MENTAL HEALTH
AND WELL-BEING
IN ANIMALS

EDITED BY FRANKLIN D. MCMILLAN

) R



Mental Health and
Well-Being in Animals






Mental Health and
Well-Being in Animals

Edited by Franklin D. McMillan

’ Blackwell
’ Publishing



Franklin D. McMillan, DVM, is a Diplomate of the
American College of Veterinary Internal Medicine, a
private practice clinician, and an adjunct clinical facul-
ty member of the Western University of Health
Sciences College of Veterinary Medicine.

©2005 Blackwell Publishing
All rights reserved

Blackwell Publishing Professional
2121 State Avenue, Ames, lowa 50014, USA

Orders: 1-800-862-6657
Office: 1-515-292-0140
Fax: 1-515-292-3348
Web site: www.blackwellprofessional.com

Blackwell Publishing Ltd
9600 Garsington Road, Oxford OX4 2DQ, UK
Tel.: +44 (0)1865 776868

Blackwell Publishing Asia
550 Swanston Street, Carlton, Victoria 3053, Australia
Tel.: +61 (0)3 8359 1011

Authorization to photocopy items for internal or per-
sonal use, or the internal or personal use of specific
clients, is granted by Blackwell Publishing, provided

that the base fee of $.10 per copy is paid directly to the
Copyright Clearance Center, 222 Rosewood Drive,
Danvers, MA 01923. For those organizations that have
been granted a photocopy license by CCC, a separate
system of payments has been arranged. The fee code
for users of the Transactional Reporting Service is 0-
8138-0489-2/2005 $.10.

First edition, 2005
Library of Congress Cataloging-in-Publication Data

Mental health and well-being in animals / edited by
Franklin D. McMillan.—1st ed.
p. cm.

Includes index.

ISBN 0-8138-0489-2 (alk. paper)

1. Animals—Diseases. 2. Animals—Healch. 3.
Mental health. 4. Veterinary medicine. I. McMillan,
Franklin D.

SF745.M46 2004
636.089'3—dc22
2004013349

The last digit is the print number: 987654321



Contents

Contributors
Preface
Foreword
Roger 8. Fouts

Part I Foundations of Animal Mental Health and Well-Being

1.

On Understanding Animal Mentation
Bernard E. Rollin

The Question of Animal Emotions: An Ethological Perspective
Marc Bekoff

The Experience of Pleasure in Animals
Michel Cabanac

The Science of Suffering
Marian Stamp Dawkins

Affective-Social Neuroscience Approaches to Understanding Core Emotional Feelings
in Animals
Jaak Panksepp

Part II Emotional Distress, Suffering, and Mental Illness

6.

Animal Boredom: Understanding the Tedium of Confined Lives
Frangoise Wemelsfelder

Stress, Distress, and Emotion: Distinctions and Implications for Mental Well-Being
Franklin D. McMillan

Interrelationships Between Mental and Physical Health: The Mind-Body Connection
Michael W. Fox

Mental Itiness in Animals—The Need for Precision in Terminology and Diagnostic
Criteria
Karen L. Overall

vil
ix
XV

15

29

47

57

77

79

93

113

127



vi

Contents

10. Treatment of Emotional Distress and Disorders—Non-Pharmacologic Methods 145
John C. Wright, Pamela J. Reid, and Zack Rozier

11. Treatment of Emotional Distress and Disorders—Pharmacologic Methods 159
Amy R. Marder and J. Michelle Posage

12.  Emotional Maltreatment in Animals 167
Franklin D. McMillan

Part IIT Mental Wellness 181

13.  The Concept of Quality of Life in Animals 183
Franklin D. McMillan

14.  Giving Power to Animals 201
Hal Markowitz and Katherine Eckert

15. Psychological Well-Being in Animals 211
Suzanne Hetts, Dan Estep, Amy R. Marder

16. Do Animals Experience True Happiness? 221
Franklin D. McMillan

17.  Animal Happiness: A Philosophical View 235
Bernard E. Rollin

Part IV Special Populations 243

18. Mental Well-Being in Farm Animals: How They Think and Feel 245
Temple Grandin

19. The Mental Health of Laboratory Animals 259
Lesley King and Andrew N. Rowan

20. Animal Well-Being and Research Outcomes 271
Hal Markowitz and Gregory B. Timmel

21. Mental Health Issues in Captive Birds 285

Lynne Seibert
Index 295



Contributors

Marc Bekoff, PhD
Professor of Biology
Ecology and Evolutionary Biology
University of Colorado
Boulder, Colorado 80309-0334

Michel Cabanac, MD
Professor of Physiology
Laval University Faculty of Medicine
Département d’anatomie et de physiologie
Faculté de médecine
Université Laval
Québec, Canada
GIK 7P4

Marian Stamp Dawkins, BA, D.Phil
Professor of Animal Behaviour
Department of Zoology University of Oxford
South Parks Road, Oxford OX1 3PS UK

Katherine Eckert, MA
UC Davis School of Veterinary Medicine
Class of 2007
One Shields Ave
Davis, CA 95616

Daniel Q. Estep, PhD
Certified Applied Animal Behaviorist
Vice-President, Animal Behavior Associates, Inc.
4994 South Independence Way
Littleton, CO 80123

Michael W. Fox, DSc, PhD, BVet Med, MRCVS
Chief Consultant/Veterinarian, India Project for
Animals and Nature
4912 Sherier Place, NW
Washington, DC 20016

vii

Temple Grandin, PhD
Associate Professor
Department of Animal Sciences
Colorado State University
Fort Collins, CO 80523-1171

Suzanne Hetts, PhD
Certified Applied Animal Behaviorist
Co-Owner, Animal Behavior Associates, Inc.
4994 S. Independence Way
Littleton, CO 80123-1906

Lesley King, D.Phil.
Linacre College
St. Cross Road, Oxford, OX1 3JA

Amy R. Marder, VMD
Director, Behavioral Service at the Animal Rescue
League of Boston
President, New England Veterinary Behavior
Associates
8-A Camellia Place
Lexington, MA 02420

Hal Markowitz, PhD
Biology Department
San Francisco State University
1600 Holloway Avenue
San Francisco, CA 94132

Franklin D. McMillan, DVM

Diplomate, American College of Veterinary Internal
Medicine

Medical Director, VCA Miller-Robertson Animal
Hospital

Adjunct Faculty, Western College of Veterinary
Medicine

8807 Melrose Ave

Los Angeles, CA 90069



viii

Karen L. Overall, MA, VMD, PhD

Diplomate, American College of Veterinary
Behaviorists

ABS Certified Applied Animal Behaviorist
Research Associate

Center for Neurobiology and Behavior

Psychiatry Department

University of Pennsylvania

School of Medicine

50B Clinical Research Bldg

415 Curie Blvd

Philadelphia, PA 19104

Jaak Panksepp, PhD
Distinguished Research Professor, Emeritus
Department of Psychology
Bowling Green State University
Bowling Green, OH 43403
Head, Affective Neuroscience Program
Falk Center for Molecular Therapeutics
Department of Biomedical Engineering
Northwestern University
Evanston, IL 60201

J. Michelle Posage, DVM
New England Veterinary Behavior Associates
8-A Camellia Place
Lexington, MA 02420

Pamela J. Reid, PhD
Certified Applied Animal Behaviorist
Director, ASPCA Animal Behavior Center
424 East 92nd Street
New York, NY 10128

Bernard E. Rollin, PhD
University Distinguished Professor
Professor of Philosophy
Professor of Animal Sciences
University Bioethicist
Colorado State University
Fort Collins, CO 80523

Contributors

Andrew N. Rowan, PhD
The Humane Society of the United States
2100 L Street NW
Washington, DC 20037

Zack Rozier
Research Assistant
Mercer University
120 Viking Ct. #5
Athens, GA 30605

Lynne Seibert, DVM, MS, PhD,
Diplomate, American College of Veterinary
Behaviorists
Veterinary Specialty Center
201 15—44th Avenue West
Lynnwood, WA 98036

Gregory B. Timmel, DVM
Kamuela Animal Clinic, Ltd.
67-1161 Mamalahoa Hwy.
Kamuela, HI 96743

Frangoise Wemelsfelder, PhD
Senior Research Scientist
Sustainable Livestock Systems Group
Research and Development Division
Scottish Agricultural College
Bush Estate, Penicuik
Midlothian EH26 OPH
Scotland, UK

John C. Wright, PhD
Certified Applied Animal Behaviorist
Professor of Psychology
Mercer University
106 Wiggs Hall
1400 Coleman Ave
Macon, GA 31207



Preface

The pebble was tossed into the water by Charles
Darwin in 1872 when he declared in his book The
Expression of the Emotions in Man and Animals
that humans are not the only members of the animal
kingdom that experience a wide array of emotions
and feelings. Despite the reputation of the renowned
biologist, the ripples that this tiny rock generated
went largely unappreciated at the time. In fact, these
ripples remained quite small until the middle of the
next century. In the past 40 years alone, the rapid
advances of research in the cognitive sciences and
related fields have caused the ripples in the water to
swell to thunderous Waikiki-size waves. The mes-
sage these waves carry is that no distinct line sepa-
rates the human mind from the nonhuman mind.
The more science learns about the animal mind, the
more difficult it is to believe that the mental lives of
nonhuman animals are fundamentally different
from ours, that they somehow feel pain differently,
feel less pain, feel physical pain but not emotional
pain, or they don’t feel pain or suffer emotional dis-
tress at all. This book is the result of the forces
behind these changing beliefs.

Because of its diverse nature, caring for animals
is a very complex endeavor. A multitude of issues
face those who tend to animals. What are the caus-
es of distress and suffering in animals, and how can
we help protect animals from their harm? What
causes animals to enjoy life, and how can we help
bring that about? When an animal behaves in odd
ways, what can that tell us about the way it is feel-
ing? How hard is it on highly social animals like
dogs, horses, and primates when they spend their
days devoid of social companionship? Do animals
experience mental illnesses? If so, what do the ill-
nesses look like, and what can we do about them?
Can animals be emotionally abused? If so, how

would we recognize, prevent, and treat that? What is
stress, what causes it, and how can we help animals
avoid it or better cope with it? Does stress have the
same impact on the health of animals as it does for
human beings? To whom would an animal caregiv-
er go to seek counsel on how to lessen his or her
pet’s stress? Does any evidence exist to support the
use of positive moods and emotions to enhance
health? What has science unearthed about the men-
tal health and well-being of the hundreds of millions
of farm animals? How does mental health factor
into a pet’s quality of life, and how can quality of
life be improved? Are there any special mental
health considerations for the aging animal? Is it pos-
sible to raise the general happiness level of a per-
fectly healthy animal? If so, how? What can be done
during an animal’s upbringing to best achieve a life-
time of emotional health and stability?

At present, no unified field of study exists that
can supply the answers to these questions. This
seems rather puzzling, if not outright incomprehen-
sible. They certainly all seem to be closely related
issues—it certainly looks like they all should be in
one field of study. And the one common factor in all
of these issues just happens to be, in my view, the
only part of life that matters to the animal: its men-
tal life. The animal mind. Everything that that ani-
mal experiences in life, from the joy of play to the
pain of a broken leg to the agony of separation from
its mother to the pleasure of a tasty treat—every suf-
fering, delight, stress, thrill, misery, comfort,
anguish, and merriment—they all play out on one
stage: the animal’s mind. With this magnitude of
importance, the mind and mental life would be
expected to command the most intense, concerted,
and focused research efforts. But this is far from the
case.
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“Do animals have feelings?” This question was
answered in the affirmative by Charles Darwin in
the mid-1800s. Then how, one might ask, could this
question appear in bold headline print on the cover
of US News & World Report on October 30, 20007
It seems very hard to imagine how in this century, a
major magazine does a cover story that, if written by
virtually any one of the 120 million pet owners in
the U.S., would be a very short article consisting of
the single word “Yes.”

Let us look at the issue of animal feelings. Think
about the rescues shown on the television news. A
horse falls into a deep crevice and can’t get out, a
whale is beached, a dog falls through the thin ice
and is dog-paddling in sub-freezing waters, a Kitten
falls down an open pipe, an otter is covered in oil
from a tanker spill. All of these true incidents
required not one, but teams of rescuers, involving
great expense and often substantial risk to human
life. If animals did not have feelings, every one of
these animals could have been simply ignored. No
feelings, no sufferings. But we don’t ignore them.
We go to such expense and jeopardize human lives
in these situations for one reason: animal feelings. If
the brain of that imperiled animal wasn’t generating
some very powerful unpleasant feelings, we could
all go about our days as we would if a tree were to
be blown over by a strong wind.

To be sure, the “intuitiveness” and “‘obviousness”
of animal emotions and feelings do not make them
so. An interesting occurrence a few years ago
demonstrated this to me first-hand. [ was serving as
the scientific consultant for the movie Dr. Dolittle,
starring Eddie Murphy. In this movie we used a lot
of live animals and a lot of animitronic animals.
Animitronic animals, for those who may not know,
are animal robots—with many moving parts and
operated by puppetry or remote control. When they
are operated, they look and act incredibly realisti-
cally. On the first day of filming, we were shooting
the scene in which Dr. Dolittle brings his dog,
Lucky, to the animal hospital because of a troubling
cough. The scene had Lucky on the exam table with
Dr. Dolittle looking on as the veterinarian did the
examination. The director would frequently call me
over and ask how to make the scene look realistic,
such as where to place the stethoscope on the dog’s
chest. In preparation to shoot the scene, the crew
lifted Lucky onto the exam table. Right then, the
director called me aside to ask me some questions.
When I turned back around, we began shooting the
scene. My eyes were on Lucky, and I immediately

found myself amazed at Lucky’s performance—he
responded on cue and did everything perfectly. And
when he had to repeat it, he did it perfectly again.
But he was not just impressive in his intelligence—
he displayed a range of emotions in his face and
body motions on cue that would rival the perfor-
mance of our finest actors. I even felt some twinges
of sympathy for him in light of the indignity of hav-
ing to do the same thing over and over. As I'm
standing there in wide-eyed awe of this dog’s
incredible mental capacities, I happen to glance
over to the side of the set, and sitting there is . . .
Lucky! It turns out that when I was talking with the
director, the crew had switched the real Lucky with
the animitronic Lucky. 1 had been admiring the
mental depth and skills of a machine, a noncon-
scious collection of moving mechanical parts. I had
been one-hundred percent fooled. This raises a very
obvious question: is it possible that we are ail being
fooled when we look at animals? Are animals just
nature’s little animitronics?

It is very easy to ascribe feelings and other human
mental attributes to animals, especially to those that
closely resemble us. Once that occurs, any caring
person will experience empathy for that creature.
There are even people who feel sorry for the little
scraggly tree that nobody wants on the Charlie
Brown Christmas special. Some evidence even sug-
gests that ascribing feelings to other beings may be a
part of human nature. Primate researcher Daniel J.
Povinelli has proposed that humans have evolved an
instinctual propensity to attribute emotion to other
animals, even to inanimate objects. The robot dog
manufactured by Sony, called AIBO (pronounced
“eye-bo”), has acquired such a fanatic owner base
that AIBO clubs exist all over the country and on the
Internet. Club members are very open to admit that
they look at their “dogs” as much more than
machines, and they proudly talk about them as if they
had actual personalities, emotions, and feelings.

So here we are. Many are convinced beyond any
doubt that at least some animals—mammals, birds,
and maybe others—are fully conscious, thinking,
feeling beings. Some do not. If the latter are correct,
then the book you are holding right now would have
all the legitimacy of a scholarly tome on the spec-
trophotometric analysis of the various hues of green
in the cheese that makes up the moon. You would be
holding an expensive doorstop (that a lot of us went
to great effort to create for you).

This “problem” of being certain that animals are
sentient is not a problem for the public. In America
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as well as countries the world over, the public is not
satisfied to sit and wait while scientists continue to
debate this issue. Laws are being passed in rapid
fashion, ranging from outlawing gestation crates for
sows to banning the declawing of cats. Of course,
there would be no reason for any of these laws if
animals cannot experience feelings.

Studying the mental realm of animals presents
many challenges not encountered in other branches
of science. One of the biggest problems we face is
the existence of frustratingly confusing and impre-
cise terminology and definitions for issues of the
mind. What is stress? No universally accepted defi-
nition exists. Likewise for distress, suffering, wel-
fare, well-being, happiness, quality of life, affect,
feeling, discomfort, and even emotion. None of
these terms can dependably convey the same infor-
mation between two individuals as, say, blood pres-
sure or vision can. It is not even clear whether many
differently named concepts are not actually the very
same thing. Is happiness different from psychologi-
cal well-being? Is stress different from distress?
Even the terms mental health, mental well-being,
and mental wellness—are they all referring to posi-
tive states or to a continuum that varies from nega-
tive to positive? For example, authors frequently
write phrases such as, “To achieve mental well-
being, the animal’s needs must . . . .” But if mental
well-being is, as most authors contend, a spectrum,
then it would not be possible to “achieve” mental
well-being.

In studying mental health in animals, it is impor-
tant that we examine the course that the mental
health field took in humans. As will become appar-
ent, an important mistake was made that we in the
animal fields must not repeat.

The field of human psychology, a tiny profession
in the early 1940s, grew rapidly after the retum of
U.S. troops from overseas after World War II. Our
soldiers came back with deep emotional scars that
needed healing, and the ranks of psychiatrists were
much too meager to meet the need. In response,
Congress passed the Veterans Administration Act in
1946, which helped create a large new pool of psy-
chologists to tend to our wounded veterans.
Understandably, with the need being the healing of
mental disorders, that’s where the interest, money,
and research went. As this attention to suffering
continued over the subsequent decades, the fact that
the psychological make-up of a human being
involved more than disease and suffering, but also
included the positive aspects of existence such as

happiness, emotional pleasantness, and life satisfac-
tion, took a back seat or was wholly ignored. In fact,
at this time, it was generally assumed that happiness
was what you had if you were free of psychological
disorders. Seen this way, happiness was achieved
through treating mental illnesses, making any
research on happiness itself appear rather silly and
pointless. Over the next half century, the very rea-
son that the field of psychology flourished—to heal
mental disorders—remained the focus of every
aspect of the profession (Seligman 2002).

Myers and Diener (1995) noted that because of
psychology’s focus on negative emotions such as
depression and anxiety over time, “psychology”
became synonymous with “mental illness.”
Seligman (2003) noted that “In spite of its name and
its charter, the National Institute of Mental Health
has always been the National Institute of Mental
Illness.”

To illustrate the effect this emphasis on the nega-
tive has had on our thinking, imagine that I had
titled this book Mental Health in Animals. Give a
few moments of thought to this title. Picture your-
self coming across this book at a bookstore. As you
reach to pull the book off the shelf to look it over,
what would you be expecting the content to be? If
you think like virtually everyone else, you would
think that you are about to peruse a book on the var-
ious mental illnesses and disorders that animals suf-
fer from. Would the thought that the book might be
about promoting mental well-being, happiness, and
enjoyment of life have even entered your mind?

Myers and Diener (1995) state that during the lat-
ter half of the twentieth century, the number of arti-
cles published in the psychology literature on nega-
tive (unpleasant) mental states exceeded those pub-
lished on positive states by a ratio of 17:1. Not until
the last 2 decades of the twentieth century did
researchers begin to examine the positive side of the
psychological well-being spectrum. The field of
“subjective well-being” (the term Diener had to use
when he started studying positive mental states
because this term would sound more scientific than
“happiness” [Richardson 2002]), which examines
such topics as life satisfaction, emotional well-
being, and happiness, has since grown rapidly.

Because the field of mental health in animals has
not yet emerged as a distinct discipline of study, it is
both opportune and essential that in the formation of
this field, we do not commit the same error. One of
the principle objectives of this book is to present a
balanced view of mental health so that at the very
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outset, the positive psychological states—those that
have the potential for enhancing the life experi-
ence—will be placed on an equal level of impor-
tance as the negative states.

Preventing the negative-positive imbalance of the
field of mental health is not the only obstacle we
face as this new field emerges. We have to first
repair the big chunk of damage that can be traced
back more than 400 years to the noted philosopher
René Descartes. In a story that most readers of this
book know well, Descartes’s attempts to study the
human body did not sit well with the reigning
Church, which was the greatest power of the day.
When the Church expressed its dissatisfaction with
the study of God’s handiwork, Descartes struck a
deal with the Church officials. He divided human
existence into two realms—the physical body and
the mental-spiritual realm—and assured the church
leaders that if they would allow him to study the
physical body unfettered, then he would regard the
spiritual part of the human to be the exclusive
domain of the Church and something he would not
tread on or otherwise disturb. This artificial con-
struct—a firm wall between the mental and physi-
cal—has guided scientific and medical thought ever
since, much to the detriment of animal and human
welfare.

Once the body and mind were (conceptually) sep-
arate, the animal mind suffered a fatal blow at the
beginning of the twentieth century. Early in the cen-
tury, researchers in psychology and animal behavior
were deeply troubled that their field was not being
accepted as “real” or “hard” science (Rollin 1989).
In a groundbreaking paper, Watson (1913) appealed
to the field of psychology to “throw off the yoke of
consciousness,” for, by concerning itself with such a
vague and nonscientific concept, “[psychology] has
failed . . . to make its place in the world as an undis-
puted natural science” like physics and chemistry.
Consciousness and its associated notions (mind,
emotions, feelings) were not directly observable,
measurable, and verifiable and did not behave like
objects of a real science. Thus, Watson implored
those in the field to “never use the terms conscious-
ness, mental states, mind . . . and the like”(Watson
1913). Watson decreed that the field should instead
concentrate on behavior because overt actions could
be seen, measured objectively, and verified. Watson
was proposing that animal behavior be treated
exclusively as a simple stimulus-response reaction;
the mechanisms at work in the *“black box™ of the
mind—mental states and cognitions—were nonsci-

entific and hence to be ignored. With this, in the
eyes of the scientific community, the animal mind
ceased to exist.

The mind remained “lost” for three quarters of a
century until it “reappeared” in 1976, with the pub-
lication of Donald Griffin’s enormously influential
book The Question of Animal Awareness (Griffin
1976). But a curious thing happened. The animal
mind was embraced only by the field of cognitive
sciences and flatly ignored by the field that tends to
the animal body—veterinary medicine. So although
both components of the animal were once again
“alive” and under study, they had not actually been
rejoined. Instead, in a remarkable development, the
animal mind and the animal body began to run par-
allel, but distinctly separate, courses and have ever
since. In the process, two separate literatures have
developed—one attends to the animal body (veteri-
nary medicine), and the other to the animal mind
(cognitive sciences). This split in the scientific liter-
ature between the animal mind and body is so com-
plete that it is almost as if two entirely different
types of animal organisms inhabit the earth: mental
animals and physical animals.

This divide has left us thus far with no cohesive
picture of the animal mind. Each of the various dis-
ciplines studying animals—comparative psycholo-
gy, cognitive ethology, neuroscience, animal sci-
ence, veterinary medicine, and veterinary clinical
behavior—communicates little if at all with the oth-
ers, and despite its vast importance, the mind, and
specifically mental health, of animals has to date not
been compiled and structured into an organized
field or body of knowledge. Clearly, the now-volu-
minous and rapidly growing body of research about
animal emotions, sufferings, and psychological
health comprises a solid scientific foundation for
the establishment of the field of mental health and
well-being in animals. But for now, this wealth of
information remains, for the most part, widely scat-
tered throughout a vast and diverse array of scientif-
ic journals, lay magazines, textbooks, and popular
books.

All of this has resulted in a different kind of chal-
lenge for establishing a field of mental health in ani-
mals. We are not faced with the task of simply erect-
ing a new discipline; we have to reassemble our
object of study at the same time. With the well-
established knowledge of the inseparability of the
body and mind, until the animal mind and body are
reunited, we face severe limitations in making
advancements in the understanding of mental health
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and well-being in animals. A second objective of
this book, then, is to bring together the fields of cog-
nitive sciences and veterinary medicine (which
includes the field of clinical animal behavior) to cre-
ate a comprehensive resource integrating all of the
knowledge from the various disciplines. By elimi-
nating the gap that separates these two major fields
of animal study and care, we will, in a very real
sense, reunite the animal mind and body.

This book is divided into four sections. Part [ pre-
sents an overview of the most important general
concepts of mental health and well-being in ani-
mals. Part [I deals with the negative—the bad, the
unpleasant, the hurting—conditions of the mind and
what can be done for them. Part III is a focus on the
positive—the good, the pleasurable, the enjoy-
able—conditions of the mind and how we can pro-
mote them. Part IV looks at some special popula-
tions of animals for which mental health and well-
being issues play an especially prominent role.

An important note must be made before we get
started. In 1897, a veterinary textbook entitled The
Veterinary Science: The Anatomy, Diseases and
Treatment of Domestic Animals was published
(Hodgins & Haskett 1897). In it are numerous
descriptions of pain in animals, including that expe-
rienced during what we now consider barbaric sur-
gical procedures. A typical passage reads, “If the
wound is torn too much, tie the dog’s mouth with a
rope or muzzle so he cannot bite you, also tie his
legs to hold them firmly, then stitch the wound up
with a needle and twine. . . . ” Another description
about founder in pigs reads, “From the severe pain
of the feet and not being able to get around to eat its
food it soon falls off in condition and becomes very
gaunt.” A final example describing the signs of colic
in horses reads, “The horse is attacked very sudden-
ly, begins to tremble, paws with one foot and then
with the other, and turns the head around to the side,
cringes and lies down. . . . The pain keeps on
increasing, the symptoms get worse, and he does

not get a minute’s peace. . . . He sweats freely, and
the lining of his eyes becomes very much reddened
and angry . . . and the pain keeps on increasing. At
this stage his ears begin to lop over and he gets a
very haggard look on his face, as if in extreme
agony. After a few hours he is a pitying sight to see.”
The reason this is so important is that even with
such graphic evidence of intense suffering, it wasn’t
until the very end of the next century—in the
1990s—that the veterinary profession began a seri-
ous effort to relieve pain in its animal patients.

We are now embarking on a new venture—to tend
to the animal mind through promoting positive
experiences and relieving the emotional pains from
which animals can suffer. Let us this time not allow
a hundred years to pass before we take action.

Franklin D. McMillan, DVM
Los Angeles
November, 2004
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Foreword

As a boy I grew up on a farm surrounded by ani-
mals; pigs, cows, rabbits, chickens, bees, dogs, and
cats. On the farm it was a common occurrence to be
faced with animal suffering, emotions, and cogni-
tion. To assume they didn’t suffer or feel or think
would be ludicrous and foolhardy. You had to know
the personalities and moods of the cows you milked
or you could end up with more than a little milk on
your face. We saw joy and depression in our animals
just as in ourselves. When an animal was hurt they
suffered and we responded immediately to relieve
their pain; to do otherwise was unthinkable.
Looking back on those days I now realize that my
large farm family had unwittingly taken Darwin’s
notion of continuity seriously without knowing it. It
was simply accepted that there was a continuity of
mind and emotions, and that although sometimes
our fellow animals’ joy or pain was expressed dif-
ferently, it was still joy or pain.

It wasn’t until college and my advanced courses
in science that my unwitting Darwinian view of our
fellow animals was replaced with the accepted and
acclaimed Cartesian view. My “hayseed” naiveté
was quickly stamped out with opprobrium’s like
“anthropomorphism” and “sentimentality” and
“subjective opinions.” I was encouraged to abandon
these and replace them with “objectivity.” It was as
if my abandonment of what I knew to be true was
the prerequisite to get into a very special and exclu-
sive club. The attraction catered to our species’
greatest weakness: our arrogance. By taking this up
I could join a very exclusive priesthood and rise
above the common person and especially the igno-
rant farm boys of the world. Gaining admittance to
this revered priesthood would make me feel special
and superior... better than most of my fellow
humans as well as all the other organic beings on the
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planet if not the universe. Anthropocentricism is
hard to abandon if you happen to be human. I didn’t
realize at the time that objectivity, while worthwhile
in some cases, can also be used as poison to blind
scientists to sutfering.

This intoxicating arrogance soon dissipated when I
entered the graduate program at University of Nevada
at Reno to study in Experimental Psychology. I was
hired on as a research assistant to Drs. R. Allen
Gardner and Beatrice T. Gardner. They were the orig-
inators of the now famous Project Washoe. Washoe
was an infant chimpanzee who the U.S. Air Force had
brought over to participate in their space program.
The Gardners obtained her from the U.S. Air Force to
begin a cross-fostering study where they, and their
students, would raise Washoe as if she were a deaf
human child. Project Washoe was a great success and
Washoe became the first of our fellow animals to
acquire a human language, American Sign Language
(ASL) for the Deaf. Washoe is the type of person who
has a “presence” about her. She is a very self-confi-
dent person as well as being one of the most com-
passionate and empathic persons I know. But it is her
self-confidence that changed me. I came onto the pro-
ject with my newly acquired sanctimonious Cartesian
delusions and Washoe brought me back to Darwinian
reality. Not only did she not consider humans to be
special, but she also considered herself to certainly
outrank the new students on her project. We noted
that with new students on the project Washoe would
slow down her speed of signing to the novice, which
in turn had a very humbling effect on the aspiring sci-
entist. In the normal course of caring for Washoe, she
would order me around and demand that things be the
way she wanted them to be, and she was strong
enough to enforce her wishes. But, like a sibling, she
cared for us a great deal. The Gardners caught on film
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a situation where one of Washoe’s favorite human
companions, Susan, was crying and Washoe ran to
her aid to hug and comfort her. In her run to Susan
she would leave her normal comfortable quadrapedal
run and change to the awkward bipedal run so she
could sign “HUG” to Susan as she ran to her. Over
the years this compassion has endured as one of
Washoe’s most dominant personality characteristics.
She always expresses her care for those in need,
regardless of whether it’s a fellow chimpanzee with a
sore foot or a human friend who has miscarried.
This compassion is not limited to Washoe. Today
she lives with Tatu and Dar, two other cross-fostered
chimpanzees and Loulis, whom she adopted when
he was 10 months of age. Loulis has acquired all of
his ASL signs from Washoe and the other chim-
panzees. The day before yesterday was my 61lst
birthday and in celebration my wife Debbi and I
went out for a movie and dinner. In the movie the-
atre while making a last minute trip to the restroom
I walked into a guardrail pipe that caught my upper
thigh with such force that I had to limp to the
restroom while trying to work out the muscle bruise
to my thigh. Needless to say, it hurt a great deal. The
next morning at 7AM Debbi and I greeted the chim-
panzees, some still covered in their beds or snug-
gled in their nests. Tatu was awake and she had her
blankets gathered in front of her while doing her
typical comforting walk-rock. I went over to the
wire separating us and squatted down to wish her a
GOOD MORNING in ASL. My thigh was still quite
sore and stiff and I must have given a slight grimace
when [ squatted down, though I didn’t realize it.
Tatu immediately stopped rocking and asked me
“HURT?” holding the ASL sign with the question-
ing expression on her face. I signed, “YES, HURT
THERE,” indicating my thigh. Tatu moved her blan-
kets aside, came to the wire, and extended her lips
through the wire and 1 gave her my pronated wrist
to kiss. Her kiss did make it better. It is always nice
to know that someone is concerned and cares about
you. This morning when I came in, the minute Tatu
saw me she stopped her usual blanket rock-walk and
asked me “HURT?” I answered “YES BUT I BET-
‘TER.” This seemed to satisfy her because she went
back to her blankets until I squatted down and greet-
ed her. Behavior such as Tatu’s is common among
all of the chimpanzees at our facility, and I have
reported several such instances in my book Next of
Kin. It is particularly ironic to me that we humans,
who consider ourselves demiurges or at minimum
the paragon of animals, would so often come in sec-

ond to a chimpanzee with regard to empathy, com-
passion, and caring for another species. They are not
blinded to the suffering of others.

Given our personal experiences in academics and
with Darwin’s theory, which embraces the continuity
of the mind as well as the body, the question arises
as to how we came to this profoundly flawed
Cartesian state. The answer is simple; perhaps our
species’ greatest weakness is our arrogance and
undiscerning acceptance of those who pander to this
arrogance and our demiurge pretensions, Plato being
one of the earliest examples of this mindset. Plato
gave Man a rational soul and a brute soul. The ratio-
nal soul gave Man rational thought and when he
died, this part was permitted entry into heaven. The
brute soul was ruled by irrational emotions and died
with the body. But only some human beings had a
rational soul, and everyone else had brute souls,
including all of our fellow animals as well as women
and slaves. This model justified the exploitation of
the “have-nots” as a noble act to improve life for the
special few at the top. Plato’s student Aristotle
picked this up and translated it into a Scala Naturae,
which put the sole processor of the rational soul,
Man, on top, and then after a difference in kind,
ranked those relegated to having only brute souls.
Women were with the brutes, and Aristotle felt they
were only good for two things: cooking and having
children. When the Catholic Church arose they badly
needed a hierarchy that displaced women and ani-
mals, so the church adopted this pagan worldview as
their philosophy of record. Descartes, being a good
Catholic subject, adopted and adapted it as well for
his philosophy. The big change he made in Plato’s
model was that Man was still on top with the ratio-
nal soul, but now women and animals were no
longer emotional slaves, but instead machines. The
origin of the two schools of Subjective Psychology
and Objective Psychology can be traced to this phi-
losophy. By being machines, it simply meant that the
yelp of a dog that is struck by its master is no differ-
ent than the ringing of a bell that is struck by its
owner. If the reader is offended by the objectification
of subjects such as women, or even when forests are
destroyed for monetary profit, you now know whom
to blame: Rene Descartes and all those who have
embraced this erroneous philosophy. In a pragmatic
sense it has done a great deal of harm, not only to
those who have been treated like machines, but to
those who treated them in this way. The animal,
child, or woman suffers, but the abusers suffer as
well by committing the act. It slowly chokes any



Foreword Xvii

compassion or empathy they might have and makes
them less of an organic being than they were before
the act.

Times are changing and there are signs that our
civilization is beginning to leave the delusional
arrogance of Cartesian discontinuity behind and
instead embrace the biological reality of Darwinian
continuity of mind and body. This book is one such
sign, where the minds of our fellow animals are rec-
ognized and as a result their mental health is con-
sidered a legitimate endeavor to study and treat.
This is a remarkable feat when I consider that in my
lifetime it was considered perfectly ethical to drive
a piston into an unanesthetized chimpanzee’s head,
or to sew a monkey’s eyes shut all in the name of
objective science. This first step is very encourag-
ing. Of course it will bring some discomfort to the
misguided Cartesians in our midst because it
implicitly raises some ethical concerns. Given the
reality of the continuity of mind and emotions,
doesn’t it make sense to abandon Aristotle’s Scala
Naturae vertical scale and replace it with Darwin’s

horizontal gathering of organic beings? And if we
do this, is the next step to provide the protection and
care to fellow animal beings as we would our fellow
human beings? It is my hope that we will embrace
the biological reality and its ethical implications.

I look forward to reading the contributions of this
noted assemblage of experts in the mental health of
our fellow animals. The sheer presence of such a
book and the impressive array of noted scientists
speaks loudly to the change we are experiencing. If
I could I would only change one thing about this
book, and that is its title. The title speaks to perva-
siveness of our civilizations’ assumption that we are
outside of nature with the implicit implication that
we humans are not “animals.” 1 would change the
title to “Mental Health and Well-Being in our
Fellow Animals.”

Roger S. Fouts, PhD
Friends of Washoe Chimpanzee and Human
Communication Institute
Central Washington University
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On Understanding Animal Mentation

Bernard E. Rollin

The very idea of a book on mental health and emo-
tional well-being in animals would predictably have
brought forth guffaws and ridicule across the scien-
tific community as recently as the late 1980s. In
agricultural science, one of the few areas to even
talk about animal welfare, the definition of welfare
did not include any reference to subjective states of
the animal, but instead focused exclusively on pro-
ductivity. As the CAST report put it,

The principle [sic] criteria used thus far as
indexes of the welfare of animals in production
systems have been rate of growth or production,
efficiency of feed use, efficiency of reproduc-
tion, mortality and morbidity. (CAST 1981)

In other words, the welfare of an animal was to be
determined by how well it fulfilled the human pur-
poses to which it was put, not by how it felt.

One might expect such a response from industri-
alized, post-World War II agricuiture, where the
supreme values were “efficiency and productivity,”
industrial values that, in the second half of the twen-
tieth century, tended to supplant the traditional agri-
cultural values of way of life, husbandry, and
stewardship. After all, agriculturalists were primar-
ily committed to producing massive amounts of
food as cheaply as possible, keeping the cost of food
low for consumers, feeding a rapidly burgeoning
population, and applying scientific and industrial
methods to yet another area that had been largely
unchanged for thousands of years. United States
Department of Agriculture (USDA) funding drove
land grant universities in that direction so that, iron-
ically, the schools that were chartered in part to help
sustain small agriculture were instrumental in has-
tening its demise. But what of other areas of science
that did not directly serve an economic function—
biomedicine, psychology, biology? Unfortunately,

these areas too exhibited virtually no concern for
animal welfare and related concepts.

As we will discuss in detail later in this volume,
to generate an account of animal welfare that is of
any use, one needs at least two conceptual compo-
nents: First, one needs some approach to animal
subjective experience. To say that an animal is in a
state of poor welfare, we mean that it is suffering to
some extent—physical pain, fear, anxiety, loneli-
ness, boredom, or other noxious subjective experi-
ences. In the end, animal thought and feeling are
constitutive of what we need to worry about when
we use an animal for testing, research, or agricul-
ture.

To take a simple example, rodeo bulls show all
evidence of enjoying bucking off cowboys; they are
typically not experiencing any pain in the process,
and certainly no fear. Assuming they are adequately
fed and housed, it is reasonable to say that, as far as
the bull is concerned, its job does not harm its wel-
fare. (Though people may of course object to such
spectacles on other grounds.) In contrast, consider a
young calf used for calf roping. Even ranchers are
uncomfortable with such an event because the
immature animal surely experiences fear and physi-
cal pain when jerked at the end of a rope.

Yet another component is essential to making
welfare determinations: the ethical judgment as to
how much pain or discomfort one ought to allow an
animal used by humans to experience. This is essen-
tially a moral question. Consider animals—beef cat-
tle—raised by cow-calf producers on western
rangelands. It is generally acknowledged that such
animals are far better off than animals raised in full
confinement, if only because their relos, or nature, is
largely respected, say as opposed to a sow or veal
calf in a crate. Ranchers generally care about their
animals a good deal, yet brand them and castrate
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males without anesthesia. Yet they will claim that
the animals enjoy positive welfare, because these
economically necessary procedures are of short
duration and cause only very short-term pain,
whereas the remainder of the animal’s ranch life is
pleasant. Much of the public, however, considers
even short-term pain induced by a third-degree burn
in branding to be morally unacceptable and would
thus confute the rancher claim about cattle welfare
being “acceptable.”

Thus, talking of welfare in animals used by
humans (i.e., animals whose weifare is in human
hands) depends on assuming that we can judge ani-
mal subjective experiences and then rate these expe-
riences morally. (This is of course less of a moral
problem with “wild animals,” whose welfare is far
less a function of human treatment and more a func-
tion of nature. Nonetheless, judging welfare will
still depend on assessing animal experience and on
having some notion of what an animal in such cir-
cumstances ought to expect to experience, hence,
our debatable but morally laudable tendency to want
to feed wild animals during drought and famine.)

The problem that excluded welfare talk from all
areas of biomedicine, biology, and psychology is
basically one of unexamined assumptions that are
highly debatable but were rarely questioned during
most of the twentieth century—what I have else-
where called scientific ideology or the Common
Sense of Science. As Aristotle long ago pointed out,
every field of human activity, be it art, medicine,
law, mathematics, politics, or science rests on mak-
ing certain assumptions. As in the paradigmatic case
of geometry, the assumptions are taken for granted,
not proven, because all proof depends on using the
assumptions. If the assumptions are capable of
being proven, it would have to be on the basis of
other assumptions, which would themselves need to
be either assumed or proven, etc., ad infinitum.
Because an infinite regress is impossible, we begin
with certain unproven assumptions. Examples of
such assumptions are myriad: It was long assumed
in Western art that works of art needed to be repre-
sentational; the legal system assumed that we could
coherently distinguish between actions for which
people could be held responsible and those for
which they could not; medicine assumed the con-
cepts of health and disease; morality assured that
our moral concepts applied only to our treatment of
(some) humans, etc.

None of this, however, means that assumptions
cannot be challenged. Modern art challenged the
representational assumption; biological knowledge

can lead us to question the degree to which human
action is really “free”; medical community pro-
nouncements about obesity, child abuse, alco-
holism, and violence challenge our concepts of
disease. Indeed, one useful definition of philosophy
is that it exists to challenge assumptions on the basis
of reason. Such challenges can in turn yield major
conceptual and even scientific revolutions, as when
Einstein challenged the accepted concepts of
Absolute Space and Time.

When, however, certain assumptions in various
fields become insulated from and impervious to ratio-
nal criticisms, they become ossified into ideologies.
The Nazi assumptions about inherently inferior races,
the fundamentalist belief in the literal truth of sacred
texts, and the Catholic view of the Trinity as being
three-in-one despite the inability to reconcile that
view with logic all represent clear examples of ideo-
logical belief that will be held onto regardless of
empirical or logical refutation. Ideologies are perva-
sive world views, views of a field, or assumptions
that resist or even forbid criticism.

Beginning in the late nineteenth century but actu-
ally rooted in much earlier scientific thought (e.g.,
Newton’s famous dictum “I do not feign hypothe-
ses”), the scientific community developed a view of
science that rapidly hardened into scientific ideol-
ogy, or, as 1 have called it, the Common Sense of
Science (Rollin 1998), for it was to science and sci-
entists what common sense was to ordinary people
in ordinary life. This view was based on the desire
to draw a clear line of demarcation between science
and nonscience and to exclude from science notions
such as life force (élan vital), entelechies, absolute
space and time, and aether that had become adopted
illegitimately in biology and physics.

The key to this ideology was that nothing could
be admitted into science that was not subject to
empirical verification and falsification. Testability
(verifiability and falsifiability) became the sine qua
non for what could legitimately be considered part
of science. This was meant to exclude speculative,
mystical notions from the domain of science, but
soon was far more widely applied and used to
exclude value judgments in general, and ethical
judgments in particular, from science because they
could not be tested. (Wittgenstein once remarked
that if you take an inventory of all the facts in the
universe, you won’t find it a fact that killing is
wrong.) The slogan for much of the twentieth cen-’
tury was that “science is value-free.”

The second mischievous implication of restricting
the scientific to the observable was the declaration
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that science could not deal with mental states, which
are inherently subjective in both humans and ani-
mals, and what is inherently subjective is not
testable. One wit, commenting on the history of
psychology, quipped that, after losing its soul, psy-
chology proceeded to lose its mind. What is partic-
ularly perplexing about this second component of
scientific ideology is that it was radically incompat-
ible with Darwinism, the regnant paradigm in bio-
logical science.

It was axiomatic to Darwin that if physiological,
morphological, and metabolic traits were phyloge-
netically continuous, so too were mental and psy-
chological ones. Darwin believed this to be true not
only of cognition but also of emotion. One of his
all-but-forgotten books details his experiments on
the problem-solving ability (intelligence) of earth-
worms, and the title of his classic work, The
Expression of the Emotions in Man and Animals,
underscores his view of continuity of mentation.
Darwin’s secretary, George Romanes, was entrusted
by Darwin with much of the writing on animal men-
tation, and he produced two brilliant but barely
remembered tomes on this subject, entitled Animal
Intelligence and Mental Evolution in Animals.

Romanes reasoned that though controlled experi-
mentation could provide some knowledge of animal
behavior and thought, the vast majority of such
knowledge would properly come from anecdotes
recounting observations of animal behavior under
natural conditions. Acutely conscious of the fact
that anecdotal information can be extremely unreli-
able, Romanes (1898) devised a method for criti-
cally sifting or, in his words, “filtering” anecdotes:

First, never to accept an alleged fact without the
authority of some name. Second, in the case of
the name being unknown, and the alleged fact of
sufficient importance to be entertained, care-
fully to consider whether, from the circum-
stances of the case as recorded, there was any
considerable opportunity for malobservation;
this principle generally demanded that the
alleged fact, or action on the part of the animal
should be of a particularly marked and unmis-
takable kind, looking to the end which the
action is said to have accomplished. Third, to
tabulate all important observations recorded by
unknown observers, with the view of ascertain-
ing whether they have ever been corroborated by
similar or analogous observations made by other
and independent observers. This principle [ have
found to be of great use in guiding my selection
of instances, for where statements of fact which

present nothing intrinsically improbable are
found to be unconsciously confirmed by differ-
ent observers, they have as good a right to be
deemed trustworthy as statements which stand
on the single authority of a known observer, and
I have found the former to be at least as abun-
dant as the latter. Moreover, by getting into the
habit of always seeking for corroborative cases,
I have frequently been able to substantiate the
assertions of known observers by those of other
observers as well or better known.

Though part of scientific ideology is having
healthy contempt for anecdote, I do not share this
view and see Romanes’ method as perfectly com-
patible with the common sense we use in daily life.
After all, consider our knowledge of human behav-
ior. How much of this knowledge is derived from
laboratory  experimentation—uvirtually  none!
Virtually all of this knowledge—with the exception
of a few social-psychological insights such as those
provided by Milgrim’s work on obedience or
Zimbardo’s work on simulating guards and prison-
ers—comes from interaction with other people in
daily life. The same is true of our knowledge of ani-
mal behavior. For example, though the cat is one of
the most studied animals in twentieth-century phys-
iological psychology, all that has been learned has
to do with cats under unusual circumstances (brain
lesioning, deprivation, and so on). None of this
work produced a single book on normal cat behav-
ior!

In 1985, Morton and Griffiths produced a classic
paper on recognizing pain in animals, in response to
researchers complaining about new laws mandating
the control of pain. These researchers expressed ide-
ology-based agnosticism at knowing how to identify
pain in animals. Morton and Griffiths gave two
responses: first, they provided a calculus for evaluat-
ing pain—2 points for the animals not eating, 4
points for vocalizing, and so on. In this case, Morton
and Griffiths said, essentially, that if a scientist is in
doubt about animal pain, he or she should ask an ani-
mal caretaker, ranch manager, or technician—in
short, those who live with the animals. Morton and
Griffith’s second approach was the one they consid-
ered most accurate. In this approach, those who live
with animals must know the animals’ mental states to
survive. In the 1940s, psychologist David Hebb
(1946) reported that zookeepers said they could not
do their jobs if they were not permitted to use men-
talistic locutions about the animals’ changes.

My own animal science students some years
ago were taking an animal behavior course from a
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person agnostic about animal consciousness. Most
of the students were ranch kids, having grown up
with animals, and, having addressed nearly 30,000
ranchers in my career, I know that no ranchers
doubt that animals are conscious. I asked the stu-
dents how they dealt with the professor’s agnosti-
cism about animal awareness. “Oh, we give him
back what he preaches on tests,” they said, “but
we forget all that crap when we go back to the
ranch. If I can’t say ‘the bull is in a mean mood
today,” I won’t live long!”

In a paper I delivered as a keynote speech to the
International Society for Applied Animal Behavior
(Rollin 2000), I argued that the rejection of anec-
dote (and anthropomorphism) as a source of infor-
mation about animal consciousness was misguided.
After all, every report of scientific experiment is
itself an anecdote, and the scientists reporting it
have a strong vested interest in its being accepted.
With all we know of data falsification and “publish
or perish” pressure, why consider the scientist a
more credible source of knowledge than the disin-
terested lay observer, corroborated across time and
space by others?

In any event, returning to the main thread of our
discussion, the denial of consciousness was directly
incompatible with classical Darwinism, but that did
not bother either Behaviorist psychologists (who
dominated psychology in Britain and the U.S.) or
Ethologists (who dominated Europe). Positivism
eclipsed Darwinism. When Ethologists met with
Behaviorists for the first time in 1948, as chronicled
in the volume Instinctive Behavior, they agreed on
virtually nothing except the unknowability of ani-
mal consciousness (Schiller 1957).

Because Behaviorism dominated U.S. animal
psychology for much of the twentieth century, it is
worth briefly mentioning how it came to trump
Darwinism. J. B. Watson almost single-handedly
accomplished this feat, though he was originally a
believer that psychology should study conscious-
ness, even complaining in an early book review that
the book did not talk enough about consciousness.
Later in his life, however, Watson argued that if psy-
chology was to achieve the status of other sciences,
it in essence needed to stop dealing with the subjec-
tive and consider only observed learned behavior,
which to him assured objectivity. Furthermore, from
an objective psychology could and would come
practical applications—a behavioral technology, as
it were, that would allow society to create ideal edu-
cational institutions, rehabilitate criminals, and cure
psychological and anti-social aberrations. (This pro-

ject was carried on by B. F. Skinner [Kitchener
1972].) Furthermore, Watson had been a founder of
modern advertising psychology, had succeeded in
the industry, and had sold Behaviorism through the
mass media while most other scientists shunned
(and still shun) the press.

In any event, Behaviorism denied the studiability
of mentation in humans or animals, with Watson at
one point coming close to affirming that “we don’t
have thoughts, we only think we do.” So dominant
was Behaviorism that it occasioned a marvelous
speech by Gordon Allport when he was president of
the American Psychological Association:

So it comes about that after the initial take-off
we, as psychological investigators, are perma-
nently barred from the benefit and counsel of
our ordinary perceptions, feelings, judgments,
and intuitions. We are allowed to appeal to them
neither for our method nor for our validations.
So far as method is concerned, we are told that,
because the subject is able to make his discrim-
inations only after the alleged experience has
departed, any inference of a subjectively unified
experience on his part is both anachronistic and
unnecessary. If the subject protests that it is evi-
dent to him that he had a rich and vivid experi-
ence that was not fully represented in his overt
discriminations, he is firmly assured that what is
vividly self-evident to him is no longer of inter-
est to the scientific psychologist. It has been
decided, to quote Boring, that “in any useful
meaning of the term existence, private experi-
ence does not exist”. (1939)

And, commenting on the idea that all human psy-
chology could be modeled in rat learning (i.e., con-
ditioning), Allport produced this gem:

A colleague, a good friend of mine, recently
challenged me to name a single psychological
problem not referable to rats for its solution.
Considerably startled, I murmured something, I
think, about the psychology of reading disabil-
ity. But to my mind came flooding the historic
problems of the aesthetic, humorous, religious,
and cultural behavior of men. I thought how
men build clavichords and cathedrals, how they
write books, and how they laugh uproariously at
Mickey Mouse; how they plan their lives five,
ten or twenty years ahead; how, by an elaborate
metaphysic of their own contrivance, they deny
the utility of their own experience, including the
utility of the metaphysic that led them to this
denial. I thought of poetry and puns, of propa-
ganda and revolution, of stock markets and sui-
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cide, and of man’s despairing hope for peace. I
thought, too, of the elementary fact that human
problem-solving, unlike that of the rat, is satu-
rated through and through with verbal function,
so that we have no way of knowing whether the
delay, the volition, the symbolizing and catego-
rizing typical of human learning are even faintly
adumbrated by findings in animal learning.
(1939)

In short, Behaviorism combined with Positivism
to produce the two components of Scientific
Ideology we have discussed. In today’s world,
where concern for animal treatment is a major
social issue across the Western world, the general
public would never have permitted the denial of
mentation. However, during the period roughly
from 1920 to 1970, society did not manifest such
concern, so ethics did not choke ideology, and the
scientific denial of animal consciousness (indeed,
human consciousness) endured.

It should be noted that although one cannot pro-
duce a “bible” of scientific ideology, the value-free
aspect was literally written in the introductions to
biology textbooks at least into the 1990s. Indeed,
this view was omnipresent in science. All students
were taught that science did not make ethical judg-
ments. Science courses did not engage ethical issues
occasioned by the sciences, nor did scientific con-
ferences or science journals. Even when society was
highly critical of animal use in research, the scien-
tific/medical community responded by trotting out
sick people, threatening to not cure children, and
generally responding every bit as emotionally as
their anti-vivisectionist critics because, to
Positivism, ethical judgments are nothing but emo-
tional predilections mistakenly put in propositional
form. I have argued that the major reason for soci-
etal rejection of biotechnology is the failure of the
scientific community to articulate the ethical issues
emerging from genetic engineering and cloning.
The resulting lacuna in social thought is then filled
by doomsayers (such as Jeremy Rifkin) or theolo-
gians. George Gaskell (1997) of the London School
of Economics demonstrated through survey data
that Europeans reject biotechnology not, as com-
mon scientific wisdom suggests, out of fear, but on
moral grounds.

This is well-illustrated in the story of Dolly, the
cloned sheep. When scientists failed to articulate
any ethical issues associated with cloning, the pub-
lic raised its own issues. Within a week of the
announcement of Dolly’s cloning, a Time magazine
survey showed that fully 75 percent of the general

public saw cloning as “violating God’s will”
(Anonymous 1997).

In one of the most extraordinary incidents
bespeaking the pervasiveness of this ideology,
James Wyngaarden, then head of National Institutes
of Health (NIH) and arguably in that role, the chief
spokesman for the biomedical research establish-
ment, affirmed at his alma mater, Michigan State
University, that “although scientific advances like
genetic engineering are always controversial, sci-
ence should never be hindered by ethical considera-
tions” (Anonymous, 1989). Tellingly, when I read
this statement to my students and ask them to guess
its source, they say Hitler.

I would argue that few things have hurt science as
badly as removing itself from ethical issues. In addi-
tion to hurting biotechnology, science’s failure to
truly engage the ethical issues in animal research
almost led to severe legislative curtailment of bio-
medical funding. Failure of the scientific commu-
nity to consider the moral issues of research on
humans has led to Draconian tederal regulations in
that area, and the lack of moral thinking and train-
ing has led to the proliferation of fraud and decep-
tion in science. (After all, if science has nothing to
do with ethics, why not falsify data!)

Animal research is done largely with public
money {though the percentage funded privately by
drug companies, biotech companies, etc., is increas-
ing). In this case, it is necessary to have public sup-
port for research. Much of that public support
depends on public perception that animal research is
very conscious of its ethical dimensions. Indeed,
researchers’ actions and statements evidencing lack
of ethical awareness led to the crises of confidence
in animal research in the late 1970s and early- to
mid-1980s. This lack of confidence in turn led to the
federal passage in 1985 of laws written over a
decade by my colleagues and myself to instill moral
concern into science, erode scientific ideology, and
assure proper animal treatment. We shall shortly
discuss these laws and the fine job they have done to
restore public confidence in animal research by
eroding scientific ideology.

Just as we have discussed the way in which the
belief that science is value-free that is inherent in
scientific ideology alienated animal research
from public morality and public moral concern
for animals, the denial of the knowability of (if
not existence of) animal subjective experiences
further alienated the scientific community from
society, who intuitively always believed in animal
consciousness and who, beginning in the 1970s,
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generated ever-increasing moral concern for ani-
mal treatment.

For younger people trained after the late 1980s, it
is difficult to fathom the degree to which the denial
of consciousness, particularly animal conscious-
ness, was ubiquitous in science. In 1973, the first
U.S. textbook of veterinary anesthesia was pub-
lished, authored by Lumb and Jones. Although the
book gave numerous reasons for anesthesia (to keep
the animal from hurting you, keep it from injuring
itself, allow you to position the limbs for surgery),
the control of felt pain was never even mentioned.
When I went before Congress in 1982 to defend our
laboratory animal legislation, I was advised to
demonstrate that such laws were needed. To accom-
plish this goal, I did a literature search on laboratory
animal analgesia and, mirabile dictu, found only
one or two references, one of which argued that
there should be such knowledge.

In 1982, the crescendo of concern among the pub-
lic about animal pain was so great that the scientific
community felt compelled to reassure the public
that animal pain was indeed an object of study and
concern, so they orchestrated a conference on pain
and later published a volume entitled Animal Pain:
Perception and Alleviation (Kitchell & Erickson
1983). Despite the putative purpose of the volume,
virtually none of the book was devoted to percep-
tion or alleviation of felt pain. As a result of scien-
tific ideology, pain was confused with nociception
so that the volume focused on the neurophysiology
and electrochemistry of pain, what 1 at the time
called the “plumbing of pain,” rather than the
morally relevant component of pain, namely that it
hurts.

Most surprising to members of the general public
is the fact that veterinarians were as ignorant and
skeptical about animal consciousness, even animal
pain, as any scientist. To this day, and certainly in
the 1980s, veterinarians called anesthesia “‘chemical
restraint” or “sedation” and performed many proce-
dures (e.g., horse castration) using physical
restraint—jocularly called “bruticaine”—or para-
Iytic drugs such as succinyl choline chloride, which
is a curariform drug inducing flaccid paralysis, not
anesthesia. Indeed, one surgeon told me that until he
taught with me, it never dawned on him that the
horse being castrated under succinyl choline hurt.

This sort of absurdity also occurred in physiolog-
ical psychology. I have already mentioned the psy-
chological community’s rejection of animal
consciousness. Yet the same community regularly
performed stereotaxic brain surgery and brain stim-

uvlation using succinyl choline without anesthesia,
because the psychologists wanted the animals “con-
scious.”

That ideology could triumph logic and even rea-
son was manifest in this area. In the late 1970s, |
debated a prominent pain physiologist. His talk
expounded the thesis that because the electrochem-
ical activity in the cerebral cortex of the dog (his
research model for studying pain) was different
from such activity in the human and because the
cortex was the seat of processing information, the
dog did not feel pain the way humans did. His talk
took an hour, and I was expected to rebut his argu-
ment. My rebuttal was the shortest public statement
I ever made. 1 said, “As a prominent pain physiolo-
gist, you do your work on dogs. You extrapolate the
results to people, correct?” He said yes. “Excellent,”
1 said, “then either your speech is false, or your
life’s work is!”

In a similar vein, I experienced the following inci-
dent. In the mid-1980s, I was having dinner with a
group of senior veterinary scientists, and the conver-
sation turned to the subject of this chapter: namely,
scientific ideology’s disavowal of our ability to talk
meaningfully about animal consciousness, thought,
and awareness. One man, a famous dairy scientist,
became quite heated. “It’s absurd to deny animal con-
sciousness,” he exclaimed loudly. “My dog thinks,
makes decisions and plans, etc., etc,” all of which he
proceeded to exemplify with the kind of anecdotes
we all invoke in such common-sense discussions.
When he finally stopped, I turned to him and asked,
“How about your dairy cows?” “Beg pardon?” he
said. “Your dairy cows,” I repeated, “do they have
conscious awareness and thought?” “Of course not,”
he snapped before proceeding to redden as he real-
ized the clash between ideology and common sense
and what a strange universe this would be if the only
conscious beings were humans and dogs, perhaps
humans and his dog.

A colleague of mine who was doing her PhD in
the mid-1980s in anesthesiology was studying anes-
thesia in horses. The project involved subjecting the
animal to painful stimuli and seeing which drugs
best controlled the pain response. When she wrote
up her results, her committee did not allow her to
say that she “hurt” the animals, nor could she say
that the drugs controlled the pain—that was ideo-
logically forbidden. She was compelled to say that
she subjected the horses to a stimulus and to
describe how the drugs changed the response.

One of the best stories covering the ideological
denial of consciousness was told by Dr. Robert
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Rissler, the USDA/Animal Plant and Health
Inspection Service (APHIS) veterinarian in charge
of writing the regulations interpreting the 1985 lab-
oratory animal laws. Rissler related that he was par-
ticularly worried about one provision of the law,
namely the requirement that nonhuman primates be
housed in environments that “enhanced their psy-
chological well-being” As a veterinarian, Rissler
said, he knew nothing about either primates or psy-
chological well-being. It occurred to him to
approach the primatology division of the American
Psychological Association. He made an appoint-
ment and tendered his queries to some eminent sci-
entists in the field. “Psychological well-being of
primates,” they said. “Don’t worry Dr. Rissler, there
is no such thing.” Acutely aware of when the new
law would take effect, Rissler replied, “Well there
will be after January 1, 1987, whether you people
help me or not!”

These anecdotes help to buttress my claim early
in this chapter that a scientific book on animal men-
tal and emotional health would have been impossi-
ble even 135 years ago. It is therefore important to
explain why it is now a much more legitimate pro-
ject, though one that older, die-hard ideologies
would doubtless continue to reject.

First and foremost, it is now abundantly clear that
the public is displaying significant moral concern
for animal treatment in all areas of animal use, from
abattoirs to zoos. One major social ethical concern
that has developed over the past three decades is a
significant emphasis on the treatment of animals
used by society for various purposes. It is easy to
demonstrate the degree to which these concerns
have seized the public imagination. According to
two major organizations having no incentive to
exaggerate the influence of animal ethics—the U.S.
National Cattlemen’s Beef Association and the NIH
(the latter being the source of funding for the major-
ity of biomedical research in the U.S.)—by the early
1990s, Congress had been consistently receiving
more letters, phone calls, faxes, e-mails, and per-
sonal contacts on animal-related issues than on any
other topic (McCarthy 1988, 1992).

Whereas 25 years ago, one would have found no
bills pending in the U.S. Congress relating to animal
welfare, the past five to six years have witnessed
50-60 such bills annually, with even more prolifer-
ating at the state level. The federal bills range from
attempts to prevent duplication in animal research,
to saving marine mammals from becoming victims
of tuna fishermen, to preventing importation of
ivory, to curtailing the parrot trade. State laws

passed in large numbers have increasingly pre-
vented the use of live or dead shelter animals for
biomedical research and training and have focused
on myriad other areas of animal welfare. Numerous
states have abolished the steel-jawed leghold trap.
When Colorado’s politically appointed Wildlife
Commission failed to act on a recommendation
from the Division of Wildlife to abolish the spring
bear hunt (because hunters were liable to shoot lac-
tating mothers, leaving their orphaned cubs to die of
starvation), the general public ended the hunt
through a popular referendum. Seventy percent of
Colorado’s population voted for its passage. In
Ontario, the environmental minister stopped a simi-
lar hunt by executive fiat in response to social ethi-
cal concern. California abolished the hunting of
mountain lions, and state fishery management agen-
cies have taken a hard look at catch-and-release pro-
grams on humane grounds.

In fact, wildlife managers have worried in acade-
mic journals about “management by referendum.”
According to the director of the American Quarter
Horse Association, the number of state bills related
to horse welfare filled a telephone-book-sized vol-
ume in 1998 alone. Public sentiment for equine wel-
fare in California carried a bill through the state
legislature, making the slaughter of horses or ship-
ping of horses for slaughter a felony in that state.
Municipalities have passed ordinances ranging from
the abolition of rodeos, circuses, and zoos to the
protection of prairie dogs and, in the case of
Cambridge, Massachusetts (a biomedical Mecca),
the strictest laws in the world regulating research.

Even more dramatic, perhaps, is the worldwide
proliferation of laws to protect laboratory animals.
In the United States, for example, as we mentioned,
two major pieces of legislation regulating and con-
straining the use and treatment of animals in
research were passed by the U.S. Congress in 1985,
despite vigorous opposition from the powerful bio-
medical research and medical lobbies. This opposi-
tion included well-financed, highly visible
advertisements and media promotions indicating
that human health and medical progress would be
harmed by implementation of such legislation.

In 1986, Britain superseded its pioneering act of
1876 with new laws aimed at strengthening public
confidence in the welfare of experimental animals.
Many other European countries and Australia and
New Zealand have moved in a similar direction,
despite the fact that some 90 percent of laboratory
animals are rats and mice, not generally thought of
as the most cuddly and lovable of animals.
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Many animal uses seen as frivolous by the public
have been abolished without legislation.
Toxicological testing of cosmetics on animals has
been truncated; companies such as the Body Shop
have been wildly successful internationally by
totally disavowing such testing, and free-range egg
production is a growth industry across the world.
Greyhound racing in the U.S. has declined, in part
for animal welfare reasons, with the Indiana veteri-
nary community spearheading the effort to prevent
greyhound racing from coming into the state. Zoos
that are little more than prisons for animals (the
state of the art during my youth) have all but disap-
peared, and the very existence of zoos is being
increasingly challenged, despite the public’s
unabashed love of seeing animals. And, as Gaskell
and his associates’ work has revealed, genetic engi-
neering has been rejected in Europe not, as com-
monly believed, for reasons of risk but for reasons
of ethics—in part for reasons of animal ethics.
Similar reasons (e.g., fear of harming cattle) have,
in part, driven European rejection of the use of
bovine somatotropin (BST). Rodeos such as the
Houston Livestock Show have, in essence, banned
jerking of calves in roping, despite opposition from
the Professional Rodeo Cowboys Association, who
themselves never show the actual roping of a calf on
national television.

Inevitably, agricuiture has felt the force of social
concern with animal treatment; indeed, it is
arguable that contemporary concern in society with
the treatment of farm animals in modern production
systems blazed the trail leading to a new ethic for
animals. As early as 1965, British society took
notice of what the public saw as an alarming ten-
dency to industrialize animal agriculture by charter-
ing the Brambell Commission, a group of scientists
under the leadership of Sir Rogers Brambell, who
affirmed that any agricultural system failing to meet
the needs and natures of animals was morally unac-
ceptable. Though the Brambell Commission recom-
mendations enjoyed no regulatory status, they
served as a moral lighthouse for European social
thought. In 1988 the Swedish Parliament passed,
virtually unopposed, what the New York Times
called a “Bill of Rights for farm animals,” abolish-
ing in Sweden, in a series of timed steps, the con-
finement systems still currently dominating North
American agriculture. Much of northern Europe has
followed suit, and the European Union is moving in
a similar direction. Recently, activists in the U.S.
have begun to turn their attention to animal agricul-
ture and to pressure chain restaurants and grocery

chains, and it is reasonable to expect U.S. society to
eventually demand changes similar to those that
have occurred in Europe. Unfortunately, the agricul-
tural community did not heed the signs and, as peo-
ple at the 2002 Reciprocal Meat Conference, the
annual meeting of the American Meat Science
Association, told me, lost the moral high ground to
the activists.

Obviously, in the face of all of this manifest and
politically powerful social-ethical concern about
animal treatment, Scientific Ideology could not be
sustained. Consider a recent editorial (April 2002)
in Nature contemplating the dramatic rise of ethical
concern for animals.

Whether or not animals have “rights,” we should
learn more about their capacity for suffering. In
Germany, the right of freedom to research is
enshrined in the nation’s constitution. But that
may soon have to be balanced against a new
constitutional right of animals to be treated as
fellow creatures, and sheltered from avoidable
pain. Not surprisingly, biomedical researchers
fear that their work will be mired in legal chal-
lenges.

The latest moves in Germany are the product
of political circumstances, but attempts to give
animal rights a legal foundation are quietly
gathering momentum worldwide. Three years
ago, New Zealand’s parliament considered and
ultimately rejected a plan to extend basic human
rights to the great apes. At a growing number of
law schools in the United States, courses in ani-
mal law are popular.

Some commentators have already countered
that “rights” are only created by beings capable
of asserting themselves, therefore very young
children, and animals, are properly accorded
protection, not rights (see Nature 406, 675-676;
2000).

Nevertheless, most experts would agree that
we have barely started to understand animal
cognition. Even our knowledge of animal wel-
fare is still rudimentary. We can measure levels
of hormones that correlate with stress in people.
But is a rat with high levels of corticosteroids
suffering? We just don’t know.

Given the passions raised by animal experi-
mentation, and the importance of biomedical
research to human health, the science of animal
suffering and cognition should be given a
higher priority. We owe it to ourselves, as
much as to our fellow creatures, not simply to
leave the lawyers to battle it out. (Anonymous
2002)
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In other words, it will no longer work for science
to deny animal consciousness. Similarly, of course,
it is no longer sensible politically, let alone intellec-
tually, for the scientific community to deny that how
we treat animals is a moral issue. Society will sim-
ply no longer tolerate either component of scientific
ideology.

A related point emerges from unending public
fascination with animal behavior and mentation.
About 18 months ago, [ received a phone call from
a New York Times reporter who had been shocked to
learn that the single topic consistently occupying
the most time on New York City cable television
was animals. I have been told many times by news-
paper reporters and television producers that ani-
mals sell papers. Some cable systems have two
“Animal Planet” channels, and hardly a week goes
by without some television or magazine story cov-
ering animal thought, emotion, and intelligence. A
scientist who fails to acknowledge animal menta-
tion, therefore, grows increasingly non-credible.

The second major reason for the demise of scien-
tific ideology, I would argue, is the powerful influ-
ence of the 1985 laboratory animal laws. When my
colleagues and I drafted these laws beginning in the
1970s, aside from protecting laboratory animals and
science, our agenda was to displace scientific ideol-
ogy as an impediment to scientists thinking about
animals in ethical terms and recognizing animal
awareness. By mandating “ethical review” of ani-
mal projects by local committees of peers, commu-
nity members, and nonscientists, we hoped to
restore ethical thinking about animal use to scien-
tists and undercut the “science is value-free” ideol-
ogy. Having sat on such a committee since 1980 and
having consulted for the committees of many insti-
tutions, I can attest to the fact that they successfully
undercut scientific ideology because it is, after all,
common-sensical to see laboratory animal use as
morally problematic and animals as conscious, feel-
ing beings. These committees and laws, then, help
scientists to “reappropriate common sense.” I have
discussed the mechanism by which this occurs in
detail in a recent paper (see Rollin 2002).

As important as ethical discussion was as a
dimension of these laws aimed at undercutting sci-
entific ideology, equally important was the way in
which the laws solved the denial of consciousness
and feeling in animals. For years I had written and
lectured on the scientific and conceptual implausi-
bility of denying pain and distress in animals, lec-
tures which fell largely on deaf ears and writings
that were dispersed, in the classic phraseology of

Frederick Engles, like “so many cabbage leaves.”
So, quite simply, the laws decreed that animals
experienced pain and distress and required the con-
trol of such pain and distress. Furthermore, the laws
recognized psychological well-being and environ-
mental enrichment by requiring “exercise for dogs”
and living environments for primates that
“enhanced their psychological well-being,” though
Congress refused our suggestion of requiring
enriched living environments for all laboratory ani-
mals. (NIH has, however, pressed the research com-
munity in that direction.)

The results have been stellar, particularly in the
area of animal pain. From the paltry couple of arti-
cles I found in 1982, the literature on animal pain
and pain control has exploded to thousands of arti-
cles, and the use of pain control has become second
nature in research institutions. As an added bonus,
because veterinary school faculty are usually veteri-
nary researchers and teachers, the message and
knowledge was transmitted to veterinary students
who in turn, like the rest of society, were becoming
very concerned about animal welfare. When these
students graduated, they in turn brought the knowl-
edge to their employers, many, if not most, of whom
had been trained in agnosticism about pain. This
knowledge expansion was further encouraged as
drug companies, notably Pfizer, entered the market
with very successful analgesics for dogs—carprofen
in the case of Pfizer.

A vivid illustration of the power of the laws to
change gestalts can be found in the following anec-
dote: In 1981, I appeared at an American Association
for Laboratory Animal Science (AALAS) meeting to
discuss the possibility of federal legislation for labo-
ratory animals. To point the issue, I asked the group
of laboratory animal veterinarians on the panel with
me what analgesic each of them would use on a rat in
a crush experiment. None could respond, and some
said they couldn’t know an animal felt pain. When
the laws passed, I phoned one of the agnostic veteri-
narians with whom I was friendly and repeated the
question. He, in turn, rattled off four or five analgesic
regimens. “What happened?” I queried. “In 1981 you
were agnostic about pain. Now you have five regi-
mens. What changed?” “Oh,” he said, “when pain
control was required, we went to the drug compa-
nies.” “What do you mean?” [ asked. “Simple,” he
said, “all human analgesics are tested on rats.” In
other words, though he had known all this in 1981,
this veterinarian hadn’t seen controlling pain in rats
as relevant until the laws forced a change in his
gestalt.
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Though often accused of “foot-dragging,” the
USDA/APHIS, the agency charged with enforcing
and interpreting the Animal Welfare Act, behaved
very wisely with regard to pain and distress.
Although the laws passed in 1985 and went into
effect in 1986, the USDA did not even begin to dis-
cuss distress until about 2000. By then, ideologi-
cally based opposition to talking about pain had
been eclipsed by the flood of research and activity
in the area and by the general awareness that uncon-
trolled pain was biologically devastating and
skewed results. Clearly, the same holds true of fear,
boredom, loneliness, and anxiety, all of which we
have every reason to believe exist in animals. And,
equally important, social ethics ever-increasingly
demand control of all modes of animal suffering
occasioned at human hands.

Our foregoing discussion provides us with a per-
spective on why a book on animal mental health is
so needed and so welcome at this historical junc-
ture. There are in fact a multitude of reasons. In the
first place, recall our earlier discussion of growing
social concern for animal welfare in all areas of ani-
mal use. Although research and agriculture, at least,
took some time to realize it, this is indeed a serious
global social movement that won’t go away.
Furthermore, the movement in society largely
involves common decency and common sense, for
example in rejecting tiny austere cages for zoo ani-
mals and absurdly small enclosures for production
sows, to name two obvious examples. But as time
progresses and the most obvious and egregious
affronts to animal welfare are eliminated, more sub-
tle understanding of animal welfare will need to
occur, as indicated in the Nature editorial cited ear-
lier. Consider one example—environmental enrich-
ment: It seems (and seemed) intuitively obvious that
laboratory animals need far more natural environ-
ments than we provide. Yet in some cases, cage
enrichment counter-intuitively raises the stress level
for the animals rather than lowers it, perhaps
because, it has been suggested, they now care more
about their surroundings.

The point is that animal welfare science is
required to answer a variety of questions that
emerge as society looks at animal use in terms of
animal welfare. We have already seen that animal
subjective experience is pivotal to animal welfare
and animal happiness, and thus an understanding of
animal distress and what McMillan (2002b) has
called “emotional pain” depends on study of animal
thought and feeling. This is precisely the subject

dealt with in this volume.

We have learned much about animal mental well-
being serendipitously from research with no such
aim. For example, John Mason, in studying stress in
mice in the 1970s, found that the traditional dogma
that stress is a nonspecific response to noxious cir-
cumstances is simply not true (Mason 1971). One
can raise mice’s ambient temperature out of the
comfort zone and get a radically different stress
response depending on whether they are given time
to acclimate. Though in good ideology of science
fashion, Mason hated to admit that the animals’ cog-
nitive grasp of the situation controlled the stress
response, he did precisely say this, while placating
ideology by affirming that eventually, cognitive
states will be expressible in neuro-physiological
terms.

Mental health concepts are not only pivotal to
animal welfare but are just as important to success-
ful animal management for human purposes.
Human-animal interactions have an enormous effect
on agricultural animal production and reproduction,
as Hemsworth has elegantly shown (Hemsworth
and Coleman 1998). Seabrook and common sense
both recognize that a (if not the) essential variable in
getting high milk production from cattle is person-
ality of the herdsman (Seabrook 1980). Far ahead of
his time, Ron Kilgore (1978) showed that moving
cattle to a new environment evokes a greater stress
response than electro-shock does. Temple Grandin
has made a career of showing the livestock industry
how to profit more by taking cognizance of animals’
mental health and well-being (see Grandin, this vol-
ume).

Animal research is a bent reed without taking cog-
nizance of animal thought and feeling. Uncontrolled
pain in animals results in greater levels of infection,
slower healing of wounds, and even metastatic spread
of tumors. Eloquent experiments by Gartner showed
that simply moving a cage in which rats are housed
or uncorking a bottle of ether in an environment in
which animals are housed can generate physiological
stress responses that persist for 45 minutes (Gartner
et al. 1980). Animal pain and stress can affect learn-
ing and toxicity. Environmental quality, as already
mentioned, can affect stress in animals unpredictably,
which can in turn affect a host of physiological,
reproductive, and metabolic variables. In short, fail-
ure to pay attention to animal thought and feeling can
totally vitiate animal research by introducing count-
less variables that distort results (see Markowitz &
Timmel, this volume).
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Without an understanding of animal mental
health, we cannot rationally revise our agricultural
production  systems as society demands.
Interestingly enough, “cow comfort” is a major
buzz word in the dairy industry, and much more
attention is indeed being paid to improving cow
comfort. Yet, to my knowledge, the dairy industry
has yet to admit—as indeed the entire agriculture
industry, particularly animal scientists, has yet to
admit—that what need to be studied are thought and
feeling, happiness and unhappiness, and mental and
physical well-being.

Finally, as McMillan has pioneered in pointing
out, veterinary medicine can benefit immeasurably
from the study of animal mental health and well-
being (McMillan 2002a). Despite an enormous lit-
erature clearly evidencing psychogenic and
psychosomatic dimensions of sickness in animals
and psychological modulators of both pain and dis-
ease (for example, chronic pain in animals seems to
be best modulated by psychological means, just as
is the case in humans), veterinary medicine remains
pretty much blind to and ignorant of animal menta-
tion and mental health. The one exception is per-
haps in the area of animal behavior, where
pathology is being treated pharmacologically with
human drugs. But to treat animal behavior chemi-
cally without understanding the nature and proper
function of the animal mind in the life of the animal
is to bandage symptoms, not deal with the root of
the problem, just as in food animal medicine, we do
not get to the root of so-called production diseases
(i.e., that the production methods are pathological
and pathogenic) working against animals’ physical
and mental health. Cribbing and weaving in horses,
stereotypical behavior in captive species, bar- and
tail-biting, and cannibalism and feather-pecking in
pigs and chickens are not vices—badness displayed
by the animals—as the industry calls them, but
tragic and costly results of not understanding the
animals’ physical and mental natures and of failing
to attend to the fact that these animals have minds
and mental lives in the first place.

In a popular new book entitled The New Work of
Dogs, journalist Jon Katz (2003) enumerates, even
as I have done elsewhere, the many new roles our
companion animals are expected to perform in a
society where neighbors avoid neighbors, half of
marriages end in divorce, nuclear and extended fam-
ilies have disintegrated, terminal illness isolates
people from other people, and old people are an
embarrassment to be warehoused. Katz relates that

animals are supposed to provide human-like friend-
ship, love, comfort, self-esteem, even a reason for
living. If this is the case, do we not have a strong
and profound moral obligation to reciprocate?
Clearly, this would be an impossible task unless we
understand the animals’ psychological needs, not
our selfish projections thereon. Euthanasia or aban-
donment for behavior problems is still a major cause
of death for companion animals; this alone should
serve as a clarion call to understanding animal
minds and animal mental health.

There is probably a very deep, almost mystical
sense in which we will never fully understand an
animal’s mind, though this is indeed also true of our
fellow humans—there is no way I can begin to
understand a marathon runner’s pleasure at “break-
ing the pain barrier” or an accountant’s claim that he
or she loves his or her work, or what a member of
the opposite sex feels in the throes of sexual plea-
sure. All other minds, are, in a profound sense,
“other.” This is one of the great mysteries in life,
even when we communicate with other humans
through the gift of language.

I have felt this mystery with an orangutan during
a brief communication when I momentarily shared
a thought with her when she questioningly traced a
scar on my arm with her finger; with my 150-pound
Rottweiler while wrestling with him, knowing full
well he could tear my throat out at will; with my
horse when I watched him walk on eggs when I put
a paralyzed child on his back; with the junkyard
attack dog I adopted at the end of his life as I
watched him sleep with my wife’s pet turkey nap-
ping on his head; with my friend’s horses when my
horse was stricken with moon blindness and her
subordinate gelding, much abused by her dominant
gelding, suddenly stood up to his tormentor to
assure that the blind animal would be able to eat
without harassment; with my cat as we share a
moment of mutual affection; with cows as they lov-
ingly mother their calves. These incidents bespeak
and tease us with mysteries that tantalize and entice
but which, in the end, we will probably never
fathom. Perhaps this strange combination of kinship
and chasm separating us helps us stand in awe:
“Tiger tiger burning bright . . . ”

But even as we acknowledge this, we are not
exonerated from an obligation to understand ani-
mals as best we can before we hit that wall.
Scientific ideology has done us great mischief by its
failure to try. We may all hope that this book estab-
lishes a beachhead from which we can make ever-
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increasingly successful forays into what we can
know of animal minds and mental health.
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The Question of Animal Emotions:
An Ethological Perspective

Marc Bekoff

SCIENCE SENSE, COMMON
SENSE, AND HUNCHES: ON
KNOWING AND BEING CERTAIN

It is hard to watch elephants’ remarkable behav-
ior during a family or bond group greeting cere-
mony, the birth of a new family member, a
playful interaction, the mating of a relative, the
rescue of a family member, or the arrival of a
musth male, and not imagine that they feel very
strong emotions which could be best described
by words such as joy, happiness, love, feelings
of friendship, exuberance, amusement, pleasure,
compassion, relief, and respect. (Poole 1998)

Sometimes I read about someone saying
with great authority that animals have no inten-
tions and no feelings, and [ wonder, “Doesn’t
this guy have a dog?” (de Waal 2001)

Anyone who has ever lived with a dog or cat intu-
itively knows that these mammals have rich emo-
tional lives. They also know that when their
companions are not feeling well physically or psy-
chologically, the animals show clear changes in
behavior and temperament that mirror their well-
being. What do I mean by the word know? This is a
fair question, for most scientists claim that we never
can really know anything with certainty. Rather, the
data we collect support or refute what we believe to
be the case, to be a fact of the matter, with greater or
lesser certainty. This is as close to knowing as we
can get. Often we can falsify a claim but not prove
it or know it with certainty.

Studies of animal cognition and emotions are
usually motivated by the question “What is it like to
be a __ 7 where the blank is filled in with one’s
animal of choice. As humans who study other ani-
mals, we can only describe and explain their behav-
ior using words we are familiar with from an

15

anthropocentric point of view. But in trying to
understand the workings of a nonhuman mind, our
goal should be to approach the task from the ani-
mal’s point of view.

Those who harbor doubts that dogs have emo-
tions, that they can experience joy, fear, depression,
and anxiety, would do well to ask people who return
to homes that are strewn with garbage and valued
possessions when their canine companions have
been left alone all day. They should watch dogs play
with one another. And if dogs do not have emotional
experiences, why do veterinarians routinely treat
them with psychoactive drugs such as Prozac (see
Marder & Posage, this volume)? Furthermore,
recent research on empathy in other species has
shown it to be much more widespread in nonhuman
animals than had been appreciated (Preston & de
Waal 2002).

When it comes to the study of animal emotions,
we still have much to learn. Certainly, Poole’s quote
at the beginning of this chapter contains some spec-
ulation. Neither she nor anyone else knows whether
animals experience this wide array of emotions. We
still have few detailed studies of the emotional lives
of animals, and we need to remain open to the idea
that their emotions are just as central to their lives as
our emotions are to our lives.

When considering the emotional lives of animals,
skeptics can be rather sanguine concerning the
notions of proof or what is actually known, often
employing a double-standard. In practice, this
means that they require greater evidence for the
existence of animal emotions than they do in other
areas of science. But because subjective experiences
are private matters, residing in the brains (and
hearts) of individuals and inaccessible in their
entirety to others, it is easy for skeptics to claim that
we can never be sure about animal emotions and
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declare the case closed. Nonetheless, a cursory
glance at many studies in animal behavior, behav-
ioral ecology, neurobiology, and disease research
shows clearly that only rarely do we ever come to
know everything about the questions at hand, yet
this does not stop us from making accurate predic-
tions concerning what an individual is likely to do in
a given situation or from suggesting the use of a
wide variety of treatments to help alleviate different
diseases. This is all in the patent absence of incon-
trovertible proof—in the absence of total certainty.

In this chapter, 1 will discuss some aspects of ani-
mal emotions from which the presence or absence
of emotions can clearly be used as a reliable indica-
tor of individual well-being (for example, Désiré et
al. [2002], in which the authors take a similar
approach in a project in applied ethology for farm
animals). There is no doubt that animal feelings are
the primary focus in our care of animals (Dawkins
1990). To this end, I discuss various aspects of ani-
mal emotions, provide examples in which
researchers unequivocally claim that animals feel
different emotions, and suggest that researchers
revise their agenda concerning how they go about
studying the passionate nature of animals. In partic-
ular [ suggest that scientists pay closer attention to
anecdotes along with empirical data, evolutionary
biology, and philosophical arguments as heuristics
for future research. I agree with Panksepp (1998),
who claims that all points of view must be given fair
consideration as long as they lead to new
approaches that lead to a greater understanding of
animal emotions.

EMOTIONS IN ANIMAL LIFE

Dolan (2002) has claimed that “More than any other
species, we are beneficiaries and victims of a wealth
of emotional experience.” Surely this is a premature
assertion and ignores much of what we already
know about the nature of animal emotions. A few
clear examples of animal emotions make it obvious
that some animals experience a wide range of emo-
tions some of the time.

FLINT AND FLO: DYING OF GRIEF

The following is an account by Jane Goodall (1990)
of a chimpanzee family in Gombe, in which Flo and
Flint—mother and son—had been close compan-
ions all of Flint’s life. When Flo died, Dr. Goodall
recorded these observations of Flo’s son:

Never shall I forget watching as, three days after
Flo’s death, Flint climbed slowly into a tall tree
near the stream. He walked along one of the

branches, then stopped and stood motionless,
staring down at an empty nest. After about two
minutes he turned away and, with the move-
ments of an old man, climbed down, walked a
few steps, then lay, wide eyes staring ahead. The
nest was one which he and Flo had shared a
short while before Flo died . . . in the presence
of his big brother [Figan], [Flint] had seemed to
shake off a little of his depression. But then he
suddenly left the group and raced back to the
place where Flo had died and there sank into
ever deeper depression . . . Flint became increas-
ingly lethargic, refused food and, with his
immune system thus weakened, fell sick. The
last time I saw him alive, he was hollow-eyed,
gaunt and utterly depressed, huddled in the veg-
etation close to where Flo had died . . . the last
short journey he made, pausing to rest every few
feet, was to the very place where Flo’s body had
lain. There he stayed for several hours, some-
times staring and staring into the water. He
struggled on a little further, then curled up—and
never moved again.

EcHo, ENID, AND ELY:
A MOTHER’S DEVOTION

Cynthia Moss, who has studied the behavior of wild
African elephants for more than three decades,
relates the following story of a mother’s devotion
(Moss 2000): The gestation period for elephants is
22 months, and a female gives birth to a single calf
every four to five years. Mothers also lactate to pro-
vide food for about four years. In 1990, Dr. Moss
made a film about a family of elephants called the
EBs, whose leader, Echo, was a “beautiful matri-
arch.” Echo gave birth in late February to a male,
Ely, who could not stand up because his front legs
were bent. Ely’s carpal joints were rigid. Echo con-
tinuously tried to lift Ely by reaching her trunk
under and around him. Once Ely stood, he shuffled
around on his carpi for a short while and then col-
lapsed to the ground.

When other clan members left, Echo and her
nine-year-old daughter, Enid, stayed with Ely. Echo
would not let Enid try to lift Ely. Eventually, the
three elephants moved to a water hole, and Echo and
Enid splashed themselves and Ely. Despite the fact
that Echo and Enid were hungry and thirsty, they
would not leave an exhausted Ely. Echo and Enid
then made low rumbling calls to the rest of their
family. After three days, Ely finally was able to
stand.

Echo’s devotion paid off. But there is more to this
story, details of which could only be gathered by
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conducting long-term research on known individu-
als. When Ely was seven years old, he suffered a
serious wound from a spear that was embedded
about one foot into his back. Although Echo now
had another calf, she remained strongly bonded to
Ely and would not allow a team of veterinarians to
tend to him. When Ely fell down after being tran-
quilized, Echo and other clan members tried to lift
him. Echo, Enid, and another of Echo’ daughters,
Eliot, remained near Ely, despite attempts by the
veterinarians to disperse the elephants so they could
help Ely. The elephants refused to leave, despite
gunshots being fired over their heads. Finally, Ely
was treated and survived the injury. Echo had been
there to attend to Ely when he was a newborn and
later when he was juvenile.

SHIRLEY AND JENNY: LIFE-LONG FRIENDS

Elephants live in matriarchal societies in which
strong social bonds among individuals endure for
decades. Their memory is legendary. Shirley and
Jenny, two female elephants who were brought
together by happenstance, demonstrated a pro-
foundly emotional encounter. At different times,
each was brought to the Elephant Sanctuary in
Hohenwald, Tennessee—founded and run by Carol
Buckley—so they could live out their lives in peace,
absent the isolation and abuse they had suffered in
the entertainment industry. With video cameras
rolling, Shirley was introduced to Jenny. When
Jenny first met Shirley, there was an urgency in
Jenny’s behavior. She wanted to get into the same
stall with Shirley. Loud roars emanated from deep
in each elephant’s heart as if they were old friends.
Rather than being cautious and uncertain about one
another, they touched each other through the bars
separating them and maintained very close contact.
Their keepers were intrigued by how outgoing each
elephant was and suspected that this was more than
two elephants meeting one another for the first time.
Sure enough, while searching their records, the
keepers discovered that Shirley and Jenny had lived
together in the same circus 22 years earlier. After
such an extended time apart, the elephants’ memo-
ries of each other remained strong, and ever since
their emotional reunion, they have been inseparable.

A DARWINIAN INFLUENCE

It is remarkable how often the sounds that birds
make suggest the emotions that we might feel in
similar circumstances: soft notes like lullabies
while calmly warming their eggs or nestlings;
mournful cries while helplessly watching an

intruder at their nests; harsh or grating sounds
while threatening or attacking an enemy. . . .
Birds so frequently respond to events in tones
such as we might use that we suspect their emo-
tions are similar to our own. (Skutch 1996)

As long as some creature experienced joy,
then the condition for all other creatures
included a fragment of joy. (Dick 1996)

Current research, especially in ethology, neurobiol-
ogy, endocrinology, psychology, and philosophy,
provides compelling evidence that at least some ani-
mals likely feel a full range of emotions, including
fear, joy, happiness, shame, embarrassment, resent-
ment, jealousy, rage, anger, love, pleasure, compas-
sion, respect, relief, disgust, sadness, despair, and
grief (Skutch 1996; Panksepp 1998; Poole 1998;
Archer 1999; Cabanac 1999; Bekoff 2000a, 2000b,
2002a). Popular accounts (for example, Masson &
McCarthy 1995) have raised awareness of animal
emotions, especially among nonscientists, and pro-
vided scientists with much useful information for
further research. Such books also have raised hack-
les among many scientists for being “too soft”"—
that is, too anecdotal, misleading, or sloppy (Fraser
1996). Burghardt (1997a), however, despite finding
some areas of concern in Masson and McCarthy’s
book, writes: “I predict that in a few years the phe-
nomena described here will be confirmed, qualified,
and extended.” Fraser (1996) also noted that the
book could well serve as a useful source for moti-
vating future systematic empirical research.

Researchers interested in exploring animal pas-
sions ask such questions as: Do animals experience
emotions? What, if anything, do they feel? Can we
draw a line that clearly separates those species that
experience emotions from those that do not?

Charles Darwin is usually given credit for being
the first scientist to give serious and systematic
attention to the study of animal emotions. Darwin
applied the comparative method to the study of
emotional expression. He used six methods to study
emotional expression: observations of infants;
observations of the mentally ill who, when com-
pared to normal adults, were less able to hide their
emotions; judgments of facial expressions created
by electrical stimulation of facial muscles; analyses
of paintings and sculptures; cross-cultural compar-
isons of expressions and gestures, especially of peo-
ple distant from Europeans; and observations of
animal expressions, especially those of domestic
dogs.

In his books On the Origin of Species (1859), The
Descent of Man and Selection in Relation to Sex
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(1871), and The Expression of the Emotions in Man
and Animals (1872), Darwin argued that there is
continuity between humans and other animals in
their emotional (and cognitive) lives, that there are
transitional stages, not large gaps, among species. In
The Descent of Man and Selection in Relation to
Sex, Darwin claimed that “the lower animals, like
man, manifestly feel pleasure and pain, happiness,
and misery.” The differences among many animals,
he claimed, are differences in degree rather than in
kind.

The continnity that Darwin first proposed is now
being confirmed by a series of elegant studies by
Michel Cabanac and his colleagues. Cabanac postu-
lated that the first mental event to emerge into con-
sciousness was the ability of an individual to
experience the sensations of pleasure or displeasure.
Cabanac’s research suggests that reptiles experience
basic emotional states and that the ability to have an
emotional life emerged between amphibians and
early reptiles (see Cabanac, this volume). In sepa-
rate studies, Cabanac and his colleagues have eluci-
dated remarkable similarities between feeling-based
behaviors in humans and nonhuman animals, offer-
ing strong evidence that animals have feelings that
operate virtually identically to human feelings
(Cabanac 1979, 1992; Cabanac & Johnson 1983;
Balasko & Cabanac 1998).

WHAT ARE EMOTIONS?

Emotions can be broadly defined as psychological
phenomena that help in behavioral management and
control, yet a concise and universally accepted def-
inttion of emotion has thus far not been achieved.
Some researchers feel that the word “‘emotion” is so
general that it defies any single definition. Indeed,
the lack of agreement on a definition may well have
hampered progress in our understanding of emo-
tions.

To date, no single theory has captured the com-
plexity of the phenomena we call emotions
(Griffiths 1997; Panksepp 1998). Panksepp’s (1998)
suggestion that emotions be defined in terms of their
adaptive and integrative functions rather than their
general input and output characteristics is consistent
with the view taken here. Panksepp (1998) claims,
“To understand the basic emotional operating sys-
tems of the brain, we have to begin relating incom-
plete sets of neurological facts to poorly understood
psychological phenomena that emerge from many
interacting brain activities.” There is no doubt that
there is, as Darwin proposed, continuity between
the neurobehavioral systems that underlie human

and nonhuman emotions, that the differences
between human and animal emotions are, in many
instances, differences in degree rather than in kind.

Most researchers now believe that emotions are
not simply the result of some bodily state that leads
to an action (i.e., that the conscious component of
an emotion follows the bodily reactions to a stimu-
lus), as postulated in the late 1800s by William
James and Carl Lange (Panksepp 1998). James and
Lange argued that fear, for example, results from
an awareness of the bodily changes (heart rate,
temperature) that were stimulated by a fearful
stimulus.

Following Walter Cannon’s criticisms of the
James-Lange theory, researchers today believe that
a mental component exists that need not follow a
bodily reaction (Panksepp 1998). Experiments have
shown that drugs producing physiologic changes
accompanying an emotional experience—for exam-
ple, fear—do not produce the same type of con-
scious experience of fear (Damasio 1994). Also,
some emotional reactions occur faster than would
be predicted if they depended on a prior bodily
change communicated via the nervous system to
appropriate areas of the brain.

THE NATURE AND NEURAL
BASES OF ANIMAL PASSIONS:
PRIMARY AND SECONDARY
EMOTIONS

The emotional states of many animals are easily rec-
ognizable. Their faces, their eyes, and the ways in
which they carry themselves can be used to make
strong inferences about what they are feeling.
Changes in muscle tone, posture, gait, facial expres-
sion, eye size and gaze, vocalizations, and odors
(pheromones), singly and together, indicate emo-
tional responses to certain situations. Even people
with little experience observing animals usually
agree with one another on what an animal is most
likely feeling (Wemelsfelder & Lawrence 2001).
Their intuitions are borne out because their charac-
terizations of animal emotional states predict future
behavior quite accurately. To be sure, this predictive
value offers one of the strongest arguments for the
existence of emotions and feelings in nonhuman
species (Bekoff 2004).

Primary emotions, considered to be basic inborn
emotions, include generalized rapid, reflex-like
(“automatic” or hard-wired) fear and fight-or-flight
responses to stimuli that represent danger. Animals
can perform a primary fear response such as avoid-
ing an object, but need not be consciously aware of
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the object eliciting this reaction. Loud raucous
sounds, certain odors, and objects flying overhead
often lead to an inborn avoidance reaction to all
such stimuli that indicate danger. It is well-accepted
that natural selection has guided the development of
innate reactions that are crucial to individual sur-
vival. Because there is little or no room for delay or
error when confronted by danger, these reactions
are automatic, unconscious, and instantaneous.

Primary emotions are wired into the evolutionary
old limbic system (especially the amygdala), con-
sidered by many to be the “emotional” part of the
brain, so named by Paul Maclean in 1952
(MacLean 1970, Panksepp 1998). Structures in the
limbic system and similar emotional circuits are
shared among many different species and provide a
neural substrate for primary emotions. In his triune
brain theory, MacLean (1970) suggested that the
brains of higher animals actually consist of three
brains: the reptilian or primitive brain (possessed by
fish, amphibians, reptiles, birds, and mammals); the
limbic or paleomammalian brain (possessed by
mammals); and the neocortical, or “rational,” neo-
mammalian brain (possessed by a few mammals,
such as primates). Each brain is connected to the
other two but also has its own capacities. Although
the limbic system seems to be the main area of the
brain in which many emotions reside, current
research (LeDoux 1996) indicates that all emotions
are not packaged into a single system and that more
than one emotional system may exist in the brain.

Secondary emotions are those that are experi-
enced or felt, those that are evaluated and reflected
on. Secondary emotions ‘involve higher brain cen-
ters in the cerebral cortex. Thought and action allow
for flexibility of response in changing situations
after evaluating which of a variety of actions would
be the most appropriate to perform in the specific
context. Although most emotional responses appear
to be generated unconsciously, consciousness
allows an individual to make connections between
feelings and action and allows for variability and
flexibility in behavior (Damasio 1994).

Perhaps the most difficult of unanswered ques-
tions concerning animal emotions concerns how
emotions and cognition are linked and how emo-
tions are felt, or reflected on, by humans and other
animals. We do not know which species have the
capacities to engage in conscious reflection about
emotions and which might not. Damasio (1999a,
1999b) provides a biological explanation for how
emotions might be felt in humans. His explanation
might also apply to some animals. Damasio sug-

gests that various brain structures map both the
organism and external objects to create what he
calls a second-order representation. The mapping of
the organism and the object most likely occurs in
the thalamus and cingulate cortices. A sense of self
in the act of knowing is created, and the individual
knows “to whom this is happening.” The “see-er”
and the “seen,” the “thought” and the “thinker,” are
one in the same.

EMOTIONS IN ANIMALS—
AN ETHOLOGIST’S VIEW

As I mentioned above, examples of animal emo-
tions are abundant in popular and scientific litera-
ture (Masson & McCarthy 1995; Panksepp 1998;
Bekoff 2000a, 2000b, 2002a, 2002b). The following
observations illustrate specific emotions in animals.

Joy, HAPPINESS, AND PLAY

Social play is an excellent example of a cooperative
behavior in which many animals partake, and one
that they seem to enjoy immensely. Individuals
become immersed in the activity, and there seems to
be no goal other than to play. As Groos (1898)
pointed out, a feeling of incredible freedom exists in
the flow of play. The cooperation needed for ani-
mals to engage in social play and the emotions
experienced while playing might also be important
in the evolution of social morality and fairness
(Bekoff 2002a, 2002b), or what I call “wild justice”
(Bekoff 2004).

Animals seek play out relentlessly, and when a
potential partner does not respond to a play invita-
tion, they often turn to another individual (Bekoff
1972, Fagen 1981, Bekoff & Byers 1998). Specific
play signals also are used to initiate and maintain
play (Bekoff 1977, 1995; Allen & Bekoff 1997). If
all potential partners refuse his or her invitation, an
individual will play with objects or chase its own
tail. The play mood is also contagious; just seeing
animals playing can stimulate play in others.
Animals seek out play because it is fun. Consider
my field notes of two dogs playing:

Jethro runs toward Zeke, stops immediately in
front of him, crouches or bows on his forelimbs,
wags his tail, barks, and immediately lunges at
him, bites his scruff and shakes his head rapidly
from side to side, works his way around to his
backside and mounts him, jumps off, does a
rapid bow, lunges at his side and slams him with
his hips, leaps up and bites his neck, and runs
away. Zeke takes wild pursuit of Jethro and
leaps on his back and bites his muzzle and then
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his scruff, and shakes his head rapidly from side
to side. They then wrestle with one another and
part, only for a few minutes. Jethro walks slowly
over to Zeke, extends his paw toward Zeke’s
head, and nips at his ears. Zeke gets up and
jumps on Jethro’s back, bites him, and grasps
him around his waist. They then fall to the
ground and wrestle with their mouths. Then they
chase one another and roll over and play.

I once observed a young elk in Rocky Mountain
National Park, Colorado, running across a snow
field, jumping in the air and twisting his body while
in flight, stopping, catching his breath, and doing it
again and again. There was plenty of grassy terrain
around, but he chose the snow field. Buffaloes will
also follow one another and playfully run onto and
slide across ice, excitedly bellowing “gwaaa” as
they do so (Canfield et al. 1998).

It seems more difficult to deny than accept that
the animals were having fun and enjoying them-
selves. Neurobiological data support inferences
based on behavioral observations. Studies of the
chemistry of play support the idea that play is fun.
Siviy (1998; for extensive summaries, see Panksepp
1998) has shown that dopamine (and perhaps sero-
tonin and norepinephrine) are important in the reg-
ulation of play and that large regions of the brain are
active during play. Rats show an increase in
dopamine activity when anticipating the opportu-
nity to play (Siviy 1998). Panksepp (1998) has also
found a close association between opiates and play
and also claims that rats enjoy being playfully tick-
led.

Neurobiological data are essential for learning
more about whether play truly is a subjectively plea-
surable activity for animals as it seems to be for
humans. Siviy’s and Panksepp’s findings suggest
that it is. These neurobiological data concerning
possible neurochemical bases for various moods, in
this case joy and pleasure, offer convincing evi-
dence that enjoyment is a powerful motivator for
play behavior.

GRIEF

Many animals display grief at the loss or absence of
a close friend or loved one. One vivid description of
the expression of grief is offered earlier—Jane
Goodall (1990) observing Flint, an eight-and-a-
half-year-old chimpanzee, withdraw from his
group, stop feeding, and finally die shortly after his
mother, Flo, died. The Nobel laureate Konrad
Lorenz (1991) observed grief in geese that was sim-
ilar to grief in young children. He provided the fol-

lowing account of goose grief: “A greylag goose
that has lost its partner shows all the symptoms that
John Bowlby has described in young human chil-
dren in his famous book Infant Grief . . . the eyes
sink deep into their sockets, and the individual has
an overall drooping experience, literally letting the
head hang....”

Other examples of grief are offered in The Smile
of a Dolphin: Remarkable Accounts of Animal
Emotions (Bekoff 2000a). Sea lion mothers, watch-
ing their babies being eaten by killer whales, squeal
eerily and wail pitifully, anguishing their loss.
Dolphins have been observed struggling to save a
dead infant. Elephants have been observed standing
guard over a stillborn baby for days with their heads
and ears hung down, quiet and moving slowly as if
they are depressed. Orphan elephants who have seen
their mothers being killed often wake up screaming.
Poole (1998) claims that grief and depression in
orphan elephants is a real phenomenon. Judy
McConnery (quoted in McRae 2000) notes of trau-
matized orphaned gorillas: “The light in their eyes
simply goes out, and they die.”

RoOMANTIC LOVE

Courtship and mating are two activities in which
numerous animals regularly engage. Many animals
seem to fall in love with one another, as do humans.
Heinrich (1999) is of the opinion that ravens fall in
love. He writes, “Since ravens have long-term mates,
I suspect that they fall in love like us, simply because
some internal reward is required to maintain a long-
term pair bond” In many species, romantic love
slowly develops between potential mates. It is as if
one or both need to prove their worths to the other
before they consummate their relationship.

Wiirsig (2000) has described courtship in south-
ern right whales off Peninsula Valdis, Argentina.
While courting, Aphro (female) and Butch (male)
continuously touched flippers and began a slow
caressing motion with them, rolled toward each
other, briefly locked both sets of flippers as in a hug,
and then rolled back up, lying side-by-side. They
then swam off, side-by-side, touching, surfacing,
and diving in unison. Wiirsig followed Butch and
Aphro for about an hour, during which the whales
continued their closely connected travel. Wiirsig
believes that Aphro and Butch became powerfully
attracted to each other and had at least a feeling of
“after-glow” as they swam off. He asks, could this
not be leviathan love?

Many things pass for love in humans, yet we do
not deny its existence, nor are we hesitant to say that
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humans are capable of falling in love. It is unlikely
that romantic love (or any emotion) first appeared in
humans with no evolutionary precursors in animals.
Indeed, common brain systems and homologous
chemicals that underlie love (and other emotions)
are shared among humans and animals (Panksepp
1998). The presence of these neural pathways sug-
gests that if humans can feel romantic love, then at
least some other animals also experience this emo-
tion.

HOW TO THINK ABOUT
ANIMAL MINDS

THE ANTHROPOMORPHISM DEBATE

The way we describe and explain the behavior of
other animals is limited by the constraints inherent
in our language. By engaging in anthropomor-
phism—using human terms to explain animals’
emotions or feelings—we are making other ani-
mals’ worlds accessible to ourselves (Allen &
Bekoff 1997, Bekoff & Allen 1997, Crist 1999), but
this is not to say that other animals are happy or sad
in the same ways in which humans (or even other
conspecifics) are happy or sad. Of course, I cannot
be absolutely certain that Jethro, my companion
dog, was happy, sad, angry, upset, or in love, but
these words serve to explain what he might be feel-
ing. However, merely referring acontextually to the
firing of different neurons or to the activity of dif-
ferent muscles in the absence of behavioral infor-
mation and context is insufficiently informative, for
we do not know anything about the social milieu in
which the animals were interacting. The following
quotations capture the essence of my argument.

We are obliged to acknowledge that all psychic
interpretation of animal behavior must be on the
analogy of human experience. . . . Whether we
will or not, we must be anthropomorphic in the
notions we form of what takes place in the mind
of an animal. (Washburn 1909)

To affirm, for example, that scallops “are con-
scious of nothing”, that they get out of the way
of potential predators without experiencing
them as such and when they fail to do so, get
eaten alive without (quite possibly) experienc-
ing pain . . . is to leap the bounds of rigorous
scholarship into a maze of unwarranted assump-
tions, mistaking human ignorance for human
knowledge. (Sheets-Johnstone 1998)

In my estimate, what we should fear more than
anthropomorphism is an anthropocentrism that

wishes to deny that core cross-species principles
are to be found at the very foundation of human
existence, or a zoocentrism that sees animals as
being so distinct from humans that they will
shed no light on many aspects of our psycho-
logical nature. (Panksepp 2003)

Using anthropomorphic language does not have
to discount the animal’s point of view. On the con-
trary, anthropomorphism allows other animals’
behavior and emotions to be accessible to us. Thus,
I maintain that we can be biocentrically anthropo-
morphic and do rigorous science. With respect to
understanding the dog’s mind, taking a caninocen-
tric view and trying to be caninomorphic should be
the goal, as true understanding can only be derived
from the animal’s point of view.

To make the use of anthropomorphism and anec-
dote more acceptable to those who feel uncomfort-
able describing animals with such words as happy,
sad, depressed, or jealous, or those who do not think
that mere stories about animals truly provide much
useful information, Burghardt (1991) suggested the
notion of “critical anthropomorphism,” in which
various sources of information are used to generate
ideas that may be useful in future research. These
sources include natural history, individuals’ percep-
tions, intuitions, feelings, careful descriptions of
behavior, identifying with the animal, optimization
models, and previous studies. Timberlake (1999)
suggested a new term, “theomorphism,” to lead us
away from the potential pitfalls of anthropomor-
phism. Theomorphism is animal-centered and “is
based on convergent information from behavior,
physiology, and the results of experimental manipu-
lations” (Timberlake 1999). Theomorphism is
essentially “critical anthropomorphism” and does
not help us overcome the ultimate necessity for
using human terms to explain animal behavior and
emotions.

THE EXISTENCE OF ANIMAL
EMOTIONS: OPPOSING VIEWS

Generally, scientists and nonscientists alike seem to
agree that emotions are real and are extremely
important, at least to humans and some other ani-
mals. People also generally agree on the attribution
of different mental states to animals. Wemelsfelder
and Lawrence (2001) discovered that when humans
were asked to judge the behavior of pigs using sub-
jective words, they used similar judgments.
Although not much consensus exists on the
nature of animal emotions, there is no shortage of
views on the subject. Some people, following René
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Descartes and B. F. Skinner, believe that animals are
merely unconscious, unfeeling robots that become
conditioned to respond automatically to stimuli to
which they are exposed. The view of animals as
machines—lacking mental experiences—can suc-
cessfully explain so much of animal behavior that it
is easy to understand why many people have
adopted it.

Not everyone accepts that animals are merely
automatons, unfeeling creatures of habit, however
(Panksepp 1998). Why are there competing views
on the existence of animal emotions? This may be
attributed in part to the belief held by many that
humans are unique and special animals. According
to this view, humans were created in the image of
God and are the only rational beings, able to engage
in self-reflection. This view excludes animals from
the realm of “minded” beings, and Rollin (1990)
notes that, at the end of the 1800s, animals “lost
their minds.” In other words, in attempting to emu-
late the up-and-coming “hard sciences” such as
physics and chemistry, researchers studying animal
behavior came to the conclusion that too little in
studies of animal emotions and minds was directly
observable, measurable, and verifiable, so it was
best to omit them from consideration. Instead, stud-
ies were to concentrate solely on observable behav-
ior because overt actions could be seen, measured
objectively, and verified (see also Dror 1999).

The most resolute adherents of the view that con-
sideration of animal (and in some cases human)
emotions or mental states is unscientific are the
behaviorists. Their historical leaders were John B.
Watson and, later, Skinner. For behaviorists, follow-
ing the logical positivists, only observable behavior
constitutes legitimate scientific data. Mental
processes and contents were considered irrelevant
for the understanding of behavior, so they were to
be ignored. In contrast to behaviorists, other
researchers have faced up to the challenge of learn-
ing more about animal emotions and animal minds
and believe that it is possible to study animal emo-
tions and minds (including consciousness) objec-
tively (Allen & Bekoff 1997; Bekoff & Allen 1997;
Panksepp 1998; Bekoff 2000a, 2000b, 2002a;
Hauser 2000).

In the specific case of emotions, there seem to be
no avenues of inquiry or scientific data strong
enough to convince some skeptics that other ani-
mals possess more than some basic primary emo-
tions. Even if future research were to demonstrate
that similar (or analogous) areas of a chimpanzee’s
or dog’s brain showed the same activity as a human

brain when a person reports that the chimpanzee or
dog is happy or sad, some skeptics will continue to
hold tightly to the view that we simply cannot know
what individuals are truly feeling so these studies
are useless. They claim that just because an animal
acts “as if” it is happy or sad, we cannot say more
than that, and such “as if”” statements provide insuf-
ficient evidence. The renowned evolutionary biolo-
gist George Williams (1992) claimed, “I am
inclined merely to delete [the mental realm] from
biological explanation, because it is an entirely pri-
vate phenomenon, and biology must deal with the
publicly demonstrable.” (See also Williams [1997]
for a stronger dismissal of the possibility of learning
about mental phenomena from biological research,
and Allen & Bekoff, 1997 for a criticism of
Williams’ logic.)

It is important to stress that emotions clearly drive
humans to action, so why can it not be so that at
least some other animals are also driven by their
emotions? Many people, especially researchers
studying animal emotions, are of the opinion that
humans cannot be the only animals that experience
emotions (Bekoff 2000a, 2000b). Indeed, it is
unlikely that secondary emotions evolved only in
humans with no precursors in other animals. Poole
(1998), who has studied elephants for many years,
notes, “While I feel confident that elephants feel
some emotions that we do not, and vice versa, I also
believe that we experience many emotions in com-
mon.”

It is very difficult to substantiate the categorical
assertion that no other animals enjoy themselves
when playing, are happy when reuniting, or become
sad over the loss of a close friend. Consider wolves
when they reunite, their tails wagging loosely to-
and-fro and individuals whining and jumping about.
Consider also elephants reuniting in a greeting cel-
ebration, flapping their ears and spinning about and
emitting a vocalization known as a “greeting rum-
ble” Likewise, consider what animals are feeling
when they remove themselves from their social
group, sulk at the death of a friend, stop eating, and
die.

SELECTIVE ATTRIBUTION

Burghardt (1997b) and others feel comfortable
expanding science carefully to gain a better under-
standing of other animals. However, Burghardt and
other scientists who openly support the usefulness
of anthropomorphism are not alone (see Crist 1999).
Some scientists, as Rollin (1989) points out, feel
very comfortable attributing human emotions to, for
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example, the companion animals with whom they
share their homes. These researchers tell stories of
how happy the family dog is when they arrive at
home, how sad he looks when they leave him at
home or take away a chew bone, how he misses his
canine friends, or how smart he is for figuring out
how to get around an obstacle. Yet, when the same
scientists enter their laboratories, dogs (and other
animals) become objects, and talking about their
emotional lives or intelligence is taboo.

THINKING AHEAD

Clearly, much disagreement exists about the emo-
tional lives of other animals. I argue that we already
have ample evidence (and that data are continually
accumulating) to support the contention that at least
some animals have deep, rich, and complex emo-
tional lives. I also believe that those who claim that
few if any animals have such emotional lives—that
animals cannot feel such emotions as joy, love, or
grief—should share the burden of proof with those
who argue otherwise. Why can’t we posit that some
animals do experience emotions and then have to
“prove” that they don’t, rather than vice versa?

Categorically denying emotions to animals
because we cannot study them directly does not
constitute a strong or reasonable argument against
their existence. The same concerns could be
mounted against evolutionary explanations of a
wide variety of behavior patterns, stories that rely
on facts that are impossible to verify precisely.
Even if joy and grief in dogs are not the same as
joy and grief in chimpanzees, elephants, or
humans, this does not mean that there are no such
things as dog-joy, dog-grief, chimpanzee-joy, or
elephant-grief. Even wild animals and their
domesticated relatives may differ in the nature of
their emotional lives.

The following questions can be used to set the
stage for thinking about the evolution and expres-
sion of animal emotions; Our moods move us, SO
why not other animals? Emotions help us manage
and regulate our relationships with others, so why
not for other animals? Emotions are important for
humans to adapt to specific circumstances, so why
not for other animals? Emotions are an integral part
of human life, so why not for other animals?

By remaining open to the idea that many animals
have rich emotional lives, even if we are wrong in
some cases, little is truly lost. By closing the door
on the possibility that many animals have emotional
experiences, even if they are very different from our
own or from those of animals with whom we are

most familiar, we will forfeit great opportunities to
fully understand nonhuman minds.

HOW TO STUDY ANIMAL
EMOTIONS

A broad and intensive approach to the study of ani-
mal emotions will require that researchers in various
fields—ethology, neurobiology, endocrinology, psy-
chology, and philosophy—coordinate their efforts.
No one discipline will be able to answer all of the
important questions that remain to be answered.
Laboratory-bound scientists, field researchers, and
philosophers must share data and ideas. Indeed, a
few biologists have entered into serious dialogue
with philosophers, and some philosophers have
engaged in field work (Allen & Bekoff 1997). As a
result of these collaborations, each has experienced
the others’ views and the bases for the sorts of argu-
ments that are offered concerning animal emotions
and cognitive abilities. Interdisciplinary research is
the rule rather than the exception in numerous sci-
entific disciplines, and there is every reason to
believe that these sorts of efforts will also help us
learn considerably more about the emotional lives
of animals.

The rigorous study of animal emotions is in its
infancy, and research will benefit greatly from plu-
ralistic perspectives. A combination of evolutionary,
comparative, and developmental approaches set
forth by Tinbergen and Burghardt, combined with
comparative studies of the neurobiological and
endocrinological bases of emotions in various ani-
mals, including humans, carries much promise for
future work concerned with relationships between
cognition and individuals’ experiences of various
emotions.

Future research must focus on a broad array of
taxa, and give attention to not only those animals
with whom we are familiar (for example, compan-
ion animals) or those with whom we are closely
related (non-human primates)—animals to whom
many of us freely attribute secondary emotions and
a wide variety of moods. Much information can be
collected on companion animals due to the familiar-
ity and the close relationship we share with them
(Sheldrake 1995, 1999). Species’ differences in the
expression of emotions and perhaps what they feel
like also need to be taken into account.

An example of a study that may serve as a model
for future empirical research concerns how the eye
white of cows’ eyes might be an indicator of their
emotional states (Sandem et al. 2002). These
researchers discovered that the percentage of eye
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white was positively correlated with the number of
aggressive butts in cows that had been food
deprived. They argue that eye white might be a mea-
surable indicator of frustration or contendedness in
COWS.

Some recent research using functional magnetic
resonance imaging (fMRI) on humans by Princeton
University’s James Rilling and his colleagues
(Rilling et al. 2002) might be useful in the study of
animal emotions. Rilling, et al. discovered that the
brain’s pleasure centers are strongly activated when
people cooperate with one another and that humans
might be neurologically wired to be nice to one
another. The importance of this research is that it
demonstrates a strong neural basis for human coop-
eration and that it feels good to cooperate, and that
being nice is rewarding in social interactions and
might be a stimulus for fostering cooperation and
fairness. (For an application of this line of reasoning
to the evolution of social morality in animals in
which emotional experiences play a central role, see
Bekoff 2002b, 2004.) This sort of noninvasive
research is precisely what is needed on other ani-
mals. We really do not know much about the neural
bases of feeling joy or grief in animals, even in our
primate relatives. Rilling, et al. (2000) have used
fMRI to study mother-infant interactions and other
types of social behavior in primates.

ETHOLOGICAL STUDY

Many researchers believe that experimental studies
in such areas as neurobiology constitutes more reli-
able work and generates more useful (“hard”) data
than, say, ethological studies in which animals are
“merely” observed. However, research that reduces
and minimizes animal behavior and animal emo-
tions to neural firings, muscle movements, and hor-
monal changes will not, by itself, lead us to a full
understanding of animal emotions. Concluding that
we will know most, if not all, that we can ever learn
about animal emotions when we have figured out
the neural circuitry or hormonal bases of specific
emotions will produce incomplete and perhaps mis-
leading views concerning the true nature of animal
and human emotions, It is important to extend our
research beyond the underlying physiological
mechanisms that mask the complexity of the emo-
tional lives of many animals and learn more about
how emotions serve them as they go about their
daily activities. A combination of “hard” and “soft”
interdisciplinary research is necessary to make
progress on the study of animal emotions.

It is essential that researchers have direct experi-
ence with the animals being studied. There are no
substitutes for ethological studies. Field research on
behavior is of paramount importance for learning
more about animal emotions, for emotions have
evolved in specific contexts. Naturalizing the study of
animal emotions will provide for more reliable data
because emotions have evolved just as have other
behavioral phenotypes (Panksepp 1998). Although
neurobiological data (including brain imaging) are
very useful for understanding the underlying mecha-
nisms of the behavior patterns from which inferences
about emotions are made, behavior is primary,
whereas neural systems subserve behavior (Allen &
Bekoff 1997). In the absence of detailed information
on behavior, especially the behavior of wild animals
living in the environments in which they have
evolved or in which they now reside, any theory of
animal emotions will be incomplete. Without detailed
information on behavior and a deep appreciation of
the complexities and nuances of the myriad ways in
which animals express what they feel, we will never
come to terms with the challenge of understanding
animal emotions.

The Nobel laureate Niko Tinbergen (1951, 1963)
identified four areas with which ethological investi-
gations should be concerned, namely, evolution,
adaptation (function), causation, and development.
His framework is also useful for studying cognition
(Jamieson & Bekoff 1993, Allen & Bekoff 1997)
and emotions in animals.

Cognitive ethologists want to know how brains
and mental abilities evolved—how they contributed
to survival—and what selective forces resuited in
the wide variety of brains and mental abilities that
are observed in various animal species. In essence,
cognitive ethologists want to know what it is like to
be another animal, an approach that seeks the goal
of realizing the animal’s point of view. In an attempt
to expand Tinbergen’s framework to include the
study of animal emotions and animal cognition,
Burghardt (1997b) suggested adding a fifth area that
he called private experience. This aim is a deliber-
ate attempt to understand the perceptual worlds and
mental states of other animals, research that
Tinbergen thought was fruitless because we could
never know about the subjective or private experi-
ences of animals.

PROBLEM AREAS IN RESEARCH

One problem that plagues studies of animal emo-
tions and cognition is that others’ minds are private
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entities (for detailed discussion of what the privacy
of other minds entails, see Allen & Bekoff 1997).
Thus, we do not have direct access to the minds of
other individuals, including other humans.

Although it is true that it is very difficult, perhaps
impossible, to know al! there is to know about the
personal or subjective states of other individuals,
this does not mean that systematic studies of behav-
jior and neurobiology cannot help us learn more
about others’ minds. These include comparative and
evolutionary analyses (Allen & Bekoff 1997,
Bekoff & Allen 1997).

As mentioned, it is important that we try to learn
how animals live in their own worlds, to under-
stand their perspectives (Allen & Bekoff 1997,
Hughes 1999). Animals evolved in specific and
unique situations, and it undermines progress if we
try to understand them from only our own per-
spective. To be sure, gaining this kind of knowl-
edge is difficult, but it is not impossible. Perhaps
the reason so little headway has been made in the
study of animal emotions is a fear of being “non-
scientific.” In response to my invitation to con-
tribute an essay to a book that I edited dealing with
animal emotions (Bekoff 2000a), one colleague
wrote: “I'm not sure what I can produce, but it cer-
tainly won’t be scientific. And I’'m just not sure
what I can say. I've not studied animals in natural
circumstances and, though interested in emotions,
I’ve ‘noticed’ few. Let me think about this.” Many
other scientists, however, were very eager to con-
tribute. They believed we can be scientific and at
the same time use other types of data to learn about
animal emotions. It is permissible for scientists to
write about matters of the heart (although at least
one prominent biologist has had trouble publishing
such material {Heinrich 1999]).

All research involves leaps of faith from available
data to the conclusions we draw when trying to
understand the complexities of animal emotions,
and each has its benefits and shortcomings. Often,
studies of the behavior of captive animals and neu-
robiological research are so controlled as to produce
spurious results concerning social behavior and
emotions because animals are being studied in arti-
ficial and impoverished social and physical environ-
ments. The study itself might put individuals in
thoroughly unnatural situations. Indeed, some
researchers have discovered that many laboratory
animals are so stressed from living in captivity that
data on emotions and other aspects of behavioral
physiology are tainted from the start (Poole 1996).

Field work also can be problematic. It can be too
uncontrolled to allow for reliable conclusions to be
drawn. It is difficult to follow known individuals,
and much of what they do cannot be seen. However,
it is possible to fit free-ranging animals with devices
that can transmit information on individual identity,
heart rate, body temperature, and eye movements as
the animals go about their daily activities. This
information is helping researchers learn more about
the close relationship between animals’ emotional
lives and the behavioral and physiological factors
that are correlated with the emotions.

Clearly, an understanding of behavior and neuro-
biology is necessary if we are ever to understand
how emotions and cognition are linked. It is essen-
tial that we learn as much as we can about individ-
uals’ private experiences, feelings, and mental
states. How animals’ emotions are experienced is a
fertile and important challenge for future research.
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The Experience of Pleasure
in Animals
Michel Cabanac

There is indeed in them (the animals) pleasure
and pain. . . . the animal possesses senses not for
being but for well-being . . . taste that is agree-
able and distressing, in order for the animal to
perceive these qualities in food, desire them and
moves itself. (Aristotle 284-322 Ante)

In no case may we interpret an action as the out-
come of the exercise of a higher psychological
faculty, if it can be interpreted as the outcome of
the exercise of one which stands lower in the
psychological scale. (Morgan 1894)

Although animal experiments provide a colossal
amount of information showing that associating
neutral stimuli with reinforcing alimentary stimuli
renders rewarding the previously neutral stimuli
and, reciprocally, renders these neutral stimuli aver-
sive if associated with negative reinforcements
(Miller 1944,Young 1959, Berridge 2000), it is not
prudent to extrapolate from animal behavior to cog-
nition as humans know it and to conclude that ani-
mals experience pleasure. However, when
experimentation is undertaken specifically to study
a given aspect of animal consciousness, such as sen-
sory pleasure, it is possible to explore cognition in
animals. Do animals experience pleasure? If that is
the case, where on the phylogenetic scale did this
mental dimension emerge? I shall try to answer both
questions.

THE THRESHOLD OF
CONSCIOUSNESS

After Descartes, who considered animal behavior
purely reflexive, innumerable authors have
attempted to answer experimentally, as well as the-
oretically, the question of animal consciousness.
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Griffin (1992) and Dawkins (1993) accept animal
consciousness on the basis of ethological observa-
tion. Yet if one may consider the existence of a men-
tal space in mammals as obvious, the question of the
evolutionary threshold of consciousness remains
open. With consciousness, motivated behavior took
place that allowed flexible behavioral responses to
environmental and internal constraints.

What is the evidence for the presence of con-
sciousness in various phyla and classes? Let us
examine the evidence as we move downward on the
phylogenetic scale, accepting that humans occupy
the highest position and possess the most advanced
mental capacities.

The mental performance of anthropoids is
impressive. Chimpanzees recognize the family rela-
tions between non-familiar individuals on pho-
tographs of conspecifics, therefore utilizing purely
cognitive information without any other signal such
as odor or vocalization (Parr & de Waal 1999). The
same method shows that chimpanzees are able to
recognize what Parr (2000) considered signs of
emotions—e.g., joy, surprise, sadness, fear, and
disgust—on conspecifics which they see for the first
time. Humans are also able to guess what the chim-
panzees see or do not see (Hare et al. 2000). Nobody
can deny them a level of cognition close to that of
humans, at least qualitatively. Non-anthropoid mon-
keys also give objective signs of consciousness,
which allow their use for studies on human psy-
chopathology and its therapy, as in anxiety disorders
(Barros & Tomaz 2002).

Other mammals also show flexible and adaptable
behavior. Such a flexibility evokes a mental capac-
ity, as the above exergue from Aristotle reminds us.
Yet mammals are not alone in possessing flexible
behavior; for example, turtles, probably the modern
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reptiles closest to the reptilian ancestors of modern
mammals, display ludic behaviors. In an enriched
environment they spend more than 30 percent of
their time playing with useless objects (Burghardt
1998). Iguanas are often kept as pets because they
display similar behaviors, and on that basis their
owners are usually convinced that the iguanas pos-
sess a mental capacity (Krughoff 2000). Using
Morgan’s canon, cited at the beginning of this chap-
ter, we may move beyond anecdotal evidence to use
objective signs of consciousness in animals to be
able to discern the threshold of consciousness in
zoology. The response to stress provides such a tool.

EMOTIONAL FEVER

The British physiologist E.T. Renbourn showed that
the rectal temperature of young human competitors
before a boxing match was 1°F higher than normal.
Renbourn considered this temperature rise emo-
tional in origin because it was also present in some
veteran boxing spectators (Renbourn 1960). Similar
observations were made on students in the hours
before their academic examinations. Rectal temper-
atures were elevated up to 1.5°C above normal in 1
percent of these students, and slightly above normal
(37.5-37.7°C) for the majority of them. Core tem-
perature returned to normal in the hours after the
examinations. The core temperature rise was a fever
because no warm discomfort was present in the sub-
jects, as is the case in hyperthermia (Gotsev &
Ivanov 1962).

A similar observation was made in rats. Mere
handling of a rat by an unfamiliar human is suffi-
cient for the animal to shiver and raise its core tem-
perature by more than 1°C. The elevation is
emotional because the response disappears on
repeated days if the experimenter becomes familiar
to the rat, but returns if the experimenter is changed
(Briese & deQuijada 1970). The response is a true
fever, i.e., a transient rise of the core temperature
set-point, as can be seen from the coordinated phys-
tological responses: shivering and vasoconstriction
during the initial period until core temperature rises,
then muscular relaxation and vaso-dilatation once
core temperature reaches the set-point plateau. At
that point if the cause of stress is still present, core
temperature and skin temperature oscillate symmet-
rically (mirror like), a pathognomonic sign of a reg-
ulatory process (Figure 3.1).

A similar experiment with chickens (Gallus
domesticus) yielded similar results (Figure 3.1). As
emotional fever is present in mammals and birds
that share common reptilian ancestors, one may

expect to find it also in modern reptiles because they
share common ancestors with modern mammals
and birds. This was the case; lizards (Figure 3.1)
and turtles, Clemys insculpta (Cabanac & Bernieri
2000), responded to handling with a fever. Because
reptiles do not possess autonomic temperature regu-
lation, the rise in cloacal temperature was produced
behaviorally by the reptiles seecking external
infrared heat.

However, the same type of stress produced no
fever in amphibians or fish. These animals ther-
moregulate behaviorally if their environments are
equipped with a gradient of temperature. They reg-
ulate their core temperature at a higher feverish set-
point by moving toward a warmer environment after
various pyrogenic injections (prostaglandin, vac-
cine, etc.), but they never do so after mere handling
or control injection (Figure 3.2).

Emotional fever does not seem to exist in animals
below reptiles on the phylogenetic scale, although
fever is a well-developed defense response to bacte-
rial invasion. It may be hypothesized, therefore, that
emotion—and consciousness—started in the animal
kingdom with reptiles. Such a hypothesis would be
reinforced with the results of the recording of
another sign of emotion: tachycardia.

EMOTIONAL TACHYCARDIA

Aside from descriptions of emotional tachycardia in
innumerable literary works, this response was sci-
entifically studied by Cannon, who showed it to be
one of the most reliable signs of emotion in animals
and humans (Cannon 1929). Tachycardia takes
place not only when an animal is manipulated by an
experimenter, but also when it faces a dominant
conspecific (Sgoifo et al. 1994). Heart rate may be
recorded and counted telemetrically without pertur-
bation with the aid of a radio transmitter implanted
intra-abdominally or simply glued on the animal’s
back. Handling of a rat or mere touching of a bird so
equipped immediately triggers tachycardia (Figure
3.3). Heart rates in lizards and tortoises are also
accelerated when the animals are handled. It may be
concluded that this is a truly emotional response
when the animals are at rest and no muscular activ-
ity could have elicited the rise in heart rate.
Handling did not, however, influence the heart
rates of two different anouran species—Rana cates-
beiana and R. pipiens—(Cabanac & Cabanac
2000). Thus, amphibians did not display the signs of
emotion common to reptiles, birds, and mammals. It
may therefore be hypothesized that emotion does
not exist in amphibians and other animals lower on
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Figure 3.1, Time course of body temperature of several animals.

Mammal: brain and tail-skin temperature of a rat receiving no other treatment than repeated gentle handling. Due
to intense peripheral vasoconstriction and shivering, core temperature rose from about 36.8°C to a plateau of
approximately 38.5°C. The vertical dashed line shows that vasodilatation occurred only once the core temperature
had risen to at least 38.2°C. Then, peripheral vasomotor responses were produced so as to mirror the core temper-
ature, thus showing that the plateau of high level of core temperature was being regulated. This fever had no other
cause than emotion (from Briese & Cabanac 1991}.

Bird: mean results obtained on three cocks handled every third minute. It can be seen that response was similar to
that of the rat: first peripheral vasoconstriction, then vasodilation once core temperature had risen in order to main-
tain a stable plateau of emotional fever (from Cabanac & Aizawa 2000).

Reptile: mean results of six sessions with the same lizard Callopistes maculatus that was manipulated every 15
minutes for 4 hours to record cloacal temperature. The lizard raised its body temperature behaviorally by moving
beneath an infrared heating lamp. Such a behavior indicates the resetting of the temperature set-point at an emo-
tional feverish level. The control core temperatures were obtained once daily. Each dot is the mean (+ sem) of six
measurements on different days (from Cabanac & Gosselin 1993).
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Figure 3.2. Above: Time course of the colonic temperature of one frog before and after injections at time zero of
2.5 ng Prostaglandin E4, a potent pyrogen (left) and at time 180 min of the same volume of 0.9% sterile saline into
the diencephalon. The frog was swimming in a 2-m long water temperature gradient in which it selected its pre-
ferred temperature. The animal was taken out of the tank and immobilized manually for the injections. It can be
seen that the prostaglandin aroused a transient fever, as seen in the frog swimming toward warmer water. The con-
trol session, however, aroused no emotional fever, although the animal had been manipulated, immobilized, and
injected before being put back in the water tank (from Myhre et al. 1977).

Below: Duration of stay in the warm half of a two-chamber aguarium by six red fish, Carassius auratus, each taken
three times: once after saline injection, once after pyrogen injection, and once without treatment. it can be seen
that pyrogens were followed by a behavioral fever but that mere handling produced no fever (IL-2 = Interleukin-2;
LPS = lipoprotein saccharide) (from Cabanac & Laberge 1998).
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Figure 3.3. Mean heart rate (+sem) of three birds (Gallus domesticus), one rat, two lizards (/guana iguana), and
four frogs (Rana catesbeiana) before and after a one-minute gentle handling of the animals by the experimenter at
time zero (mammal data, on left side; bird data, light gray on right). Heart rate was counted electronically from a
telemetric EKG signal produced by an emitter implanted surgically in the animals’ bodies. Each animal was tested
over five sessions. Asterisks indicate a frequency significantly different from the data obtained before handling
(ANOVA and post hoc tests, p<0.05). It can be seen that mammals, birds, and reptiles, but not amphibians,
responded with tachycardia, a sign of emotion, to the gentle handling (from Cabanac & Cabanac 2000, Cabanac &

Bernieri 2000).

the phylogenetic scale. It is possible that during the
transition from amphibians to amniotic vertebrates,
a qualitative step took place, perhaps due to a com-
plexification of the central nervous system: the
emergence of consciousness. According to Michael
Lyons (1999}, such a change might have been linked

to the passage to aerial life and a more complex
environment, especially temperature changes and a
greater demand on thermoregulatory processes.
Such a hypothesis would explain the fact that rep-
tiles are able to rapidly modify their behavior
according to operant conditioning (Holtzman et al.
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1999), to display ludic behavior (Burghardt 1998),
and most likely to experience sensory pleasure.

ACQUIRED TASTE AVERSION:
THE GARCIA EFFECT

Studying the effects of nuclear radiation, Garcia dis-
covered a new mechanism of learning: Irradiated
rats rejected some foods that seemed to have
acquired aversive properties (Garcia et al. 1974).
Systematic study of this new learning mechanism
showed that the acquired aversion was due to diges-
tive malaise (nausea, diarrhea) taking place in the
hours following the ingestion of a new flavor. Taste
aversion learning has been described in a variety of
mammals, including rats (Garcia et al. 1955,
Rusiniak et al. 1976), coyotes, horses, bats, ferrets,
and guinea pigs (Kalat 1975, Gustavson et al. 1976,
Terk & Green 1980, Houpt et al. 1990).
Experiments on quails and hawks have also shown
taste aversion learning in birds (Wilcoxon et al.
1971, Brett et al. 1976). In humans, taste aversion
learning consists in a modification of the hedonic
value of a flavor associated with a visceral illness. A
flavor initially perceived as pleasant becomes
unpleasant once aversion has been acquired (Garb
& Stunkard 1974, Bernstein & Webster 1980,
Berridge 2001). Such a shift in the hedonic value of
a stimulus is called alliesthesia and, in humans,
takes place in consciousness (Cabanac 1971, 1996).
I shall come back to this point later. For the
moment, let us see the results of attempts to explore
the phylogenetic frontier of consciousness with the
attempt to produce taste aversion in reptiles and
amphibians.

Burghardt et al (1973) have shown that garter
snakes displayed taste aversion after being injected
with lithium chloride—i.e., after digestive disease
(Terrick et al. 1995). Figure 3.4 shows the results of
an experiment conducted to produce taste aversion
in various reptiles and amphibians (Paradis &
Cabanac 2002). It can be seen that i.p. lithium chlo-
ride was followed with taste aversion for the new
baits offered to lizards and skinks (which confirms
the known results in snakes) but produced no taste
aversion in toads and newts. It is likely, therefore,
that taste aversion learning is present in reptiles but
not in amphibians.

In light of the results obtained with emotional
fever, emotional tachycardia, and taste aversion,
eachof which were present in reptiles and absent in
amphibians, it is tempting to conclude that con-
sciousness is present in the reptiles but not in the
amphibians, and thus, reptiles but not amphibians

would experience sensory pleasure. Such a conclu-
sion implies, of course, that higher vertebrates, such
as reptiles, birds, and mammals, possess conscious-
ness and pleasure. Is it possible to obtain direct evi-
dence of sensory pleasure?

Many authors, following Aristotle, take for
granted that animals experience pleasure. Such a
hypothesis is most often implicitly included in the
mentalistic vocabulary used to describe animal
behavior. Words such as “motivation,” “pain,”
“hedonic,” “hunger,” and “satiety” can be found in
many papers without the authors being aware of —
or intending—their implications of consciousness.
However, Morgan, in the exergue at the beginning
of the chapter, reminds us to be prudent in arriving
at such conclusions. Yet, direct evidence can be
obtained.

HOW TO STUDY SENSORY
PLEASURE IN ANIMALS

When an experimenter studies mental states in non-
human animals, the lack of verbal communication
necessitates that the experimenter’s conclusions rely
solely on behavioral responses. When an experi-
menter studies mental states in humans and trusts
verbal responses more than behavior, it is often for-
gotten that they also are behavior and that they pro-
vide only indirect access to other humans’ mental
space. Animal behavior is measurable but 1) lacks
the precision allowed by verbal response and 2) is
not necessarily specific. Let us examine these
points.

NON-SPECIFIC RESPONSE

Food intake provides obvious examples of nonspe-
cific sign of pleasure. Food intake does not neces-
sarily reflect the palatability of a given food. Intake
may rise because a food is not satiating. Conversely,
a decrease or absence of ingestive behavior may
result from apraxia rather than aversion, or a small
ingestion may be the resuit of a strong satiating
power of the food.

NON-MOTIVATION

The choice of a given food does not necessarily
reflect the experience of pleasure by the animal. The
selected stimulus may be the less aversive; if we
take the example of intra-cranial self stimulation
(ICSS) discovered by Olds and Milner (Olds 1955),
this becomes apparent. Repeated self-stimulation
was understood initially as due to the excitation of a
“pleasure center.” However, let us imagine that the
electrode tip were in a reverberating structure: The
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Figure 3.4. Influence of i.p. injection of LiCl (0.15 M, 190 mg/kg) on food intake, in % control food intake before
treatment. The baits offered before lithium had never been given to the animals before.

Above: Pooled results from reptiles of four species: lizards (Basiliscus basiliscus and B. vittatus) and skinks
(Eucemes schneideri and Mabuya muitifasciata) offered caterpillars. Left: Intake of novel food before and after i.p.
injection of LiCl (0.15 M, 190 mg/kg) and of previous normal food after LiCl (P < 0.01). LiCl reduced the intake of
the novel food with which it was paired, but not the ingested amount of normal food. This response indicates the
specificity of the influence of LiCl and, thus, the presence of taste aversion learning. Right: control experiment;
injection of isotonic saline had no significant effect.

Below: Pooled results from amphibians. Left: Intake of novel food (lombricus worms) before and after i.p. injection
of LiCl (0.15 M, 190 mg/kg). LiC| had no significant effect (P > 0.10). This response suggests an absence of taste
aversion learning. Right. control experiment; injection of isotonic saline had no significant effect. (from Paradis &
Cabanac 2004).
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stimulation would be equivalent to the instruction
“do it again.” Such structures do exist in the central
nervous system to facilitate repetitive behaviors
without having to concentrate our attention on the
command, such as the processes governing walking.
If an animal would self-stimulate such a center, it
would repeatedly restimulate the same structure, a
behavior that could be mistaken for pleasure. We
shall see below that Shizgal (1997) solved that prob-
lem. I present, nevertheless, this objection to under-
line the necessary prudence before accepting animal
cognition when interpreting animal behavioral
responses. At least three methods allow a reasonable
degree of certainty regarding animal pleasure. None
of the three is 100 percent proof, but the conver-
gence of the three is convincing.

1) The obstruction method. This technique does
not allow direct insight into animal cognition but
allows us to compare attracting foods against one
another or against an aversive reference. Initially,
the method consisted of offering a food to a rat
which had to cross an electric floor to reach the food
(Warden 1931). This method permits the ranking of
the animals’ priorities (food or drink, reaching an
offspring by the mother, reproductive partner, etc.)
between the given motivation studied and the elec-
trical floor that serves as a standard reference.
Nothing forces the animal to cross the electrified
floor. What is estimated is its own decision between
competing motivating forces.

This method allows us to estimate sensory plea-
sure when an additional choice is offered to the ani-
mal in a situation in which the motivation can be
satisfied without crossing the aversive barrier. In
this case what is offered on the other side of the
obstacle is an additional, but non-vital, reward. This
is the case, for example, when a rat has regular chow
and water in a heated home nest and more highly
palatable foods are then offered at some distance in
a lethally cold environment (Cabanac & Johnson
1983). Because the rat has access to all necessary
items for survival in its nest, if it leaves the nest to
venture into the —15°C environment, it may be
assumed that the rat left for the pleasure of enjoying
the more-palatable food.

Shizgal uses the same principle when he offers
rats the choice between intracranial electrical self-
stimulation and gustatory palatable stimuli. He
gives rats access to two levers; one lever provides
the sweet reward, the other, the electrical intracere-
bral stimulus. According to the intensity of one
stimulus or the other, the rat orients its preference to

the given lever (Shizgal 1997). Such a choice is nec-
essarily made utilizing the hedonic experience.

2) Rat’s facial reflexes and postures. Grill and
Norgren (1978) have made a discovery that may
seem minor on first examination but is quite impor-
tant because of the window it opened on the rat’s
gustatory pleasure. They noticed that the rat
responds to taste stimuli with a whole pattern of
facial reflexes and postural responses characteristic
of the tasted substance. Sweet stimuli elicit tongue
and lip movements, lickings, paws-to-mouth
motions, and head nodding. Bitter stimuli are fol-
lowed with a triangle-shaped mouth, dribbling,
chin-to-floor movement, and treading of forelimbs
(Grill & Norgren 1978). These responses are pure
reflexes, as they take place also in decerebrate rats;
however, they most likely reflect hedonic experi-
ence in these animals, for when similar reflexes take
place in human subjects, the reflexes are accompa-
nied by self-reports of pleasure (Steiner 1977). In
the human responses, nobody denies the presence of
consciousness and pleasure. In addition, these
responses in rats follow the same determinism as the
hedonic experience that can be experimentally stud-
ied in humans (Cabanac & Lafrance 1990). This
method permits, with a reasonable degree of cer-
tainty, the ability to study the hedonic qualities of
taste sensation in rats. Similar results have been
published on birds (Gentle & Harkin 1979) but the
data are not as extensive as in rats.

3) Verbal communication. Pepperberg communi-
cates verbally in English with African Gray parrots
(Psittacus erythacus). Her birds are able to under-
stand and use abstract concepts such as shape, color,
hollow, larger, smaller, or different (Pepperberg
1990). After receiving appropriate verbal instruc-
tions, the birds express these concepts either ver-
bally or with their behavior. Thinking that it should
be possible to have parrots express fundamental
concepts such as “good” and *“bad,” I acquired an
African Gray parrot, a female named Aristotle,
taught her the appropriate vocabulary, and
attempted to answer the question of avian sensory
pleasure. Carefully following Pepperberg’s method,
I trained Aristotle to speak to allow verbal commu-
nication. After the first step of gaining Aristotle’s
affection, the bird was then taught to speak by fol-
lowing Pepperberg’s triangular method in which
another person and I would speak together and
would look at Aristotle only when it used under-
standable French words. Thus, Aristotle learned to
say a few words for obtaining toys or getting my
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attention, e.g., “donne bouchon” (give cork) or
“donne gratte” (give tickle), to obtain the appropri-
ate reward. Lastly, the word bon (good) was added
to the short list of words used by Aristotle. I said
“bon” when Aristotle obtained the stimuli she had
requested, e.g., “gratte bon” (tickle good). Aristotle
started to use short expressions such as “yaourt
bon” (yogurt good). Finally, Aristotle transferred
the word bon to new stimuli such as raisin (grape),
an expression I had never used myself. Such a trans-
fer likely shows that this bird experienced sensory
pleasure (Cabanac 2001). A similar method with
anthropoid apes consists of using a computer to
exchange concepts and ideas with the animals.

Do these methods allow, beyond a reasonable
doubt, to accept that animals experience sensory
pleasure? Let us look at the results they provide
from various sensory modalities.

GUSTATORY PLEASURE IN RATS

It is commonly accepted that in animals, the seeking
and ingesting of food is motivated by pleasure; how-
ever, invertebrates behave similarly, and it would be
adventurous to accept that they experience pleasure.
How can we know, then, that rats differ from inver-
tebrates?

Richter demonstrated that adrenalectomized rats
would die within 11 days after surgery but survive
indefinitely if they have access to salted water
(Richter 1936). Knowing that Addisonian patients
also survive with a similar salt-water ingestion
because salt gives them pleasure, it is tempting to
accept that rats also experience ingested salt as plea-
surable, but when the same adrenalectomized and
salt-provided rats have their peripheral taste nerves
severed, they die (Richter 1939). Also, if salted
water is provided to these rats intragastrically rather
than orally, the rats are less interested (LeMagnen
1955), although the biological influence of sodium
chloride would remain. Finally, rats with a gastric
fistula that prevents any postingestive effects drink
endlessly (Bedard & Weingarten 1989). These
observations, similar to those obtained in humans
who report pleasure, lead to the conclusion that the
sensation of taste, with its hedonic dimension, is
present in rats.

Rats are also capable of quantitatively nuancing
their preference of sweet molecules: polycose >
maltose > saccharose > glucose (Sclafani & Clyne
1987). In addition, rats reverse their preference
from sweet to pure water when dehydrated (Cohen
& Tokieda 1972), a change that likely shows posi-
tive alliesthesia for water. Positive alliesthesia

takes place also with initially aversive stimuli if the
stimuli are yoked with sugar or a nutritive load
(Mehiel & Bolles 1988, Breslin et al. 1990). In
rats, as in humans (Cabanac & Fantino 1977), the
internal signal for post-ingestive alliesthesia in
gustatory sensation is the intraduodenal concentra-
tion of the ingested load (Kenney 1974, Cabanac &
Lafrance 1990, 1992). The pattern of stimuli and
responses is thus superimposed in rats and humans,
with the latter reporting hedonic qualities. Animal
experimentation allows further analysis of the
determinism of gustatory alliesthesia. The hor-
monal signal involved is probably cholecystokinin
(Waldbillig & O’Callaghan 1980, Ettinger et al.
1986, Mehiel & Bolles 1988). Afferent nervous
pathways and centers activated during the rat’s
gustatory—and presumably hedonic—experience
have been analyzed (Norgren & Grill 1982, Giza &
Scott 1983, Berridge & Fentress 1985, Berridge &
Cromwell 1990, Shizgal & Conover 1996, Shizgal
1997).

As briefly described above, the rat’s facial and ges-
tural responses bring precision—albeit indirect—to
our understanding of the rat’s gustatory pleasure
(Norgren & Grill 1982, Berridge 2000). Figure 3.5
gives an example of such a response. When a fasted
rat receives a sweet stimulus directly in its mouth, it
displays an appetitive response that becomes aversive
after concentrated glucose is injected into its stomach
or, more effectively, in its duodenum (Cabanac &
Lafrance 1992, Sederholm & Sodersten 2001). Such
an identical response to sweet stimuli with human
alliesthesia and rat facial responses is found also with
salt sensation; salted water arouses appetitive
responses in salt-deprived rats and aversive ones in
control rats fed normally. Such a change, therefore,
looks like a positive alliesthesia for salt (Berridge et
al. 1984). Rats’ orofacial and gestural responses to
tastes are not rigidly linked to the stimuli but, on the
contrary, are flexible and also depend on the animal’s
internal physiological state.

Grill’s method reveals other cases of positive alli-
esthesia after various tastes, provided these new
tastes are “rewarded” with a satiating gastric load
(Myers & Sclafani 2001).

The similarity of rats’ reflex responses and human
alliesthesia is not limited to the above variables but
also extends to the influence of body weight set-
point. When rats are underfed to lower their body
weights, their aversive responses to sweet stimuli
after a gastric load disappear until they are allowed
to recover their initial body weight (Cabanac &
Lafrance 1991). This is also true if a gastric fistula
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Figure 3.5. Gustatory alliesthesia in rat. Median of the responses in a group of six rats.
Every five minutes, a minute sample of sucrose is injected on the rat's tongue, and its gestual
and facial responses are recorded. Ordinates indicate the ratings given by a naive observer
who ignores whether the rat receives intragastric glucose or control water load. Positive =
ingestive and negative = aversive responses. After the first taste stimulus, 1 g glucose in 5 ml,
or 5 mi water {control session), is injected directly into the rat’s stomach {vertical dashed
line). After intragastric glucose, the sweet stimulus that aroused ingestive responses evolved
into indifferent, then aversive, response. Gustatory alliesthesia therefore exists in rats, and in
them, the same hedonic laws as in humans are likely to exist (from Cabanac & Lafrance

1990).

prevents ingestion to modify the animal’s internal
state (Bedard & Weingarten 1989). The influence of
body weight set-point on the rat’s facial reflex
response can be found also in two other cases: ovar-
1an cycle and pharmacology.

The female’s ovarian state modulates facial
responses to sweet stimuli (Clarke & Ossenkopp
1998); indeed, the hoarding method shows that the
female rat’s body weight set-point is lower under a
follicular than progestative state (Fantino & Brinnel
1986).

The drug d-fenfluramine, which was used for
some time to lower the body-weight set-point of
obese human patients, reduces the appetitive
response to sugar (Gray & Cooper 1996), yet this
drug was demonstrated to lower the rats’ body
weight set-point (Fantino et al. 1986).

The rat’s reflex facial and gestural responses and
the human hedonic responses to alimentary stimuli
are strikingly similar. Because the similarity was
found valid each time it was investigated (Sclafani
1991, Shulkin 1991, Berridge 2001), these
responses were proposed as a criterion of satiety—

i.e., of a mental state—to identify the neural struc-
tures responsible for that mental experience
(Sawchenko 1998). On that basis, it was proposed
that the nucleus accumbens is both the locus for the
hedonic gustatory sensation and for the motivation
to ingest {Pecifia & Berridge 2000). The conclusion
that rats experience sensory pleasure is reinforced
by the behavior of Shizgal’s rats. They are
equipped with intra-cerebral electrodes allowing
bar-pressing self-stimulation and are given access
at the same time to a second lever that provides
sweet water. These rats alternate their presses on
both levers, but if the intensity of one of the two
rewards is raised, the rats spend all of their time on
the ad hoc lever (Shizgal 1997). A similar experi-
ment in which rats could electrically autostimulate
their brains showed that body weight loss from
undernutrition lowered the threshold of self-stimu-
lation, as if rats replaced one pleasure with another
(Carr & Wolinsky 1993). All together, these results
lead to the logical conclusion that rats experience
gustatory pleasure. Do we find similar evidence in
other orders of sensation?
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THERMAL PLEASURE IN RATS

In humans, thermal sensation originates in the skin,
but the pleasures and displeasures of that sensation are
determined by internal signals from deep body tem-
perature within the thermal core. However, these
internal signals are also responsible for the ther-
moregulatory autonomic responses, especially shiver-
ing, the main defense reaction against hypothermia.
Because shivering always takes place during
hypothermia and because shivering gives a conscious
sensation, the question remains open as to the real
source of thermal cold discomfort. Is it a skin displea-
sure or a muscular sensation of shivering? Animal
experiments answer that question. A curarized animal
cannot shiver. If, while curarized, it requests heat, that
means that displeasure is aroused from its cold skin
and pleasure is produced by warming its skin. In
experimental studies, that is what actually occurred.
Because a curarized rat is paralyzed and cannot bar-
press for heat, the command of the infrared heating
lamp must be rendered avaiiable to it with Miller’s
technique (Miller 1969). This consists of recording
the rat’s electrocardiogram and rendering the infrared
heating lamp responsive to a heart rate monitor. Thus,
the rat can obtain heat by accelerating or slowing its
heart rate. Results showed that, indeed, rats requested
heat in the absence of shivering (Figure 3.6). Such a
result allows two main conclusions:

» shivering is not necessary to produce cold dis-
comfort; skin sensation is sufficient to motivate
the animal, and

* rats experience thermal pleasure and displeasure
elicited from their skin temperature.

KINESTHESIC PLEASURE

IN THE RAT

Panksepp and Burgdorf (2000) have shown that rats
vocalize in the ultrasonic range in response to vari-
ous stimuli. These investigators found that one of
the most efficacious stimuli that rats never hesitate
to accept, and even seek, from a human is stroking
that resembles tickling. With due caution and pru-
dence, the authors equate the rat’s vocalization to
laughter. Such responses thus probably indicate the
experience of pleasure in the rats.

CONFLICTS OF MOTIVATIONS
IN THE RAT

When humans are placed experimentally in conflict
situations, they solve their problems and optimize
their behavior simply by maximizing the algebraic
sum of their pleasures (sensory as well as other
pleasures) (Cabanac 1992). Does the same mecha-

nism take place when animals face a conflict of
motivations?

If rats are permitted to work for water at 12°C and
36°C, they choose the cool one and drink 12°C
water. However, if they have access to only one bot-
tle and various temperatures are alternated, they
drink more warm water, with the following decreas-
ing order of volumes ingested: 36.7°C > 26°C >
14°C. It may be concluded that warm water is less
rewarding, as more is needed to reach satiety
(Ramsauer et al. 1974); therefore, the mere mea-
surement of ingested volume is not the best indica-
tor of pleasure. The following experiment was
devised especially to answer the question of the rat’s
sensory pleasure.

Rats are located in a climatic chamber regulated
at ambient temperature —15°C. In this deadly envi-
ronment, the rat stays in a heated house provided
with water and food (regular chow). Although there
is no need tor the rat to venture into the cold, it does
so because during training sessions, it learned that
highly palatable foods were available at the end of a
16-m zigzag maze. The palatable foods are meat
paté, shortbread, and CocaCola®, offered either
separately or together in various sessions. In spite of
the extreme cold, the rats ventured to the end of the
maze. If they found regular rat chow there, they
quickly returned home and stayed there for the
remainder of the session. If they found one of the
more palatable foods there, however, they con-
sumed it before returning home, then returned to the
food repeatedly (Figure 3.7) (Cabanac & Johnson
1983). In a similar experiment in which the cost of
food was adjusted by altering the number of bar
presses, rats bar-pressed more to obtain a food when
it was more palatable (Ackroff & Sclafani 1999).

Such behaviors likely indicate that rats “decided”
to obtain the pleasure of ingesting the highly palat-
able foods. Indeed, there was no need for them to
venture out in the freezing cold or to work bar-
pressing; their behavior was neither stereotyped nor
unavoidable. It is only after discovering the nature
of the bait that the rats could compare the pleasure
of ingesting the palatable bait with the displeasure
of cold discomfort or muscular fatigue. Their situa-
tion was the same as that of humans who, placed in
a conflict of motivations, maximize their multidi-
mensional pleasure (Cabanac 1992).

This conclusion was also reached by Spruijt et al.
(2001), who studied anticipatory behaviors in rats.
Their rats displayed unequivocal signs of antici-
pated pleasure before any contact with a palatable
food or reproductive partner. The authors accepted
for animals the concept of pleasure as the common
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Figure 3.6. Above: the experimental setting. A curarized rat is unable to shiver and is kept alive with the respira-
tory pump. Its heart rate is recorded and integrated from its electrocardiogram (EKG). The integrated heart rate is
used to trigger the infrared (IR) lamp. Heart rate and rectal temperature are continuously recorded. The unanes-
thetized rat can open the infrared lamp for a short burst of heat by accelerating its heart. In control sessions, the
reward was obtained with a slowing of the heart rate.

Below. a sample of resuits. When infrared heat was yoked to accelerated heart rate, the rat maintained its heart
rate steady and independent from core temperature. Such results show that heat was rewarding in the absence of
shivering; it is therefore likely that rats experience skin temperature pleasure (from Cabanac & Serres 1976).
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currency for tradeoffs among various motivations to
optimize the resulting behavior.

REPTILES

Figures 3.3 and 3.4 demonstrate that reptile behav-
ior is flexible and that these animals are likely to
experience emotion. Is it possible to reach the con-
viction that they, too, experience sensory pleasure?
Such a conclusion is allowed on the basis of the
results of experimental conflicts of motivations sim-

ilar to those just described with rats, in which
palatability was pitted against cold discomfort.

The paradigm is the same. Reptiles were placed in
situations in which they had no need to venture into a
cold environment because everything they needed
was available under an infrared heating lamp: heat,
food and water ad libitum. As with the rats of Figure
3.7, a bait was offered in the cold corner of the rep-
tiles’ terrarium, away from the infrared lamp. The
cost is potentially dangerous, as reptiles have no
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Figure 3.7. Rats are placed in a 16-m long zigzag maze. At one end they have a warm shel-
ter with water and regular chow, ad /ib. At the other end they can reach a bait, but ambient
temperature is -15°C. Thus, they can trade cold discomfort for palatability. In CAFETERIA
condition, they find not only their preferred bait but also a variety of other foods. This figure
shows that they adjust the various parameters of their foraging trips according to the palata-
bility of the bait they find on arrival to the cold end of the maze. Lines (x___x) are placed
between nonsignificantly different columns. All columns on the left side of the figure are signif-
icantly higher than those on the right. This shows that palatability provided a reward that
matched the discomfort arising from the cold environment (from Cabanac & Johnson 1983).
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autonomic defense against hypothermia and must
rely only on their behavior to thermoregulate. Three
iguanas (Iguana iguana) lived in such a terrarium
equipped with an infrared lamp, water, and regular
pet chow available; the highly palatable food in the
cold corner of the terrarium was fresh lettuce. On
repeated sessions, the ambient temperature of the cli-
matic chamber was varied so as to produce a wide
range of ambient temperatures in the cold corner of
the terrarium where the lettuce stood, while the warm
corner was kept at a constant warmth.

Figure 3.8 (right) shows that several trips were
made to the lettuce when its environmental temper-
ature was lukewarm but that the number of trips to
the lettuce decreased with a decrease in ambient
temperature. Eventually, the iguanas remained in
the warm corner and ingested only regular chow.

Figure 3.8 (left)shows the results of another experi-
ment. The number of trips to the food by other
lizards (Tupinambis teguixin) when no food was
available in the warm corner kept rising when ambi-
ent temperature dropped. The reason for this was
that the feeding bouts had to be shorter when ambi-
ent temperature was low in order for the reptiles to
prevent hypothermia. Therefore, to acquire suffi-
cient food, the Tupinambis lizards had to increase
the number of short eating bouts. The difference in
behavior relative to ambient temperature was strik-
ing in both experiments. It is likely that it was out of
displeasure that the iguanas did not go to the lettuce
when ambient temperature was low, because the
behavior of Teguixin showed that they could have.
It is likely, therefore, that reptiles experience sensory
pleasure in the modalities of taste and temperature sen-
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Figure 3.8. Left Mean number of foraging trips (meals) of lizards placed in a situation of conflict: the food is
located in a cold environment, away from the heated corner of their terrarium (from Cabanac 1985).

Right: Mean number of foraging trips (meals) of iguanas placed in a situation of conflict: the palatable bait (lettuce)
is located in a cold environment, away from the heated corner of their terrarium, where regular iguana chow is

available (from Balask— & Cabanac 1998).

Thus, when no alternative is left, reptiles are able to forage in the cold. The rising number of meals with decreasing
ambient temperature indicates that the duration of meals was shorter in cold environment, thus preventing
hypothermia. However, when the reptiles are not forced to venture into the cold because regular food is available in
the warm corner, they decrease the number of trips toward the palatable bait and eventually reject it. The opposite
patterns obtained in the two situations likely indicate that on the right, the conflict was between palatability and
cold discomfort—two motivations indicative, therefore, of a mental space in reptiles.
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sation. This conclusion casts light on the reptiles’ capac-
ity to “learn.” Holtzman et al. (1999) have shown that
snakes quickly leam a behavioral response when they
are in an operant conditioning situation. It may be pro-
posed that the reinforcement is a pleasant “sensation.”

CONCLUSION

The evidence reviewed in this chapter leads to the
following conclusions:

* As shown by signs of emotion and by learned
taste aversion, it is likely that consciousness
emerged in the reptilian common ancestors of
present-day reptiles, birds, and mammals. The
advantage conferred to the first animals that pos-
sessed consciousness was such that natural selec-
tion operated to perennialize it in their
descendants. The emergence of consciousness
with reptiles implies that lower animals on the
phylogenetic scale do not possess it; they operate
reflexively only along the program written in
their nervous systems. This does not necessarily
mean that the lower animals’ behavior is inflexi-
ble; robots can be programmed so as to be flexi-
ble (Johnston 1999). There is no reason why
amphibians and fish would not possess reflexive
flexibility. Such a flexibility of behavior, how-
ever, remains elementary compared to the quasi-
infinite possibilities permitted by consciousness.
It is the hedonic dimension of sensation and con-
sciousness that allows the optimization of behav-
ior in reptiles and the more phylogenetically
advanced animals. Maximization of pleasure
produces useful behaviors.

* The pleasure of animals is probably not limited
to sensory pleasure. Richard Schuster (2002)
showed convincingly that mere cooperation in
itself was rewarding in addition to the optimiza-
tion that it might also bring. Pleasure is therefore
much older than young humankind. Such remote
origin is another, indirect, Darwinian indication
of its usefulness. Pleasure provides an explana-
tion for anticipatory behaviors that escape the
laws of operant conditioning when foraging
behavior does not provide an immediate reward
(Cohen & Keasar 2000).
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The Science of Suffering

Marian Stamp Dawkins

INTRODUCTION

The most exciting and, at the same time, the most
inaccessible, feature of animal life is that of con-
scious experience. So elusive is it that thoughtful,
knowledgeable people can hold diametrically oppo-
site views about its presence in other species, Many
dog owners, for example, assume without any doubt
that their pets experience pleasure, pain, and suffer-
ing much as we do. Many scientists, however, adopt
a skeptical “well, we can never know” attitude and
regard the question as unanswerable and unscien-
tific to investigate further.

That leaves us with a problem. If we are seriously
concerned with suffering in nonhuman animals, we
have to be prepared to tackle the issue of conscious
experience head-on. When applied to human beings,
we use the word suffering to cover a multitude of
negative emotional states such as fear, boredom, and
frustration, but we also imply conscious experience
of these states. To talk about suffering in nonhuman
animals is to assume that there is a conscious being
there to do the suffering. Consciousness thus grabs
center stage and refuses to go away. Wrong would be
the comfortable way out by just saying that it is too
difficult or unscientific, or assuming the luxury of
being able to get on with our core research and push
the “deep problem” to one side while we do so. For
those of us who work in the field of animal welfare
research, suffering, with its implications of conscious
experience, is the day job, our mainstream concern. If
it were not, we could regard sick or injured animals
in the same light as we do sick or injured plants.
Veterinarians would be in the same business as tree
doctors—concerned to save the lives of deteriorating
organic beings without having to worry about the
possibility that the beings might be feeling anything
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in the process. The very real possibility that, in addi-
tion to damaged physical health, animals might expe-
rience terrifying or painful emotions is what gives
animal suffering its moral and ethical importance.

But how can the study of something as private
and unobservable as animal consciousness be made
scientific when science is, by definition, concerned
with what is public and observable? How can we
have a science of suffering when the central subject
matter itself relies on assumptions that we can see
no way of putting to critical test? For every claim
that an animal is consciously experiencing fear or
pain, someone else can make a counter-claim that it
is simply going through the motions but without the
accompanying feelings that humans would have. No
critical test exists that separates claim and counter-
claim. They are stuck together like an object and its
shadow—where one goes, the other goes; when one
moves, the other moves.

I am not claiming to have any magic solutions to
the very real problems of studying animal suffering
in a scientific way, but I will try to sketch out a road
map of what we have achieved to date. By acknowl-
edging the problems and facing the limitations of
our own methods, we can find working solutions
even if complete certainty still eludes us. I want to
begin, however, by explaining exactly why a scien-
tific approach to consciousness remains such a
problem. The revolution started by the late Don
Griffin (1981, 1992) that gave rise to a wealth of
recent studies in animal cognition may have left the
impression that the problems with studying the
mental lives of animals have all but disappeared.
Recent books on animal emotions (e.g., Masson &
McCarthy 1996, Bekoff 2000) may have implied
that scientists have now thrown off all their inhibi-
tions about studying what animals feel. In fact, the
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floodgates were opened, but some regaining of con-
trol is now needed. The discipline of studying what
is testable and observable is still as necessary as
ever, and the last thing a science of suffering should
be is a free-for-all in which untested speculation is
allowed to go unchecked.

WHY IS ANIMAL CONSCIOUSNESS
(STILL) SUCH A PROBLEM?

For all our recent understanding of how the brain
works and our increasingly sophisticated methods
for monitoring brain activity, we still do not under-
stand a basic fact about ourselves: how does a lump
of nervous tissue give rise to conscious experience?
An “explanatory gap” still exists between cause
(neuronal activity) and effect (what we subjectively
feel). As T. H. Huxley (1866) put it nearly one-and-
a-half centuries ago, the fact that anything so
remarkable as a state of consciousness comes about
as a result of the activation of a lump of nervous tis-
sue is just as mysterious as a magic carpet or a genie
coming out of a lamp. Anatomical and physiologi-
cal facts do not teli us what it feels like to be in pain
(Young & Block 1998).

This ignorance about the causal origins of our
own consciousness severely limits the extent to
which we can study its existence in other species.
We cannot, from scientific evidence, decide whether
other animals are “like us” in the relevant respects
that would lead them to suffer “like us” because we
don’t know what those relevant respects are. Is it the
possession of a particular brain structure? The abil-
ity to use language? Is it evolutionarily old and
therefore likely to be present in many animal
species? Or is it a recent development, confined to
ourselves and possibly the great apes? There have,
of course, been hundreds, if not thousands, of books
and papers published in the past ten years claiming
to have explained consciousness in some way or
another or to have demonstrated consciousness in
other species, but it is important that we recognize
that the explanatory gap still exists. On one side of
the gap we have our feet on the ground in the famil-
iar territory of observable physiology and behavior.
On the other side of the gap is the mysterious land
of subjective experience, a land whose existence we
can each, separately, be sure of because we live in it
inside our own skulls, but whose connection to the
observable world of science is still essentially
unknown. To bridge that gap, we each have to make
what amounts to a leap of faith and make some sort
of assumption that this or that animal is “like us” in

having brain structures or behavior that leads it to
suffer like us. Different people use different bridges
(Dawkins 2001). Some put their faith in brain struc-
tures, others in behavioral similarities; some argue
that the evolution of language was a defining
moment in the evolution of consciousness (Dennett
1996).

The situation is further complicated by recent
research that has indicated that even for human
beings, many actions may be guided unconsciously.
We may even have unconscious emotions, that is,
emotional states in ourselves of which we appear
not to be consciously aware but which have a major
effect on what we do (Damasio 1999, Berridge &
Winkielman 2003). For example, drug addicts will
press one of two levers to give themselves a shot of
stimulant or morphine even when the dose differ-
ence between the levers is so low that there is no
autonomic response difference and the addicts
report detecting no difference subjectively. In other
words, they continue to press the lever that gives the
very slightly higher dose even though they are not
consciously aware of it being higher (Fischman &
Foltin 1992). In people who are not drug addicts, a
briefly presented image of a person with a happy
face causes the people to consume more fruit juice
immediately after seeing the face and to say that the
fruit juice tasted better, even though they have no
conscious awareness of having seen the face
(Berridge & Robinson 2003).

People with brain injuries have provided even
more convincing evidence that our behavior can be
controlled by pathways in the brain that do not nec-
essarily lead to conscious experience. Patients with
damage to the orbito-frontal cortex have particular
difficulty with reversal tasks—that is, learning to do
the opposite of what they have just learned to do,
such as learning that they will get a reward by
touching a white panel, and not a black one, when
previously it was the black one that delivered the
reward. The odd thing is that the patients can often
rationalize and say that they know (consciously)
which panel they should now press but that they
can’t help themselves pressing the wrong one-—the
unconscious pathway seems to take them over
(Rolls 1999).

The phenomenon of “blindsight” again illustrates
that alternative routes may exist by which our
behavior can be controlled, which may or may not
be reported to consciousness. Weiskrantz (1997)
described a patient, DB, who had a visual field
deficit caused by the surgical removal of a small
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non-malignant tumor in area V1 if his visual cortex
that rendered him incapable of seeing in a particular
portion of his visual field. (His eyes were receiving
information correctly, but the part of his visual cor-
tex that received messages from the relevant part of
the retina was damaged.) Weiskrantz discovered,
however, that if he asked DB to perform some
action that involved the use of the “blind” area of his
visual field, such as reaching out and touching it or
naming it or saying how it was oriented, DB per-
formed well above chance. He was apparently “see-
ing” in his blind area but had no conscious
awareness of seeing anything at all. In fact, at times,
he wouid become quite angry with Wieskrantz for
asking him to comment on things he couldn’t see
and was genuinely astonished when told that he was
answering correctly.

Even in ourselves, then, we are not always con-
scious of what we are doing or feeling. We, the
archetypically conscious animals, do much without
being conscious of what we are doing. We largely
discover this mismatch between conscious aware-
ness and action by using language and asking peo-
ple what they are experiencing, a route that is
obviously unavailable when studying other species.
However, there are ways of getting around the lan-
guage barrier if we are prepared to be ingenious
enough about it. For example, rhesus monkeys have
been shown to exhibit “blindsight” by being given a
key to press when they know they can see a stimu-
lus but still have to touch a particular part of a
screen to get a reward. Monkeys with orbito-frontal
damage press the correct part of the screen and the
key indicating that they can see the stimulus when it
is presented to an area of normal vision, but when
the stimulus is presented in their “blind” areas, the
monkeys press the key indicating that they can’t see
anything but continue to press the screen in the cor-
rect place for a reward (Cowey & Stoerig 1995).
They are behaving as though they can see the stim-
ulus on the screen (because they touch it) but press
a key that indicates that they can’t see the stimulus
in a way that is remarkably similar to Weiskrantz’s
patients.

All this emphasizes that attributing conscious
experiences to nonhuman animals is still a major
scientific and a philosophical problem. We may
decide for ourselves that many nonhumans are con-
scious and that animal care legislation should be
based on this assumption on the grounds that it is
better to give them the benefit of the doubt than to
risk inflicting pain and suffering on conscious crea-

tures. But we should not make the mistake of think-
ing that the problems have gone away. The element
of something magical remains, which is distinctly
embarrassing for any science. The genie comes out
of the lamp, but we haven’t a clue how he does it. To
make any progress at all in the face of this appalling
ignorance, we have to avotd two opposite dangers.
On the one hand, we must avoid thinking that there
is no problem with discussing the conscious experi-
ence of suffering in animals—that there is no
explanatory gap, in other words, and that scientists
are just being difficult and narrow-minded in insist-
ing that there is. As I hope I have shown, the
explanatory gap is huge, more like a wide river than
a ditch that can be hopped over. And on the other
hand, we must avoid being completely put off by the
difficulties of understanding what other species
might experience. I am urging caution in developing
a science of suffering and of trying to cross the gap,
not giving up altogether. For whatever it is and
whatever its still-mysterious relationship with ner-
vous tissue turns out to be, consciousness is a bio-
logical phenomenon. It arises in ways we don’t yet
understand from the laws of physics and chemistry.
It has evolved by natural selection, either because it
was under direct selection pressure and conferred an
evolutionary advantage of its own or because it was
linked to something else that did. The fact that we
don’t yet understand how it arises does not mean
that trying to make some sort of headway can’t be
scientific. If consciousness is a biological phenom-
enon (and how could it not be?), biology without it
is incomplete. We have to make a start.

WHAT IS SUFFERING?

. When applied to ourselves or to other people, we

use the word “suffering” as an umbrella term to
cover an enormous range of states. We talk about
people suffering from thirst, suffering from cold,
suffering from a bereavement, suffering from exam
nerves as well as suffering from pain or from a
facial disfigurement that is not painful. These states
are all very different, not just in their physiological
manifestations, but also in how people react to them
and, above all, in what it is like to consciously expe-
rience them. So what makes us apply this one word
to such diversity and give it any sort of meaning?
The answer is that they are all states that can be
described as unpleasant, states that we would rather
not be in if we could possibly avoid them, states that
we would get out of if we had the means to do so.
And the unpleasantness must be either prolonged or
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severe. We would not count a mild itch as suffering,
but an itch that persisted, was so severe that it
stopped us doing other things, or both would count
as suffering.

The word “suffering” as used in everyday speech
about people subtly links together what they are
doing (piling on more clothes and huddling over the
radiator), their autonomic responses (shivering,
white fingers), and what we assume their conscious
experiences to be (by using our own experiences of
what it is like to be really cold and showing the
same symptoms). With other people, this assump-
tion is based on a combination of their anatomical
and physiological similarity to ourselves, the fact
that they are taking steps to alleviate their situation,
and the fact that what they say they are experiencing
fits very closely with what we say when we are shiv-
ering and huddled over a radiator. When it comes to
other species of animals, by following the reasoning
from the previous section, we should be careful to
consider these different attributes separately. We
can observe a rat building a bigger nest and we can
record its autonomic responses. We can even be
impressed by the fact that the rat learns to press a
lever to give itself more heat and is thus taking
advantage of the opportunity to change the situation
it is in. Thus far, we are still in the realm of the sci-
entifically observable and the objectively measur-
able. But the conscious experience of the rat—that
is still on the other side of the explanatory gap.
Strictly speaking, despite similarities of behavior in
lever pressing in rats and reported pleasantness of
the temperature of different stimuli applied to the
skin (Cabanac 1992), it still requires a leap of
faith—not a scientific step—to say that the rat con-
sciously experiences cold in the way we do. Even
Cabanac’s ingenious experiment in which humans
and rats had to report the pleasantness or otherwise
of different temperatures applied to the skin (the
humans verbally, the rats by how much they would
press a lever to repeat the stimulus) requires this
leap of faith, an untestable assumption of similarity.

Many, if not most, readers of this book may be
quite prepared to make this leap of faith, regarding it
as a small gesture, indeed, toward the well-being of
other species. This is a reasonable and practical deci-
sion—one, in fact, that I share—but it should be on
record that we go beyond the boundaries of present-
day science when we do this and that the very use of
the term “suffering” taken from a human to a nonhu-
man context can be challenged. Because it is in such
widespread use, I shall, however, continue to use the
word “suffering” for nonhuman animals. For the rest

of this chapter, it will be used to describe a range of
states indicated by a variety of physiological and
behavioral symptoms but having in common that the
animals are seen to take steps to change their states in
some way, either by following an innate response
(such as building a bigger nest) or, even more con-
vincingly, by learning to perform an arbitrary task
such as pressing a lever conveniently provided for
them by a human to bring about some change in their
environments. Major causes of suffering are physical
injury, disease, lack of water, lack of food, tempera-
tures that are too low or too high, shortage of space to
move around in, lack of stimulation, lack of social
companions, and so on. The issue of whether, in addi-
tion, the animals with these causes have prolonged or
severe unpleasant conscious experiences (pain, thirst,
hunger, fear, boredom, frustration, etc.) while they
are doing the behavior or showing the physiological
symptoms is one which, as I hope I have now
explained, is still open.

PHYSICAL HEALTH AND
MENTAL HEALTH IN ANIMALS

Good physical health is the foundation of animal
welfare. Conversely, disease, injury, and deformity
are major sources of suffering. But there is more to
good welfare than not dying of disease and injury. A
wild animal confined in a cage could be well fed
and in apparently good health and yet “suffering”
from fear due to the presence of humans or frustra-
tion at not being able to run over long distances as it
would do in the wild. Equally, an animal that had
been injured but was apparently able to behave
more or less normally might not be “suffering” from
its injury. In each case, we need to take into account
not just the animal’s physical health but its mental
or psychological health as well.

Innumerable attempts have been made over the
past 20 years to address this issue of assessing ani-
mal psychological health and to define measures of
welfare. About the only universally accepted con-
clusion is that there is no single measure of welfare
(Dawkins 1980, Broom 1998, Mason & Mendl
1993). Moreover, there is a distinct lack of agree-
ment about how the various measures that are now
available—physiological, biochemical, or behav-
ioral—should be put together to give a picture of
whether the animal is suffering. With more and
more “measures” of welfare available to us (stress
hormones measured from saliva and feces, stereo-
typies, remotely measured heart rate, changes in
skin temperature, vocalizations and so on), the
temptation is to draw up longer and longer lists of
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symptoms in the belief that this gives a more and
more accurate picture of whether the animal is suf-
fering. But there are major problems with this
approach. Heart rate, respiratory rate, and levels of
corticosteroids, for example, rise naturally during
coitus, exercise, and in anticipation of food. Many
vary naturally with time of day, temperature, or
breeding condition (Wingfield et al. 1997). Some
stereotypies may be indicative of poor welfare, but
others may be an animal’s way of calming itself
down and coping with its environment (Mason &
Latham 2004). Some repeated stereotypic behaviors
may even be beneficial enrichments. For example,
non-nutritive sucking in calves (repeated sucking on
an empty teat that might be interpreted as a sign of
“frustration”) has beneficial effects on the calves’
digestion (de Passille et al. 1993).

The definition of “suffering” given in the previ-
ous section, however, suggests that we should not be
too concerned by the difficulties posed by these
individual measures, but should instead be asking
for evidence that animals are in some way taking
steps to change the state they are in—either to
remove themselves from situations they find aver-
sive or to gain access to something they want. That
is the key to whether they are “suffering.” Various
measures such as heart rate changes or stereotyped
behavior do not, in themselves, give us sufficient
evidence on this point; an increase in heart rate, for
example, could come about because an animal is
desperately trying to get away from something it
dislikes or because it is happily engaged in a plea-
surable activity. The prey animal fleeing from its
predator and the predator excitedly chasing it will
show very similar autonomic responses (to running
fast), but the valence (whether the situation is posi-
tive or negative for the animal) could be completely
different. The key to identifying animal suffering,
then, is to find ways of asking animals how they
themselves view the situation. The animals them-
selves need to tell us whether they want to escape
and avoid a situation in the future or whether they
have what they want and want to repeat the experi-
ence. And, as suffering contains an element of an
unpleasant experience that is intense, prolonged, or
both, we also need a measure of how much an ani-
mal wants to escape or repeat the experience so that
its negative preferences can be in some way ranked
and the worst ones avoided.

The two keys to establishing whether an animali is
suffering are thus 1) whether it is physically healthy
and 2) whether and how much it wants to change the
situation it is in. Good welfare is a situation in

which animals are healthy and have what they want.
Suffering occurs when they are injured, diseased,
deprived of something that is important to them, or
desperately trying to escape from something they
find aversive—in other words, do not have what
they want. Although it may sound simplistic, by
asking these two questions—and giving them pri-
macy in all investigations of animal welfare—we
can begin to make sense of a whole range of con-
troversial measures of welfare. For example, people
have argued both for and against the idea that ani-
mals suffer if they are unable to perform the natural
behavior patterns shown by wild members of their
species. Many behavioral enrichment studies are
undertaken on the assumption that the more natural
an animal’s behavior is, the better its welfare must
be. But is this necessarily so? The two key questions
can help out here. Does being able to do the behav-
ior improve the animal’s health? Does the animal
show evidence of wanting to do the behavior, and if
s0, how much? If the answer to both of these ques-
tions is no in a particular instance, then the argu-
ment for saying that that particular animal suffers if
unable to do that particular natural behavior is weak
or non-existent. But if the answers are positive, then
the case is much stronger. Similarly, to find out if
high levels of corticosteroid hormones or high lev-
els of stereotypic behavior indicate suffering, the
same two questions can help to provide the answer.

The two key questions also help us keep our
heads when confronted with otherwise apparently
intractable questions such as whether broiler (meat)
chickens suffer when kept at the high stocking den-
sities that are common in commercial farms. It has
been claimed (e.g., Webster, 1994) that at commer-
cial stocking densities, the chickens’ welfare is
severely compromised and that there should be leg-
islation to compel farmers to give the birds more
space. But would this really improve welfare? To
find out, we need to know 1) whether it would
improve bird health and 2) whether the birds them-
selves show evidence of wanting more space and of
trying to get away from each other if they possibly
could. Without this evidence, we flounder in well-
meaning but ill-founded speculation about what
might or might not reduce bird suffering. With it, we
can come to at least some conclusions about how to
increase broiler chicken welfare (Dawkins et al.
2004).

Suffering, then, includes both conscious experi-
ences and indications of what animals themselves
want. Conscious experiences may remain, strictly
speaking, inaccessible to scientific investigation, but
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as we shall see in the next section, we now have
means of establishing what animals want. What is
striking about the recent research that has been done
in this area is that animals have in many cases told
us so accurately and so clearly what they want that
it becomes difficult to believe that we have not
gained access to what they feel.

MEASURING WHAT
ANIMALS WANT

The simplest and most obvious way of establishing
what an animal wants is to give it some sort of
choice or preference test, such as what sort of floor-
ing it wants to stand on. Although this gives us a
first indication of how the animal sees its environ-
ment, it has the disadvantage that even plants, which
do not have nervous systems, can exhibit prefer-
ences and even be said to make choices. Many
plants, for example, choose to grow toward light,
and the parasitic plant dodder (Cuscuta europeaea)
finds a new host bush on which to feed by growing
rapidly but only “choosing” to insert itself into
bushes in a good state of nutrition (Kelly 1992). If
the first bush it encounters is poorly nourished, dod-
der moves (grows) onward to search for something
better. Unless we wish to include plants in our dis-
cussion of “suffering,” we need to find a way of
measuring what an animal wants that excludes the
vegetable kingdom, which means excluding choice
behavior controlled by simple tropisms and taxes.
Tropisms and taxes are innate, fixed responses
that enable organisms to approach or avoid different
stimuli, such as responses to light by plants or to
humidity gradients in woodlice. These fixed
responses enable the organism to “choose” the envi-
ronments that are favorable to them and avoid those
that are not, but only in a very simple, prepro-
grammed way that does not allow much variation or
response to novelty. One of the major steps in evo-
lution occurred when organisms evolved the ability
to go beyond this simple hard-wiring and learn arbi-
trary connections between stimuli or learn to do
completely arbitrary actions to achieve certain goals
(Rolls 1999). If an organism can learn to associate
almost any stimulus with, say, a food reward, then
natural selection can no longer “build in” the rules
for action. If an organism can learn to go away from
a red light because it signifies danger and toward a
green one because it signals food, but can equally
well make the opposite associations, then simple
innate rules such as “move toward red” are no
longer adequate. Rolls (1999) argues that the learn-
ing of arbitrary connections demanded something

new: emotion. Negative emotions such as fear act as
negative reinforcers in the sense that the animal
learns to avoid or not to repeat a set of arbitrary
actions if fear is the consequence of those actions.
Positive emotions such as pleasure act as positive
reinforcers that lead animals to repeat other arbi-
trary actions (Broom 1998). Rolls argues that only
organisms with the capacity for such arbitrary learn-
ing to obtain reinforcers have emotions and there-
fore, by implication, the capacity for suffering. In
this, he differs from Cabanac (1992, 1996), who
sees a pleasure-suffering continuum as common to
any organism exhibiting choice. Rolls’ argument is
essentially an evolutionary one. Only organisms
with the capacity for building associations using
rewards and punishments needed emotions. Before
that, there was no need for emotion. All behavior
could be hard wired. Rolls’ theory provides a justi-
fication for distinguishing different types of choice
mechanisms. By focusing not so much on choice
itself (which would have to include plants) as on
what animals find positively and negatively rein-
forcing, we have an essential tool for assessing
emotional states in animals. Let us see how close
this can take us to answering the question of
whether or not they are suffering.

Broiler chickens have been selected for very fast
growth rate, so much so that they reach a slaughter
weight of 2-3 kg in only 39-42, or even fewer, days.
As a direct result of this abnormal growth, the
chickens often become very lame and find it diffi-
cult to walk. The exact causes and pathological
symptoms of this lameness are quite varied, but
whatever the etiology, it constitutes a major welfare
issue. Kestin et al. (1992) devised a simple but
effective way of scoring the walking ability of large
numbers of birds on farms. Each bird is watched
and given a score from 0 (walks well) to 5 (extreme
difficulty in walking). This 6-point score is widely
used on UK farms, and many companies have strict
policies of culling birds with scores of 3 or more.
The score also correlates well with leg health and
biomechanical damage (Corr et al. 1998). There are
several ways in which lame birds could potentially
suffer, ranging from being physically unable to get
to the feeders and drinkers and thus slowly dying of
starvation or thirst, to the direct pain caused by
deformed or diseased legs. What evidence is there
that the birds suffer from being lame?

The most striking evidence is that the birds will
learn to associate arbitrary colors with drugs known
to have pain-relieving properties in humans
(Danbury et al. 2000). Birds with healthy legs and
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good walking ability (score 0) have no preference
for food containing carprofen, which is a non-
steroidal anti-inflammatory drug, but birds scored
as “lame” (3 or more) learned to choose red or blue
food, depending on whether it contained the pain-
reliever. Lame birds realized the connection
between something arbitrary in their environment
(food of different colors) and consequent result
(pain reduction). They also started walking better
when they had ingested the analgesic. The lame
birds were thus meeting all the criteria we have been
discussing in relation to suffering, over and above
the obvious one of their impaired locomotion. They
showed that they wanted to get out of the state they
were in by using the only opportunity they had,
namely, voluntarily ingesting a pain-relieving drug.
Furthermore, their ability to do this extended
beyond a simple choice and involved learning an
arbitrary association between the color of a food
and the long-term consequences of doing so. In the
face of such evidence, it becomes very difficult to
maintain that lame broiler chickens are simply
“going through the motions” without any conscious
experience of pain. Of course, it is still possible that
they have no accompanying feelings that corre-
spond to what we would call pain, but the explana-
tion of why they choose the analgesic and why their
walking improves when they eat it if they do not
consciously experience pain becomes quite com-
plex, and the simplest explanation is that they suffer
from pain and want to relieve it.

We now have many other examples of animals
expressing not only what they want but also how
much they want it or want to get away from it.
Laboratory rats, for example, do not just choose to be
with other rats when given the opportunity; they will
also work hard (press a lever many times) to gain
access to companion rats—much harder than they
will work to gain access to a larger cage or a cage
with novel objects (Patterson-Kane et al. 2002). Once
again, the animals are showing that they want to
change their situation (from being alone to being with
other rats), that they can learn to do so by associating
an arbitrary and unnatural response (pressing a lever)
to achieve their goal, and that the goal is sufficiently
important to them that even when it becomes more
difficult (the lever does not have the desired effect
unless it is pressed a large number of times so that the
rat has to expend time and energy to get what it
wants). Mink (Mustela vison) will learn to push
extremely heavy doors to gain access to water where
they can swim (Mason et al. 2001), and the rise in
urinary cortisol level that occurs when they are

locked out of their swimming bath is only slightly
lower than that which occurs when they are locked
out of the compartment where they are fed. Because
being locked out of an empty cage or a cage with an
alternative nest site resulted in no change in urinary
cortisol level, this suggests that the mink place con-
siderable value on access to water to swim in and
could potentially suffer if kept in cages where they
had no access to it.

There are, of course, difficulties that can be raised
with the interpretation of such experiments (Fraser
& Matthews 1997). For example, mink appear to
value resources differently depending on whether
they can see what they are working for (Mason &
Warburton 2003). However, the fact that many fac-
tors, including an individual animal’s developmen-
tal history, the precise choices they are offered, and
how they are offered them can all potentially affect
what the animal wants and how much it wants it, is
no reason for abandoning this approach. For a start,
other methods of assessing suffering such as use of
cortisol levels, heart rate, or frequency of stereo-
typed behavior are just, if not more, subject to such
factors. Rather, it is a reason for being particularly
careful about how and in what circumstances such
tests are administered. We need to study animal suf-
fering in situ—in the places where there is the great-
est concern for their welfare such as commercial
farms. Rushen (1986) was concerned about whether
sheep suffered from the various things that were
done to them in the course of removing their
fleeces. By all obvious behavioral criteria such as
struggling and running away, sheep find the process
of being confined, manhandled, and shorn highly
aversive. Rushen used a specific aversion-learning
technique to demonstrate which parts of the com-
mercial shearing process were most aversive to
commercially kept sheep. He arranged it that the
sheep had to run down a race (corridor), at the end
of which they were treated in one of three ways:
they were allowed to run unhindered back to their
flock, they were restrained for a few minutes in a
sheep-holding machine, or they were put in the
machine and subjected to simulated shearing (clip-
pers were moved backward and forward, but no
wool was removed). The sheep were subjected to
their respective treatments for a total of seven trials,
and on each trial, their speed of running down the
race was recorded and used as a measure of how
aversive they found the treatment. Sheep that were
not caught continued to run down the race at great
speed without hesitation and without needing to be
pushed. Sheep that were restrained, however,
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showed increasing reluctance to run, and by the
fourth trial, sheep that were both restrained and
sheared had to be pushed continuously to make
them move at all. Rushen concluded that sheep find
both restraint and shearing aversive but find shear-
ing more aversive than restraint alone.

Rushen also investigated whether sheep suffered
from being electro-immobilized because manufac-
turers of commercial electro-immobilization
devices claimed that these were an effective but
humane way of restraining animals and avoiding
stress because the animals didn’t struggle. Using the
same technique of measuring reluctance to run
down a race after repeatedly experiencing either
physical or electro-immobilization, Rushen found
that electro-immobilization was significantly more
aversive and that furthermore, the reluctance of the
sheep to keep running down the race was directly
proportional to the amount of current applied.
Despite the fact that the sheep did not struggle, it
was clear that they disliked being electro-immobi-
lized and tried not to repeat the experience.

CONCLUSIONS

Measuring what animals want, particularly by
arbitrary operant response or stimulus-response
associations, is a powerful tool for assessing one
major element of what we mean by suffering—that
animals are highly motivated to remove them-
selves from a situation or to obtain something they
have not got. It enables us to be objective about the
situations that different animals find aversive or
attractive even though this may be very different
from our own view of the world; it enables us to
rank their preferences or aversions so that we can
give them what they most want and remove what is
most aversive for them. It requires only a very
minimal leap of analogy—that what we experience
when we will work hard to avoid or obtain some-
thing is not unlike what other animals do when
they perform a similar task. Examples such as the
self-administration of analgesics makes the leap
seem not only minimal but simply the most plausi-
ble explanation available. We may not have solved
the mystery of consciousness, but for practical pur-
poses of assessing animal welfare and suffering,
this may not be necessary.
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Affective-Social Neuroscience
Approaches to Understanding Core
Emotional Feelings in Animals
Jaak Panksepp

The study of emotions is undergoing a renaissance
in human psychology and brain imaging.
Discussion of affective processes is reaching a fever
pitch, even though mere words that describe affects
hide a deeper mystery that is inaccessible to those
who are not willing to probe the brain (Zajonc
1980). Unfortunately, human brain imaging gives
some neurogeographic correlates of affective
processes, some intriguing relationships among
brain areas, but little of the essential neural detail to
really know what we are talking about. To under-
stand what affects truly are, one must probe into a
neural jungle that seems impenetrable unless we use
animal models. And few who work on brain details
are willing to grant other animals rich emotional
lives.

Except for studies of fear learning (for example,
see LeDoux 1996), there is no institutional devotion
to the study of emotions in nonhuman animals.
Those who support neuroscience research remain
hesitant to conceptualize the neuro-mental lives of
animals. This is because, for an entire century, we
have not had the disciplinary will to move beyond
the safe harbor of logical positivism in animal brain
research to try to fathom some deeper organiza-
tional principles. There is little recognition of the
fact that behavioral neuroscience is the only disci-
pline that can profoundly illuminate the nature of
affective processes in other animals, and thereby, in
humans. I have sought to change this bias in human
psychology and animal brain science for the past
thirty years. Ultimately, the common scientific
denominator for every animal welfare issue is the
question: What is the nature of affective experience,
and which among the living species have such expe-
riences?

Since the emergence of the Cartesian tradition in
psychological science, which definitively split the
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study of behavior and mind, scientists have
deemed it wise to remain paradigmatically skepti-
cal of the position that animals have emotionally
experienced mental lives. To this day, those who
would deny affective feelings to animals continue
to prevail over those who do not. Despite the cog-
nitive revolution starting 40 years ago, this remains
true both on the neuroscientific academic land-
scape and among those who control federal fund-
ing policies in the pursuit of behavioral
neuroscience research. Attempts to translate work
on animal investigations of affective states
(through a study of their emotional behaviors) to
the human domain are commonly considered mis-
leading and inappropriate. Anthropomorphism—
the suggestion that human feelings may have
substantive parallels in animal brains—remains as
much of a sin as ever, despite the emergence of sci-
entific forms of anthropomorphism that are based
on the deep functional homologies in mammalian
brains that arise from a massively shared genetic
heritage (Burghardt 1997; Panksepp 1998a,
2003a).

Too many investigators still believe that human
consciousness, affective and otherwise, emerges
from higher brain functions that most other mam-
mals do not have. This view often ignores the sub-
stantial data-base that suggests that raw affective
experiences may reflect an ancient form of con-
sciousness that we share remarkably homolo-
gously with many other animals (Panksepp 1998a,
1998b, 2003a, 2003b, 2003c). Having been
steeped in British-associationist and American
learning-theory traditions, few behavioral neuro-
scientists are explicitly willing to take a deep evo-
lutionary position and entertain, as did Darwin
(1871), the probable existence of human-like emo-
tional feelings in animals.
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My own approach has been neuroethological
and premised on the data-based assumption that a
study of the instinctual emotional circuits in the
brains of various other mammals is currently the
best strategy to understand affect (Panksepp
1982). This vision is premised on the fact that
electrical brain stimulation can evoke several
coherent emotional responses with accompanying
affective feelings (Panksepp 1998a). The fact that
electrical “garbage” applied to specific sites in the
brain can yield psychobehavioral coherence indi-
cates that various affect-generating emotional
operating systems exist in deep subcortical regions
of the brain. Unfortunately, many people wish to
envision these systems as psychologically vacuous
“output” components. They are probably wrong.
This issue was well put by Walter Hess (1957),
who received the Nobel Prize for his work on
brain stimulation-induced autonomic and behav-
ioral changes in cats from the hypothalamus,
including the first descriptions of brain stimula-
tion-induced anger responses. In considering such
subcortical conceptual issues, including the rage
facilitated by decortication, he noted that
“American investigators label this condition ‘sham
rage.” In our opinion, the behavior that we find
manifested here should be interpreted as rrue rage,
and its appearance is aided by the suppression of
inhibitions that go out from the cortex.” This rea-
sonable perspective never became mainstream on
the Anglo-American scene, and very little discus-
sion of potential affective states in animals occurs
among behavioral neuroscientists.

Silence also prevails about translating animal
emotions to the human estate. However, if a pro-
found continuity in the emotions of animals and
humans exists, anthropomorphism and zoomor-
phism may be used as scientific guides to investi-
gate the neural nature of human feelings and the
animalian' side of our emotionality. This is also the
only way we will get credible neuroscientific data
about animal emotions and associated feelings.
In short, a variety of basic affects arise, most prob-
ably, from activities of ancient neural systems that
we share with many other animals. As emphasized
by pioneers such as Zajonc (1980), affective feel-
ings have an immediacy in consciousness, which
leads to rapid preferences that require no cognitive
inferences. Less well appreciated is that the scien-
tific analysis of these brain systems cannot proceed
effectively without the emergence of new paradigms
such as a cross-species affective neuroscience
(Panksepp 1998a).

NON-NEUROSCIENCE AND
RADICAL-NEUROSCIENCE
PERSPECTIVES ON AFFECTIVE
FEELINGS IN ANIMALS

At present, as has occurred in earlier eras, a grow-
ing animal behavior literature exists that vigorously
seeks to affirm that other animals have emotional
lives (for example, see Bekoff 2000, this volume).
At the time of this writing, a most recent offering of
this popular genre is Jeffrey Masson’s (2003) The
Pig Who Sang to the Moon, which focuses on the
emotional lives of farm animals. Prior to this,
Masson had written three other popular books on
the emotional lives of domestic dogs and cats and
some wild animals. Literature in this vein is largely
based on anecdotes, which most experimental sci-
entists would only consider the prelude to rigorous
work. Because of ultra-behavioristic biases,
LeDoux (2002) has sought to situate my thirty years
of work in this genre while ignoring my empirical
contributions (for a pointed rebuttal to that
approach, see Panksepp 2002). One especially
impressive collection of pointedly harvested anec-
dotes from established scientists makes a com-
pelling case for scientists to open the Pandora’s Box
of animal feelings once more (The Smile of a
Dolphin, edited by Bekoff [2000], in which I also
shared several observations). Unfortunately, such
efforts do not contribute to an understanding of the
underlying brain processes but do make a strong
statement about what needs to be explained. That
type of evidence should coax neuroscientists to
openly consider new ontological positions and epis-
temological strategies to work on problems of ulti-
mate concern that have long been neglected.
Hopefully, this is gradually happening, even though
long-held scientific beliefs seem as resistant to
change as religious beliefs.

Without a “mechanistic” analysis of affect (such as
the triangulation method noted above), animal stories
must remain forever in the pre-scientific stage of
observations, even though their acceptance could
lead to a new respect for other creatures and ever bet-
ter behavioral studies of the true capacities of other
animals. One of the aims of the study of animal emo-
tions should be to achieve a point where the evidence
for animal feelings is so strong that some type of cul-
tural commitment followed by institutional resources
will be available to work out the important underly-
ing principles. There is reason to believe that this type
of data will eventually provide a foundation for our
understanding of human consciousness.
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The ultra-skeptical behavioristic (positivistic)
position—stiil the most common attitude in neuro-
science—fails to explicitly acknowledge that the
essence of modern science is accurate measurement
and productive prediction rather than definitive
explanation. It should be quite obvious that coherent
causal analysis of affects, as of all dynamic brain
functions not clearly evident in behavior, cannot
ever be complete and cannot proceed effectively
without guiding theory. However, once workable
theories have been generated to guide productive
predictions (non-circular observations), the main
issue that matters is the resulting weight of evidence.
In my estimation, the weight is already massively in
favor of the conclusion that many nonhuman ani-
mals have various affective experiences that resem-
ble our own, rather than the conclusion that they do
not. Most behavioral neuroscientists appear to still
be in timid denial about this.

Regrettably, one dimension commonly missing
from the non-neuroscience discussion of animal
emotions is what type of data should be deemed suf-
ficiently compelling, one way or the other, for
agreeing on the general nature of the brain mecha-
nisms by which feelings are generated. This has
been one of the great problems in all types of con-
sciousness studies. In the study of the cognitive
aspects of consciousness (e.g., sensory awareness),
leading thinkers assert that good evidence can be
obtained only if one makes levels of consciousness
an independent variable in experimental studies
(Baars et al. 2003). This can be achieved by concur-
rently studying stimuli that are presented both
unconsciously and supra-liminally (at levels that are
clearly perceived by humans) and then determining
differences in how the brain processes the two
modes of delivery. This, of course, is not a workable
strategy when it comes to affective issues. Although
emotion-provoking stimuli can certainly be pre-
sented subliminally or masked with blocking stim-
uli, that is not quite the same as having effectively
manipulated emotional states. When it comes to
affective states of consciousness such as anger or
hunger, it is hard to imagine that time-locked deliv-
ery of external information can be used as a relevant
variable. The internal states of the brain-mind must
be manipulated by other means. Brain stimulation
and pharmacological challenges, at several levels of
“dosing,” could be envisioned (and this has been
done with drugs of abuse, albeit the few published
studies are very problematic; for critique, see
Panksepp et al. 2004). A bigger dilemma is that we
do not have the tools to manipulate many of the rel-

evant neurochemical systems of the brain, for that
kind of knowledge necessarily must come from ani-
mal brain research (where talk of affect typically
continues to be deemed in poor taste).

As noted already, my “triangulation” solution to
this problem is as follows. Because most now accept
that humans have various emotional feelings, we
can utilize animals that seem to exhibit outward
indicators of similar experiences as model systems
for working out the underlying neuro-details. If we
discover seemingly critical variables that appear to
control animal emotional experiences, such as cer-
tain distinct neurochemical controls, then we can
evaluate the quality of the data by doing the con-
verse experiments—predicting and evaluating the
types of affective changes that should result in
humans. For instance, if we administer the relevant
neurochemical agents derived from animal studies
to increase or reduce separation distress (as moni-
tored by their vocalizations, vide infra), and humans
indicate the predicted increases or decreases in
affective feelings of sadness, then by the criterion of
weight of evidence, we are justified in concluding
that all the data, taken together, support the conclu-
sion that the animal species tested also probably
have the corresponding types of emotional experi-
ences. This conclusion would be reinforced if ani-
mals exhibit behavioral choices such as conditioned
place preferences and aversion, which are congruent
with the existence of those types of positive and
negative affective states.

The animal behavioral brain research and human
mind research could fertilize each other much better
than they have for the past half century. An example
of this process, proceeding reasonably well with the
separation distress system, has recently been sum-
marized (Panksepp 2003a). We originally started to
study the separation distress system of animal
brains with the theoretical premise that this emo-
tional function (a psychological *“pain™) evolved
from more ancient physical distress systems. As will
be detailed toward the end of this chapter, correla-
tive human functional magnetic brain imaging
(fMRI) now affirms that the distress of social exclu-
sion does “light-up” some of the pain-mediating
areas of the human brain (for example, see
Eisenberger et al. 2003). With additional pharmaco-
logical studies that are known to modulate separa-
tion distress in animal models (e.g., opioids and
opioid receptor antagonists), as well as relevant
deep brain stimulation studies, if they are medically .
possible (for example, see Bejjani et al. 1999), we
could obtain further triangulation on the critical
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causal issues. This highlights that the study of affect
in animals must eventually go hand in hand with the
neuroscientific study of affect in humans. A behav-
ior-only approach in other animals and a psychol-
ogy-only approach in humans is not a robust enough
strategy to understand the deep neuro-evolutionary
nature of animal or human feelings.

Also, it is important to remember that the study of
animals in the laboratory has a variety of distorting
effects on their behavioral capacities. Thus, what-
ever criticisms one might make about the use of
anecdotal data of animal behavior in the “real
world,” it at least is not subject to the distortions
brought about by common laboratory practices.
Perhaps the biggest problem during the twentieth
century was the widespread use of individual hous-
ing, and now we know that these animals should not
be deemed the norm. Rather, animals that are
socially housed, with abundant opportunities for
engagement with complex environments, shouid
always have been the norm if we were going to draw
conclusions about the true cognitive and emotional
capacities of animals. How investigators could ever
have accepted individual housing of animals in ster-
ile environments as the norm from which to contrast
behavioral changes is simply perplexing, in retro-
spect. But even the mere social-housing of animals
in restricted laboratory situations should be deemed
a questionable practice for deriving estimates of
what “normal” animals are like. This is rarely rec-
ognized, and before proceeding to a discussion of
the core emotional systems of animals, it may be
worth dwelling on this typically unrecognized
dilemma as well as at least one other spooky type of
variable that can easily pollute traditional behav-
toral experiments.

DISTORTED EMOTIONAL
PROCESSES IN “KENNELIZED”
ANIMALS

The widespread use of individually housed animals
in behavioral research has generally led to the
recognition of the possibility that social species
tested in this way will not adequately represent the
behavior of “normal” animals. As a result, much of
the published behavioral work could be deemed to
be the study of emotionally abnormal creatures, and
because of that (as well as new animal care regula-
tions), test animals are more commonly group
housed. Does this solve our problems? Perhaps not.

Animals often seem less intelligent and emotion-
ally flexible than they are because they have been
reared for most of their lives in very restricted envi-

ronments. This is most dramatically the case in fac-
tory farms where animals are used as mere
machines to produce human foodstuffs. In the
canine literature, we see a syndrome of emotional
inflexibility emerge if animals are kept for most of
their early lives in social groups within restricted
kennel environments. These kennel-dogs exhibit a
behavioral syndrome characterized by extreme and
persistent timidity and anxiety, and at times, fear-
biting when removed to an unfamiliar environment
(Scott et al. 1973). This seems to be a milder form
of the syndrome produced by complete isolation
housing. Our attempts at providing pharmacologi-
cally assisted therapy to such dogs were generally
unsuccessful even though opioids such as morphine
had some small effect in facilitating obedience
training and social rehabilitation (Panksepp et al.
1983). We regret that we could not obtain resources
to evaluate the drugs in combination with social
therapies, as modern biological psychiatry will need
to do in future human studies (Panksepp & Harro
2004).

The “kennel syndrome” raises some important
issues for studying emotions in laboratory animals
and may help explain why the sophistication of
behaviors described in anecdotes (for example, see
Bekoff 2000) may be hard to replicate under stan-
dardized laboratory conditions. Let us consider
whether “simple” laboratory animals such as rats
and mice, although reared socially, might become
“kennelized”” because they are reared in such strictly
limited laboratory environments. This possibility
emerged recently in a project in which we were fol-
lowing up the fascinating phenomenon of chirping
that young rats exhibit during their rough-and-tum-
ble play and that can be markedly amplified by
human tickling (Panksepp & Burgdorf 2003). As
will be discussed later, there are many reasons to
believe that this response reflects a social-joy
response. Although adult rats are not as responsive
as young animals, they do typically chirp quite a bit
if they had been accustomed to such interactions in
youth. Females generally remain much more
responsive to such social overtures than males; how-
ever, in a recent experiment using a large group of
five-month-old females who had had little experi-
ence with human contact other than routine clean-
ing, we were in for a surprise. To our initial chagrin,
these animals were fearful or unresponsive to our
tickling overtures and only with extended experi-
ence did some become responsive. As a group, they
never became as responsive as animals that had had
abundant human contact early in life. Qur provi-
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sional conclusion is that practically all adult rats
that have had little social experience outside their
typical laboratory “kennel environments” can, in
fact, be appropriately deemed “kennel rats.” If this
is a reasonable interpretation, it is to be expected
that their behavior will not represent the behavior of
animals that have had rich and diverse early experi-
ences.

The lesson may be simple. To become socially
flexible, animals need a variety of early social con-
tacts. A growing literature says that the better the
quality of care that mother rats provide to their off-
spring, the more behaviorally and emotionally
robust those offspring will be for the rest of their
lives (Meaney 2001). As it turns out, this maternal
effect explained decades of earlier research indicat-
ing that human handling (or the mere separation of
animals from their mothers and littermates for short
periods) had a similar effect. Apparently, the main
reason this was happening was that mothers were
attending to their offspring more intensely when
they were returned to their cages. The lesson
appears to be clear: If we neglect the emotional and
exploratory needs of our animals, they will give us
impoverished answers concerning the potential
depth of their mental lives. A large environmental
and social “enrichment” literature now exists that
supports the importance of such factors (for sum-
mary and relevant developmental issues, see
Panksepp 2001a).

There are many other examples of the contextual
effects that may be dramatically influencing our
“well” controlled laboratory findings. For instance,
rodents are very sensitive to ultrasonic noise that we
cannot hear that can be very disturbing to animals.
Sales et al. (1988) documented how standard metal
cage cleaning practices can be a background stres-
sor that modifies the behavior of laboratory animals.
Temple Grandin (this volume) outlines various dis-
turbing stimuli that can exist in the rearing and
slaughtering of domestic farm animals. Finally, let
us consider the fact that our laboratory rats and mice
are dramatically more sensitive to olfactory cues
than we are, along with the fact that they have
intrinsic olfactory-based fear systems. Thirty years
ago, we discovered that some of our pharmacologi-
cal effects were being biased by the fact that our rat
lab was situated close to a cat lab. Once the cat lab
was terminated, some of the drug effects we had
seen with anxiolytic drugs diminished dramatically.
Years later we figured out why—simply returning
some cat smell back into the environment was suffi-
cient to resurrect our original findings. We, as many

others, have now evaluated the fear-evoking effects
of predatory odors such as those of cats, foxes, and
ferrets on rodent behavior, and the effects are strik-
ing. Figure 5.1 highlights the effects of a single
exposure on the play of rats. The contextual fear
effect, in a totally clean cage, long outlasted the
short exposure to a small sample of cat hair. This
unconditional fear effect was mediated via the
vomeronasal systems, as opposed to the main olfac-
tory apparatus (Panksepp & Crepeau 1990).

How many behaviorists have carried predatory
odors from their pets to the laboratory, biasing
results in indeterminate ways? I know laboratories
that to this day keep cats and rats in nearby animal
holding rooms, and we must suspect that these
background effects may be polluting rigorously
controlled results in presently unknown ways. Such
mistakes are easy to make if we are not sensitive to
the emotional states of our animals. Indeed, even
our laboratory rats recognize individual investiga-
tors and like some more than others (as could be
evaluated by the number of their 50-kHz “happy”
chirps as investigators approach their cages, vide
infra).

Regrettably, the majority of neurobehaviorists
remain in denial concerning the likelihood that their
animals experience emotions. Let us now examine
the major lines of evidence that strongly point
toward the existence of various types of affective
states in animals.

EVIDENCE FOR INTERNAL
AFFECTIVE STATES IN ANIMALS

So what should coax us toward the position that
other animals do have affective states? We obvi-
ously cannot be certain on such difficult issues, but
just as with Pascal’s famous wager concerning the
existence of a god, we are surely less likely to par-
take in ethical travesties if we provisionally accept
the mind-affirming position that animals do have
emotional feelings than by accepting that they do
not. But there is also substantial experimental evi-
dence to support this. The existence of affective
feelings is premised largely on a behavioral neuro-
science evidence 1) that other mammals are
attracted to the same drugs of abuse that we humans
are; 2) that, as far as we know, our human emotional
feelings are dependent on very similar subcortical
brain systems situated in deep brain regions where
evolutionarily homologous “instinctual” neural sys-
tems for emotional responses exist in animals
(Panksepp 1998a, Damasio 1999); and 3) that artifi-
cial activation of the deep brain systems that can
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Figure 5.1. A single exposure to a small ~20 mg sample of cat hair on the fifth day of testing
inhibited rat rough-and-tumble play completely, and this contextual fear response continued
for up to five subsequent test days, at higher levels with the measure of pinning (bottom) and
less with the dorsal contact measure of play solicitation (top). Reprinted from Figure 1.1. of
Affective Neuroscience {Panksepp 1998a) with permission of Oxford University Press.

trigger emotional actions are liked and disliked by
animals (as measured by a host of approach and
avoidance measures).

1. Perhaps the most robust evidence for affective
states in animals comes from the studies of drugs of
abuse in humans and animals. Many humans find
drugs that activate opiate receptors in the brain, and
those that facilitate dopamine activity, to be pleasur-
able or euphoria-producing. The types of brain
changes that correlated with these effects have been
documented by Drevets et al. (2001) and Volkow et
al. (2002). The fact that animals exhibit strong
desires for similar agents and that those approach
effects are mediated by similar brain systems is so
impressive that skepticism about the existence of

affective states in other animals seems unjustified.
Indeed, one can predict drugs that will be addictive
in humans quite effectively from animal model
studies of this generalized desire system. Animals
show anticipatory-positive affective vocalizations
(50-kHz “self-reports™) in environments where they
have received desirable drugs, and negative vocal-
izations (22-kHz “complaints”) when placed in
locations where they have received aversive drugs
(Burgdorf et al. 2001).

2. The second major line of evidence comes from
neurological data suggesting that the major loci of
control for affective experiences in both animals and
humans is subcortically situated in very similar
regions of the brain (Panksepp 1985, Liotti &
Panksepp 2004). It is within such deep regions of
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the brain where neuroanatomical and neuro-func-
tional homologies abound in all brain functions, to
the extent that most neuroscientists feel confident
that work conducted on animal models does reveal
general principles of function that hold true for the
human species. Of course, there is a reticence to
accept that a primitive affective form of conscious-
ness exists far below the cerebral mantle, which is
substantially independent of neocortical functions,
but the evidence is quite consistent (Panksepp
2003a). Even though many fMRI human brain
imaging studies of emotion have not yielded clear
differentiation of basic emotional systems (Phan et
al. 2002, Murphy et al. 2003), the most extensive
PET studies have yielded striking differences
between sadness, anger, fear, and happiness, with
patterns that often match animal data based on
localized brain stimulation (Damasio et al. 2000).
Although higher cognitive functions add an enor-
mous richness to human emotional life and that of
animals as well, the evidence indicates that the
“energetic” engines for the Cartesian “Passions of
the Soul” find their loci of executive control in
homologous cross-species sub-neocortical regions
of brains (Panksepp 2000, 2001b, 2001c, 2002,
2003a, 2004a).

3. The third, and perhaps most definitive, line of
evidence comes from brain-stimulation studies. The
areas that generate behavioral indicators of positive
and negative affective states in humans and animals
are remarkably similar, and the most powerful
effects come from subcortical brain areas where
homologies are very striking. The most reasonable
conclusion from this is that not only are many affec-
tive states related to such deep brain systems but
also that the resemblances between animals and
humans on such dimensions are truly remarkable.
Indeed, localized brain stimulation of specific brain
areas, whether electrical or neurochemical, is the
most compelling way to try to scientifically dissect
what types of emotional systems animals truly have.

In short, the simplest ontological position is a
dual-aspect monism, which assumes that instinctual
emotional behaviors and affective states are pretty
much reflections of the global neurodynamics of
essentially the same brain systems. This assumption
also allows us to develop effective empirical strate-
gies to try to understand human emotional feelings
through a careful study of animal brains. I will now
briefly summarize some of these universal emo-
tional systems that exist in mammals and many
other vertebrates, and then focus on the most inter-

esting and subtle of these systems—the ones that
mediate social emotions such as separation distress,
social bonding, and playfulness. A detailed com-
pendium of the evidence for these and other core
emotional systems shared by humans and other ani-
mals is available in Panksepp (1998a), so at this
juncture, I will provide only a nut-sheil listing of the
key systems that exist as processes of the affective-
emotional apparatus.

SEVEN CROSS-SPECIES CORE
EMOTIONAL SYSTEMS AND
RELATED MOTIVATIONAL
STRUCTURES

Let us briefly consider some of the intrinsic emo-
tional systems that are shared evolutionary “gifts” in
all mammals. These systems are important for the
emotionally motivated behaviors of both animals
and humans. Even though there are bound to be
many differences in detail among different species,
to the best of our knowledge, the general trajectories
and executive neurochemistries are the same. We do
not have sufficient room to cover these systems in
detail here, so I will merely introduce them with
brief evolutionary vignettes. (Interested readers are
directed to Affective Neuroscience for a more com-
prehensive coverage [Panksepp 1998al.) After these
preliminary introductions, however, three of the sys-
tems (1, 6, and 7) will receive a bit more attention.
It should also be noted that there are many other
affect systems in the brain—e.g., hunger, thirst, dis-
gust, pain, and the various pleasures of sensation—
but they are not properly placed in the “emotion”
category, where the defining features are intrinsic
central nervous system states with strong and com-
plex, instinctually characteristic, action urges such
as SEEKING, RAGE, FEAR, LUST, CARE, PANIC, and
PLAY.

1. A remarkable system that has emerged from
brain research is that which mediates the appetitive
desire to find and harvest the fruits of the world. A
reasonable label for this general-purpose desire sys-
tem is the SEEKING system. Animals “love” to self-
activate—to  self-stimulate—this  system in
addictive ways. For decades, this system was con-
sidered to be a reward-pleasure system, but it is now
generally agreed that it is better conceptualized as a
basic, positively motivated action system that helps
mediate our desires, our foraging, and our positive
expectancies about the world rather than the behav-
ioristic concept of reinforcement. It courses from
the midbrain to the ventro-medial forebrain and is
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activated strongly by the meso-limbic dopamine
systems (Tkemoto & Panksepp 1999). This system is
presently being intensively studied in animals as a
general purpose learning system, as it is essential
for animals to pursue all the fruits of their environ-
ments, including the satisfactions to be had through
the emotional systems already discussed, such as
the seeking of safety when one is scared or seeking
retribution when one is angry (for summary, see
Panksepp & Moskal 2004). This system can even
energize dreams (Solms 2000). The fact that this
syster can be used for so many seemingly distinct
motivations, operating in both positive and negative
emotional situations, has been a difficult finding for
psychology to assimilate. However, it is a reason-
able way for evolution to have constructed a gen-
eral-purpose motivational urge that is needed in
many situations, helping maintain a fluidity in
behavior as well as the operations of the cognitive
apparatus (Ikemoto & Panksepp 1999)

2. Where does anger come from? It is commonly
aroused by frustration and the inability to behave
freely. An easy way to make a baby angry, to arouse
its RAGE system, is to restrain its arms to the side of
its body. If adults do not get what they want, they
are also much more likely to become enraged than
they otherwise would be. Of course, adults can
modulate their anger in ways that children and ani-
mals cannot, because it is often wise to keep this
emotional system well regulated. Just like every
sub-cortical emotional system, higher cortico-cog-
nitive systems are able to provide inhibition, guid-
ance, and other forms of emotional regulation. We
presently have no psychotropic medications that can
specifically control pathological anger, but the neu-
roscientific analysis of RAGE circuitry may eventu-
ally yield such tools for emotional self-regulation.
Many peptide candidates, most prominently
Substance P, have been identified along this amyg-
dala-hypothalamic-midbrain operating system for
affective attack, or, as the behavioral neuroscientists
prefer, the “defense motivation system.”

3. Our world has abundant dangers, many of
which we need to learn about, and others which we
intrinsically FEAR. Fear is commonly evoked by the
anger of other, bigger and stronger, people and ani-
mals. Although the stimuli that provoke fearfulness
in different species are often different (e.g., dark-
ness in humans and light in rats; we like cats, but
rats have an intrinsic fear of cat smells), the core
structures of the FEAR system are remarkably simi-
lar across all mammalian species. Neuroscientists
have unraveled the details of the brain circuitry that

mediate some of the fears, but they have tended to
focus on information that enters the FEAR system via
so-called “high roads” (more cognitive-perceptual
inputs to brain areas such as the amygdala), and via
the so-called “low road,” the more primitive sensory
inputs to the same brain regions, from which
descends what might be called the “Royal Road”—
the evolved FEAR system itself, which governs the
instinctual action apparatus that intrinsically helps
animals avoid danger (Panksepp 1998a). Several
distinct fear systems may exist in the brain, but the
FEAR system appears to be the one inhibited by mod-
ermn anti-anxiety drugs used clinically in humans.
These same drugs reduce the affective-motivational
impact of fearful stimuli and situations in animals.
A host of neuropeptide candidates that could be tar-
gets for new drug development exist along this sys-
tem (Panksepp & Harro 2004).

4., Where would we mammals be if we did not
have brain systems to feel LusT for each other? Male
and female sexual systems are laid down early in
development, while babies are still gestating, but
they are not brought fully into action until puberty,
when the maturing gonadal hormone systems begin
to spawn male and female sexual desires. Because
of the way the brain and body get organized, how-
ever, female-type desires can exist in male brains,
and male-type desires can exist in female brains (see
Pfaff 1999). Of course, learning and culture persis-
tently add layers of control and complexity that can-
not yet be disentangled by neuroscience; however, |
suspect we can work out the mechanisms of social
and orgasmic pleasures by studying the neural sub-
strates of rat sexual behaviors. It has long been
known that male rats find sexual activity to be a pos-
itive reward, but it has only recently been well doc-
umented in females, partly because it is harder to
establish experimental conditions for females where
they can self-pace this activity. It is now known that
“only self-paced mating is rewarding in rats of both
sexes” (Martinez & Paredes 2001).

5. Where would we mammals be if we did not
have brain systems to take CARE of each other?
Extinct. The maternal attachment instinct, so rich in
every species of mammal (and bird too), allows us to
propagate effectively down generations. To have left
this to chance or the vagaries of individual learning
would have assured the end of our line of ascent.
These hormonally governed urges, still present in
humans, have produced a sea-change in the way we
respond to newborn babies—those squiggly infant
lives that carry our hopes and our recombined pack-
ages of genes. The changing tides of peripheral
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estrogen, progesterone, prolactin, and brain oxytocin
figure heavily in the transformation of a virgin
female brain into a fully maternal state (see Numan
& Insel 2003). Because males and females have such
large differences in these brain and body systems,
males require more emotional education to become
fully motivated, and hence engaged, caretakers.

6. When young children get lost, they are thrown
into a PANIC. The young of other mammals and most
birds are no different. They cry out for care, and
their feelings of sudden aloneness and distress may
reflect the ancestral codes on which adult sadness
and grief are built. A critical brain system is that
which yields separation distress calls (crying) in all
mammalian species. Brain chemistries that exacer-
bate feelings of distress (e.g., corticotropin-releas-
ing factor) and those that powerfully alleviate
distress (e.g., brain opioids, oxytocin, and prolactin)
are the ones that figure heavily in the genesis of
social attachments and probably amelioration of
depression (Nelson & Panksepp 1996). These
chemistries instigate desires to create inter-subjec-
tive spaces with others where both animals and
humans can learn the emotional ways of their kind.
Many social neurochemistries remain to be found,
but when they are, we will eventually have new
ways to help those whose social emotional “ener-
gies” are more or less than they desire (Panksepp
2003a). This knowledge may also link up with a bet-
ter understanding of childhood disorders such as
autism, because some children with this condition
may be socially aloof if they are addicted to their
own self-released opioids as opposed to those acti-
vated by significant others (Panksepp et al. 1991).

7. Young animals PL.AY with each other in order to
navigate social possibilities in joyous ways. The
urge to play was also not left to chance by evolution,
but is built into the instinctual action apparatus of
the mammalian brain. We know less about this emo-
tional system than any other, partly because so few
are willing to recognize that such gifts could be
derived as much from Mother Nature as our kindest
nurture. It is even harder to conceive that such sys-
tems can even promote a joyous “laughter” in other
species (Panksepp & Burgdorf 2003), but these are
“experience expectant” systems that bring young
animals to the perimeter of their social-knowledge,
to psychic places where one must pause to contem-
plate what one can or cannot do to others. Children
who are not allowed safe places to exercise their
ludic energies—these urges for rough-and-tumble
engagement—may express such ancient urges in sit-
vations where they should not. To be too impulsive

within the classroom is to increase the likelihood
that one will be labeled as a troublemaker (e.g., with
Attention Deficit Hyperactivity Disorder) who
“should” be quieted with anti-play drugs, for exam-
ple, psychostimulants such as Ritalin. Some of us
entertain the idea that many of these kids, especially
when they are very young, would find better benefits
from extra rations of rough-and-tumble activities
every day (Panksepp 1998c, Panksepp et al. 2003).
It seems likely that this type of social activity can
program brain circuits essential for well-modulated
social abilities, perhaps partly by activating many
genes that promote neuronal growth and health. As
Plato said in the Republic, **Our children from their
earliest years must take part in all the more lawful
forms of play, for if they are not surrounded with
such an atmosphere they can never grow up to be
well conducted and virtuous citizens.”

MORE ON THE SEEKING, PANIC,
AND PLAY SYSTEMS OF THE
BRAIN

Let me now cover three of the above systems in
greater detail. These are the ones I have expended
most research effort on and that we have rather sin-
gle-mindedly sought to introduce into neuroscience
and psychology, with mixed success. The first sys-
tem had been well studied under the concepts of
brain “reward” and “reinforcement” systems, with
some individuals willing to go so far as to postulate
that the system was the main source of pleasure.
Such views had many paradoxes, leading me to pos-
tulate that the system was instead a fundamental
substrate of exploration, seeking, and desire.
Although most investigators are now heading in that
theoretical direction under many seemingly distinct
semantic banners (for an overview, see Panksepp &
Moskal 2004), let us look at this system in relatively
simple conceptual terms.

THE SEEKING SYSTEM

Most of us readily recognize that animals actively
do many things “energetically.” Animal behavior
seems outwardly purposive and with just a little
experience with the reward contingencies of the
world, it becomes intensely goal-directed in a “mag-
netized” sort of way. The animals seem to show
every indication that they have some level of com-
prehension of their goals, and if barriers to success
are imposed, they persist in quite flexible but insis-
tent ways. If nothing works, they often tend to show
frustration and anger, and eventually they give up
and “extinguish” (but they do not forget). Although
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the animals’ well-developed behavior patterns seem
to make good sense in terms of the apparent cogni-
tive goals, it is the energized nature of their riveted
attention to tasks and their focused movement
toward things that seem to indicate that they have
internal wants and desires. There is every indication
that some type of mental process seems to exist in
seeking that may reflect rudimentary thought. It is
hard to imagine that such goal-seeking patterns
could occur in living systems that had no experi-
ences. Although it is much easier for us to think
about animals’ behaviors in terms of what they are
aspiring to find or achieve (the active organism per-
spective) than in terms of what stimuli have
impinged on them in the past (passive receivers of
information), for ontological reasons, behaviorists
have long found the latter option to be the scientifi-
cally more-attractive way to view the causes of ani-
mal behavior. In any event, the neuroscience
evidence indicates that all mammalian brains con-
tain a general purpose SEEKING system that is
designed to actively engage the world, and espe-
cially its life-sustaining resources, and in this active
quest to also integrate a large amount of information
about the world for increasing the future efficiency
of behavior. Thus, it is easy to see how both views
could be easily blended, but until recently there has
been little incentive to include the evolutionary per-
spective that an emotive system for resource acqui-
sition is an intrinsic part of the nervous system and
that it has affective feel to it—an invigorated posi-
tive feeling of engagement with tasks that can bor-
der on euphoria. The affect would be a good way to
motivate behavioral richness. Indeed, all the psy-
chostimulants seem to promote such feelings, help-
ing explain not only why certain drugs are addictive
but also why goal-directed behaviors have such a
wonderful and often obsessive persistence.

THE PANIC SYSTEM

To be a mammal is to be socially dependent and
bonded to others. John Bowlby was the first to bring
this concept to the psychiatric forefront, and only
recently have research programs attempted to clar-
ify the neural underpinnings. I think our own
research effort was the first to conceptualize an
intrinsic social-emotional system in the mammalian
brain. The guiding idea was that severance of social
bonds led to painful feelings of separation distress
that could be monitored by crying behaviors in
young animals separated from their mothers.
Endogenous opioids that could regulate feelings of
physical pain were hypothesized to inhibit separa-

tion distress. The effects of opioids on the emotional
response turned out to be even more robust than on
the physical pain, leading to the study of many
details (Panksepp et al. 1980b, Panksepp et al. 1985,
Panksepp et al. 1988). Along the way, we also dis-
covered other important chemistries that robustly
quelled separation distress, such as oxytocin
(Panksepp 1988, 1992) and prolactin (Panksepp
1998a). Others beautifully described how oxytocin
regulated social dynamics in various species of
voles (Carter 2003, Insel 2003). All these findings
have now converged on the implicit acceptance of
integrated social emotional systems within the
brain, although it is hard for most to admit that other
animals probably feel the emotional power of these
systems in their own lives. Anyone who has seen
how persistently both mother and infant, in practi-
cally all mammalian species, aspire to achieve
reunion when forcibly separated must be rather
cold-hearted and wrong not to accept the most
likely possible conclusion. The rational point of
view is that other animals feel the power of their
social needs intensely, even though we can re-sym-
bolize our needs in great literature, music, movies,
dance, and other arts. Yes, feelings of loss and lone-
liness can energize our cortical creative energies,
but those higher processes do not create affect on
their own.

THE PLAY SYSTEM

Soon after we discovered the locations and cardinal
chemistries of separation distress, we sought to con-
sider the opposite side of the social coin, that is, the
profound desire of animals to interact with each
other in energetic ways, from juvenile play to sexual
congress. We decided to focus on rough-and-tumble
play as the process that deserved the most attention,
not only because it seemed to be the foundational
process for the emergence of many other social
skills but also because it had largely been neglected
in experimental animal behavior and essentially
ignored by neuroscientists. We found that play was
easy to study in the laboratory, that it was a power-
ful positive incentive, and we identified many of the
attributes, as did a few investigators who joined the
search (for summary, see Panksepp 1998a). The
underlying brain systems were harder to identify,
but we could be confident that they included quite
ancient brain systems, because the behavior sur-
vived radical decortication. Animals without any
neocortex played vigorously (Panksepp et al. 1994).

Although our analysis of sensory systems regu-
lating play highlighted both somatosensory and
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auditory systems (Siviy & Panksepp 1987), we were
especially intrigued by “play sounds™ when we lis-
tened at ultrasonic levels (Knuston et al. 1998). It
took us a few years to consider that those abundant
50-kHz chirps resembled laughter, and we then con-
ducted a great deal of research before we felt confi-
dent enough to share that working hypothesis with
the scientific community (Panksepp & Burgdorf
1999). Not surprisingly, segments of this commu-
nity were very unreceptive, as they had been toward
our separation distress work (for example, see
Blumberg & Sokoloff 2001, LeDoux 2002). We
have assembled a critical mass of data for the liberal
views we favor that a dozen good reasons exist to
believe that all open-minded scientists should enter-
tain the possibility that such sounds reflect a posi-
tive affective process which, in its most intense
forms, can be emotionally characterized as a play-
ful, social joy (Panksepp & Burgdorf 2003). That
such brain functions may exist in other species pro-
vides a robust reason to more fully anticipate the
existence of other remarkable affective processes in
their psychological repertoire. In any event, the evi-
dence strongly suggests that many human emotional
feelings are based on these types of ancient brain
systems (Panksepp 1985, Heath 1996).

SOCIAL DEPENDENCE, SOCIAL
BONDING, SOCIAL PAIN, AND
SOCIAL ATTACHMENTS

The fundamental issue is, what are the core neu-
ropsychological dimensions of social attachments
that evolution has provided all mammals? Our own
work on the topic emerged from the recognition that
separation distress, and hence crying circuitry,
might be the inroad to this problem (Panksepp 1981,
Nelson & Panksepp 1998). As already indicated, the
key chemistries discovered were opioids that stimu-
late mu receptors, as well as oxytocin and prolactin
sensitivities of the brain. The oxytocin story has
received extensive experimental attention because
of field mice, such as the prairie voles, that exhibit
pair-bonding. Sue Carter (2003) and Tom Insel
(2003) have been at the forefront of robust research
programs that have highlighted how important oxy-
tocin (and also vasopressin in males) is to the for-
mation of social friendships and allegiances. Others
were showing that oxytocin was critical for facili-
tating mother-infant bonding in sheep, maternal
urges in many species, and solidification of social
memories in rats (for details, see Panksepp 1998a,
or numerous papers by Carter or Insel). Our lab was
the first to demonstrate that oxytocin was even more

effective than opioids in reducing separation dis-
tress in birds (Panksepp 1988). We proceeded to
demonstrate that social bonding from the infant’s
perspective was also oxytocin-facilitated in rats
(Nelson & Panksepp 1996, 1998).

Rather than detail those findings, let me consider
the idea that the “painful” experience of social loss,
ranging from a perceived lack of social support to
the profound internal “ache” resulting from aban-
donment or death of a loved one, achieves part of its
emotional intensity from the brain systems that
mediate physical pain (Panksepp 1998a, 2003b).
Behavioral brain research on separation distress
systems of other animals has long suggested an evo-
lutionary relationship between the sources of social
isolation-induced distress and physical pain
(Panksepp 1981). Given the dependence of mam-
malian young on their caregivers, it is easy to under-
stand the strong survival value conferred by neural
systems that elaborate both social attachments that
may have evolutionary relations and those that
mediate the affective qualities of physical pain. If
evidence continues to support this relationship,
intriguing implications may exist for the clinical
management of pain in both humans and other ani-
mals.

It has long been common in diverse human cul-
tures for people to talk about the loss of a loved one
in terms of painful feelings. This seems to be more
than a semantic metaphor. Although we have no
time capsule to return to the evolutionary origins of
brain emotional systems, close analyses of living
brains offer important clues. So far, the strongest
evidence for the evolutionary relations between
social pain and physical pain systems comes largely
from the fact that localized electrical stimuiation of
subcortical brain areas that have been implicated in
the regulation of pain can provoke separation cries,
and these responses are regulated by endogenous
opioids (Herman & Panksepp 1981, Panksepp et al.
1988). Additional areas of control include the ante-
rior cingulate, the bed-nucleus of the stria termi-
nalis, the ventral septal and dorsal preoptic areas,
the dorsomedial thalamus, and the periaqueductal
central gray (PAG) of the brain stem (Figure 5.2).
Recent human brain imaging has highlighted very
similar trajectories of brain activation on humans
experiencing intense sadness (Damasio et al. 2000).
Some of these areas, especially the last two, are
known to control feelings of physical pain. Indeed,
the PAG is the brain area from which emotional dis-
tress can be most easily evoked in humans and ani-
mals with the lowest levels of brain stimulation.
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Figure 5.2. Remarkable similarities exist between regions of the guinea pig brain that, when
activated, provoke separation distress and areas of the human brain that are activated during
feelings of sadness. During separation distress in guinea pigs, the most responsive brain
areas are the anterior cingulate {(AC), the ventral septal (VS) and dorsal preoptic areas
(dPOA), the bed nucleus of the stria terminalis (BN), the dorsomedial thalamus (DMT), and
the periaqueductal central gray area of the brain stem (PAG). In humans experiencing sad-
ness, the anterior cingulate is most responsive, but other areas also activated include the
DMT, PAG, and insula. The correspondence between the brain regions activated during
human sadness and those activated during animal separation distress suggests that human
feelings may arise from the instinctual emotional action systems of ancient regions of the
mammalian brain. OB, olfactory bulb; CC, corpus callosum; CB, cerebellum. Figure is
reprinted from Panksepp (2003b), Science 302, p. 238, with the permission of the American

Assaciation for the Advancement of Science.

Pursuant to the demonstration that prosocial
activites such as play release opioids in the brain
(Panksepp & Bishop 1981), human brain imaging
has recently highlighted that opioid activity is
markedly reduced during the experience of sadness
(Zubieta et al. 2003). In sum, it seems likely that
certain kinds of psychological pain, especially grief
and intense loneliness, have emerged as exaptations
from systems that controlled only physical pain at
some remote time in our ancestral past.

A growing human psycho-social literature now
suggests that the social environment can modulate
the affective intensity of pain (for example, see

Leary & Springer 2000, Brown et al. 2003).
Moreover, results of recent brain imaging studies
are consistent with the idea that certain brain areas
such as the anterior cingulate cortex (ACC), long
implicated in the processing of pain responses
(Rainville 2002), also participate in the genesis of
distressful social feelings (Eisenberger et al. 2003).
Brain research has long indicated that this brain area
also helps mediate social processes such as maternal
behavior, social bonding, and separation calls
(MacLean 1990, Panksepp 1998a).

The Eisenberger et al. (2003) study employed a
new behavioral task that allowed feelings of social
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exclusion/ostracism to be evoked easily in the soli-
tary confines of a modern brain imaging device
(Williams et al. 2000). Participants were ostracized
during a simulated ball-tossing video game while
their cerebral blood oxygenation was monitored via
fMRI. Social exclusion distress was experienced by
the experimental subjects when the two other “play-
ers” (actually computerized stooges) stopped throw-
ing the ball to the subjects. As the subjects were
shunned, two brain regions showed substantial
arousals. One was the ACC, where the greater the
evoked feelings of social distress, the more the ACC
was aroused. The other area, in the ventral pre-
frontal cortex, known to participate in emotional
evaluations, showed the opposite pattern. Instead of
becoming increasingly aroused with escalating dis-
tress, activation diminished as distress increased.
The two aroused brain areas were moving in oppo-
site directions with reference to the degree of expe-
rienced affect.

These patterns are consistent with the idea that
the pain mechanisms of the ACC (Télle et al. 1999,
Price 2000) are important for generating the feel-
ings of distress due to being ostracized, while the
prefrontal cortex, a brain region that regulates emo-
tion (for summary see Devinsky et al. 1995), may
help counteract the painful feeling of being
shunned. Of course, the feelings induced in such
laboratory settings are a pale shadow of the real-life
feelings that humans and other animals experience
during sudden social loss. It will be most interesting
when more intense feelings of social loss are stud-
ied with a better focus on even deeper regions of the
mammalian brain that control separation distress,
such as the PAG and ACC (Panksepp et al. 1988),
which have also been visualized during intense
human sadness (Damasio et al. 2000; Liotti &
Panksepp, 2004).

There are, of course, explanations other than
direct affect generators in the ACC. The anterior
cingulate is aroused in many other attention-grab-
bing tasks and situations (Paus 2001). The ACC has
also long been implicated in re-allocation of atten-
tional resources (Eccleston & Crombez 1999), auto-
nomic nervous system activity, and the mediation of
various cognitive functions (Bush et al. 2000, Paus
2001). Recent work has highlighted how heart rate
during various cognitive and motor tasks is highly
correlated with ACC arousal, leading to the sugges-
tion “that a principal function of the ACC is the reg-
ulation of bodily states of arousal to meet
concurrent behavioral demand” (Critchley et al.
2003). These are the types of control issues that will

have to be addressed in an attempt to specify affect-
mediating brain regions using correlative measures
such as fMRIL

Although much work remains to be done before
the neural causes of experienced pain are ade-
quately understood, the above findings dovetail well
with what we know about the neural substrates of
social separation distress in other animals, which
first highlighted the potential relationships between
the separation distress mechanisms of the brain and
the core brain systems for the affective intensity of
pain (see Panksepp et al. 1980b, Panksepp 1981 and
initial reviews). The obvious fact that crying occurs
in response to pain as well as social loss was not our
only reason for considering such relationships. Our
initial work into the neurochemistry of social
attachments a quarter of a century ago was also
motivated by the possibility that the loss of a loved
one—the painful grief occasioned by sudden loss of
social support—could be alleviated by the same
brain chemistries that regulate our feelings of phys-
ical pain. Opioid alkaloids of plant origin (e.g., mor-
phine), as well as the endogenous opioids of the
brain {especially endorphins), proved to be quintes-
sentially effective in alleviating behavioral mea-
sures of separation distress (as monitored by the
frequency of isolation-cries), in various species
including young dogs, guinea pigs, chicks, rats, and
primates (Panksepp et al. 1980b, Panksepp et al.
1985). These findings not only affirmed our conjec-
ture that fundamental similarities may exist between
the brain dynamics of narcotic dependence and
social dependence/bonding but also forged an
empirical link between neural mechanisms that reg-
ulate feelings of social loss and those that mediate
feelings of pain. So far, most of the human studies
in this arena, such as that by Eisenberger and col-
leagues (2003), are correlative in nature.

The relationships between physical pain and
social exclusion distress systems of the brain need
to be further evaluated with causal studies. Some
can be done in humans, for instance, by including
pharmacological manipulations such as opiate
receptor stimulants and antagonists; however, the
animal research leads the way in novel manipula-
tions. Because several other brain chemistries have
been identified that powerfully and specifically reg-
ulate separation distress, especially oxytocin
(Panksepp 1992), a neuropeptide that can also atten-
uate pain (Lundeberg et al. 1994), additional critical
causal tests could be envisioned as soon as clinically
useable drugs to modify such neuropeptidergic sys-
tems are developed. Many of the needed functional
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dissections cannot be achieved with human studies,
and progress will require investigators to have a new
willingness to entertain that psychological
processes exist in the minds of other animais. If we
are willing to accept that animals experience affec-
tive processes, we have a special responsibility to do
such studies with a new level of cross-species sensi-
tivity.

Perhaps the biggest stumbling block to future sci-
entific progress in mind sciences interested in fun-
damental issues of consciousness is the general
unwillingness of the scientific community to try to
study brain-affect linkages in animal models in
which the neural foundations of emotional experi-
ences can be studied in some detail. To the present
day, experts claim that most animals do not experi-
ence pain. One prominent investigator recently
asserted that the anatomical “evidence indicates that
they cannot, because the phylogenetically new path-
way that conveys primary homeostatic afferent
activity direct to thalamocortical levels in primates .
.. is either rudimentary or absent in non-primates”
(Craig 2003). Although anatomical evidence sug-
gests that many other species do not have the
sophisticated forms of reflective self-awareness that
human do, such views ignore the vast amount of
behavioral data concerning the role of many primi-
tive brain systems in the generation of raw emo-
tional experiences (Panksepp 1998a). In fact, the
behavioral data is quite compelling that all mam-
mals do experience pain and that, just as in humans,
the ACC is involved in the genesis of those experi-
ences (Johansen et al. 2001).

The vigorous social bonding that all infants and
mothers in mammalian species show for each other,
and the prolonged signs of distress in isolated young
animals, are so clearly reflective of a profound
affective state that it is hard to imagine that any
other position, such as animals having no feelings,
could still be accepted as the default position by
such a large segment of the neuroscientific commu-
nity. Clearly, it is both ethically and scientifically
wiser to invest in the working hypothesis that other
animals do have many affective experiences than to
sustain the Cartesian bias that they do not. It is
*wise” not only for potential ethical reasons but also
because animal models are the only efficient way to
work out the underlying causal details.

Now that more and more human investigators rec-
ognize that the affective sting of social pain may
share evolutionary relations with that of physical
pain, many new avenues of understanding and clin-

ically useful interventions may open up. The quality
of social environments may contribute much to not
only our emotional feelings but also our ability to
cope with pain (Gatchel & Turk 2000, McMillan
2002). There has long been evidence that the pain of
childbirth is eased with social support (Klaus et al.
1986), and substantial evidence that both cardiac
and post-operative pain can be alleviated likewise
(Kulik & Mabhler 1989, King et al. 1993).

Indeed, the placebo effect could be conceptual-
ized as the cerebral representation of the “healing-
touch,” which may be partly mediated by opioid
release in the brain. Contact-comfort in animals is
partly mediated by release of opioids (Panksepp et
al. 1980a). Placebos in humans operate partly
through opioid release (Petrovic et al. 2002) and can
reduce arousal of anterior cingulate regions of the
brain that are commonly overactive when people are
depressed or in distress (Mayberg et al. 2002).
Substantial research has demonstrated placebo
effects in animals, and their underlying mechanisms
appear to be quite similar to those in humans (for a
review, see McMillan 1999a).

The overall message seems obvious. Abundant
room still exists to use human empathy and the heal-
ing touch in the management of all forms of pain. In
humans this can take the form of music, which often
quintessentially captures social feelings (Panksepp
& Bernatzky 2002); in domestic animals, the mere
proximity of friendly and caring others can surely
provide substantial relief (for a review, see
McMillan 1999b). For instance, animals exhibit
diminished vocal indices of emotional pain to noci-
ceptive stimulation when they have abundant social
companionship (Panksepp 1980).

SUMMARY AND IMPLICATIONS

The issue of how we should ethically treat animals
is integrally linked to the affective quality of their
subjective experiences. If it were to turn out that
animals had no internal experience of themselves
as living creatures, without a variety of emotional
and motivational feelings, there might be little rea-
son, other than aesthetic ones, for us to be con-

‘cerned abont how we treat them. However, if the

animals’ experiences of the world resemble our
own, especially in terms of their emotional and
motivational feelings, we have profound reasons to
reflect on and feel sympathy and responsibility for
their life qualities—to respect them for the many
ways they contribute to our own quality of life. In
the scientific arena, this has become a contentious
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issue since Descartes brought us the mischief of
mind-body dualism, in which animals were
granted bodily reflexes but not mental awareness
(Rollin 1998). Although those views may bring
peace of mind to those who pursue a livelihood
through the use of animals (Thomas 1996), it
should never have given any solace to those who
are scientifically interested in the nature of mind.
My goal in this chapter has been to evaluate the
evidence, as it currently stands, concerning some
of the types of emotional experiences of which the
other animals partake.

My position, in a long historical tradition (for
example, see Darwin 1871, Hess 1957), is that the
weight of evidence indicates that human emotional
feelings are critically dependent on primitive neural
systems of the mammalian brain that coordinate
instinctual actions, and that these systems are com-
parably represented in the brains of all mammals.
There are also reasons to believe that our own
capacity for higher levels of conscious experience
are based on a solid foundation of affective
processes that represent our core biological values
as instantiated in brain systems that can be empiri-
cally defined. Very little data exist to suggest that
the basic affects emerge from the highest regions of
the human brain (Liotti & Panksepp 2004), even
though few would deny that those regions can parse
emotional feelings intp a texture of artful living that
is uniquely human.

A critical scientific question is how basic affects
are instantiated within the complexities of neural
tissues, We are on the near-shore of navigating these
mysteries empirically; however, I see no evidence to
suggest that it requires neocortical areas that are
unique to humans. The recent discovery of spindle
cells and other specialized cortical cells (Sherwood
et al. 2003) in regions such as the anterior cingulate
and orbitofrontal cortex that are important for
social-emotional strategies and experiences in all
mammals (for summary, see Blakeslee 2003) is not
a compelling functional correlate for anything yez.
Although such systems may add a great deal of rich-
ness to human emotional life and everyone might
agree that emotions profoundly influence how we
see the world and process “information,” at present,
we have no substantive causal evidence that the
higher brain areas that contribute uniquely to human
mental life are essential for raw emotional experi-
ences. The neurodynamics of extensive subcortical
circuits suffice. My philosophical view is that if we
assume a dual-aspect monism on such issues—that

certain unconditioned emotional behaviors and their
corresponding feelings arise from the same evolu-
tionarily based “instinctual” systems—we will
make more progress on understanding the sources
of both animal and human emotions than if we con-
tinue to work under the assumption that such
ancient “energies” need to be “read out” into some
type of higher consciousness. The evidence strongly
suggests that affective consciousness and cognitive
consciousness are distinct species of mental activi-
ties, albeit they interact closely in the regulation of
behavior (Panksepp 2003a). Indeed, the natural
emotional systems of the brain may be dynamic
“attractors” for the higher cognitive-perceptual
aspects of mind (Freeman 2003).

To make further scientific progress, we must
intensively study such “natural kind” types of psy-
chobehavioral systems in mammalian brains. These
core systems help construct long-term cognitive and
temperamental structures as they interact with the
perceptual processes of higher regions of the brain.
The fact that these systems were evolutionarily
designed to be centers of gravity for the emotional
concerns of animals provides a clear rationale for
considering animal welfare issues (Broom 2001).
Just as our cultural evolution has aspired to do for
human societies, environments for animals should
be designed to maximize positive affects and to
minimize negative ones (a lesson learned by most
zoos). All investigators need to worry about whether
“kennelized animals” provide adequate estimates
for the questions they are seeking to answer. If one
is interested in the breadth and depth of animals’
cognitive abilities, there are many such issues to
worry about. Although most animals may not have
the cognitive ability to dwell deeply on their emo-
tional circumstances the way we humans can, the
notion that they have no emotional concerns, no
affective inner life, remains a corrupt idea that can
promote unethical behaviors toward other sentient
species of this world. In experimental psychology
and medicine, there have at times been comparable
attitudes toward newborn human infants, which
have gradually changed as we recognize the emo-
tional sophistication of babies in realms ranging
from gustatory (Steiner 1977) to social responsivity
(Reddy 2003). However, 1 still know of several
famous developmental psychologists who do not
believe that newborn human infants can experience
pain.

One belief that prevents many interested investi-
gators from tackling such issues (after all, most
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modern behaviorists are open to new empirical
approaches) is that they realize no institutional com-
mitment exists to support such work. Thus, it is still
politically wise to present oneself as soundly behav-
joristic, if not radically so. At present, the issue of
animal feelings is not a mainstream scientific prob-
lem. As long as such chilling attitudes prevail, we
will make little additional progress on understand-
ing what affective processes really are in either ani-
mals or ourselves. And by failing to study such
issues, we will continue to deny animals the respect
and honor (perhaps even the rights [Wise, 2000])
that they deserve.

The ethical compromises we must make in pursu-
ing neuroscientific research on the mental processes
of other animals are difficult ones, but full considera-
tion can only lead to better research (Panksepp
1998a). Of course, some claim that such research
should not proceed. That would cut short the possi-
bility of further insight into the nature of our own
emotional depths and histories, and it is not a wise
option if we want to come to terms with the shared
underbelly of the affectively regulated mental appa-
ratus we still share with fellow creatures. There are
many societal benefits to be obtained from such
knowledge (Panksepp 2004a, 2004b). To pursue that
project well, however, research must proceed with a
sense of cross-species sensitivity that was not an evi-
dent feature of twentieth-century behavioral research.

NOTES

1. The term animalian, used by Susan Langer
{1951) to describe primitive ancestral psycho-
logical forces in the human psyche, is used
here to efficiently highlight that same issue.
Obviously, humans are also animals, but it is
often convenient to reinforce that by also at
times using the term “other animals™ when
referring to nonhuman species.

2. Capitalizations are used for designating emo-
tional systems, as in Panksepp (1998a). This
convention serves two purposes: 1) It highlights
that the referents are specific neural systems of
the brain, all of which are only partly under-
stood; and 2) it hopefully minimizes the likeli-
hood that by using the vernacular, we will be
accused of promoting part-whole confusions.
Our research aim is to identify the necessary
neural components of basic emotions without
suggesting that this provides a sufficient expla-
nation for all of the attributes that such emo-
tions connote in the human mind.
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Animal Boredom: Understanding
the Tedium of Confined Lives

Frangoise Wemelsfelder

INTRODUCTION

Animals play an important role in human industrial
society. We keep enormous numbers of animals
confined in small enclosed areas for the sake of food
production, scientific research, and leisure enter-
tainment and subject these animals to strict proce-
dures of management and control. The animals are
housed mostly in functional, standardized environ-
ments and are submitted daily to the same feeding
and handling routines. Thus, their lives become
highly predictable and lack surprising, challenging,
or entertaining events. So few opportunities exist for
the animal to engage with its surroundings or
express preferences that its behavioral repertoire
narrows to the functional minimum. The animal has
nothing to do. The environment might be full of
noise, smells, and things to see, but nevertheless, the
animal is barred from leading an active, self-moti-
vated life.

For decades, it was assumed that such conditions
are not detrimental to animals as long as they repro-
duce and stay physically healthy; however, recent
years have seen such an expansion in our awareness
of the intelligence with which animals lead their
lives that there is growing recognition that animals
can suffer in ways that do not primarily concern
physical health (Griffin 2001). It is now acceptable
to speak of “psychological” or “mental” well-being
in animals and to ask what is required to give them
a psychologically wholesome life (McMillan 2002).
This in turn has led to a greater willingness to pro-
vide animals with various forms of “environmental
enrichment” A rapidly growing body of research
work reports how the provision of mates, foraging
materials, bedding, or toys enlivens animals and
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reduces abnormal postures and behaviors.
Throughout this work, the leading theme of discus-
sion is what constitutes appropriate and manageable
enrichment (Shepherdson et al. 1998). Some forms
of enrichment are successful in bringing about long-
term changes in the way animals behave; others
have only a temporary effect. The question is, what
does it take to relieve an animal’s passivity and re-
empower its life (Markowitz & Aday 1998)?

The term “boredom” is a crucial concept in this
debate, summing up our sense of what life in con-
fined conditions might be like (Wood-Gush 1973,
Wemelsfelder 1990). Boredom is a rich, complex
concept that has different layers of meaning and that
cannot be measured in a quick, simple way. The
purpose of this chapter is to explore that richness
and develop a sense of what boredom is about—and
to consider how this applies to the welfare of captive
animals. The chapter consists of two main sections:
The first section takes a closer look at the history
and meaning of the term “boredom” and at the cir-
cumstances under which boredom may arise. Many
more studies have been done on human boredom
than on animal boredom, so, inevitably, this discus-
sion relies on human research; however, it goes on
to evaluate whether similar circumstances exist that
may give rise to boredom in animals. On the basis
of this discussion, a working definition of the con-
cept of animal boredom is proposed. The second
section of this chapter reviews animal studies pro-
viding empirical support for this definition and for-
mulates criteria for recognizing boredom in animals
when it occurs. To conclude, the chapter considers
what may be effective ways of preventing boredom
for animals that are permanently confined.
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UNDERSTANDING “BOREDOM”
AND HOW IT COMES ABOUT

TRANSIENT BOREDOM: THE DIFFICULTY OF
ATTENDING TO REPETITIVE OR
MONOTONOUS TASKS

Research on human boredom started to gain
momentum early in the twentieth century. It was
motivated by the rapidly growing industrialization
of workplaces and the concomitant increase of auto-
mated, highly repetitive, and/or monotonous labor
tasks (Smith 1981). The boredom arising from such
tasks was found to be associated with a decrease in
alertness and vigilance and an increase in dis-
tractibility, restlessness, irritability, fatigue, sleepi-
ness, and daydreaming (Ognianova et al. 1998).
This multifaceted syndrome negatively affected the
accuracy and efficiency of workers’ performances
and led to an increased risk of making harmful mis-
takes (O’Hanlon 1981, Kass et al. 2001a). Most
industrial tasks, however, require workers to remain
unfailingly vigilant despite their inclination to let
their attentions wane. This is experienced as stress-
ful, leading to exhaustion, depression, and com-
plaints about physical health (Thackray 1981).
Although in this context the experienced boredom
may persist and be severe, it is essentially regarded
as transient, that is, as an externally induced state
that would correct itself if circumstances would
change.

Circumstances exist that also subject animals to
repetitive or monotonous tasks. Animals in the
entertainment industry (circuses, doltphinaria, film
studios), laboratory animals, rescue or police dogs,
or guide dogs may all be asked to perform the
same task again and again. Few scientific studies
have investigated how this affects the animals’
welfare. In circuses and dolphinaria, learning to
perform routines may bring animals temporary
relief from the boredom of their living quarters,
especially when training is based on positive inter-
action and reinforcement (Pryor 1986, Kiley-
Worthington 1997). When animals are not
sufficiently motivated to perform a task, however,
these positive methods may not work. The animals
may then have to be forced to sustain vigilance
against their will, which may lead to anxiety and
boredom (e.g., Anonymous 2003). In laboratories,
animals perform repetitive tasks to allow scientists
to take certain measurements. The animals do not
understand the purpose of such tasks but neverthe-
less need to stay alert and so may well become fid-
gety and bored.

CHRONIC BOREDOM: THE DIFFICULTY OF

FINDING SOMETHING MEANINGFUL TO DO

The research on automated industrial tasks soon
brought to light that not all human individuals
respond to these tasks with similar levels of boredom;
some people are easily bored, while others are not.
This led researchers to see boredom as a more
chronic “trait” rather than a transient “state” and to
develop a “Boredom Proneness Scale” (Farmer &
Sundberg 1986). This scale has provided the starting
point for much research on human boredom and the
conditions under which it occurs. It became clear that
boredom does not arise only in industrial tasks but
also in a wider range of social contexts such as fam-
ily life, school and university education, prisons, and
hospitals. Here again, boredom emerges as a com-
plex, multifaceted syndrome. The boredom-prone
person is one with a dependency on external excite-
ment and challenge who finds it hard to concentrate
and keep him- or herself interested or entertained; has
a strong sense of time passing by; and experiences
varying degrees of tedium, apathy, restlessness, frus-
tration, anxiety, hostility, loneliness, and depression.
He or she perceives day-to-day tasks as requiring
effort and often experiences general dissatisfaction
with his or her job or life (Vodanovich et al. 1997,
Kass et al. 2001b). In sum, the boredom-prone person
finds it difficult to experience meaning in the activi-
ties with which he or she is engaged (Gemmill &
Oakley 1992, Newberry & Duncan 2001).

The question is what causes people to experience
such a state—what sort of factors bring on these
symptoms of chronic boredom. We tend to assume
that people are naturally competent in finding things
to do; however, certain circumstances may hinder a
person in sustaining personal interests and goals
(Csikszentmihalyi 1977, Barbalet 1999). One obvi-
ous case is that of enforced confinement such as in
prisons, mental health clinics, or even schools.
These institutions may provide various forms of
exercise and entertainment but crucially, the indi-
vidual is not free to choose how, where, and when to
act. He or she can respond with more or less enthu-
siasm to proposed activities, but true creative auton-
omy is not an option. As a consequence, the
environment, though offering variable stimulation,
may still be experienced as dull and “subjectively
monotonous” (Meisenhelder 1985, Perkins & Hill
1985). Indeed, this may happen even if an overload
of stimulation occurs; if a person is overwhelmed
and fails to creatively engage, he or she will still feel
bored (Klapp 1986).
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Even when not physically confined, people can
be constrained in their creative autonomy through
various forms of social control. When adolescents
are controlled too strongly in their leisure activities
by parents or teachers, they typically respond by
being bored (Caldwell et al. 1999). To cope with
such boredom and “pass the time,” they turn their
attentions to impulsive, sensation-seeking, disrup-
tive behaviors (e.g., truancy, drug use, casual
aggression). Yet stimulating as such behaviors may
be, they lack personal meaning and reflect a passive
dependency on external excitement. Never truly sat-
isfying, such excitement will set off further cycles
of boredom and alienation and, when allowed to
develop unchecked, may iead to severe addiction or
delinquency (Barbalet 1999, Newberry & Duncan
2001). Thus, “activity” and “sensation” are not in
and of themselves meaningful. Dissociated from a
person’s voluntary, authentic interest, that person’s
performance becomes incoherent, uncoordinated,
and unrewarding. Typically, addicts are disaffected
from their compulsive habits; there is no pleasurable
engagement, they feel unmotivated to deal with the
situation, and they remain hostile and bored.

As with automated industrial tasks, boredom in
this context seems a matter of enforced attention
and experienced monotony; however, it is no longer
transient but has become internalized, disrupting
behavioral and psychological organization.
Boredom theorists suggest that the chronic impedi-
ment of voluntary activity leads to a progressive dis-
integration of psychological “time” or “flow”
(Straus 1966, Csikszentmihalyi 1977, Harris 2000).
Typically, our attentive awareness flows in time,
connecting past, present, and future and endowing
behavior with meaningful coherence. Normally in
such flow, we experience alert relaxation, absorbed
interest, positive anticipation, personal efficacy,
spontaneous creativity, and intrinsic enjoyment. We
perceive life as open toward the future and full of
potential, and this motivates us to get out and
engage with the world. Life is not an effort—it
flows (Bargdill 2000).

People for whom this process is somehow
blocked, however, lose this experience. In prisons,
time is experienced as a burden that must be made
to flow. Futureless, the passage of time seems mad-
deningly repetitive and strangely jerky and discon-
tinuous. The alert relaxation of normal life is
replaced with a taut, muted awareness; trapped
within the past, the prisoner feels dehumanized and
depressed (Meisenhelder 1985). Outside the prison
environment, people show similar signs of “flow

deprivation” when their expression of voluntary
interest is blocked: They become tense, impatient,
irritable, and abrupt and feel listless, despondent,
grim, and depressed. Life becomes an effort, and
psychological atrophy sets in (Harris 2000, Hunter
& Csikszentmihalyi 2003). There is growing evi-
dence that such decline also affects a person’s phys-
ical health, reducing his or her ability to cope with
stress and increasing his or her susceptibility to ill-
ness (Sommers & Vodanovich 2000). All in all, it is
undisputed that this syndrome involves suffering
and distress; in suffering boredom, the disintegra-
tion of autonomy and identity is resisted and expe-
rienced as wrong (Barbalet 1999).

Circumstances that also constrain animals and bar
them from expressing voluntary interests are not
difficult to find. As indicated in the introduction,
virtually all captive animals live in institutionalized
conditions. In laboratory and agricultural systems,
animals tend to be kept in simple functional envi-
ronments and are submitted daily to the same feed-
ing and handling routines. Very few opportunities
exist for these animals to express individual inter-
ests or preferences beyond the bare functional min-
imum. The cage environment may contain noise,
smells, and things to see, and to these, the animal
may respond; but this is not to say that the animal
can engage creatively and experience attentional
flow. For animals, too, it may be true that “activity”
and “sensation” do not equal “meaning” and that an
animal must be allowed to engage in voluntary
activities for this experience to arise (Wemelsfelder
1993).

DEEP BOREDOM: THE DIFFICULTY OF
FINDING MEANING IN MODERN SOCIETY

The study of chronic boredom in individual people
brought to light the profound effect that social con-
trol can have on the fulfillment of their lives. It is
therefore not surprising that various thinkers have
considered the relationship between boredom and
society as a whole, using boredom as a key concept
in their critique of the values of the post-modern
world (Klapp 1986, Brissett & Snow 1993, Thiele
1997). These values, it is argued, reflect the growing
acceleration of tempo of life in the West (Rifkin
1987). Our culture is obsessed with speed, time sav-
ing, and efficiency and has an extremely negative
attitude toward waiting. Time is a commodity, and
we wish our actions to have guaranteed results from
beginning to end. Leisure centers offer readily
accessible excitement, but the excitement is pre-
scripted, pre-digested, homogenized, and gives the
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individual little to do. When events are thus stream-
lined and made efficient, they lose their edge, their
aliveness, subtlety, and uniqueness, and, so it is
argued, become shallow and banal (Klapp 1986). A
rationalized society offers little to capture our atten-
tion; we are pushed along linear time, losing our
sense of positive anticipation and flow. Thus, mod-
ern society conquers time, leaving its inhabitants
deeply, helplessly bored (Brissett & Snow 1993,
Thiele 1997).

This collective state, often referred to as “deep
boredom” or “ennui,” has been associated by promi-
nent philosophers with a technological, science-dri-
ven age (see, for example, Heidegger 1962, Ellul
1967, Fukuyama 1989). The mechanization of our
world and its explanation in terms of predictable
causal connections may enable us to control that
world; however, few people realize that such control
by its very nature will hamper our propensity for
personal interest and engagement. It is thought that
slowly but surely, pervasive mechanization will
alienate and anesthetize our collective awareness
and cause an emptiness that “can find no corrective
in the over-production of things” (Thiele 1997).
Caught in a cage of our own making, we may suffer
the collective breakdown of meaning and joy (Ellul
1967).

It goes too far to ask whether animals may suffer
from existential ennui, but this is not to say they
could not be caught up in ours. Natural scientists
generally insist on regarding animals as complex
mechanical systems and often respond with irrita-
tion to proposals that animals may also be consid-
ered “subjects of a life,” capable of suffering in a
variety of ways (Regan 1983). There has long been
a tendency in animal science to not necessarily
regard expressions of emotional distress (e.g., fear)
as signs of suffering. Commendably objective as
this may sound, however, when facing or holding a
screaming animal, this stance is hard to maintain
(Arluke & Sanders 1996). One may ask whether the
distrust toward empathy felt by many scientists
might not be a manifestation of the collective anaes-
thesia that “deep boredom” supposedly brings about
(Thiele 1997). For example, on the one hand, scien-
tists are content to use animals as models for human
depression, but on the other hand, many resist the
idea that when kept under oppressive conditions,
animals may actually suffer from depression them-
selves. Thus, animals may well be subjected to
“deep boredom” as passive recipients. If such a
thing as collective emptiness exists, it engulfs them
too.

ANIMAL BOREDOM: A WORKING
DEFINITION

The discussion above indicates that human boredom
is generally understood as the experience of
impaired voluntary attention, leading to listiessness,
irritability, and other expressions of disrupted atten-
tional “flow.” Much of human boredom research is
based on verbal reports and questionnaires, so it is
therefore perhaps not surprising that few, if any,
authors in this field discuss the applicability of their
findings to animal lives. Social scientists tend to
conceive of boredom within the complex network of
socio-cultural relationships that constitute human
society (e.g., Gemmill & Oakley 1992, Brissett &
Snow 1993). Animals are not considered part of this
society; as Eric Fromm in his book The Sane
Society (1955) bluntly states, “Man is the only ani-
mal that can be bored.”

The justification of de-personalizing animals and
excluding them from social society, however, is
increasingly questioned in a variety of academic
fields (Midgley 1983, Arluke & Sanders 1996,
Wolch & Emel 1998, Bekoff & Goodall 2002). It
does not seem a matter of evidence or well-substan-
tiated thought that animals are disqualified from
experiencing meaning; rather, it seems to reflect a
conviction that we ought to explain animal behavior
purely in functional terms. An animal’s actions,
even when intelligent, are presumed to have mean-
ing primarily in that they are adaptive and geared
toward survival and reproduction; one is not very
likely to hear scientists suggest that animals do
things because they like doing them (but see
Sjolander 2000). Thus, a difficulty arises in apply-
ing the sort of language that human boredom
researchers use to animals. If we are uncertain
whether animals can have voluntary interests, it may
be difficult for us to see how, when safe and well-
fed, they could suffer from “having nothing to do.”

But why should animals, in addition to the need
to survive, not have such interests and enjoy what
they do for the activity’s sake? Being curious, trying
out new skills, cavorting with their mates? Whether
or not animals engage in voluntary activity is, in the
first instance, an empirical question that should be
addressed through the skilled observation of animal
behavior. The question then arises whether and how
captive conditions affect the expression of voluntary
attention—whether any evidence exists of listless-
ness, irritability, and other signs of disrupted atten-
tional flow. Again, this is an empirical question
requiring empirical research. Thus, the broad defin-
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ition for human boredom given above may serve as
a working definition for animal boredom as well.

RECOGNIZING ANIMAL
BOREDOM: SIGNS OF
DISRUPTED ATTENTIONAL
FLOW

ANIMAL EXPRESSIONS OF VOLUNTARY
ATTENTION

Ample evidence indicates that the propensity of ani-
mals to attend to their environments does not
depend on external circumstances (Archer & Birke
1983, Wemelsfelder & Birke 1997). Certainly,
unexpected or novel events will immediately attract
an animal’s attention; however, animals continu-
ously orient themselves toward their surroundings,
regardless of whether something novel has
occurred. They move their bodies, heads, and sen-
sory organs in different directions, often accompa-
nied by synchronous rhythmic vibrations of nostrils,
antennae, whiskers, or other sensors (Welker 1964),
Scientists in the early twentieth century showed
considerable interest in this stream of attention and
found that it enables animals to efficiently familiar-
ize themselves with an environment, memorize its
features, solve current problems, and anticipate
future tasks (Krechevsky 1932, Tolman 1948, Goss
& Wischner 1956). This led the scientists to inter-
pret “attentiveness” as a process of actively struc-
turing and organizing one’s response, bringing
anticipated consequences of behavior into the psy-
chological present, and adjusting behavior accord-
ingly—a capacity they referred to as
“means-end-readiness,” “hypothesis-testing,” or
“volition” (Tolman 1932, Mowrer 1960). In a simi-
lar vein, Theien (1981) links the rhythmic synchro-
nous movements that human babies make with their
arms, legs, and whole bodies to the emergence of
“voluntary control.”

Recently, the interest in attentiveness seems to
have waned. This is perhaps not surprising, given
how scientists, as indicated above, prefer to discuss
behavior in functional terms. And of course, atten-
tive behavior does fulfill an important function—
that of acquiring information and reducing an
animal’s uncertainty about the environment (Inglis
1983, Inglis et al. 2001). The persistence and versa-
tility with which animals attend to their surround-
ings, however, appears to go beyond any functional
endpoint. Animals experiment with their environ-
ments and deliberately create opportunities for try-
ing out and perceiving novel things. Most of the

time that animals are forcibly confined to experi-
mental tests, they are not often left free to enter
these tests and explore their contents in whatever
way and for however long they like, but when given
this chance in studies of “inquisitive exploration,”
animals sustain interest much longer than under
forced conditions and show a preference for objects
that can be manipulated and keep them occupied
(Harlow 1950; Welker 1956, 1957; Wood-Gush &
Vestergaard 1991, 1993; Markowitz & Aday 1998;
Newberry 1999). Equally, animals in the wild can
spend long periods creatively exploring aspects of
their environments, together or alone. Common
ravens, for example, will fly upside down, slide
down snowy slopes on their backs, play tug-of-war,
or play pass-the-stick in midair (Heinrich &
Smolker 1998).

The boundary between such explorative activities
and play is very thin. Manipulations of other ani-
mals or objects are often interspersed with loose
running, jumping, or flying movements, and the
relaxed, free-flowing character of such interactions
leads researchers to generally refer to them as
“play” (Bekoff & Byers 1998). Play occurs in a
wide variety of species, but particularly birds and
mammals are known to develop inventive rituals
and games (Kummer & Goodall 1985, McDonnell
& Poulin 2002). Whether play has an identifiable
function has long been the subject of debate; it has
recently been proposed, for example, that in mam-
mals, play helps animals to cope with unexpected
events and the sudden loss of control (Spinka et al.
2001). This may well be true; however, for the pur-
pose of this chapter, it is beside the point. The point
is that through attentiveness, exploration, and play,
animals engage with the environment for the sake of
interaction in its own right. They behave in a way
that is open-ended, versatile, innovative, and that
allows animals to experience “doing things” as an
end in itself (White 1959, Fagen 1982,
Wemelsfelder & Birke 1997). Whether it has a func-
tion or not, the activity appears spontaneous, “in the
moment,” and relaxing, and it is hard to avoid the
impression that playing animals, like children, are
having fun (Fagen 1992, Sj6lander 2000, Spinka et
al. 2001).

Given such evidence, then, it seems to me justifi-
able to accept that animals can engage in voluntary
attention and are capable of experiencing attentional
flow. The form and style in which this occurs may
vary throughout the animal kingdom; however,
expressions of voluntary attention have been
observed right down the phylogenetic scale (see, for
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example, Best 1963), and so it seems justified to not
exclude any particular species from this approach.
Like the early twentieth-century theorists, [ am of
the view that voluntary attention reflects a general
principle of behavioral organization. Through atten-
tiveness, animals organize their own activity and are
engaged and absorbed in its meaning. Like humans,
they are not automata but experience what they do
(Wemelsfelder 1997, Wemelsfelder et al. 2001).

THE ErFFECT OF CLOSE CONFINEMENT ON
ANIMAL ATTENTIVENESS

The overriding characteristic of the enclosures in
which most farm and laboratory animals are kept is
the severe restriction of horizontal and vertical
space. The cages of these animals do not allow them
to make much more than a small series of steps,
hops, or jumps, or they may even prevent normal
movement altogether (see, for example, Gunn &
Morton 1995). In this respect, those cages truly
resemble prison conditions. The space restrictions,
in turn, do not allow for more than the most basic
provisions to be placed in the cage: a food-dis-
penser, a drinker, and perhaps some bedding, nest-
ing material, or small objects for exploration.
Sometimes, particularly with larger species, not
even the space for a social companion or family
group exists, so the animal is kept in isolation. The
sparseness of such cages certainly makes them easy
to clean and makes it easy to inspect or capture ani-
mals; however, it also severely narrows the range of
behaviors in which animals can engage.

A primary effect of this restriction, not surpris-
ingly, is that animals simply cease to be active. They
spend a large proportion of their time lying down,
sleeping, or dozing (Gunn & Morton 1995, Zanella
et al. 1996). They may also go through extended
periods of motionless sitting or standing, often with
drooping heads and ears, half-closed eyes, abnor-
mally bent limbs, and pressing themselves against a
wall or stall division. Such passive postures have
been characterized as drowsy, listless, apathetic,
helpless, or depressed (Buchenauer 1981, Wood-
Gush & Vestergaard 1991, Wemelsfelder 2000,
Martin 2002). How inactive animals are in small
barren pens comes to light most clearly in compari-
son with their behavior in more-enriched pens or
enclosures. Many studies, for a range of species,
report that enriched conditions significantly reduce
the time animals spend lying, sitting, or standing in
favor of various types of activity (Schapiro et al.
1997, Beattie et al. 2000, Kelis et al. 2001, Morrison
et al. 2003, Celli et al. 2003). Thus, it appears that

for substantial amounts of time, confined animals
withdraw attention from their surroundings.

As animals stay longer in their cages, they begin
to direct their attention to inadequate substrates.
They may lick, suck, or chew the floors and bars of
their cages or start pecking, sucking, or chewing
their cage mates’ bodies (Huber-Eicher & Wechsler
1998, Day et al. 2002, Waters et al. 2002,
Margerison et al. 2003). They appear tense, restless,
and agitated and respond aggressively to other ani-
mals around them (Beattie et al. 2000, Hansen &
Berthelsen 2000, Van Loo et al. 2002). They may
also respond to their own bodies in this way, force-
fully plucking fur or feathers or chewing their own
limbs, genitals, or tail; they may also eat their own
excrement or regurgitate and reingest previous
meals (Baker & Easley 1996, Wielebnowski et al.
2002). In addition, animals may perform behaviors
that appear to have no substrate at all, such as air-
chewing, tongue-rolling, wind-sucking, or sham
dust-bathing (Buchenauer 1981, Zanella et al. 1996,
Lindberg & Nico! 1997, Marsden 2002). All of
these behaviors are likely to develop into compul-
sive habits that are difficult, if not impossible, to
break. This may lead to self-mutilation or infliction
of physical damage on other animals, sometimes so
severe as to cause their deaths (Lutz et al. 2003). As
a rule, such behaviors are not observed in natural or
semi-natural conditions and are sometimes
addressed as a confinement “vice,” as if it were the
animal’s fault. But like human addicts, the animal
does not perform such behavior out of choice.
Rather, its behavior appears relentlessly driven, not
providing much reward other than perhaps calming
the animal (Marsden 2002).

As abnormal activities develop, the animal’s
behavior loses its open-ended versatility and nar-
rows down through a process of behavioral fixation
(Dantzer 1986, Golani et al. 1999). The usual diver-
sity of behavior is reduced, and fewer elements of
behavior begin to dominate the animal’s repertoire
(Haskell et al. 1996). This is particularly evident
when the animal is presented with novel objects or
testing conditions. The animal may explore the situ-
ation but is less likely to show the bold agility and
playful inquisitiveness that enriched animals do. It
will be more anxious to approach and will restrict
its attention to fewer, less complex stimulus-aspects
of the situation (Renner 1987, Wemelsfelder et al.
2000, Meehan & Mench 2002). Thus, the animal’s
repertoire closes in and often starts to include strik-
ingly repetitive, stereotyped patterns of movement
(Lawrence & Rushen 1993).
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Stereotyped behavior patterns occur in a wide
range of captive species, in many shapes and forms.
Research indicates that these patterns tend to
emerge when the animal cannot engage in behavior
it 1s highly motivated to perform, such as searching
or hunting for food, seeking social interaction, or
just trying to escape (Spoolder et al. 1995, Wurbel
& Stauffacher 1997, Martin 2002, Bashaw et al.
2003). This association is often taken to suggest that
stereotypies reflect the frustration of specific func-
tional drives, and this may well be the case
(Carlstead 1998). However, there is more to stereo-
typies than that; their repetitive, rigid character also
signals a more general deterioration of behavioral
flexibility and control (Wemelsfelder 1993, Garner
& Mason 2002). Stereotypies affect how efficiently
animals organize their behavior and how well they
learn ‘and adapt to new tasks (Garner & Mason
2002, Garner et al. 2003). In sum, it appears that the
process of behavioral fixation observed in confined
animals may, in addition to specific traumas, also
reflect a malfunctioning of their attentive capacities
and ability for voluntary control.

Thus, ample evidence seems to exist indicating
that captive animals endure a chronic disruption of
attentional flow. This is not to say that animals com-
pletely cease to pay attention to what goes on in and
around their cage. They may be physically mobile
and respond to perceived stimuli; what matters is
whether their interest in these responses is actively,
voluntarily engaged. Do they interact resourcefully
and playfully with their environment and are they
busy and absorbed in organizing their lives? The
passive, abrupt, unvaried, and rigid nature of the
behavior of many captive animals suggests that this
is not the case. They are prevented from sustaining
activities that they are motivated to perform, and as
a result, their voluntary engagement with the envi-
ronment deteriorates. There are things to do, but not
many things they'd like to do, and so the versatility
and flow of their behavior dries up.

Does this mean that animals, like humans, are
bored? By and large, the signs of chronic boredom
identified in humans have been reported in animals
as well: apathy, listlessness, compulsive habits,
frustration, restlessness, hostility, and the disappear-
ance of inquisitive play. The complex, multifaceted
character of these symptoms makes it unlikely that
the diagnosis of animal boredom could be supported
with unambivalent “proof.” However, if we can
accept that through attentional flow, animals experi-
ence meaning and enjoyment in what they do, no
reason seems to exist why the chronic disruption of

that flow should not be experienced as debilitating
and profoundly dull. With very little to absorb the
animals’ interest, time ticks by and animals can
either try to fill that time or wait for it to pass. But
filling time is not the same as having fun, so animals
that appear to be active could still be very bored.
This is not to suggest that animals intellectually
contemplate their situations but rather that they
emotionally resist those situations. Boredom in ani-
mals seems best conceived not as a cognitive event
but as a psychological response (Wemelsfelder
2001).

CRITERIA FOR RECOGNIZING ANIMAL
BOREDOM

How, then, can we recognize boredom in captive
animals when it occurs? Again, the complex, multi-
faceted character of boredom means that one or two
criteria are unlikely to provide sufficient clarity by
themselves. Each of the symptoms discussed above
is open to other explanations; heightened aggres-
sion, for example, may be a sign of social disrup-
tion, territorial strife, or the result of genetic
selection, and so it cannot be regarded as a reliable
indicator of boredom per se. However, ‘“attentional
flow” is very much a dynamic notion, which sug-
gests that rather than consider symptoms in isola-
tion, we may be more effective conceiving them as
interrelated aspects of an animal’s overall behav-
ioral style.

Over time the animal appears to become both
more lethargic and more irritably reactive; there is a
tense, uneasy responsiveness allowing the animal
neither to truly relax nor to positively express itself.
The animal may wander around, sniffing or nibbling
different substrates but never staying with any for
long. Unsure of what it is doing, it is easily pro-
voked or spooked. Or the animal might sit uncom-
fortably crouched on its legs, looking around as if
waiting for something to happen. In all this, the ani-
mal appears rather forlorn, never fully absorbed in
what it is doing. It is listless, tense, restless, anxious,
and hostile, all at the same time—all fluctuating
signs of a chronic absence of meaning, which, in
their totality, suggest that the animal is bored. By
the time the animal begins to develop a fixation on
inadequate substrates, the situation has become
severe. It is well established in human beings that
symptoms of chronic boredom and depression are
closely related (see, for example, Sommers &
Vodanovich 2000), and the same may be true with
animals. Eventually, chronically bored animals may
give up looking for things to do; they stop resisting
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monotony, give in to lethargy, and become helpless
and depressed (Wemelsfelder 1993).

To be able to recognize such shifts in an animal’s
behavioral style requires patience, good knowledge
of individual animals, and, above all, well-honed
observational skills. The precise form of the process
of “flow deterioration” is likely to differ between
species, depending on their physical shapes and
motor and sensory skills. Some animals swim and
float rather than walk or sit; others may rely on sen-
sors other than their eyes. Given that attentiveness is
a general animal trait, however, it seems safe to
assume that each species can show symptoms of
lethargy and irritability in its own species-typical
way. When looking for those symptoms, it is impor-
tant that we know an animal’s biological back-
ground and understand how it prefers to spend its
time under more natural conditions. This gives an
idea of the animal’s priorities and needs and sug-
gests where we might look for signs that those
needs are not met. Nothing exists like a stark con-
trast to open one’s eyes: We may not be struck at
first by an animal’s lethargy, but when we see the
animal come to life in enriched conditions, we may
realize how “not its normal self” it previously was.

The question remains whether and how we may
scientifically describe and record symptoms of ani-
mal boredom. Most quantitative scientific methods
break the stream of behavior into separate elements
and measure these independently. This approach, of
course, has its usefulness, but it leaves the flow of
behavior untouched (Wemelsfelder 1997, 2001).
Addressing attentional flow requires a more qualita-
tive approach that evaluates the behavior of animals
as a dynamic, coherent whole. Qualitative assess-
ments of behavioral style play a prominent role in
studies of animal temperament and personality,
describing animals as friendly, hostile, anxious, or
relaxed (Gosling 2001), for example. However,
making such assessments in the context of animal
welfare and taking seriously their implications for
understanding an animal’s emotional state is more
controversial and still relatively rare (see, for exam-
ple, Grandin 1993, Kessler & Turner 1997,
Cambridge et al. 2000). Scientists traditicnally fear
that qualitative assessments are subjective, anthro-
pomorphic judgments that fall outside the scientific
domain (Caporael & Heyes 1997). This is a precon-
ception, however; there is no a priori reason why
addressing the animal as a whole rather than in frag-
mented parts should be less valid or real.

Research based on a recently developed method
for “whole animal” assessment supports this con-

tention. It shows that observers from different back-
grounds can qualitatively evaluate the behavioral
style of pigs (e.g., as tense, playful, restless, or
calm) in a highly reliable and repeatable way
(Wemelsfelder et al. 2001). Furthermore, such qual-
itative assessments correlate well to quantitative
measures of behavior obtained through a conven-
tional ethogram (Wemelsfelder et al. 2003). This
research has now been extended to other farm ani-
mal species, and its aim is to develop a practical tool
for assessing animal welfare in “the field,” whether
that is a farm, zoo, or lab (Wemelsfelder &
Lawrence 2001). The point of this and other
researchers’ qualitative work is that it puts our
highly sophisticated human observational skills to
good scientific and practical use. Those who work
with animals daily (e.g., farmers, veterinarians, ani-
mal trainers, laboratory technicians) depend on this
skill to read their animals’ “body language” and to
determine whether the animals are ill, languishing,
or doing well. Animals may not provide us with ver-
bal reports, but that does not mean they do not
express themselves in an intelligible way (Hearne
1986). This chapter hopes to stimulate and support
our sensitivity to these expressions so that we rec-
ognize boredom if and when it arises in the animals
for whom we care.

CONCLUSION

The research reviewed in this chapter suggests that
the effects of boredom on captive animals and the
organization of their behavior may be severe.
Boredom is not a luxury problem; it disrupts an ani-
mal’s attentiveness and with that, its ability for vol-
untary control. There are indications that such loss
of control physically affects the brain and as a con-
sequence, compromises the validity of laboratory
animal research (Garner et al. 2003; Markowitz &
Timmel, this volume). It also seems likely that as
with humans, loss of voluntary control may affect
an animal’s resistance to stress and increase its
chance of becoming physically ill (for a review, see
McMillan 1999). Such effects would further con-
found the validity of laboratory animal research and
would increase the effort and cost of keeping farm
and zoo animals healthy and alive. The level of
antibiotics present in farm animals has become a
hazard for human health, and so awareness is slowly
growing that perhaps keeping animals in highly
restrictive-intensive systems creates more problems
than it solves (Fox 1996).

A fast-growing body of research indicates that,
although severe, the damaging effects of close con-
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finement on animals can be counteracted. Many
studies report that providing animals with various
forms of environmental and social enrichment
appears to revive interest in their surroundings and
restore the versatility with which they respond (see,
for example, Brent et al. 1991). Passive and abnor-
mal behaviors are reduced, and appropriate appeti-
tive behaviors (e.g., foraging) re-appear; moreover,
a creative engagement with the wider environment
may return. Various studies report that giving ani-
mals the opportunity to search for food not only
stimulates them to forage but also causes them to
explore their pens, manipulate objects, scamper
around, peer at visitors, or play with their mates
(Kastelein & Wiepkema 1989, Carlstead 1998,
Bashaw et al. 2003). Thus it appears that functional
behavior and voluntary attention are two sides of the
same coin and that, as previously argued, it is not
useful to distinguish functionally motivated behav-
ior from what animals “like to do.” Feeding, to the
animal, is a meaningful goal; it activates the ani-
mal’s interest and creativity and, in contrast to com-
pulsive habits, appears to be something the animal
enjoys. With social enrichment, the same is true.
The building of a social group (which may include
human handlers) evokes not only specific functional
interactions but also a stream of attentiveness that
affectionately and playfully maintains social bonds.
Clearly, this is a most meaningful way of engaging
an animal’s interest and time.

What, then, does all this tell us about how chronic
boredom in captive animals may be prevented? It
should be clear from the material presented in this
chapter that the principal purpose of enrichment
should be to enhance the animal’s active, creative
role in organizing its own life. Providing the means
for sensory stimulation, physical movement, or both
(e.g., television screens, brightly colored objects,
exercise wheels, or arenas) is not enough. This is
better than nothing and may engage the animal’s
attention for a while but will not lead to the sus-
tained, versatile sort of interaction that prevents
boredom and enhances the animal’s behavioral and
cognitive skilis (Ferchmin & Eterovic 1977,
Rosenzweig & Bennet 1996). This seems true for all
forms of enrichment that are too artificial and too
far removed from the animal’s natural environment;
they do not activate the animal’s senses as organic
materials do and will not keep the animal occupied
in the long run (Hutchins et al. 1984).

To be able to create a meaningful life, the animal
must be provided with materials that are biologi-
cally salient and enable it to fulfill its primary needs

in an inventive, varying, and flexibly adaptive way
(Newberry 1995, Van de Weerd et al. 2003). If this
works, the animal will become lively, energetic,
inquisitive, and eager to play, and it should be given
the means to express such outgoing exuberant
moods. In addition, places should exist where the
animal can hide or withdraw from others or can rest
or sleep. Inevitably in such environments, animals
will endure a certain amount of stress through
aggressive conflicts, competition for food, or
greater vulnerability to physical illness and harm
(Baer 1998). It is becoming increasingly clear that a
great deal can be done to alleviate such stress
through appropriate environmental design (Van de
Weerd et al. 1998). The solution invariably is to give
animals more choice in how to deal with chal-
lenges—not to take those challenges away. The
occasional exposure to alarming or threatening
events does not necessarily cause long-lasting dis-
tress (Chamove & Moody 1990). Animals are per-
fectly capable of dealing with difficulties; it is all
part of a competent, invigorating life.
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Stress, Distress, and Emotion:

Distinctions and Implications for
Mental Well-Being

Franklin D. McMillan

Despite intensive research and analysis spanning a
majority of the twentieth century, stress remains a
confusing and controversial concept. Remarkable
advances in the understanding of the physiological,
psychological, and pathological correlates of the
stress response have yet to lead to a unified, inte-
grative framework for stress, and no consensus on a
definition or methods for measurement has been
reached (Burchfield 1979). Stress is currently a
widely and very loosely used term for describing
complex and incompletely understood somatic,
emotional, and cognitive responses to novel, chal-
lenging, and threatening stimuli, as well as many
other energy-demanding events (Riley 1981).
Unfortunately, stress has now come to serve as an
over-simplified catch-all term used to refer to virtu-
ally any aversive physical or psychological condi-
tion (Clark et al. 1997a).

Much of the confusion surrounding the definition
of stress is due to the fact that in the extensive body
of stress literature, the term is used tc encompass
several different ideas and processes (Rose 1980,
Clark et al. 1997a). Stress has been used to describe
an aversive stimulus (often termed a stressor), the
physiologic effect within the animal (referred to as
“the stress response”), the conscious mental experi-
ence of the animal (often termed distress), and any
combination or interaction of these. Lax usage of
the term is commonplace, leaving the reader to
guess whether “stress” in such ubiquitous phrases as
“being stressed,” “reduce stress,” or “controlling
stress” refers to an aversive stimulus, a physiologic
response, an unpleasant emotional experience, or
some combination thereof.

In veterinary medicine and animal care in gen-
eral, stress is a frequently used term to describe a
wide variety of physical and psychological states,
environmental stimuli, and welfare conditions.
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Animals are said to experience “‘emotional stress,”
“psychological stress,” *“psychosocial stress,” and
“mental stress.” When the author attempts greater
precision, the animal is said to experience “crowd-
ing stress,” “hospitalization stress,” “isolation
stress,” “noise stress,” and so on. Stress is some-
times used to describe the stimulus, such that a fam-
ily’s move, a change of food, a new baby in the
house, a dominant “bully” animal companion, cage
confinement, or loud construction next door are
each stress for, on, or to the animal. Moreover, the
previous examples are also frequently labeled
“stressful,” thereby, in essence, equating “stress”
and “stressful.” Animals are frequently said to
“encounter stress,” ‘“‘experience stress,” ‘“be
stressed,” “be under stress,” “endure stress,” “suffer
stress,” “exhibit signs of stress,” “go through stress,”
“have times of stress,” “resist stress,” “avoid stress,”
and “cope with stress,” yet such language is of little

heuristic value.

EMOTION AND STRESS:
FRAMING THE PROBLEM

Stress and emotion are deeply intertwined concepts.
Each is mutually dependent on the other; they coexist
in many, and possibly all, situations in which stress
mechanisms are activated (Lazarus 1999). The ambi-
guity over the relationship between stress and emo-
tion is reflected in the terminology used, which
routinely blends and frequently equates the two con-
cepts. In the scientific literature, “stress” and
“unpleasant emotion” (e.g., fear, anxiety, etc.) are
often treated as one and the same and are regularly
used interchangeably. For example, two recent trea-
tises on the association of stress and emotion
(LeDoux 1996, Lazarus 1999) use the terms as virtual
equivalents throughout the texts, making no meaning-
ful effort to differentiate the two. Typical examples
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from scientific journal reports include “Anxiety, as
well as other emotional or psychosocial stresses in
experimental animals, produces . . . ” (Riley 1981),
“Animal conditioning . . . can minimize the level of
stress, anxiety, and fear in animals” (Martini et al.
2000), and “Anxiety or stress caused by the many
examinations to which the dogs were subjected . . . ”
(Pedersen et al. 1999). Some authors address the
problem by switching back and forth between an
emotion (such as anxiety) and stress throughout their
reports (for example see, Kallet et al. 1997) or by
using a combined term such as “stress/emotion” (for
example see, Leventhal & Patrick-Miller 2000).

Another method of circumventing the issue of
differentiation is through the use of vague labels
such as “psychosocial stress” (Riley 1981), “psy-
chological stress” (Carlstead et al. 1993a) *“‘emo-
tional stress” (Riley 1981), or the like. Consider, for
instance, two scientific reports in which the
researchers induced what they termed “emotional
stress” in animal subjects. In one study with rats, the
emotional stress was induced by bringing about an
experience of social defeat in which one rat is
defeated in an aggressive encounter with an experi-
enced fighter (Engelmann et al 1999). In the other
(Kuzmin et al. 1996), in which mice were forced to
witness another mouse being subjected to electric
shocks, the authors concluded that the changes mea-
sured in the nonshocked mice “confirmed that they
experienced emotional stress.”” However, while a
reasonable list of active emotions in these studies
would include fear, anxiety, anger, frustration, con-
flict, and helplessness, no mention is made by the
authors as to which emotion or emotions the “emo-
tional stress” may be referring.

All of these strategies allow the writer to sidestep
the formidable task of distinguishing stress and
emotion, but in so doing, propagate the confusion
and impede progress in the understanding of both
concepts. However, another major problem
becomes readily apparent when comparing the emo-
tion literature and the stress literature. It is common
for authors in each area to describe the same thing
but give it a different name. For example, discus-
sions of neuroendocrine and physiological reactions
(e.g., activation of the autonomic nervous system
[ANS] and hypothalamic-pituitary adrenal [HPA]
axis) can be identical in two reports, yet in one, the
author is writing about emotion (for example see,
Plutchik 1984, Zajonc 1984, Damasio 1999), and in
the other, the author is writing about stress (for
example see, Rose 1980, McNaughton 1989,
LeDoux 1996, Panksepp 1998, Sapolsky 1999).

That is, what some authors call stress responses,
others call emotional reactions. The same is true
regarding function (e.g., homeostasis regulation,
approach-avoidance, and fight-or-flight responses)
(Plutchik 1984). Consider Damasio’s (1999) discus-
sion of emotion: “{a] biological function of emotion
is the regulation of the internal state of the organism
such that it can be prepared for the specific action.
For example, providing increased blood flow to
arteries in the legs so that muscles receive extra oxy-
gen and glucose, in the case of a flight reaction, or
changing heart and breathing rhythms, in the case of
freezing on the spot.” Whereas Damasio is writing
here of emotion, essentially identical descriptions
are commonly used by other authors to describe
stress. For example, Sapolsky (1999) describes what
stress in nature looks like: “A wildebeest, seeing a
lion charging toward it, may immediately mobilize
the stress response—increasing its heart rate and
blood pressure, diverting energy to its muscles—
even though it has not yet been torn asunder.”

To frame the problem inherent in the relationship
between stress and emotion, we can look at two key
goals in animal care: (1) minimize unpleasant emo-
tions and (2) minimize stress. Are the two goals, and
the methods of achieving them, the same? If not,
how do they differ? Do aversive events, such as sep-
aration from a bonded social companion, elicit
stress, emotion, or both? Or do aversive events elicit
an emotion, which elicits stress, or stress, which
elicits emotion? Is the process in Sapolsky’s wilde-
beest above stress, fear, or both? When a dog with
severe separation anxiety is left at home and
destroys furniture and frantically claws the door to
escape, is the dog experiencing stress, anxiety, fear,
or something altogether different? Or is the dog
experiencing distress, and is that different from
stress or emotion? This confusion permeates the sci-
entific literature, a prime example being a report of
emotional stress in rats (Buwalda et al. 1991) that
includes the statement, “Cardiac monitoring during
the conditioned emotional stress of fear of
inescapable electric footshock showed that only the
high dose of AVP attenuates the bradycardiac stress
response” (italics added). That this sentence has the
identical meaning when the italicized words are
removed demonstrates that the concept of stress is at
best ambiguous, and at worst meaningless, when the
accompanying emotion is specified.

The confusing treatment of stress and emotion is
further muddled by the careless and interchangeable
use of the terms stress and distress. A typical exam-
ple is found in a report on emotional stress in mice,
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in which a switch from stress to distress occurs from
one sentence to the next without explanation: “The
CS7BL/6 mice, which initially failed to demonstrate
stable self-administration, started to self-administer
morphine after emotional but not physical stress.
Emotional distress may increase the individual sen-
sitivity to the rewarding effects of morphine. . . . ”
(Kuzmin et al. 1996). In other articles, distress is
routinely substituted for stress, sometimes to infer a
more severe type of aversive situation, other times
with no distinction (for example see, Hastings et al.
1992, McEwen & Wingfield 2003).

Other problems in conceptualizing stress include
the routine failure to identify and distinguish the
conscious and unconscious components of stress.
From the animal's point of view, the conscious
affect (feelings') is the only aspect of stress that
appears to matter to the animal and thereby have an
influence on its mental well-being and quality of
life (Rollin 1989, McMillan 2000). Furthermore,
when bodily heaith becomes harmed by persistent
activation of the stress response (discussed in a later
section), it is the unpleasant affect associated with
the subsequent effects that matters to the individual.
That affect is the main, and possibly sole, aspect of
stress that matters to the individual is supported by
studies in humans, in which it has been demon-
strated that of the three main methods used clini-
cally for the diagnosis of stress—personal
interviews (or questionnaires), biochemical mea-
sures, and physiological measures—the face-to-face
medical interview appears 10 be the best way to
diagnose stress (Noble 2002). Because affect is the
element that people are self-reporting—i.e., how
they are feeling—this suggests that the best measure
of stress is the experienced affect. Therefore, an
understanding of the conscious feelings of stress is
essential for us to devise the most effective strate-
gies to minimize the unpleasantness accompanying
stress mechanisms and to promote optimal mental
well-being. The goal of this chapter is to attempt to
disentangle the indiscriminately intermixed aspects
of stress—namely, physiologic stress responses,
emotion, affect, and the conscious experience of
stress.

MAINTAINING HOMEOSTASIS

Despite the lack of consensus on the definition of
stress, most researchers agree that central to the
concept of stress is the preservation of homeostasis.
Homeostasis refers to a dynamic state of psycho-
logical and physiologic equilibrium or balance in
which vital physiological parameters such as body

temperature, acidity, blood glucose level, and so on,
are all maintained in a range, often narrow, that is
optimally supportive of well-being and survival
(Lazarus 1999, Sapoisky 1999, McEwen 2000,
Charmandari et al. 2003). Most definitions of stress
are framed in terms of homeostasis—specifically,
an organism’s response to a deviation—actual or
threatened—from a state of homeostasis. For
instance, stress has been defined as “a threat, real or
implied, to homeostasis,” (McEwen 2000, McEwen
& Wingfield 2003) “the reaction of an organism to
a perturbation in homeostasis,” (Salmon & Gray
1985) and “the effect of physical, physiologic, or
emotional factors (stressors) that induce an alter-
ation in the animal’s homeostasis or adaptive states”
(Kitchen et al. 1987).

Animals have evolved to be adapted to their envi-
ronments (more precisely, their ancestors’ environ-
ments [Tooby & Cosmides 1990]), which is
equivalent to saying that the environment in which
an animal’s ancestors successfully survived and
reproduced is the environment in which that animal
is best equipped to maintain homeostasis. If an envi-
ronment—internal as well as external—were
unchanging, homeostasis would never be threat-
ened, and the animal organism would have no need
to act or react. However, no environment is static;
all environments pose virtually constant challenges
to homeostasis. Aversive, noxious, and threatening
stimuli are a part of life for all animal organisms.
Consequently, a state of complete harmony with the
environment or perpetual homeostasis is not attain-
able (or necessarily desirable) for animals, and
maintaining homeostasis is a constant endeavor in
animal life (Clark et al. 1997a, Charmandari et al.
2003). The entire collection of homeostasis-main-
taining processes (termed “allostasis” by some
researchers [McEwen 2000]) governs life moment-
by-moment in every cell of the animal body
(Panksepp 1998). Deviations from homeostasis rep-
resent a threat to and reduced chances for fitness;
hence, animals have evolved effective mechanisms
for detecting and correcting such deviations
(Panksepp 1998). The CNS assesses the importance
of stimuli to homeostasis and, for those stimuli rep-
resenting a meaningful threat, organizes and initi-
ates the responses necessary to maintain or restore
biological equilibrium (Panksepp 1998). In fact, it
has been said that the present day mammalian brain
is constructed to seek homeostasis {Panksepp 1998).

Living organisms are highly ordered and complex
biological organizations whose interactions with the
environment require ordered and ‘“logical”
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responses to aversive and threatening stimuli
(Hinkle 1974). To preserve the integrity of the
organism, responses to threats cannot be random or
generalized; to the contrary, responses must be
highly specific to the stimulus or situation that elic-
its them (Rolls 2000). The vast array of threats to
homeostasis requires an equally vast array of defen-
sive responses; such threats include oxygen depriva-
tion, burned skin, a full urinary bladder, presence of
a predator, noxious fumes, a nearby cliff edge, inad-
equate drinking water, cold or hot temperatures,
unsteady surface underfoot, hemorrhage, virus
infection, diminished vision, confinement, nasal
foreign body, being alone, being exposed and
uncovered in the middle of an open field, and a torn
ligament, to name just a small fraction.

Somatic, or physiologic, responses operate pri-
marily outside of consciousness to maintain home-
ostasis and protect the organism. These responses
include a wide range of major and minor responses
the animal body is making all the time, including
increased tear production in response to a corneal
irritant, breakdown of body fat for energy in
response to a deficient intake of calories, shivering
to generate body heat in response to exposure to a
cold environment, antibody production in response
to a bacterial invasion, an increased heart rate in
response to a drop in blood pressure, vomiting in
response to ingestion of a toxic substance, a sneeze
or cough in response to inhaling an irritant, the
righting reflex in cats when falling, pupillary con-
striction in response to bright light, blister formation
as a response to friction against the skin, as well as
the innumerable and constant physiologic responses
of vasopressin, calcitonin, insulin, glucagon, gas-
trin, serotonin, renin, and myriad others to maintain
chemical and cellular balances. The specificity of
the response is essential; an animal whose body
responded to a respiratory obstruction by increasing
insulin secretion or to a deep laceration of the leg by
increasing sperm production would not survive very
long (Hinkle 1974).

Emotional responses, like somatic responses,
function to preserve, protect, or otherwise maintain
homeostasis. The neural organization of emotional
systems is very similar across vertebrate species
(LeDoux 1996), and substantial evidence supports
the view that emotions evolved as specific con-
scious and unconscious brain mechanisms con-
structed to generate those behavioral responses that
optimally enhance reproductive fitness and survival
(Tooby & Cosmides 1990, LeDoux 1996, Panksepp
1998, Rolls 2000). Examples of the specificity of

emotions include fear when approaching a cliff
edge, loneliness (or other feelings of isolation and
separation) when social animals are separated from
companions, and frustration when unable to achieve
a desired goal (Rolls 2000). As is the case for
somatic defense responses, the specificity of emo-
tional and behavioral responses is imperative; a
chipmunk that responds to the rapid approach of a
hawk by looking around for food will soon become
food. The chimpanzees that respond to an intrusion
by a group of outsider chimps by self-grooming will
soon find themselves without resources, without
their territory, and possibly without their lives. In
contrast, the chimps whose brains respond to the
outsiders by generating anger will be strongly moti-
vated—and physiologically equipped—to chase off
the intruders.

In considering all affects—pleasant and unpleas-
ant, physical or emotional—a highly structured and
goal-oriented system appears to have evolved in all
mammals, and probably birds and reptiles
(Cabanac, this volume). In this evolutionary devel-
opment, pleasant affective states have arisen in
association with states beneficial to homeostasis
(corresponding to natural selection goals of survival
and reproduction), and unpleasant affective states
have evolved in association with states threatening
homeostasis (Panksepp 1998). It is believed that
affective states serve as motivational guides to pro-
mote behavior beneficial to overall well-being and
to discourage behavior contrary to these goals,
through the internally generated reward and punish-
ment of pleasant and unpleasant feelings (Bindra
1978, Panksepp 1998).

In all, a fundamental development of evolved
defense mechanisms is the ability to recognize and
respond in a non-random, goal-oriented, and spe-
cific fashion to threats to the individual’s homeosta-
sis. On encountering a stimulus that is perceived by
the animal as endangering homeostasis, the animal
activates a highly specific homeostasis-preserving
response. [ will refer to this highly specific response
as the primary mechanism.

Although specificity appears to be the most
important requirement for homeostasis-preserving
mechanisms, another important feature is urgency.
The primary homeostasis-preserving mechanism—
physical or emotional—is activated with an urgency
corresponding to the degree of threat to homeosta-
sis. Low-grade threats require low-level responses;
high-grade threats (emergency situations) require
rapid and intense responses. If the urgency is low,
such as a predator spotted far off in the distance, the
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emotional response will generally function at a low
level, eliciting, for example, an increase in alertness
and vigilance. However, if a predator is spotted in
very close proximity and rapidly approaching, the
intensity of the emotional response will function at
a high level of urgency. Some threats are of such
critical urgency that the homeostasis-preserving
response draws on every resource possible, often
utilizing both physical and emotional processes. For
example, one vitally important threat to homeosta-
sis—and life—is inadequate oxygen intake. When
this occurs at a low level, such as being at a higher
altitude than one is accustomed to, the body will
respond with changes such as an increased respira-
tory rate (for acute situations) and increased red
blood cell production (for longer-term situations) to
maintain or restore homeostasis. These responses
are elicited unconsciously. Because oxygen depriva-
tion is a survival threat of the highest urgency, how-
ever, the homeostasis-restoration process is not
limited to a purely physical response, but also uti-
lizes very strong emotions such as panic and terror
(Panksepp 1998). This is why humans—and by all
evidence, animals—that may be trapped underwater
and running out of breath are infused with
extremely intense fear and panic, which compels
immediate and powerful corrective action. This
response is observed frequently in animals, such as
in the cat with severe pleural effusion when posi-
tioned on its back for radiographs. In the face of
compromised oxygen intake, the cat will take the
most forceful and aggressive action to restore home-
ostasis. If the degree of urgency of homeostasis-
restoration mechanisms did not match the severity
of the threat, the animal’s responses would be inad-
equate and would almost certainly, sooner or later,
result in severe harm or death.

PHYSIOLOGY AND FUNCTION
OF THE STRESS RESPONSE

The process referred to as “the stress response” is
traditionally viewed as comprising a set of neuroen-
docrine responses to aversive stimuli. Stress
research has focused largely on the autonomic, or
sympathoadrenal (SA), and HPA systems. The SA
response involves the sympathetic nervous system
(SNS), adrenal medulla, and catechalamine release.
The HPA response involves the hypothalamus, ante-
rior pituitary gland, adrenal cortex, and glucocorti-
coid release (Clark et al. 1997a). In addition to these
two major neuroendocrine components of the stress
response—which are present to some degree in
most, but not all, stress responses—numerous other

hormones are secreted (e.g., prolactin, vasopressin,
endorphins, enkephalins, vasoactive intestinal pep-
tide, substance P, serotonin, glucagon, and renin)
(Mason 1975, Mason et al. 1976, Moberg 1987).
While the hormonal and neural events comprising
the stress response are relatively stereotyped among
vertebrates (Sapolsky 1995), research has shown
that Selye’s (1950) original proposal that a variety
of stimuli elicit a common nonspecific stress
response is now known to be incorrect and that the
physiologic patterns of responses to aversive stimuli
vary depending upon the type, duration, and inten-
sity of the stimulus. It is now well accepted that
there is no single invariant metabolic stress response
and that “the stress response” actually refers to a rel-
atively diverse array of different patterns of physio-
logic changes observed when organisms encounter
different types of aversive or threatening stimuli
(Mason 1975, Mason et al. 1976, Moberg 1987).
Much current stress research focuses on determin-
ing whether each neuroendocrine pattern—termed
“hormonal signature”—is distinct and specific for
the different eliciting stimuli, homeostatic alter-
ations, and emotions. It is important to note that
because there is no single invariant stress response,
mentions in this and other sources to “the stress
response” are usually referring collectively to the
variety of responses elicited by different threats to
homeostasis. (Although a thorough discussion of
this key point is beyond the scope of this chapter, it
is no small matter that these individual neuroen-
docrine patterns are another source of confusion in
the differentiation of emotion and stress. Consider a
passage by Nicolaidis [2002]: “When a stressor
elicits behavior directed toward preserving self . . .,
there is arousal of the limbic system followed by
one of several possible patterns of neuroendocrine
response, each of which is peculiar to the emotion
involved” [italics added). Are these distinct emotion
patterns the same or different than the stress patterns
occurring at the same time? The answer is not at all
clear.)

On presentation of a sufficiently threatening aver-
sive stimulus, the sympathoadrenal response is acti-
vated (Dunn & Berridge 1990). The SNS exerts
efferent neural control over a number of diverse
mechanisms that contribute to homeostasis restora-
tion (Clark et al. 1997a). The SNS is the primary
component of the fighr-or-flight response (which, to
be accurate, should be termed the fight-or-flight-or-
freeze response) in emergency situations (Moberg
1987, Clark et al. 1997a). The secretion of the cate-
cholamines epinephrine and norepinephrine causes
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numerous changes supportive of the need for emer-
gency action. Physiologic changes include
increased heart rate and contractility, vasoconstric-
tion in nonvital organs, and enhanced gluco-
neogenic activity of glucocorticoids (Bond &
Johnson 1985). Cognitive mental changes include
heightened arousal and vigilance (Sapolsky 1994).
The HPA response is activated concurrently with the
SNS response, but its effects manifest more slowly
(Clark et al. 1997a). The aversive stimuli shown to
initiate HPA responses include a wide array of phys-
ical (e.g., heat, cold, electric shock, sleep depriva-
tion, disease, and injury) and psychological (e.g.,
uncertainty, unpredictability, anxiety, fear, conflict,
social conflict, and lack of control) factors (Clark et
al. 1997a, Miller & O’Callaghan 2002). Of the two,
psychological factors have been demonstrated to be
the most potent stimuli for HPA activation (Clark et
al. 1997a).

For their diversity, the complex physiologic
changes of the stress response appear to compose a
remarkably logical and cohesive functional picture.
Taken as a whole, the stress response can be seen as
a well-organized set of reactions, all apparently ori-
ented toward a common goal of readying and equip-
ping the animal organism for a prompt response to a
threat (or, in some cases, to beneficial opportunities
such as mating and playing) (Mason 1968, 1975).
Stress responses appear to have evolved because
they conferred an adaptive advantage in natural
selection by providing means to anticipate and react
rapidly to threats to survival or well-being through
rapid and short-term adjustments in activities of
several physiologic and psychological systems
(Clark et al. 1997a, Miller & O’Callaghan 2002).
The adaptive value of the stress response is most
evident from observations of individuals incapable
of generating the appropriate neuroendocrine
responses. Due in part to an insufficient secretion of
corticosteroids, individuals with hypoadrenocorti-
cism often experience a rapid deterioration of health
when encountering challenges to which a healthy
individual can successfully respond, such as trauma,
infection, surgery, or an aversive emotional event
(Reusch 2000). Similarly, the Lewis rat—a strain of
rats genetically unable to mount an adequate HPA
response when encountering a stressor—has an
increased susceptibility to infectious, inflammatory,
and immunologic disorders (Sternberg et al. 1989).

THE HARM OF STRESS

The harm of stress comes from the stressful experi-
ence and the stress response itself. Although the lit-

erature is vast and spans nearly 100 years on the
effects of the stress response—the long-term effects
of a prolonged activation of the stress response lead-
ing to adverse health effects—very little attention
has been paid to the short-term effects—the con-
scious affective experience. Many reasons account
for this, not the least of which is that the short-term
harm required the concession that animals experi-
ence the conscious mental states of emotion and
suffering, and scientists did not want to risk being
accused of anthropomorphism (Rollin 1989). It is,
however, the short-term harm of stressful experi-
ences that animal caregivers are working the hardest
to minimize.

SHORT-TERM HARMFUL EFFECTS

The harm to the animal during the acute stressful
event appears to be the same as for people: the
unpleasant affect that is experienced. When some-
one is “stressed,” he or she is likely to be enduring
unpleasant feelings. These feelings may be associ-
ated with emotions, such as fear or grief, or physi-
cal factors, such as extreme heat or a full urinary
bladder. Regardless of the source of unpleasant
affect, the individual is hurting—emotionally, phys-
ically, or both—during the stressful experience. The
source of unpleasant feelings during stress will be
discussed in a later section, but here we can regard
the immediate and short-term harm of stress—the
aspect that the animal would presumably most
desire to be rid of—is the experienced unpleasant
feelings. Short-term harm can also occur in the form
of adverse health effects ranging from mild somatic
disturbances up to and including death (Riley 1981).
Health effects, however, appear to be of much
greater importance in the chronic stress states.

LONG-TERM HARMFUL EFFECTS

The protective function of the stress response—
energy mobilization, suppression of noncritical bod-
ily functions, mental arousal and vigilance—is
adaptive in the short run but not suited for and very
costly in the long run. In an animal’s natural envi-
ronment, threats rarely persist for more than a few
minutes, which would appear to be the most likely
reason that stress mechanisms have evolved to be
beneficial only for the short term. When the stress
response remains activated for prolonged periods—
in situations rarely occurring in the natural environ-
ment, such as confinement, deficient stimulation,
and chronic or extreme overcrowding—the harm
becomes manifest in the form of somatic and men-
tal pathology. This makes the effectiveness of turn-
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ing off of the stress response as critical to well-
being as its turning on. Virtually no aspect of the
animal organism escapes harm, including a wide
array of disorders of the immunologic, hemolym-
phatic, gastrointestinal, cardiovascular, muscu-
loskeletal, nervous, urinary, and reproductive
systems (Riley 1981, McEwen 2002, Schulkin
2003).

THE STRESS RESPONSE AS AN
ASSIST MECHANISM

Stress responses appear to have evolved as a spe-
cialized part of the body’s defense system, activated
in some, but not all, aversive conditions (Moberg
1985, 1987; Kitchen et al. 1987; LeDoux 1996;
Clark et al. 1997a). As the magnitude of the threat—
and the degree of aversiveness—increases, a mech-
anism to arouse, alert, and prepare the organism
(physically and psychologically) to respond rapidly
would be of immense adaptive value—not to
replace primary homeostasis-preserving mecha-
nisms, but to assist them by mobilizing energy sub-
strates and inhibiting non-emergency bodily
functions. Minor alterations in homeostasis are con-
stantly occurring in the animal body and eliciting
corrective responses without the involvement of
stress mechanisms. Many examples exist of mildly
aversive stimuli and the responses they elicit, and
include a physical insult such as chronic friction
against skin eliciting the activation of mechanisms
to form a callus, a single somatic cell that undergoes
neoplastic transformation eliciting an immune
response, exposure to sunlight eliciting increased
melanin deposition in the skin, ingestion of an irri-
tating substance eliciting vomiting, a high blood
glucose level eliciting insulin secretion, sitting in
one position for a length of time eliciting discomfort
in the areas bearing the greatest pressure of the
body’s weight and motivating the individual to shift
to a new position, absorption of toxic substances
eliciting detoxifying actions in the liver, bright light
eliciting a squint, a small itch eliciting a scratch, and
nasal cavity irritation eliciting a sneeze. In these
cases, minor aversive stimuli evoke physical and
behavioral responses to restore homeostasis and
comfort. These responses may involve only the
CNS and involuntary muscle activity, and there may
be little or no measurable physiologic changes of
the neuroendocrine systems, that is, no detectable
stress response (Moberg 1985). As one moves along
the gradient toward an increasing degree of aver-
siveness, threats may no longer be alleviated by spe-
cific but minor physiologic and behavioral

responses. When stimuli are threatening and aver-
sive enough to necessitate urgent, rapid, or forceful
responses, then additional physiologic, biochemi-
cal, and cognitive resources may be required. In
these circumstances, the primary homeostasis-pre-
serving mechanisms (e.g., the behavioral responses
and the emotional states that motivate them) appear
to benefit by a prioritizing and preparatory assist
mechanism that mobilizes energy substrates and
deactivates non-emergency bodily functions. I sug-
gest that these additional physiologic reactions—a
part of the total defensive response— constitute the
stress response. This would mean that when stimuli
are aversive or otherwise threatening enough to acti-
vate a stress response, primary defense mechanisms
are assisted by, but not replaced by, a stress
response. An illustration: A toenail cut slightly short
and oozing a single drop of blood would elicit
platelet activity at the site, whereas an acute and
massive hemorrhage would elicit the blood’s coagu-
lation mechanisms and a stress response. Likewise,
the inhalation of a few small particles of matter
would stimulate the respiratory cilia to remove the
particles from the airways, whereas inhalation of a
large foreign body would elicit the most forceful
respiratory clearance mechanisms and a stress
response. Emotional stimuli and responses function
similarly. For example, observations suggest that in
social animals, low-intensity isolation or separation
feelings motivate the individual to seek the proxim-
ity of conspecifics (e.g., a sheep looks up from its
grazing to see that the flock has started to move
away, which prompts a scurrying to rejoin the
flock), but prolonged isolation or acute separation
of bonded companions (often referred to in the lit-
erature as “isolation stress” and ‘“‘separation dis-
tress” [Panksepp 1998]) are accompanied by a
physiologic stress response (Hatch et al. 1965).
The distinction between the primary homeostasis-
preserving mechanisms and the stress response has
been vividly elucidated by Mason and colleagues in
studies with monkeys (Mason 1968, Mason et al.
1976) and humans (Mason 1975, Mason et al.
1976). They designed a method whereby an aversive
stimulus would be presented to the subjects in such
a way that it was not consciously perceived by the
subjects as a threat. Using a variety of physically
challenging stimuli such as heat exposure and food
deprivation, the investigators were able to eliminate
the psychological component of the aversive stimu-
lus, for example, by very gradually increasing the
degree of heat intensity such that change was not
recognizable or by gradually substituting a placebo
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noncaloric food for real food. The results showed
that if the animal could not readily detect the threat
to homeostasis, a stress response—as measured by
elevated corticosteroid levels—was not activated. In
this way, the experimenters had effectively uncou-
pled the primary homeostasis-preserving mecha-
nism from the stress response. When the animal is
presented with challenging stimuli dissociated from
their psychological components, the physiological
(i.e., primary homeostasis-preserving) response
specific to each stimulus remains operational
(Burchfield 1979), but the HPA-mediated stress
response is absent. For example, when the exposure
to gradually increasing heat was unrecognizable by
the animals and absent a corticosteroid elevation,
the homeostasis-restoration response to the
increased heat continued to protect the integrity of
the organism without an HPA-mediated stress
response.

Similar findings were revealed in an older study
by Symington et al. (1955), in which the investiga-
tors were able to show that in human patients,
unconsciousness eliminated the adrenocortical
responses to intense physical stressors such as fatal
injury or illness. For patients who remained uncon-
scious while they were dying of injury or disease,
corticosteroid concentrations (assessed during
autopsy) were not elevated above normal. In con-
trast, those who were conscious during the dying
process showed elevated adrenal cortical concentra-
tions.

These studies suggest that in situations where the
primary homeostasis-preserving mechanism is
uncoupled from the stress response (by preventing
the conscious assessment during a challenge to
homeostasis), the primary mechanism remains nec-
essary and operational but may function indepen-
dently of a stress resporise.

Further support for the distinction of primary
homeostasis-preserving mechanisms and the stress
response comes from studies demonstrating that
activation of the stress response in animals and
humans is not limited to aversive and unpleasant
events but also occurs in association with pleasant
affect, such as ecstasy, play, sexnal excitement and
mating, and triumph (Rose 1980). For example,
Colborn et al. (1991) found that stallions secreted
similar amounts of glucocorticoids whether they
were restrained, exercised, or sexually stimulated. It
appears that a stress response is elicited when an
animal deviates substantially from homeostatic bal-
ance in any direction. As Sapolsky (1994) has
pointed out, diametrically opposite emotions can

have surprisingly similar physiological underpin-
nings. The increase in catecholamines observed in
intensely pleasurable situations has been suggested
to be associated with the arousal or vigilance
aspects of the pleasurable stimuli (Rose 1980), not
unlike the cortical arousal and attention-focusing
functions of the stress response in threatening situa-
tions. This would suggest a general “alert and pre-
pare” function to the stress mechanisms
accompanying emotional responses. In pleasurable
as well as unpleasurable situations, therefore, an
assist-preparation mechanism appears to have
important functional similarities. The stress reac-
tions are distinguished from the primary homeosta-
sis-preserving mechanisms, the latter being, in
emotional situations, the emotions themselves. It is
the affect of the emotions that appear to motivate
behaviors that promote return to homeostasis. Such
a system suggests that because homeostasis can be
altered in ways associated with the entire spectrum
of emotions ranging from pleasant to unpleasant, it
is reasonable to propose that stress-related
responses do not direct the restoration of homeosta-
sis but rather provide the means and resources to
assist the primary mechanism in correcting homeo-
static alterations.

The evidence supports the thesis that the primary
homeostasis-preserving mechanism is integrated
with—but differs from—the accompanying and
integrated stress response, the latter functioning,
through arousal and preparation, as an assist mech-
anism for the primary mechanism. The physiologi-
cal and psychological effects of the stress response
enable and equip the body with the added resources
to respond fully, rapidly, and effectively to threaten-
ing stimuli.

In my view, this account of the role of stress
mechanisms in homeostasis preservation is analo-
gous to another type of defense system—our coun-
try’s national defense. In response to a meaningful
threat to national security, the Joint Operation
Planning and Execution System, headed in the
Pentagon by the Joint Chiefs of Staff, initiates an
immediate analysis of the events and executes a
defense strategy (US Department of Defense 1999).
A system of progressive alert postures—the defense
readiness condition system, or DEFCON for
short—is activated to match the degree of threat
severity. Commensurate with the degree of threat is
a mobilization of defense forces, which includes
assembling and organizing personnel, supplies, and
weaponry and an activation of reserve components
of the armed forces. This organizational, alerting,
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and preparatory mechanism is not activated for
minor threats such as a single soldier being attacked
at a guarded border by a lone gunman.

The key pertinence of the analogy is that specific
defense responses for specific kinds of threats exist
for the nation’s defense system. Threats such as a
land invasion elicit responses very different than a
nuclear missile attack or terrorist attack with bio-
logical weapons. All responses are ready for activa-
tion at all times. However, the additional
mechanism activated by the more serious threats—
the DEFCON system—serves to heighten alert sta-
tus, organize and prioritize responses, and reinforce
and deploy defense resources rapidly to the areas
with urgent needs and away from areas less in need.
In addition, by mobilizing reserve forces, the
defense response is fortified by manpower not nor-
mally called into action. Without this system, our
defenses would still operate but would be slow to
respond, lack rapid mobilization and appropriate
distribution of resources, and risk failure to mount a
response commensurate with the degree of threat.
Importantly, the specific defense response for a spe-
cific threat continues to function but is assisted by
the additional mechanism that alerts, prepares, and
fortifies the standard specific response. This organi-
zational mechanism, in cases of major threats,
becomes part of the defensive response. Minor
threats do not require the organizational and
preparatory assist. This additional defense mecha-
nism is analogous to the animal body’s stress
response, whereby primary defense responses to
serious threats remain intact and operational but
receive a rapid organizational and preparatory assist
in the overall defense response.

DISTINGUISHING EMOTION
AND STRESS

Stress responses are intimately associated with
emotional states. When emotional states coexist
with a stress response, the nature of the association
is not always clear. The emotional state and its asso-
ciated affect may be the cause or effect of the stress
response or may be elicited by a common stimulus
as for the stress response (LeDoux 1996, Lazarus
1999). This complex interrelationship of emotion
and stress is a primary reason why in stress discus-
sions in scientific literature, the two concepts are
not typically differentiated and are commonly used
interchangeably as synonyms.

A major source of the problem in distinguishing
stress and emotional states stems from the fact that
physiologically, behaviorally, and functionally, cer-

tain emotional states overlap extensively with stress
mechanisms. The limits of current methodology do
not permit us to draw a clear line between any emo-
tion and the associated stress response when both
are activated. In humans, self-reports make identifi-
cation of the predominant emotion of the stress
experience relatively straightforward. Of the emo-
tions in people known to be associated with a stress
response—fear, anxiety, anger, boredom, guilt,
shame, jealousy, and sadness—all are typically rec-
ognizable by the person experiencing them (Lazarus
1999). Lacking the investigative tool of self-report
evaluations in animals, specific emotional states are
inferred primarily by interpretation of behavior and
environmental circumstances (Panksepp 1998). For
example, when animals in situations of sensory
deprivation demonstrate a rise in plasma cortisol
concentrations, we can reasonably conclude that
insufficient stimulation elicits the emotion of bore-
dom, which is accompanied by a stress response
(Wemelsfelder 1984).

As stated, when emotions and stress responses
coexist, many emotions appear to be recognizable as
the primary component of the stress experience.
However, in all animals—human and nonhuman—
the emotions of fear and anxiety appear to be special
cases, differing from the other emotions in their
exceptionally close resemblance to stress mecha-
nisms and experiences. Extensive functional and
physiological overlap exists among anxiety, fear, and
the stress response (LeDoux 1996). The emotion of
fear is believed to be the most primitive mental
defense mechanism, having evolved as a system that
detects danger and produces behavioral responses
that maximize the probability of surviving a danger-
ous situation in the most beneficial way (LeDoux
1996). This is, of course, also a function commonly
ascribed to stress mechanisms. Anatomically, fear,
anxiety, and stress mechanisms share common neural
pathways, encompassing the thalamic tracts, amyg-
dala, and hypothalamus (LeDoux 1996). The neural
pathways of fear and stress mechanisms are so
closely related that they are inseparable, and in some
ways indistinguishable. Functionally, all three
processes increase cortical arousal and alertness, pre-
pare the body for rapid defensive responses, and are,
or may be, high-energy demand states (Kitchen et al.
1987, LeDoux 1996). For activation of both fear and
the stress response, aversive stimuli are perceived and
transmitted by thalamic pathways to the amygdala.
The amygdala in turn activates many bodily systems,
including the ANS, and, through the hypothalamus,
stimulates release of corticotropin releasing factor
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(CRF), which ultimately causes corticosterone
release from the adrenal cortex (LeDoux 1996).
Studies have demonstrated that destruction of the
amygdala impairs expression of fear-motivated
behaviors and that stimulation of the amygdala pro-
duces changes in autonomic, neuroendocrine, and
behavioral responses that strongly resemble those
seen in a variety of stress paradigms (Van de Kar et
al. 1991, LeDoux 1996). The pathways for stress
mechanisms and anxiety also overlap extensively.
Once released from the hypothalamus, CRF elicits a
number of responses normally regarded as associated
with both anxiety and stress (Dunn & Berridge
1990). Experimental administration of CRF intrac-
erebrally has resulted in activation of the SNS
(Brown et al. 1985), the entire spectrum of responses
observed in stress (Koob & Bloom 1985), and an
anxiogenic effect (Dunn & File 1987, Britton et al.
1988). Furthermore, CRF antagonists are able to
attenuate or reverse the effects of various stress-
inducing stimuli (Britton et al. 1988), indicating that
CRF appears to be a mediator of stress responses
(Dunn & Berridge 1990). Finally, the methods of
measurement of fear, anxiety, and stress responses
also overlap extensively and include such criteria as
changes in heart rate and blood pressure, behavioral
signs (e.g., freezing), analgesia, autonomic
responses, and increased levels of stress hormones
(LeDoux 1996).

In all, we do not have the ability to definitively
distinguish fear and anxiety from stress responses in
animals (Riley 1981, Dunn & Berridge 1990).
Because of this, it is difficult to view stress distinct
from the associated emotional states when those
states are fear or anxiety. This may be the reason
that in everyday discourse, the connotation of stress
is most readily equated to anxiety-type emotional
states. “Feeling stressed,” “being under stress,” and
“easing one’s stress level” all commonly convey the
general sense that the experience of stress is that of
nervous tension, nervous pressure, of nervous strain
(Lazarus 1999).

If we are correct in assuming that the stress
response is an adaptive response that occurs in antic-
ipation of and in the service of energy expenditure, it
is important to note that many emotional states are
high-energy need states (LeDoux 1996). Therefore,
in situations involving strong emotional responses, it
is not surprising that the stress response is also acti-
vated. For all of their shared characteristics, however,
emotions and stress are not the same. This is true for
all emotions, including the one that seems to most
closely resemble stress: fear. Fear is not stress, and

stress is not fear. Experimental studies have failed to
demonstrate, for example, that the peripheral arousal
of sympathetic activation (a predominant component
of the stress response) is a necessary condition for an
emotional state (Reisenzein 1983); hence, emotions
in general appear capable of functioning indepen-
dently of at least some stress mechanisms (with the
possible exception of fear and anxiety). In addition,
individuals who are unable to mount effective stress
responses (e.g., individuals with hypoadrenocorti-
cism) still experience fear and other emotions.
Moreover, emotions have important attributes that
distinguish them from stress, most notably specific
motivational properties. By necessity, emotional
states are activated by specific stimuli and elicit spe-
cific responses. Anger, boredom, loneliness, grief,
and fear are associated with motivations for specific
behaviors designed to respond to the specific chal-
lenges eliciting the emotion. The stress response, in
contrast to emotion, appears to have little if any spe-
cific motivational function; rather, it functions pri-
marily as an arousal and preparatory mechanism.
Finally, studies by Diener et al. (1991) have shown
that when people were beeped at random moments
throughout the day, they reported some emotion vir-
tually all of the time, leading the researchers to con-
clude that emotion gives either a pleasant or an
unpleasant quality to virtually all of one’s waking
moments. If emotion and stress were the same
process, then these studies would suggest that at all
times, one would, to some degree, report feeling
“stressed.”

Taken as a whole, on the basis of the experimen-
tal evidence, we can conclude that stress mecha-
nisms are neither fully distinct from the associated
emotional state nor the same as the emotional state.
The stress response is actually a component part of
the emotion it is associated with (LeDoux 1996,
Lazarus 1999). In my view, the principal distin-
guishing feature is that the emotion is the primary
homeostasis-preserving mechanism and the stress
response functions as an enhancing, assist mecha-
nism to the emotion processes when such an
assist—by intensity or urgency—is required for
optimal preservation of homeostasis.

THE FEELING OF STRESS

The paramount factor that appears to ultimately
matter most to the animal is the affective states asso-
ciated with stress. This includes the affect at the
time of the stressful experience and the affect asso-
ciated with any adverse health effects to which
stress mechanisms may lead.
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Because a large portion of emotional processing
occurs unconsciously (LeDoux 1996), distinguish-
ing emotion and stress still does not address another
important distinction—that between the conscious
and unconscious components of stress. This distinc-
tion is of critical importance because it recognizes
and addresses the mental experience of stress-
related events—in the form of pleasant and unpleas-
ant subjective feelings—rather than viewing stress
in broad, nonspecific, physiologic-mechanical
terms. In general, the scientific literature presents
stress in terms of stimulus and response, revealing
little about the mental states of animals and essen-
tially nothing about how the animal feels. Despite
the value of viewing stress mechanisms as a whole,
it is, ultimately, how the animal feels about events,
perceives what is happening, and experiences the
complex interaction between itself and aversive
stimuli that determine its mental well-being.

As I have already mentioned, there is an intuitive
sense that stress is primarily associated with the
feeling of emotional pressure or tension. However,
this is clearly not the case for all situations in which
“feeling stressed” is used. For example, in people,
extreme guilt can be a source of great stress, as can
loneliness and boredom. Therefore, to start, we can
say that, at least in humans, there is no one feeling
of stress. It seems highly probable that the same
holds true for nonhuman animals.

To understand the nature of the feeling of stress,
we must first consider the contribution of the pri-
mary emotion associated with the stressful state.
The primary emotion (such as fear, anxiety, anger,
or loneliness), which remains operational during
activation of the stress response, will account for
some portion of the feeling of the stress experience.
The question is, how much? All? Some? If only
some, what accounts for the other portion? Several
studies in humans and animals help provide answers
to these questions.

Determining the origin of the feeling of stress
requires that we separate the stress response from
the primary emotional state. To accomplish this,
researchers have utilized two methods: (1) block the
physiologic stress mechanisms and (2) reproduce a
physiological stress response independent of an
emotional state. The change in affect following such
experimental or naturally occurring events can then
help determine the contribution of stress mecha-
nisms to the overall affect of a stressful experience.

A blocking of the autonomic response has been
reported in clinical and experimental conditions.
Disconnection of the peripheral autonomic response

(as a result of damage to the spinal cord or the sym-
pathetic and vagus autonomic nerves) does not abol-
ish emotional feelings (Hohmann 1966). In
addition, the feelings of emotions persist in the pres-
ence of pharmacologic blockade of the peripheral
autonomic system. Several studies have investigated
the effects of beta-adrenergic blockade on the emo-
tions of anxiety and anger in human subjects
(Gottschalk et al. 1974, Tyrer 1976, Erdmann & van
Lindern 1980). In all of these studies, no reduction
in the feelings of the emotions were reported, sug-
gesting little or no contribution of the sympathetic
component of the stress response to the experienced
affect. Pharmacologic studies must be interpreted
with a degree of caution, however, because numer-
ous pathways of autonomic feedback remain unaf-
fected by beta-blocking agents (Reisenzein 1983).

For us to study the subjective feelings associated
with physiologic stress responses, our closest
approximation of the stress-related changes has
been achieved by the exogenous administration of
drugs that mimic the physiologic mechanisms acti-
vated in the stress response. To achieve this,
researchers have used sympathomimetic drugs to
simulate the SNS discharge, and have experimen-
tally simulated HPA pathway activation by adminis-
tering glucocorticoids or ACTH.

The HPA response, when activated by the admin-
istration of ACTH or glucocorticoids, does not
appear to be associated with meaningful affect in
most subjects in most studies. Data compiled from
several reports (The Boston Collaborative Drug
Surveillance Program 1972, Ling et al. 1981, Lewis
& Smith 1983, Minden et al. 1988), showed that 82
to 97 percent of people receiving these compounds
reported no specific feelings, and the type of feeling
was inconsistent between individuals who reported
feelings.

Epinephrine induces effects that are generally
believed to be a near-perfect mimicry of the sympa-
thetic portion of the stress responses (for a contrast-
ing view, see McNaughton 1989). Several studies
(Maranon 1924, Cantril & Hunt 1932, Landis & Hunt
1932, Schachter & Singer 1962) have demonstrated
that subjects to whom epinephrine was administered
by injection showed numerous physiologic changes
consistent with SNS activation, but the large majority
of subjects reported no feelings, pleasant or unpleas-
ant. Cantril and Hunt (1932) concluded in their study
that, in general, the injection of epinephrine was not
sufficient to produce an emotion.

Animal studies have provided evidence that the
same effects are seen in nonhuman species. Singer
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(1963) investigated the effects of epinephrine on
fear behavior in rats exposed to emotional stimuli.
Results demonstrated that in the fear-induced group,
rats injected with epinephrine were significantly
more frightened (as measured by fear behavior such
as activity, defecation, urination, face-washing, and
trembling) than placebo-injected rats. The rats not
exposed to fear-inducing stimuli showed no differ-
ences between the epinephrine and placebo-treated
groups, neither group showing any fear behavior.
Thus, animals that undergo sympathetic arousal by
exogenous epinephrine in emotionally neutral situa-
tions display no more fear than a control animal,
whereas animals given epinephrine in fear-induced
conditions show markedly more fear than a placebo-
injected animal. These results have been replicated
in various forms, most recently by Haroutunian and
Riccio (1977). The findings demonstrate that sym-
pathetic activation by itself does not produce fear
responses, but when fear is present, sympathetic
activation enhances fear responses.

Some studies have reported that pharmacologic
simulation of the SNS elicits unpleasant affect
(Marshall & Zimbardo 1979, Maslach 1979, Cassel
1982). As mentioned earlier, the stress response
shares pathways and physiologic mechanisms with
anxiety, and the physiology and affect of anxiety
may be a part of the stress response. If there is any
affect attributable to the stress response, it appears
to be generalized anxiety (Maslach 1979).

Notwithstanding the few conflicting studies, the
preponderance of experimental evidence substanti-
ates a conclusion reached in a 1932 report that
stated, “the theories which base unpleasantness
upon activation of the sympathetic division of the
ANS are palpably unfounded” (Cantril & Hunt
1932). Current evidence supports the thesis that, in
humans and animals, sympathetic activation and
arousal is not the primary source of the affect expe-
rienced during stressful events but does act to
heighten -or enhance an existing affect. These stud-
ies suggest that activation of the HPA axis is gener-
ally not associated with a specific affective state and
thus does not likely contribute meaningful affect to
the feeling of stress experiences. Hence, taking all
of the evidence into account, it appears that the pre-
dominant feeling of stress comes not from stress
mechanisms, but rather from the primary emotional
state(s) elicited by the aversive event. The stress
response appears to modulate the intensity of affect.
Such a system would make evolutionary sense. The
specific emotional state would serve as the primary
homeostasis-preserving mechanism, and the physi-

ologic stress response, by enhancing the prevailing
emotion and thereby amplifying motivation, would
elicit a more rapid and forceful response to the
threatening stimulus. This conscious affective com-
ponent of motivation-enhancement would coincide
logically and functionally with the previously dis-
cussed physiological “alert and prepare” boost func-
tion.

On the basis of the current research findings, we
can reasonably propose that the overall feeling dur-
ing stress is a combined affect—that of the primary
affective state(s) (e.g., fear, pain, hunger, disease)
and the affect intensity modulation and potential
anxiety contributed by the stress response. Just as
the stress response becomes part of the emotional
response physiologically, so too does the conscious
component of affect. The unpleasantness of the feel-
ing during stress is predominantly attributable to the
primary emotion, but the stress response appears to
contribute to the quality of the unpleasantness.

WHAT IS DISTRESS?

The affect of stress is profoundly linked to, and
takes on its greatest significance for well-being in,
the concept of distress. To the individual experienc-
ing it, distress is the most important conscious com-
ponent of stress. In contrast to stress, which involves
both conscious and unconscious elements, distress
appears to be exclusively a conscious, unpleasant
affective state (DeGrazia 1996). Distress cannot
occur below consciousness; the idea of “uncon-
scious distress” is nonsensical. However, nothing
close to a consensus on the definition of distress
exists, and discussions of the concept often ambigu-
ously blend unconscious (physiologic) processes
and conscious aspects of stress.

In the stress literature, distress has been concep-
tualized in numerous ways but is generally classifi-
able into three basic interpretations: (1) the state
that results from the inability to cope with or adapt
to an aversive condition or event (Kitchen et al.
1987, Kopin et al. 1988, Clark et al. 1997a), (2) the
state that exists when pathologic changes or mal-
adaptive behaviors occur in response to aversive
stimuli (Kopin et al. 1988, Clark et al. 1997a), and
(3) the unpleasant affect elicited by an aversive sit-
uation or stimulus (DeGrazia 1996). These three
conceptualizations are not mutually exclusive, and
some writers use a combination of them when dis-
cussing the subject (for example see, Wolfle 2000).

My view is that distress is an affect that resem-
bles, or is, that of anguish, experienced when the
individual is unable to adapt to, cope with, or other-
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wise lessen the intensity of an unpleasant affect in a
timely manner. For example, as an unpleasant affect
such as loneliness, nausea, fear, or ambient heat
increases in intensity, at some level, a mental state
of distress—an anguish-like feeling—that com-
pounds the unpleasantness of the original affect will
arise. Whether distress represents an affect separate
and distinct from the underlying unpleasant affect is
unclear.

The extensive literature on control, with special
reference to studies of escapable versus inescapable
shock (Visintainer et al. 1982, Seligman 1975),
leads me to propose that it is the degree of perceived
control over the intensity of the primary affect that
is the main, and possibly sole, factor that raises or
lowers the threshold level at which point an
unpleasant primary affect elicits distress. In what
may be a direct correlation, as the degree of control
rises, the threshold of distress elicitation rises. This
is saying that as the animal (or person) perceives
more control over the unpleasant affect—that is,
that he or she has the power to turn down or turn off
the unpleasantness at any time—the level of inten-
sity of that unpleasant affect at which distress is
elicited becomes higher. Studies of hospitalized
human patients with pain have shown that the
patients who are given the ability to self-administer
morphine (patient-controlled analgesia, or PCA)
end up using significantly less of the drug than
patients who receive morphine by continuous infu-
sion (CI), for the same degree of pain control
(Mackie et al. 1991). In a review of 32 trials com-
paring PCA with CI, researchers found that when
the total drug intake was equal between the groups,
the PCA group reported less pain intensity and
greater relief than did the CI group (Walder et al.
2001). In these studies, having control in some way
appears to lessen the potential for distress when
experiencing the unpleasant affect of pain.
Anecdotal observations of a wide array of aversive
situations in humans, from holding an appendage in
icy water to withstanding a rising ambient tempera-
ture to holding one’s urine, also strongly suggest
that the discomfort is tolerated to a substantially
higher degree when the individual perceives that he
or she has the control to end the discomfort at any
time, Whether the effect of control is an actual less-
ening of the experienced intensity of the unpleasant
affect, a change in the brain/mind’s tolerance of the
same degree of affect intensity, or a combination of
both is unknown.

Modifying earlier definitions and establishing
affect as the primary focus, I propose the following

definition: Distress may be conceived as the unpleas-
ant affective state, akin to or the same as anguish,
resulting from an inability to control or otherwise
cope with or adapt to the unpleasant affect generated
by altered or threatened homeostasis. For example,
insufficient mental stimulation leads to the emotion
and affect of boredom, which, when exceeding the
animal’s coping ability, leads to the unpleasant affec-
tive state of distress. Likewise for physical pain,
thirst, hunger, nausea, loneliness, fear, and, in
humans, guilt, shame, and embarrassment. In this
sense, distress is a function of how an animal copes
with the unpleasant affect elicited by aversive events
rather than the quantity of aversive stimulation it
actually encounters (Novak & Suomi 1988).
Distress shares many attributes with suffering, in
that both are unpleasant affective mental states
attributable to an underlying unpleasant affect. In
my view, it is not at all clear that distress and suf-
fering are different concepts, and I make no attempt
to differentiate them. In this interpretation of dis-
tress and suffering, I am claiming that neither exists
on its own; an underlying unpleasant affect of phys-
ical or emotional origin always exists. Accordingly,
a person cannot say he is simply in distress or suf-
fering—he has to be in distress or suffering from
something—and that something can be labeled, or
at least described, as a specific unpleasant affect.’

STRESS: A WORKING ANALYSIS

In situations where homeostasis is threatened or dis-
turbed, one or more homeostasis-preserving mecha-
nisms are activated. In addition to these
mechanisms, a stress response may be activated.
Stress is not an independent process; it coexists with
and augments a primary homeostasis-preserving
mechanism. Stress is not separate from the primary
homeostasis-preserving mechanism; rather, it is
superimposed on and functions in an assist capacity
as part of the primary mechanism. Evidence sug-
gests that stress mechanisms make several contribu-
tions to the effort to protect homeostasis, including
cognitive arousal and heightened alertness, estab-
lishing a sense of urgency and mental focus and
preparing the body for the necessary physiologic
and behavioral responses.

Psychological stress in all cases coexists with emo-
tions. When the primary homeostasis-preserving mech-
anism is an emotion, stress is not the emotion.
However, it serves, functionally and affectively, as part
of the emotional response through arousal enhance-
ment, optimal preparation, and affect amplification of
the emotional state.
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The conscious aspect of stress is the experienced
affect. Substantial evidence supports the contention
that the affect of stressful experiences derives pre-
dominantly from the primary emotion and may con-
tain some contribution of negative affect from stress
mechanisms. Anxiety, physiologically and affec-
tively, may be a part of the experience of stress. The
unpleasant feeling of stress (“being stressed””) may
therefore be seen as a combination of the affect of
the primary emotion (the predominant affect), the
stress response, and potentially, anxiety.

Now let us revisit Sapolsky’s wildebeest flecing
the lion. The question at the time was whether the
process in the animal is fear, stress, or both. It is
both. Fear, the primary emotion, motivates the ani-
mal to flee. Stress mechanisms equip the animal to
react and flee faster.

IMPLICATIONS FOR MENTAL
WELL-BEING

The importance of understanding the distinctions
among stress, distress, and emotion can be summa-
rized in one word: harm. Harm in all its forms—
emotional and physical—is what the animal’s
defense systems, of which stress mechanisms are a
part, are designed to prevent. From the animal’s
point of view, the unpleasant feelings associated
with the emotional and physical harm are what
hurt; hence, minimizing these feelings assumes the
priority in animal care. An understanding of the
feelings associated with stressful experiences and
the stress response is essential for us to devise the
most effective strategies to promote optimal mental
well-being. Most important to this goal is to under-
stand the source of the unpleasant feelings, and,
more specifically, because the source of unpleasant
affect is something other than the stress mecha-
nisms, then a focus on the stress process is not the
approach that will bring the animal maximal relief,
comfort, and mental well-being.

We can now re-examine some of the problems
discussed in the first part of this chapter and con-
sider some frequently used passages from one of
many books on the care of pet animals (all italics are
added): (1) “A cat that has lived most or all of her
life outdoors and is converted to an indoor cat may
show more stress-related behavior than a cat that
has never seen the outdoors”; (2) the cat “may begin
to exhibit signs of stress . . . ”; and (3) “One of the
best stress reducers . . . for your cats . . . is play”
(Church 1998). It should now be clear just how
imprecise and unhelpful these statements are. For

example, if play is a stress-reducer, what happens if
the stress is due to extreme fear of humans? Or due
to illness or injury? In such instances, play, rather
than reducing stress, could actually increase the
degree of emotional or physical harm to the animal.
Clearly, to give the cat the proper care and relief
from its unpleasantness, we must know that the cat
is experiencing the emotion of fear or is afflicted
with an illness rather than rely on the catch-all label
of “stress.” This terminology is also frequently
made about animals kept in confinement, such as,
“The way to reduce stress in zoo elephants is
through environmental enrichment.” But, again,
what if the elephant’s stress is associated with pro-
found depression induced by the recent shipment of
her companion of 20 years to another zoo?

Another area in which it is important that we dis-
tinguish stress and emotion is pharmacotherapy.
Specific drugs are effective for specific emotions
but not others, and it is therefore essential to attempt
to identify the primary emotion that is active in the
stressful experience rather than try to treat “stress.”
For example, certain pharmacologic agents, such as
anxiolytics, are effective in some conditions labeled
as “stressful” (e.g., anxiety, fear, anger), but not in
others (e.g., boredom, loneliness). The same is true
for antidepressant drugs.

The central problem, and the basis for harm, of
chronic stress is the failure of the stress response to
shut off (Sapolsky 1999). The pathologic conse-
quences of a chronic activation of the stress
response have been shown to be attributable to the
sustained neurochemical alterations, specifically the
elevation of corticosteroids. It has been proposed
that a good strategy for short-circuiting the deleteri-
ous effects of chronic stress would be to directly
alter the activity of the HPA axis by inhibiting the
activity of corticotrophin releasing factor (CRH)
(Miller & O’Callaghan 2002). Recent work has
shown the promise of such pharmacologic agents as
antalarmin, a CRH blocker, which helped to reverse
the protracted release of glucocorticoids but did not
impair the ability to respond fully to a new chal-
lenge or threat (Wong et al. 1999, Miller &
O’Callaghan 2002).

The need for distinguishing emotion and stress
also comes into play in the measurement of stress. It
has been proposed that “measuring stress” will pro-
vide an assessment for animal well-being (Moberg
1987). The allure of focusing on stress rather than
emotional states is that this approach offers at least
something objective to measure (i.e., “stress hor-



Stress, Distress, and Emotion: Distinctions and Implications for Mental Well-Being 107

mones”). In contrast, obtaining objective and accu-
rate measurement of emotions, and especially the
affective component of each emotion, is currently
not possible. However, focusing on stress is mis-
leading and potentially harmful, as stress indices
and emotional feeling states are not well correlated.
Current measurements of stress may not be sensitive
to all forms of discomfort and suffering (Yuwiler
1971), and not all emotional states that can cause
suffering have a measurable physiologic stress com-
ponent (Wemelsfelder 1984), making the absence of
a stress response no assurance of positive mental
well-being. The presence of a stress response does
not necessarily indicate a poor well-being, as the
stress response is part of a healthy defense system
and may represent a successful response to a threat
(Moberg 1987). Finally, glucocorticoid concentra-
tions are not an accurate indicator of long-term
aversive stimulation; for example, serum concentra-
tions may remain in the normal range during pro-
longed illness (Clark et al. 1997b). Problems of
correlation are further elucidated in a study compar-
ing the effects of restraint in hand-reared deer and
free-range deer (Hastings et al. 1992). Although
measurement of stress-related hormones showed
that the physiologic response to restraint was lower
in the hand-reared animals, the latter struggled just
as violently against restraint as the free-range deer,
suggesting that the magnitude of change in stress
hormones does not correlate with the intensity of
emotional affect (in this case, fear). In humans, pho-
bic patients confronted with the object of their pho-
bia reported very large increases in feelings of
anxiety despite normal plasma cortisol levels
(Curtis et al. 1976). When infant squirrel monkeys
were separated from their mothers, their distress
vocalizations decreased over time, yet their cortisol
levels remained elevated, suggesting that emotional
behavior and physiological arousal responses can
change independently of one another (Coe et al.
1983). It has been demonstrated in human patients
that the degree of perceived burden from a given
symptom and the physiological change from a given
disease do not perfectly correlate (Stewart et al.
1999). In all, no physiologic parameter of the stress
response has been shown to reliably correlate with
the intensity or quality of the unpleasant subjective
experience in human or nonhuman species (Moberg
1987). As a whole, research has repeatedly demon-
strated a poor correlation between measurements of
stress and those of mental well-being. Because the
wide array of unpleasant emotions in which stress

responses play a role is commonly labeled collec-
tively as “stress,” the effectiveness of treatments
based on measurements of “stress hormones” is
highly unreliable. Together, these findings argue
strongly for the need to focus on emotion rather
than stress when striving to maximize mental well-
being.

Further evidence demonstrating the error of
focusing on and trying to prevent stress rather than
unpleasant affect is, as mentioned earlier, the find-
ing that a physiologic stress response may occur in
association with pleasant as well as unpleasant situ-
ations (Moberg 1987, Manser 1992). In these
instances, identifying a physiologic stress response
and instituting some method of stress management
in an effort to eliminate the eliciting stressful stim-
ulus could actually result in a diminished mental
well-being.

Frequently in animal welfare discussions, it is
implied that stress is a bad thing and should be elim-
inated (Moberg 2000). However, because some
stress (i.e., an event that leads to activation of the
stress response) in life is known to be beneficial and
desirable, the goal of animal care should not be to
eliminate all stress but to minimize the harm of
stressful events. For short-term (acute) stress, our
foremost objective is to minimize the unpleasant
affect of the primary emotion—the emotional pain
(McMillan 2002). We want to reduce the unpleas-
antness to a level that the animal can successfully
cope with, or give the animal the resources to cope
with the negative affect. In other words, our goal is
to eliminate distress (as defined in this chapter).
Whereas there is good stress, there is no good dis-
tress. Protecting the animal from distress thereby
minimizes the harm of acute stressful experiences
without eliminating stress entirely. The most potent
method for raising the threshold for unpleasant
affect to elicit distress appears to be the perception
of control over the unpleasantness; hence, the single
best tool for equipping an animal to prevent or
lessen distress would seem to be control, real or per-
ceived (see Markowitz & Eckert, this volume). To
achieve this objective, we must identify the emo-
tional component(s) that contribute the unpleasant
affect. Declaring that the dog in the kennel is
“stressed” provides little if any useful information
for providing control over the prevailing unpleasant
affect; the stress could be due to fear, anxiety, sepa-
ration distress, isolation/loneliness, boredom, frus-
tration, helplessness, pain, hunger, constipation, or
other unpleasant emotional or physical states.
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Stress management for long-term stress also
involves the prevention of distress through reduction of
unpleasant feelings. An additional objective in sus-
tained stressful conditions is the prevention of the
pathologic health consequences. As for acute stress,
we want to give animals the resources (e.g., control) to
cope with the aversive situation. This approach was
demonstrated by Carlstead et al. (1993a) in a study of
leopards. When the cats were housed in a barren enclo-
sure with other large feline species such as lions, tigers,
and pumas, which are predators of the smaller cats in
the wild, the leopards showed much pacing behavior
and high levels of corticosteroids, suggesting high
activity of the stress response. When the researchers
placed hollow logs, boxes, branches, and platforms in
the enclosure, the leopards were then able to hide from
the predator cats, and their pacing and hormone levels
decreased dramatically. Having hiding places appar-
ently gave the cats coniro] over the degree of unpleas-
antness (they could lessen their fear by hiding),
thereby allowing the animals to cope with the situa-
tion. A study in domestic cats (Carlstead et al. 1993b)
showed similar effects. Overall, given the vital role of
the stress response in animal defense systems, the ideal
goal of stress management programs would be to
lessen the intensity and/or mental impact of the
unpleasant affect and protect against pathologic
somatic and mental effects while ensuring that the
body’s ability to mount an effective defensive response
to a new challenge or threat remains intact (Miller &
O’Callaghan 2002).

Developing effective strategies to maximize men-
tal well-being in animals necessitates an understand-
ing of the relationship and distinctions between
stress, emotion, and distress. Therapeutic and preven-
tive approaches—e.g., environmental, behavioral,
medicinal, and nutritional—can never achieve preci-
sion and maximal efficacy if the mental and physio-
logical processes for which they are intended remain
a nebulous conglomeration of ambiguous concepts.
In optimizing mental well-being of animals, it
appears that focusing on stress may be addressing the
wrong target. Distinguishing stress and emotion, and
then focusing on the emotion and its accompanying
feeling, appears to be the most direct and effective
means for alleviating distress and suffering and max-
imizing the animals’ mental well-being.

NOTES
1. Disagreement exists among researchers as to
the definition of “affect.” In this chapter it is
used to indicate any feeling, emotional or

physical in origin. Examples would include
fear, pain, anger, full urinary bladder, pruritus,
warming of the skin by the sun, nausea,
hunger, sadness, dizziness, and so on.

2. Because I am saying that the underlying
unpleasant affect elicits the distress, it is irrele-
vant whether the underlying affect is itself
about something (i.e., has an object). For exam-
ple, humans experience at least two affective
states that often have no object—free-floating
anxiety and clinical (biochemical) depression.
These states can have no known eliciting event;
hence, they are apparently not about something.
When I claim that distress is about something, I
am suggesting that the underlying unpleasant
affect itself is the object, whether that affect
itself has an object or not. In other words, the
source of distress in free-floating anxiety or
clinical depression is the unpleasant affect—
anxiety or depression—itself. My view of dis-
tress (and suffering) is that these are unique
types of affect, arising when the intensity of
other unpleasant affects rise to a certain level.
Pain is just pain until it increases in intensity, at
which point the individual begins to experience
distress. Mild embarrassment is a slight
unpleasantry, but when it becomes intense, it
elicits distress. All of this, of course, is much
more complex than simply a matter of affect
intensity, as other factors, especially control,
strongly influence when or if a particular
unpleasant affect will elicit distress. The reason
I claim that distress and suffering (which may
be the same thing) are unique types of unpleas-
ant affects is that to me, they, unlike all other
unpleasant affects, do not elicit distress and suf-
fering.
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Interrelationships Between

Mental and Physical Health

The Mind-Body Connection

Michael W. Fox

Conventional Western human and veterinary medi-
cine still bear the legacy of French philosopher
René Descartes (1970), who promoted the false
dualism of the mind being separate from the body,
and of the belief that animals were unfeeling
machines. Such mechanomorphization of nonhu-
man animals became the scientific consensus that
condemned the belief and empirical evidence of
emotional states in animals as sentimentally mis-
guided anthropomorphism. In spite of Charles
Darwin’s work (notably his book The Expression of
Emotions in Man and Animals [Darwin 1920]) and
other scientists’ and philosophers’ opposition to
Cartesian dualism and mechanistic reductionism,
the resistance to accepting that animals have minds
and emotions endured for more than three hundred
years after Descartes. This was especially true in
scientific, biomedical, and related circles of animal
use and abuse, in part because of even deeper reli-
gious and cultural attitudes toward nonhuman life
(Fox 1996). As late as the 1960s, skepticism was
expressed by some veterinarians over empirical evi-
dence that dogs will feign injury to a limb to seek
attention (Fox 1962). Some members of the profes-
sion scoffed at such evidence, contending that they
would be called on to be pet shrinks or behavioral
therapists, while others acknowledged the need for
more expertise and research in normal and abnor-
mal behavior in animals.

The mind-body psyche-soma dichotomization
greatly limited progress in human, veterinary, and
comparative medicine and contributed to much ani-
mal cruelty and suffering. This was compounded by
specialization that led to the “fragmentation” of see-
ing and treating the animal and human patient as a
whole being, and of the conceptualization of health
and disease processes. Another product of dualism
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and reductionism was the dichotomization of the
essential organism-environment unity that tended to
preclude the consideration and recognition of social
and environmental influences on mind and body
(i.e., on the animals’ emotional and physical well-
being).

ETHOS, ECOS, AND TELOS

Animal health depends on animal well-being, the
bioethical and scientific parameters and indices of
which include provision of an environment (the
ecos) that is optimal for animals’ basic physical,
behavioral, and psychological requirements (their
ethos, or spirits), and which maximizes animals’
telos, their natural, ecological purpose and biologi-
cal values and roles (Fox 2001). Human-imposed
and -directed influences on animals’ ecos include
housing and husbandry conditions and standards of
care and environmental quality; on animals’ telos
include economic, cultural, and other human values
and interests; and on animals’ ethos, as affected by
selective breeding, genetic engineering as well as
early handling and socialization, or lack thereof
(Figure 8.1).

These three spheres of animal life—ethos, ecos
and relos—translate into the mind-body-organism-
environment interfaces that provide a more holistic
paradigm for addressing animal health and welfare
concerns (Fox 1997).

Because the mind is in the body, the body is in the
mind. Likewise, because the elephant is in the forest
and the forest is in the elephant, how can we put ele-
phants in chains and force them to help people
destroy the last of their forests, or put them in cir-
cuses and zoos and expect them to be healthy and
reproductive and not go berserk? Elephants and
other animals, wild and domesticated, under our
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ETHOS

(nature of animals)

TELOS

(ultimate purpose)

ECOS

(nature of ecosystems)

Figure 8.1. Interrelationships between the nature and natural purpose of animais and the ecosystem with which
they have co-evolved. Domestication and other human influences have affected ethos, telos, and ecos, often with
harmful consequences to both animals and ecosystems (from Fox 1999).

dominion surely need not have to be victims of such
mind-body-environment dislocations that result in
suffering and distress.

Only in the past 50 years have scientists, bioethi-
cists, and veterinarians begun to consider the stress,
distress, and suffering of animals under conditions
of extreme and chronic confinement and environ-
mental deprivation, often coupled with inconceiv-
ably high stocking densities (as with the intensive
production of farmed animals). Such mistreatment
creates pathogenic conditions, especially as a result

of stress and immunosuppression, for the prolifera-
tion of infectious and contagious “domestogenic”
and production-related diseases (Fox 1984, 1986).
These animal health and welfare problems are sig-
nificant economic and public health concerns that
will not be rectified by new vaccines, stronger
antibiotics, and other drugs that are not all environ-
mentally friendly and consumer-safe. Neither can
the answer lie in selectively breeding and geneti-
cally engineering animals for food, fiber, and bio-
medical purposes. Nor is it to be found in the pet
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industries designed to enhance the animals’ utility,
productivity, and adaptability. This is because there
are biological limitations that should translate into
ethical limitations in how we should alter the ethos
and ecos of animals for our own pecuniary and
other, purely human, ends (Fox 1992, 1999).

Before reviewing some landmark studies, old and
new, of the mind-body connection and the influence
of emotional and cognitive states and environment
on animals’ health and well-being, I wish to sum-
marize the above overview of principles of optimal
animal care. The following five bioethical principles
combine to make a simple formula to help ensure
animals’ health and well-being: Right Environment
+ Right Genetics and Breeding + Right
Understanding + Right Relationship + Right
Nutrition = Animal Health and Well-being.

Applying these principles within the holistic par-
adigm that addresses the animals’ ethos, ecos, and
telos facilitates the objective determination of ani-
mal health (which is not simply the absence of dis-
ease); the assessment of stress and distress using
established physiological, neurochemical, and
behavioral indices; and the identification of welfare
parameters and basic standards of animal husbandry
that meet animals’ physical, as well as psychologi-
cal and behavioral, needs.

STEPS TOWARD
UNDERSTANDING

Significant advances have been made in the science
of applied animal ethology and welfare assessment
and improvement since the first English language
book—Abnormal Behavior in Animals (Fox
1968)— on this interdisciplinary subject was pub-
lished. This book included essays by veterinarians,
ethologists, neuropsychologists, clinical and experi-
mental psychologists, and Pavlovian physiologists.
One chapter by L. Chertok, “Animal Hypnosis” (an
intriguing mind-body phenomenon in vertebrate
and invertebrate animals), was reprinted from a
1964 book—the first book ever published, to my
knowledge, addressing animals’ emotional states
and behavioral (psychogenic) and psychosomatic
diseases associated with stress and distress from a
primarily veterinary perspective. This book, edited
by two French veterinarians, was called Psychiatrie
Animale (Brion & Ey 1964).

Between the 1960s and 1980s, interest grew in
comparative psychiatry, from Harlow’s maternally-
deprived caged macaques to other experimental
psychologists’ often-gruesome studies of learned
helplessness in rats repeatedly half-drowned. Other

work included numerous studies of restrained dogs
being given inescapable shock (Overmeier 1981),
the end product being a proposed model of human
coping in the presence of hopelessness and depres-
sion. It was believed that such research might be of
value in testing the new anti-depressant psy-
chotropic drugs that were being developed around
that time (see also Seligman 1975).

Disturbing, but not devoid of some value in awak-
ening our understanding of the similarities in how
humans and laboratory animals manifest distress
and psychological suffering, these experiments
should never be, nor need ever be, repeated. Nor
should those of Pavlovian—classical condition-
ing—that resulted in much animal suffering, espe-
cially of dogs; yet like the Nazi medical
experiments on concentration-camp prisoners, these
experiments provided empirical evidence affirming
the mind-body connections of stress and distress, as
well as various psychogenic, psychosomatic, trau-
matic, and infectious disease processes (Pavlov
1928, Gantt 1944, Lidell 1956).

Using Pavlovian conditioning, researchers were
able to identify and characterize different animal
(dog) temperaments and went on to demonstrate
how these various psychomorphs responded to pain,
conditioned fear (anxiety, terror), infections, trauma
(such as having a leg broken), and total body radia-
tion (Figure 8.2), the details of which were provided
by Prof. I.T. Kurtsin and published (along with a
review of Harlow’s infant monkey maternal depri-
vation research by Gene Sackett) in Abnormal
Behavior in Animals.

DOMESTICATION EFFECTS

The seminal and less invasive research findings of
another Soviet scientist, Prof. D.K. Belyaev, were
first published in the West in another book that I
edited—The Wild Canids: Their Systematic
Behavioral Ecology and Evolution (1975). Belyaev
and Trut (1975) reported changes in reproductive
activity that they regarded as a “destabilization”
process in captive silver foxes after several genera-
tions of selectively breeding the most tractable and
docile. Thereafter, generations of foxes developed
floppy ears and piebald coats, and females became
bi-estrus rather than having one heat per year.
Belyaev and Trut showed how the domestication
process (of selectively breeding the most docile ani-
mals) affected the animals’ morphology and physiol-
ogy, notably their reactivity to ACTH injections and
psychological stress. American researcher Curt
Richter had come to similar conclusions in his earlier
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Figure 8.2. Drawings showing the influence of the type of nervous system on the percentage of dogs that die as a
result of radiation sickness. (A) in a dog with a weak nervous system; (B) in a dog with a strong, unbalanced ner-
vous system; (C) in a dog with a strong, balanced nervous system. The percentage of dogs making up each group

is shown in the upper right of each box (from Kurtsin 1968).

(1954) research on the effects of domestication on the
Norway rat, concluding that the laboratory rats were
relatively hypergonadal and hypoadrenal compared
to their wild counterparts, such endocrine changes
being attributed to artificial selection for high fertility
and docility. Domestication, according to Belyaev
and Trut, influences the hypothalamo-pituitary-
adrenal-gonadal systems; the selection from docile,
tractable behavior leads to the dramatic emergence of
new forms (phenotypes) and the destabilization of
ontogenesis manifested by the breakdown of corre-
lated systems (adrenal-pituitary, gonadal-pituitary)
created originally under stabilizing (i.e., natural)
selection. (For some of the earliest original thinking
and research in this area, see Stockard 1941).
Experimental psychologist E. Gellhorn (1968)
(who made cats more docile by eliminating their
senses of smell, sight, and hearing to make them
more trophotropic- or parasympathetic-system-
dominant—they slept more) was coming to con-
clusions similar to those of Belyaev and Trut
(although by a less ethical and humane path),
which he felt had implications for neuropsychiatry.
The tuning of the parasympathetic and adrenergic
systems, the latter being linked with the neurohy-

pophysis-pituitary-gonadal and other neuroen-
docrine and immune-system modulating mind-
body connections, became the focus of converging
and diverging animal studies during this time that
helped further our understanding of the mind-body
and environment connections, as well as the effects
of domestication.

Robert Ader, in 1981, put several authors together
in a book that supported his thesis that mental states
(emotions), distress, and stress affect the body,
especially the immune system. It was appropriately
titled Psychoneuroimmunology (Ader 1981).

This was a major turning point in demonstrating
how social, emotional, and environmental stimuli,
events, and experiences can influence the animal’s
neuroendocrine system, stress tolerance, and dis-
ease susceptibility. This new understanding
demanded a more holistic approach in veterinary
practice to the diagnosis, treatment, and prevention
of domestogenic diseases and syndromes in farmed,
laboratory, zoo, and companion animals. A holistic
approach to animal health and welfare in the bio-
medical and intensive factory farm environments
was particularly important for scientific and finan-
cial reasons, as well as on moral grounds (Fox 1984,
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Figure 8.3. Schema of interrelated variables that may contribute to phenotypic variance and behavioral (and/or

physiological) changes {from Fox 1986).

1986). The holistic, interdisciplinary approach to
addressing mind-body-environment dislocations
(Figure 8.3) that may cause animals to suffer and
become diseased called for applying ethology, the
study of animal behavior, to the science and art of
veterinary medicine and comparative medicine,
which I stressed in the Wesley W. Spink Lectures on
Comparative Medicine at the University of
Minnesota {Fox 1974).

The British Veterinary Ethology Society was
established around this time and, after only a few
years, became the International Society of Applied
Ethology, encouraging veterinary colleges and ani-
mal science departments to offer courses and con-
duct research on this subject. Since these
encouraging beginnings, several benchmark studies,
symposia, and texts have been published, (Katcher
& Beck 1983, Davis & Balfour 1992, Lawrence &
Rushen 1993, Dodman & Shuster 1998, Panksepp
1998, Moberg & Mench 2000).

A more holistic understanding of animals’ ethos
and welfare requirements has also come from
research in cognitive ethology, the field of study that
investigates animal consciousness; mental states;
and the wumvelt, or animals’ perceptual world
(Griffin 1977, Bekoff 2002).

The British Brambell (1965) report on farm ani-
mal welfare included the following statement by the
eminent neurologist Lord Brain:

I personally can see no reason for conceding
mind to my fellow men and denying it to animals.
Mental functions, rightly viewed, are but servants
of the impulses and emotions by which we live,
and these, the springs of Life, are surely dien-
cephalic in their neurological location. Since the
diencephalon is well developed in animals and
birds, I at least cannot doubt that the interests and
activities of animals are correlated with aware-
ness and feelings in the same way as my own, and
which may be, for ought I know, just as vivid.
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when various types of environmental influence have their greatest effects. 1. Handling early in life affects the

adrenal-pituitary, autonomic, and reticular activating systems. 2. Development of social attachments correlates with
the development of limbic (emotional) centers. 3. Social and environmental influences affect brain maturation (from

Fox 1986).

McMillan (2003) has stressed the clinical and
animal welfare importance of considering more
than physical pain and relief of same, because
“emotional pain” (as fear, panic, anxiety, helpless-
ness, and depression) is a welfare-related concern in
addition to physical pain per se.

DEVELOPMENTAL EFFECTS

Further understanding of developmental processes
that influence the behavioral phenotype come from
studies of early experiences, both pre- and post-
natally (Figure 8.4), that entailed various handling
procedures of pregnant animals—mainly mice—
and of the offspring soon after birth. Gentle han-
diing on a regular basis was found to affect
emotional reactivity, learning ability, stress resis-
tance, and disease susceptibility, which had pro-
found implications in animal husbandry and pointed
to an epigenetic, neo-Lamarkian phenomenon of
inherited, intergenerational environmental influ-
ences on animals’ physiology and behavior (Levine
& Mullins 1966, Denenberg 1967). As a consultant
in Biosensor Research for the Walter Reed Army
Medical Center in the early 1970s, I applied some of

these findings in developing a socialization and
rearing program that provided selected beneficial
experiences to puppies during their formative
weeks. This Superdog project, which I made avail-
able to puppy owners and breeders in my 1972 book
Understanding Your Dog, was aimed at enhancing
in-field performance, stress-tolerance, and disease
resistance in adult German Shepherd dogs under
combat conditions in Vietnam.

This field of developmental psychobiology
showed that heredity and pre- and early postnatal
experiences influenced animals’ physiology, behav-
ior, temperament, learning ability, and stress and
disease resistance when early handling, socializa-
tion, and environmental enrichment were provided
during critical or sensitive periods of development
(Scott & Fuller 1965; Fox 1971; McMillan 1999c¢,
2002). Such profound consequences of external
stimulation and experiences on the mind-body con-
nection are now more widely recognized, providing
a scientific basis for the value of tender loving care
(TLC). Spitz (1949) first pointed out how the lack of
TLC can cause marasmus, growth retardation, and
increased morbidity and mortality in orphaned,
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Figure 8.5. Heartbeats in a dog (recorded with a biotelemeter) showing how petting, stroking, grooming, etc. slows
the heart rate to a rate lower than when sitting and during contact (from Fox 1986).

institutionalized human infants. The relevance of
these findings to improving the husbandry, health,
and productivity of farmed animals was realized in
particular by Hemsworth and Coleman (1998), who
went on to demonstrate that sows that had been gen-
tly handled and socialized early in life had more off-
spring than sows not given such early experience.

The attitudes of animal caretakers toward the
animals under their care are significantly influ-
enced by the conditions under which they work
and the conditions under which the animals are
kept (Seabrook 1984). which underscores yet
another variable in assessing animals’ welfare and
in setting optimal husbandry standards for various
animal species. An animal caretaker’s gentle han-
dling can affect heart rate and other physiological
indices (Figure 8.5). The petting of rabbits can sig-
nificantly mitigate the harmful effects of a high fat
and cholesterol diet, reducing the incidence of
artherosclerosis by some 60 percent compared to
non-handled rabbits fed the same diet (Nerem et al.
1980). This research further underscores the
importance of recognizing the interactive nature of
animals’ social environment, emotional state,
nutrition, and health.

The research of veterinarian W.B. Gross, now
Professor Emeritus. Virginia and Maryland College
of Veterinary Medicine, has shown the complexities

of genotype-environment interactions—the mind-
body connection—on the development, behavior,
stress resistance, and disease susceptibility in poul-
try (Gross & Siegel 1981,1983; Gross 1982; Gross
et al. 2002), the clinical and husbandry implica-
tions of which are indeed profound. He has also
shown the benefits of vitamin C in blocking the
adrenal stress response in the clinical setting of
dogs presented with various forms of cancer, with
promising results (Gross et al. 2001). These find-
ings indirectly support the claimed clinical benefits
of corticosteroid replacement therapy for a variety
of chronic degenerative diseases in companion ani-
mals documented in practice by Plechner and
Zucker (2003). As with Gross’ lines of poultry, dif-
ferent breeds of dogs, cats, pigs, cattle, and other
domesticated animals and hybrids with different
temperaments and emotional reactivity respond dif-
ferently to stress and other social and environmen-
tal stimuli. This can result in different disease
profiles in animals raised under similar conditions.
Adaptation and “fitness” under natural conditions
call for a set of organismic responses that evolve
over millennia. Animals under unnatural conditions
of captivity and domesticity, to which they are not
adapted, often show maladaptive responses.
Further, being unable to adapt, they may suffer
physically and psychologically.
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PSYCHOPHARMACOLOGY

With the discovery of cholinergic, serotonergic,
dopaminergic, and other neurochemical pathways
and opioid, benzodiazepine, and other neural recep-
tor sites that mediate and modulate various subjec-
tive, cognitive, and affective states, the field of
behavioral psychopharmacology has opened a new
door into the mind-body connections of human and
nonhuman animals.

The mind-body connections of neuropeptides
(e.g., the opiates) centered in the limbic system (the
“seat” of the emotions) form a regulatory matrix of
emotional, behavioral, and physiological processes
that help promote animals’ survival and well-being.
Neuropeptide receptors have also been found in
lymphocytes and spleen monocytes (which secrete
ACTH and endorphin), creating a linkage with the
immune system and central nervous system (CNS).
Receptors for immunopeptides such as lym-
phokines, cytokines, and interleukins have been
found in the CNS, and opiate and other receptors in
the gastrointestinal tract and throughout most body
organs and tissues. This means that bidirectional
communication exists among mind and body, brain,
and immune system such that mood and other men-
tal states are linked with cellular defense and repair
mechanisms (for a review, see McMillan 1999a).

The health benefits of companion animals to their
human guardians, and vice versa, are associated at
this molecular level with beneficial changes in lev-
els of neurochemicals such as endorphin, prolactin,
oxytocin, dopamine, and phenylethylamine in both
humans and dogs during friendly contact (Odendaal
& Meintjes 2003). This mind-body linking of neu-
ropeptides and other chemical receptor systems
makes it possible to lower an animal’s blood pres-
sure and enhance its immune response through clas-
sical and operant conditioning, biofeedback, and
regular gentle petting. As Seligman (1975) has
shown, control and predictability are important ele-
ments of coping for human and nonhuman animals
in environments where having little or no control or
predictability can lead to helplessness, depression,
and immune-system impairment.

The thyroid gland can also be involved in stress
and distress reactions; captive wild rabbits exposed
to dogs, for example, may die from acute thyrotox-
icosis (Kracht 1954). Loneliness and separation
anxiety may be manifested as colitis-like diarrhea
and bloody stools in dogs precisely because of these
environment-mind-body connections, a greater

understanding of which calls for the practice of
holistic medicine. Stress-free understimulation (i.e.,
social isolation) leading to boredom vices
(Wemelsfelder 1990) and higher mortalities can be
as detrimental as overstimulation (as through over-
stocking). This means that an optimal level of stim-
ulation and stress—called eustress—exists for
individuals, breeds, and species, which helps main-
tain psychophysical homeostasis. Distress (caused
by too little or too much stimulation) leads to dysza-
sis (i.e., behavioral, metabolic, and cellular disrup-
tion of homeostatic systems).

The increasing spectrum of psychotropic drugs,
analgesics, tranquilizers, anxiolytics, dissociatives,
and skeletal muscle relaxants is of considerable
value in veterinary practice (see Marder & Posage,
this volume). They are especially valuable in reduc-
ing stress and fear in wild animals needing veteri-
nary attention and in dealing with the
obsessive-compulsive and separation-anxiety
afflicted companion animals, but they should never
become a matter of routine prescription for animals
suffering from emotional, behavioral, or cognitive
disorders to the exclusion of providing the right
understanding, relationship, and environment,
which are the best preventives of many behavioral
anomalies, psychogenic disorders (such as self-
mutilation in bored and anxious captive parrots),
and psychosomatic diseases (such as ulcerative col-
itis in high-strung, i.e., highly empathic or
extremely fearful, German Shepherd dogs).

The cage stereotypies of animals in barren envi-
ronments may be associated with developmental
abnormalities in the brain and impaired basal ganglia
activity (Garner & Mason 2002). As these authors
conclude from their evidence for a neural substrate
for cage stereotypy, animals with stereotypies may
experience novel forms of psychological distress, and
the observed stereotypy might well represent a con-
found in many behavioral experiments. The effects of
the impoverished laboratory cage environment and of
environmental enrichment on brain development,
neurochemistry, and behavior have been long recog-
nized (Rosenzweig et al. 1962, Diamond et al. 1967).
These effects can compromise both animals’ welfare
and their utility for research (introducing uncon-
trolled experimental variables), as emphasized by
Fox (1986) and more recently by Wurbel (2001) and
Markowitz and Timmel (this volume).

A new perspective on stereotypic behavior in
horses has been given by Marsden (2002), who
looks at various treatments from an ethological and
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Figure 8.6. Relationships between arousal level and degree of stereotypy illustrate the homeostatic function (or
ethostasis) of stereotyped behavior patterns. With low arousal (e.g., in isolation) or intense arousal, the frequency of

stereotyped actions increases (from Fox 1986).

animal welfare perspective, identifying those treat-
ments that can be detrimental when the underlying
motivation and/or frustration is not addressed.
Stereotypic behavior can be interpreted as a mal-
adaptive response to hypostimulation or hyperstim-
ulation (Fox 1986), the environmental dissonance
between stimulus-input and the animal’s arousal
level being homeostatically regulated by increased
or decreased activity (Figure 8.6). A bored, under-
stimulated animal may groom excessively, some-
times to the point of self-mutilation, and behave
similarly when stressed by fear or anxiety and frus-
tration when confined in a strange place, or in the
presence of strangers. Such self-comforting behav-

ior associated with hypostimulation and hyperstim-
ulation can be correctly interpreted as obsessive-
compulsive behavior, but should be distinguished
from schizoaffective disorder that can manifest sim-
ilar clinical signs but have a different etiology and
motivation. One example is the dog who self-muti-
lates after displaying agonistic behavior, the self-
mutilation being a consequence of self-directed
aggression, sometimes accompanied by psy-
chogenic hallucinations, such as fly-snapping and
staring at one spot.

The effects of living alone in a cage, pen, or room
on millions of dogs, cats, birds, and other pets for
long periods of time, devoid of social contact with
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humans and, all too often, other animals, is a veteri-
nary medical and ethical problem. Reliance on psy-
chotropic drugs to alleviate these adverse effects is
neither an appropriate medical nor ethical solution.

Another group of chemicals influencing mind-
body reactions that are generally much safer, if not
cheaper, than psychotropic drugs are the
pheromones, or animal essences, and the plant
essences, or essential oils derived from various
herbs, flowers, trees, and other vegetative life forms.
These phytochemical substances of plants have co-
evolved neurochemical affinities with the mam-
malian brain and other systems of the body. One
example of this is the endogenous opioid beta-
endorphin pain-alleviating receptor system that is
present even in earthworms. Some of these essential
oils may affect serotonergic, gamma-aminobutyric
acid, and dopaminergic neurotransmission, or have
anticholinergic, antispasmodic, and other mind-
body effects that may prove beneficial to animals
suffering from a variety of behavioral problems.
Horses and other animals that develop stress- and
boredom-related stereotypies and other obsessive-
compulsive disorders develop elevated dopamine
and opioid levels that may be inhibited by dopamin-
ergic and opioid agonists. More research in the vet-
erinary and animal husbandry applications of plant
essences, popularly known as aromatherapy, is
needed in this clinically promising but scientifically
little-understood area of alternative-complementary
medicine (Beil 2002).

It might be rewarding to evaluate the euphoric,
mood-elevating properties of essential oils such as
Bergamot and Clary Sage. After all, many cats
enjoy mood-altering catnip. Clinical studies of a
synthetic pheromone that is chemically similar to
that emitted from the sebaceous glands on the mam-
mary region of nursing dogs have shown that the
odor has a calming effect on many dogs suffering
from separation-anxiety and fear of fireworks
(Sheppard & Mills 2003).

SOCIAL INFLUENCES

Animal well-being includes happiness and playful-
ness, which will, however, require more direct
human involvement than magical oils and the offer-
ings of behavioral pharmacology. I know farmers
who play with their chickens, pigs, steers, cows, and
ewes, like the Indian villagers who play and sleep
with young goats and calves. These animals are
healthier and more productive. Similarly, in families
where there is no intra- or inter-species play pro-

vided for live-alone dogs, cats, parrots, and other
pets, there are more health and behavioral problems
than in families where the animals are happy
because they can play (see Horwitz et al. 2002).
Inter-species play, as between a billy goat and a
young bull, a calf and two young dogs, a lamb and
ten dogs, a monkey with a pack of more than thirty
dogs, and a herd of twenty cattle and a band of more
than ninety donkeys, that I have witnessed at the
India Project for Animals and Nature’s (IPAN) Hill
View Farm Animal Refuge, is a sight to behold. It is
the essence of the joy of life that heals, makes
whole, and inspires and affirms the will to be. Play
is the best of all natural therapies, and it is a cardi-
nal animal welfare science indicator of animal wel-
fare and well-being.

The use of massage therapy and the healing touch
(Fox 1990) can also be valuable in reducing ani-
mals’ tension, fear, and distrust and can help speed
recovery from various conditions.

Pavlov’s demonstration that dogs can be condi-
tioned to respond to injections of normal saline as
though they had been injected with morphine raises
the question of conditioned and associative learning
as well as anticipation and expectation in relation to
positive and negative placebo-like effects in animal
patients. As McMillan (1999b) proposes, the goal of
clinical application of placebo effects should not be
the substitution of placebo treatments for standard
treatments, but rather the use of placebo effects to
accentuate the efficacy of such treatments.

Animals engage in mutual greeting displays and
self-care and mutual-care behaviors, including
grooming, making contentment sounds, and various
intention-movements or displays (like lip-smacking
in macaques) of epimeletic (caregiving) and et-
epimeletic (care-seeking) motivational and behav-
ioral systems. Mimicking such species-specific
caregiving behavior is a prerequisite for veterinari-
ans and animal handlers who need to enter an ani-
mal’s personal space and make physical contact.
Giving a treat as a caregiving gesture is often the
first step.

Some animals are highly motivated caregivers; as
Chief Consultant and Veterinarian with IPAN, [
have witnessed at our refuge how the recovery of
many frightened, sick, or injured animals is
enhanced by the reassuring presence and attentions
of our caregiving resident dogs, ponies, and cows.
Being isolated from conspecifics, especially for
sheep and most young animals, can be extremely
stressful. The staff are trained to feed animals treats
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and to groom or stroke the animals during various
treatments such as changing a dressing on a lacer-
ated limb, be the animal a horse, half-wild bullock,
or captive elephant. Epimeletic behavior and empa-
thy make for good animal handlers. The handlers
also sleep with dogs, calves, baby elephants, and
other animals, monitoring their conditions, check-
ing IV drips, etc., when emergency cases requiring
intensive care come in for treatment. Most impor-
tantly, the handlers are instructed to encourage the
animals in recovery to play, engage with healthy
resident animals, and engage in natural behaviors in
a free but safe environment rather than remain con-
fined all the time in a small cage or pen.

CONCLUSIONS

I am glad of the opportunity to contribute to this
important book that I see as a high watermark for
the veterinary profession in helping accomplish
what I have advocated my entire professional life:
healing and enhancing the human-nonhuman ani-
mal bond through sound science, understanding,
empathy, and respect. Through this, compassionate
action will enhance the establishment of a mutually
beneficial human-animal bond. My friend and men-
tor Thomas Berry (1999) put it this way: The uni-
verse is niot a collection of objects, it is a community
of subjects. Compassion will be absolute, or it is not
at all.

The communion of subjects that I examine in my
book The Boundiess Circle (1996) creates what |
call the empathosphere, a realm of empathic feeling
that Sheldrake (2000), in his studies of dogs and
cats who somehow seem to know when their human
companions are coming home, calls the morphic
field. It is a realm of in-feeling that, without further
scientific study, will regrettably continue to be
regarded as psychic or illusory to the rationally
minded. Fortunately, some controlled experiments
have demonstrated the beneficial effects of healing-
directed prayer as well as distant or remote mental
intentionality on such nonhuman subjects as bacte-
ria, plants, chicks, gerbils, cats, and dogs (Grad
1965, Dossey 2001). These findings undermine sci-
entism’s belief in consciousness as an epiphenome-
non of brain neurochemistry and support a holistic
paradigm of consciousness as a fundamental princi-
ple that is irreducible to anything more basic, and
which is both co-inherent and omnipresent, particu-
lar and universal.

Be this as it may, I urge all veterinary students, as
well as children and adults who have animals in

their lives, to take time out, suspend all judgment,
and simply be with animals, ideally in situations
where they have behavioral freedom and can be
with their own kind. Observe them, feel with them
and for them, and become them. Perhaps the ani-
mals may then welcome you to the empathosphere
like many before you who became shamans, heal-
ers, good husbanders, and stewards of the land.
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Mental Iliness in Animals—The
Need for Precision in Terminology
and Diagnostic Criteria
Karen L. Overall

INTRODUCTION

In the 1980s, orthopedic surgeons at the University
of Pennsylvania School of Veterinary Medicine
were teaching that “pain is a great immobilizer.”
Two decades later we are appalled by this notion,
yet our change in attitude has been accompanied by
painstakingly obtained, yet only moderate, progress
in understanding and definitively assessing pain
(Lees et al. 2003, Pascoe 2003, Short 2003, Taylor
2003, Webb 2003). Human physicians also struggle
with assessment of pain, but they often rely on
patient self-reports while acknowledging the gaps
between perception, complaint, and the underlying
biological processes (Scholz & Woolf 2002).
Although we cannot directly measure or accurately
characterize pain, we no longer deny its existence or
that of the nociceptive processes associated with it.
The same cannot be said for another class of prob-
lems where measurement and terminology are also
issues: behavioral concerns.

While the field of physical pain assessment and
management is ascending, the field of veterinary
behavioral medicine, which deals with equally
invisible and equally real pain, is still struggling for
acceptance. The vast majority of veterinary schools
in North America, where a specialty college in the
discipline exists, still offer no full-time, integrated,
clinical, and didactic training by full-time, faculty-
level specialists. Rather than asking if we can under-
stand behavioral problems as a form of behavioral
pain and suffering, or “mental illness,” the vast
majority of clients and veterinarians, wittingly or
not, engage in a terminology and thought process
rooted in an adversarial relationship with the ani-
mals who share their lives. Physical pain is deemed
as “real,” afflicting innocent patients; behavioral
pain is often thought to be someone’s fault or the
result of a deeply flawed character. Fortunately,
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when done correctly, science provides us with para-
digms by which we can learn whether something is
true. Behavioral problems are still the most com-
mon reasons pets are relinquished or euthanized in
the typical veterinary practice in the United States,
Australia, and Canada, countries for which adequate
data exist (Houpt et al. 1996; Salman et al. 1998,
2000; New et al. 1999; Scarlett et al. 1999, 2002).
Accordingly, it is incumbent on us to impose sci-
ence on a field that has long resisted its advance and
to begin to understand the mental pathology of
behavioral problems in domestic animals.

APPROACHING COMPLEX
SITUATIONS

Diagnoses are not diseases; correlation is not
causality. The logic for using very specific phenom-
enological diagnoses is to (a) identify the particular
behavioral manifestation that needs to be altered or
assessed and (b) identify areas where specific
behavioral intervention can be useful (Table 9.1}
(Overall 1997a, 1997b).

Behavioral diagnoses are made largely on the
basis of constellations of nonspecific signs. Signs or
descriptors are often erroneously or carelessly used
as a diagnosis. By viewing a diagnosis mechanisti-
cally as a hypothesis to be tested it is possible to
begin to define and understand abnormal behaviors
at a variety of levels that include, but are not restrict-
ed to, the phenotypic, functional, and phenomeno-
logical diagnoses that are most commonly
employed (Table 9.2; Figures 9.1 and 9.2).

The first step in this process is to define the nec-
essary and sufficient criteria for making the diagno-
sis. Once this is done, separate clusters of pheno-
types may exist that are characterized by shared
nonspecific signs. In human psychiatry, these are
often called “endophenotypes” (Gottesman &
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Table 9.1. Understanding patterns of behavior within levels of a mechanistic approach.

Note that none of these levels are independent, the first 4 are very dynamic, an action can originate at any
level that then affects the other levels, and the extent to which they interact is a function of the genetic
response surface and learning. All levels other than phenotypic interact to produce mechanistic grouping of
phenomenological diagnoses.

A. Phenomenological, phenotypic, functional diagnoses: must meet necessary and sufficient terminological
criteria
B. Neuroanatomical diagnoses
C. Neurochemical/Neurophysiological diagnoses
D. Molecular diagnose
E. Genetic diagnoses

Table 9.2. Example for Consideration of Interaction of Phenotypic Level of Mechanism with
Others

Table 9.2a .

Phenotype A B C D
Abnormal Abnormal Abnormal Normal
Variant A Variant B Variant C

Neuroanatomical variant I I I |

Neurochemistry a b a b

Molecular products r r r r

Genotype a b’ b b’

In this example the variants in the condition are due to some difference in environmental response. This
could be a purely phenotypic effect (Abnormal variant B). Alternatively, the effect could be due to learn-
ing and long-term potentiation (in which case the molecular level is affected - Abnormal variant A); this
molecular effect also affects neurochemistry. The effect could also be one of neurochemistry, without
affecting the molecular level (Abnormal variant C).

Table 9.2b

Phenotype A B C
Abnormal Abnormal Normal
Variant A Variant B

Neuroanatomical variant I I [

Neurochemistry a b

Molecular products r r r

Genotype a b’ b’

In this example the variants in the condition are due to some difference in environmental response. This
could be a purely phenotypic effect, as presented. Alternatively, the effect could be due to learning and
long-term potentiation (in which case the molecular level is affected) or the effect could be one of neuro-
chemistry. The two latter choices are reflected as (¥*).
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Figure 9.1 This graphic illustrates the relative ‘response surfaces’ that exist for each of the mechanistic diagnostic
levels discussed in the text. Note that phenotype can be affected directly or indirectly. The extent to which the differ-
ent levels interact directly or indirectly could be a function of intensity, duration, or type of stimulus. There is no way
to know these effects in the absence of specific data collection. Here, the genomic code provides that set of choices
that could, but may not necessarily, affect the molecular and neurochemical expression of behavioral phenotypes. In
essence, the genomic response surface acts to define boundary conditions.

Shields 1972). For example, once the definitional
criteria are met, condition A could sort into 2 phe-
notypic groups based on treatment response. In the
simplest scenario, group | responds only to drug |
and group 2 responds only to drug 2, although
behaviorally, the groups are indistinguishable. A
pattern like this would hint that two underlying
mechanisms are functioning (Figure 9.2). In anoth-
er variant of this example, the definitional criteria
are met, but group 1 most commonly displays signs
1-3 and group 2 displays signs 3-5. The question
now becomes whether shared or separate mecha-
nisms contribute to these clusters (Figure 9.2). If
these clusters are truly wholly separate at all levels
of mechanism, one could rationally argue that these
are two truly phenotypically separate diagnostic
conditions and that sign 3 is a truly nonspecific,
non-informative sign for this level of inquiry.

The implementation of “necessary and sufficient”
criteria, using the terms as they are used in logical
and mathematical applications, is a refinement over
descriptive definitions of terms. The imposition of
necessary and sufficient diagnostic criteria acts as
qualitative, and potentially quantitative, exclusion
criteria. They allow for uniform and unambiguous

assessment of aberrant, abnormal, and undesirable
behaviors. A necessary criterion or condition is one
that must be present for the listed diagnosis to be
made. A sufficient criterion or condition is one that
will stand alone to singularly identify the condition.
Sufficiency is an outcome of knowledge; the more we
learn about the genetics, molecular response, neuro-
chemistry, and neuroanatomy of any condition and its
behavioral correlates, the more succinctly and accu-
rately we will be able to define a sufficient condition.

Definition of necessary and sufficient conditions
is not synonymous with a compendium of signs
associated with the condition. The number of signs
present and the intensity of those signs may be a
gauge for the severity of the condition or may act as
a flag when there can be variable, non-overlapping
presentations of the same condition. The pattern by
which the signs cluster will help in defining hetero-
geneity of the underlying afflicted population, will
identify potentially important endophenotypes, and
will permit epidemiological studies to be executed
and tests of multiple causality of underlying mech-
anisms to be conducted.

Implicit in this approach is that no known under-
lying physical or physiological reason exists for the
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MODEL OF VARIOUS
RESPONSE SURFACE

INTERACTIONS /

A-D can be signs

i ¢ '! Phenotypic

within a diagnosis
or related diagnoses

Entire available
response surface

Neurochemical

Genetic

Dog’s individual response suiface — coﬁld also be that of individual breeds or population

Figure 9.2 In this schematic only 3 of 5 discussed mechanistic levels are represented as 3 different response sur-
faces. Situation B is the one everyone hopes to find: here 1 gene is responsible for 1 neurochemical change and
that change maps uniquely onto the problem behavior. The real world is a bit more compiex that this. In example
D, one set of genes gives rise to one set of neurochemical responses that then changes into another neurochemi-
cal response set. Each set of neurochemical responses gives rise to 2 separate phenotypes (C & D). Therefore, in
this case, the same genetic background can produce 2 diagnostic groups acting through 2 neurochemical mecha-
nisms. For phenotype A 2 neurochemical mechanisms are also involved, but they are each the resuit of 2 separate
genes that then produce 2 neurochemical responses that interact.

behavioral problem and that physical and physio-
logical “causes” have been ruled out. In other
words, the way we recognize illness in animals
often involves a change in behavior; the cat either
vomits or she doesn’t. However, behaviors that have
proximal physical “cavses” (e.g., the cat was poi-
soned) may act as nonspecific signs (e.g., vomiting)
and should be recognized as such rather than being
forced into an interpretation that requires a non-
proximal “cause” (e.g., feline bulimia) when this is
not the most parsimonious explanation. It is also
important to remember that classifications as dis-
cussed in this chapter represent diagnoses of prob-
lem behaviors, not just descriptions of a behavioral
event (i.e., impulse control aggression can be only a
diagnosis for an abnormal behavior, but interdog
aggression can be both a diagnosis and a descrip-
tion). The proposed terminology represents an
attempt to create a terminology that is internally
consistent, easily used because of its descriptive
utility, and informative because of the manner in
which it allows data (e.g., demography, associated
nonspecific signs, etc.) to be collected and used to
test ideas about various levels of mechanism, while

concurrently avoiding psychological jargon. This is
harder than it sounds.

This approach is similar to that taken by the
American Psychiatric Association for the
Diagnostic and Statistical Manual (most recent edi-
tion, DSM-IV), the World Health Organization
diagnostic guidelines, and other sources, but is not
based on them. If one reads descriptions of human
psychiatric diagnoses, one will see that the required
criteria—the necessary and sufficient equivalents—
are actually imbedded within. Because numbers of
patients examined are huge in human psychiatry,
however, subgroups of patients can be characterized
by nonspecific signs, demography, treatment
responses, etc. Instead of these patterns being used
to learn about variability in underlying mechanisms,
these groupings have become the basis for diagno-
sis. In other words, many diagnoses in human psy-
chiatry are now based on nonspecific signs and then
attached a label that may not reflect the biological
reality. This failure is due, at least in part in the
USA, to the need to have a diagnostic code to
receive payment, and it is one reason that genome
scans utilizing diagnostic codes have produced so
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little useful information. We need to realize that
behavioral medicine is one area where veterinary
medicine could take a leading role. The field is so
new that diagnostic biases are not deeply
entrenched, yet the field is developing at a time
when neurobehavioral, molecular, and genetic tools
have never been more accessible. The conditions
that are of interest in veterinary behavioral medicine
do not have to be exact analogues of human condi-
tions for this type of attempt at classification to be
meritorious. The approach provides for a mecha-
nism to collect behavioral data from a vaniety of
populations across time and compare the data.

The set of necessary and sufficient conditions for
behavioral diagnoses are detailed elsewhere (see
Appendix F in Overall 1997a; Overall 2004a).
These descriptions provide veterinarians with the
information with which they can gain some first-
hand experience with the complexity of thought
involved in behavior. The first publication of these
criteria in the American Veterinary Society of
Animal Behavior (AVSAB) Newsletter in 1994
(Overall 1994) was intended to provoke a discus-
sion, not to set a standard. The silence was deafen-
ing. Subsequent compilations (Overall 1997a,
1997b, 1997c¢; Overall et al. 2001; Overall &
Dunham 2002; Overall 2004a) have produced some

discussion, but the focus of that discussion has
unfortunately been on largely irrelevant topics such
as philosophical schools of thought (Mills 2003)
rather than on biology. This approach has been
taken in more-profitable directions in human psy-
chiatry in response to frustration about “treatment
failures” in complex conditions (Castellanos &
Tannock 2002). That said, comparisons of data
predicated on the classification below should engen-
der revisions and refinements of the classification.
The classification itself is not important; the extent
to which it provides a structured, logical, heuristic
tool for the development of thought in the field is
important.

PITFALLS ABOUT LABELS

If what we call something affects the way we think
about it, then what we call it is essential; yet we in
behavior have been incredibly careless and in so
being, have done harm. Behavioral medicine can
only advance when the descriptors we use have
clear and agreed-on definitions, when those defini-
tions are amended by developing data, and when
none of the terms are culturally or sociologically
loaded (Table 9.3). We can no longer leave unad-
dressed the dangers of employing a terminology

Table 9.3 General definitions (from Overall 1997¢, used with permission from the North American

Veterinary Conference)

Abnormal behavior — Activities which show dysfunction in action and behavior.

Anxiety — The apprehensive anticipation of future danger or misfortune accompanied by a feeling of dys-
phoria (in humans) and, or somatic symptoms of tension (vigilance and scanning, autonomic hyperactivity,
increased motor activity and tension). The focus of the anxiety can be internal or external.

Fear — A feeling of apprehension associated with the presence or proximity of an object, individual, social
situation, or class of the above. Fear is part of normal behavior and can be an adaptive response. The
determination of whether the fear or fearful response is abnormal or inappropriate must be determined by
context. For example, fire is a useful tool, but fear of being consumed by it, if the house is one fire, is an
adaptive response. If the house is not on fire, such fear would be irrational, and, if it was constant or recur-
rent, probably maladaptive. Normal and abnormal fears are usually manifest as graded responses, with the
intensity of the response proportional to the proximity (or the perception of the proximity) of the stimulus.
A sudden, all-or-nothing, profound, abnormal response that results in extremely fearful behaviors (catato-
nia, panic) is usually called a phobia.

Phobia — A sudden, all-or-nothing, profound, abnormal response that results in extremely fearful behaviors
(catatonia, panic) is usually called a phobia. An immediate, excessive anxiety response is characteristic of
phobias. Phobias usually appear to develop quickly, with little change in their presentation between bouts;
fears may develop more gradually, and within a bout of fearful behavior, there may be more variation in
response than would be seen in a phobic event. It has been postulated that once a phobic event has been
experienced, any event associated with it or the memory of it is sufficient to generate the response. Phobic
situations are either avoided at all costs, or if unavoidable, are endured with intense anxiety or distress.
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that may be unfounded. We must also consider that
behavior is a dynamic process, yet the roles of time,
repeated exposure, and learning are all but ignored.
By the time most true behavioral problems are rec-
ognized by the clients, the behaviors and social rela-
tionships between the participants have changed.
We can further change these relationships—and in
the wrong direction—if we continue to operate
within the flawed context that results from adher-
ence to inapplicable and wrong terminologies.

Consider, for example, the issue of “dominance”
in dogs. Two broad contexts exist in which the term
“dominance” is used with respect to dogs: when
describing interactions between dogs and when
describing the role the client is recommended to
take in interactions with the dog. Neither of these
approaches are valid.

The modern and evolving understanding of com-
plex social behaviors is going to require that we
relinquish simplistic and damaging labels; the con-
cept of a “dominant” dog is not useful in these situ-
ations, and asking clients and practitioners to iden-
tify and then exhibit behaviors that encourage or
discourage the “dominant” dog can cause morbidity
and mortality for dogs and humans. For example, in
a review of dozens of cases involving interdog
aggression between household dogs, we (Overall &
Dunham 2004) found that most clients had been
advised to support or reinforce the “dominant™ dog,
and that when they did so, the aggression worsened.
One could accordingly argue that the clients are not
correctly identifying the “dominant” dog, but if a
label is causing such difficulties, the time may have
come to just let the label go. The issues of “domi-
nance” and social rank on group interactions com-
pose one of the oldest, most confusing, and most
hotly debated areas in behavioral literature. It is
important that we understand why this concept has
caused problems in tpe practice of veterinary behav-
ioral medicine.

The existence of a hierarchy has been postulated
to be a stress-reducing device (Collias 1953); how-
ever, situations in which hierarchies are most rigid-
ly maintained are also ones in which measures of
stress are high (Rowell 1966). In the traditional
scheme, the dog who “submits” (generally unde-
fined) or gives way to another as a result of prior
interactions is considered the “subordinate” while
the individual inducing such behavior is usually
considered the “dominant” animal in the pairing.
“Dominance” has been traditionally defined as an
individual’s ability, generally under controlled situ-
ations, to maintain or regulate access to some

resource (Landau 1951; Hinde 1967, 1970; Rowell
1974). Given that the definition of “dominance” can
be further refined as a description of winning or los-
ing staged contests over resources (Archer 1988,
Horwitz et al. 2002) and that a winning outcome
needn’t confer priority of access to those resources
(Archer 1988), we must accept that variable distrib-
utions of resources (e.g., access to attention, beds,
resting sites, toys, food dishes, etc.) will lead to
variable hierarchal classifications.

My concerns about such terminology primarily
focus on two related issues: (1) the extent to which
the labeling of an event, interaction, or pattern of
interactions may interfere with our ability to truly
understand behaviors and signals in the relevant
context and (2) the extent to which, if we subscribe
to a hierarchical system, we are then tempted or
constrained to force all interpretations of behaviors
into that system. Such practices have encouraged
humans to treat dogs inhumanely under the guise of
being “dominant” to them, which has likely result-
ed in the injury or death of many dogs. In the case
of interdog aggression, such logic leads to “rein-
forcing” a truly pathological animal as “dominant.”
These concerns are not new; the potential to mislead
was Rowell’s primary concern when she published
her groundbreaking study on the intricacies of
baboon social interactions (Rowell 1967). In fact,
when free-ranging baboon interactions were classi-
fied by behavioral types (e.g., friendly, approach-
retreat) and then analyzed according to specific
behaviors of the participants, no “dominance” sys-
tem was noted. In fact, a much more complex, ele-
gant system of interactions that reflected related-
ness, age, sex, social history, and other factors
became apparent.

Most social behaviors, when fully examined, are
not characterized by agonistic encounters but by
fluid, context-specific, deferential behaviors
(Overall 1997a, 2004b). Deference is not analogous
to submission or subordination; deference is about
relative status that is freely given, not imposed, and
it may vary with context. The animal to which most
others defer is the animal that behaves most appro-
priately given the context, not the animal that must
always be at the door first or must eat first. In fact, a
need to control regardless of context can be neither
adaptive nor normal. The central and organizing role
for deferential behaviors is supported by authors
who have looked extensively at social interactions
(e.g., Crowell-Davis et al. 2004) when they discuss
the variability in the behavior of high-ranking ani-
mals. These findings are supported by others who



Mental Illness in Animals—The Need for Precision in Terminology and Diagnostic Criteria 133

emphasize the importance of understanding when
the behaviors are about normal, of learning about
relative and fluid roles in changing social environ-
ments, and of understanding when the behaviors are
pathological. Because learning works by altering
neurochemistry (see Overall 2001), we need to
understand that both early intervention designed to
avert anxiety associated with underlying aggression
and pharmacological intervention can help, but nei-
ther approach will be used appropriately until the
clients can understand the signaling and interactions
from the dogs’ viewpoints (Rooney et al. 2001).

In this worldview, diagnosis and treatment is
about both understanding the neurochemical
changes that occur with learning and repeated expo-
sure and about becoming humane. To do this we
must begin to see the world from our patient’s point
of view, which requires that we understand normal
ethology and behavioral ontogeny of that species.
Heuristically, this approach minimally requires that
we let go of labels that may say more about us and
our needs than about the behavior. As the field of
veterinary behavioral medicine advances, we should
become more mindful of terminology, issues, and
approaches that can inadvertently do more harm
than good.

One key factor that we often neglect is the role of
ontogeny and learning in any behavioral problem.
The blurring of the lines between normal (the
aggressor is truly at risk, and aggressive behavior is
adaptive) and abnormal aggression (there is no risk
to the aggressor) are real; they are a function of our
lack of knowledge about how behavioral conditions
develop. In fact, the extent to which an animal devi-
ates from “normal” in aggression or any other suite
of behaviors may depend on ontogeny, multiple
gene effects, and pleiotropic environmental effects
(Nijhout 2003) (Figures 9.3, 9.4, 9.5). If anxiety-
based aggression has a causal pattern similar to
other anxiety-based conditions such as obsessive-
compulsive disorder (OCD), both a familial or
genetic “‘predisposition” and a social stressor play
roles in the development of the aggression (Overall
& Dunham 2002).

UNDERSTANDING DIFFERENT
LEVELS OF MECHANISTIC
INTERACTION

Identification of a diagnosis using definitional crite-
ria represents an algorithmic approach that clusters
behaviors of patients that are more similar to each

Behavioral Trait

Figure 9.3 A model, complex, non-linear response surface that predicts what a trait or phenotype will look like given
the effect of a certain gene and the effect of a certain environment. Note that at some points on this response sur-
face the phenotype would be indistinguishable, even given wildly different environment and gene effect, whereas in
other regions of the response surface a small environmental or genetic change can, by itself, have a huge effect.
This is the question we are always asking when we seek to understand temperament in dogs; for example: to what
extent does the environment in which the dog lives display any genetic liability for any behavior? Simple but specific
examples for the outcome of this question are shown in Figures 9.4 and 9.5 (modified from Nijhout 2003, used with

permission).
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Figure 9.4 This figure illustrates the specific circumstance where 2 factors can be very different (in fact, here the
effects of each gene are the opposite of the other), but still have an equal and indistinguishable phenotypic effect,
given the shape of the response surface. Here the phenotypes / diagnoses / behaviors are represented by X and Y
(from Nijhout 2003, used with permission).

Figure 9.5 The specific circumstance where one factor changes, but the other remains constant. Here only the
effects of gene A are changed. A change in 3 units for gene A does not change phenotype X from Figure 9.4,
above, but the effect of a 3 unit change on phenotype Y is profound. This is the effect of the compiex genetic inter-
actions that define the non-linear response surface {from Nijhout 2003, used with permission).
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other and separates them from those less similar.
This clustering, or labeling as a diagnosis, does not
mean that patients will be equally afflicted or that
they are all exhibiting the same underlying patholo-
gy even if their behavior is the same (Table 9.2;
Figure 9.3). The beauty of this logic-based approach
is that it acknowledges variability in cause, variabil-
ity in presentation, and the fact that they may not
represent a unitary mapping. This algorithmic
approach also allows us to understand variants of
normal behaviors. We seldom discuss a definition of
normal, but it may be best characterized as the abil-
ity to recover and respond normally after a provoca-
tive stimulus. If we define “normal behavior” as the
ability to be fluid in response, given the context, and
to recover when provoked, we are able to qualita-
tively and quantitatively compare behaviors exhibit-
ed by both normal and abnormal animals. This is the
only way we are going to be able to link behavioral
response surfaces to genetic ones.

The value of a phenotypic diagnosis should be to
help both the clinician and client understand the
provocative circumstances that can induce a wors-
ening or improvement in the behavior and the dis-
tress that goes with it, That said, how important are
diagnostic subsections and associations between
nonspecific signs? Examples from three sets of con-
ditions in which adequate clinical data exist to
answer this question can help: canine impulse con-
trol aggression, canine separation anxiety and asso-
ciated noise/thunderstorm phobia, and canine and
feline OCD (see Table 9.4).

THE EVOLVING STORY OF IMPULSE
CONTROL AGGRESSION

Aggression is best defined as an appropriate or inap-
propriate inter- or intra-specific challenge, threat, or
contest resulting in deference or combat and resolu-
tion (Archer 1988, Overall 1997a). The importance
of context cannot be overemphasized in any evalua-
tion of aggression. Most abnormal aggressions are
the result of underlying anxiety (Overall 1997a,
2000; King et al. 2000). Canine and feline anxieties,
particularly those involving more-extreme respons-
es, appear to have a genetic component. Because of
the use of breeds of dogs for certain types of work,
more is known about both canine aggression and the
putative genetic mechanisms that underlie it than
about feline aggression. The probability that any
dog will be afflicted with a profoundly anxious or
panicky response is associated, in part, with breed.
In the large but overwhelmingly non-experimental
literature on working dogs, the single best predictor

of failure in any working dog is fear, and the factor
that prohibits most dogs from completing training
programs is their aggressive/fearful/anxious/uncer-
tain response to novel or complex environments
(Weiss & Greenberg 1997, Slabbert & Odendaal
1999, Keoda 2001, King et al. 2003). Any tests that
can help identify early aspects of fear and anxiety
and their effects on aggression will lead to future
research on intervention for, and effects of interven-
tion on, learning.

Some of our knowledge of canine aggression, in
particular, will come from similar studies in
humans. Dogs share both foraging mode and a vir-
tually identical social system with humans (Overall
1997a) and have co-evolved for cooperative work
with humans for approximately 135,000 years with
intense selection for specific suites of behavioral
traits (e.g., the development of breeds) occurring in
the last 12,000-15,000 years (Geffen et al. 1996;
Vila et al. 1997, 1999; Wayne & Vila 2001; Leonard
et al. 2002). Dogs mirror humans in hallmarks of
social development (Overall 1997a). Also, like
humans, dogs suffer from what we recognize as
maladaptive anxiety—that which interferes with
normal functioning—which was selected against
during the co-evolution of dogs and humans.

Paradoxically, some of the best data for aberrant
or abnormal aggression involves one of the most
controversial canine behavioral diagnoses: impulse
control aggression (formerly called “dominance
aggression™). This aggression is about control or
access to control in direct social situations involving
humans. This is a discrete definition of impulse con-
trol aggression and has the advantage of not cou-
pling the challenge to food (food-related aggres-
sion), toys (possessive aggression), or space (terri-
torial aggression). These aggressions can all be cor-
relates of impulse control aggression and when
associated with it, may be indicative of a more
severe situation. This diagnosis cannot be made on
the basis of a one-time event. This definition is rad-
ically different from the common descriptions of
this aggression that specify that the dog will often
react to being pushed on, to being corrected with a
leash, or to being pushed from a sofa or a person.
The number of situations in which the dog reacts
inappropriately or the intensity with which he or she
reacts does not affect the necessary and sufficient
conditions, although these factors may affect ability
to treat the condition, the prognosis, and the risk to
people.

The range of behaviors manifest in this condition
includes postural threats and stares to sudden stiff-
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Table 9.4. Necessary and sufficient conditions for selected behavioral diagnoses discussed in the
text (adapted from QOverall 1997b, 2004a).

Behavioral Diagnosis

Necessary Condition

Sufficient Condition

Impulse control aggression

Noise phobia

Obsessive-compulsive disorder

Separation anxiety

Abnormal, inappropriate, out-of
context aggression (threat,
challenge, or attack) consistently
exhibited by dogs towards people
under any circumstance involving
passive or active control of the
dog’s behavior or the dog’s access
to the behavior

Intensification of any offensive -
aggressive response from the dog
upon any passive or active
correction or interruption or control
of the dog’s behavior or the dog’s
access to the behavior

Sudden and profound, non-graded, extreme response to noise, manifest
as intense, active avoidance, escape, or anxiety behaviors associated
with the activities of the sympathetic branch of the autonomic nervous
system; behaviors can include catatonia or mania concomitant with
decreased sensitivity to pain or social stimuli; repeated exposure results

in an invariant pattern of response

Repetitive, stereotypic motor,
locomotory, grooming, ingestive,
or hallucinogenic behaviors that
occur out-of-context to their
“normal” occurrence, or in a
frequency or duration that is in
excess of that required to
accomplish the ostensible goal

Physical or behavioral signs of
distress exhibited by the animal
only in the absence of, or lack
of access to, the bonded human
companion

As for Necessary Condition, in a
manner that interferes with the
animal’s ability to otherwise
function in his or her social
environment

Consistent, intensive destruction,
elimination, vocalization, or
salivation exhibited orly in the
virtual or actual absence of the
bonded human companion; behav-
iors are most severe close to the sep-
aration, and many anxiety-related
behaviors (autonomic hyperactivity,
increased motor activity, and
increased vigilance and scanning)
may become apparent as the client
exhibits behaviors associated with
leaving

ening and bites (Podberscek & Serpell 1996, 1997;
Overall 1997a). This is the primary category of
canine aggression in which no warning is given
(Borchelt 1983). The classically afflicted dog
growls, lunges, snaps, or bites if it is stared at, phys-
ically manipulated—often when a human reaches
over the animal’s head to put on a leash, physically
disrupted, or moved from a resting site——no matter
how gently this is done, or physically or verbally

“corrected.” Otherwise, clients report that these are
perfectly wonderful and charming dogs for well
over 95% of the time. Clients are further puzzled by
the observation that the dog often seeks them out for
attention and then bites them when they give it. As
for most other behavioral conditions, this aggres-
sion commonly develops during social maturity,
when neurochemistry undergoes changes that will
result in the individual’s adult neurochemical pro-
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file. However, dogs exhibiting this behavioral
abnormality at social maturity tend to be male,
whereas when females are affected, they exhibit the
behavioral pathology in puppyhood, suggesting that
this is a multi-factorial disorder with different
underlying mechanisms leading to similar pheno-
types (Overall 1995, Overall & Beebe 1997). The
average age of onset is approximately 12 months for
affected males and 8 months for affected females, a
statistically significant difference.

THE SEPARATION ANXIETY/NOISE AND
THUNDERSTORM PHOBIA LINK

Anxiety disorders are among the most common
health concerns in human medicine (Narrow et al.
2002), as they are for pet dogs. Like humans, dogs
with one anxiety-related diagnosis frequently have
other anxiety-related diagnoses (Overall et al. 2001,
Overall & Dunham 2002), suggesting the existence
of some putative genetic or neurochemical liability
(Smoller & Tsuang 1998, Scherrer et al. 2000).
Neuroanatomical studies of panic disorder are
closely linked to those pertaining to fear and to
peripheral responses. The extent to which learning
and memory play roles in fear, anxiety, phobias, and
OCD has been poorly studied because it is difficult
to study, given the complexity of the neurochemical
systems involved. What is known is that (1) a func-
tioning amygdala is required to learn fear, (2) a
functioning forebrain is required to unlearn fear
(i.e.. to effect habituation), and (3) many human
abnormalities involving fear appear to be the result
of the inability to inhibit a fear response.
Accordingly, it has been hypothesized that fear is, in
part, due to chronic amygdala overreaction, failure
of the amygdala to turn off after the threat has
passed, or both. The specific neuroanatomy of a fear
response involves the locus ceruleus (LC), the prin-
cipal norepinephrinergic (noradrenergic) nucleus in
the brain. Dysregulation of the LC appears to lead to
panic and phobias in humans (Charney & Heninger
1984). The LC directly supplies the limbic systems
and may be responsible for many correlated “lim-
bic” signs. Patients with true panic and phobic
responses are more sensitive to pharmacologic stim-
ulation and suppression of the LC than are controls
(Ko et al. 1983, Charney & Heninger 1984, Pyke &
Greenberg 1986).

Although few quantitative clinical studies on anx-
ious dogs exist, those focusing on separation anxi-
ety (Overall et al. 2001) and OCD (Overall &
Dunham 2002) have shown that a high percentage
of affected patients experience other, co-morbid

anxiety disorders (~90% and 75%, respectively). In
the case of separation anxiety, the co-morbid diag-
nosis is usually noise or thunderstorm phobia.
Although the data are few, owing to the nature of
retrospective studies, we know that heightened
noise reactivity or fear as a young dog may predis-
pose the individual to the later development of sep-
aration anxiety (Overall et al. 2001). If so, this
strongly suggests that associations between various
anxiety and “mood” conditions (e.g., depression
and anxiety, panic and social phobias, etc.) may be
the result of an increased risk that is either the direct
result of a shared underlying cause of the initial dis-
order or the indirect result of neurochemical
changes, molecular changes, or both that occur
because of the initial disorder.

Separation anxiety occurs significantly more
often as a solitary diagnosis than would be expect-
ed under random conditions, and noise phobias
occur significantly less often as a solitary diagno-
sis under the same conditions. These findings sup-
port the concept that although they share nonspe-
cific signs, the diagnoses are separate entities.
Furthermore, the finding that the observed fre-
quency of a diagnosis of separation anxiety + thun-
derstorm phobia and of separation anxiety + noise
phobia was significantly lower than expected were
they independent, but that the observed frequency
of a diagnosis of thunderstorm phobia + noise
phobia and of separation anxiety + noise phobia +
thunderstorm phobia is significantly higher than
expected were the diagnoses independent, supports
two important conclusions (Overall et al. 2001).
First, noise and thunderstorm phobia are different
from each other and affect the frequency and inten-
sity of related behaviors in co-morbid diagnoses
differently. Second, the interaction of multiple
pathological responses to noise likely either
reflects an altered, dysfunctional, underlying neu-
rochemical substrate or is the result of one.

OCD 1IN DoGs AND CaTS—A CASE STUDY
IN VARIATION

Although the underlying etiology of OCD is unclear
for both dogs and humans, the symptomology and
pathophysiology are striking. OCD is characterized
by repetitive, ritualistic behaviors in excess of that
required for normal function, the execution of
which interferes with normal daily activities and
functioning. Inherent in this description is a behav-
ior that is exaggerated in form as well as duration.
The behavior can be perceived by the human patient
as abnormal and may be controlled to the extent that
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the behavior is performed only minimally or not at
all in the presence of others. This is probably also
true for domestic animals. Dogs who flank suck or
tail chase may, after frequent reprimands and cor-
rections, remove themselves from view and then
commit the behavior elsewhere. When a person
approaches the behavior ceases, to be begun again
when no one is watching or when the animal
removes himself from view. The existence of this
evasive behavior pattern is supported for dogs and
cats (Overall & Dunham 2002). The presence of this
cognitive component suggests that the problem is
rooted at a higher level than the behavior alone may
indicate (i.e., the dog is flank-sucking, but not
because anything is “wrong” with his flank). Such
examples support that obsessions are a valid com-
ponent of OCD. We evaluate obsessions in humans
by asking the individuals about ruminant, invasive
thoughts.

Not all dogs and cats fit a volitional pattern in
which they can at least temporarily stop their com-
pulsive behaviors. Some animal patients exhibit
continuous stereotypic and ritualistic behavior
regardless of training; distraction; or canine, feline,
or human companionship. This is an important point
because clients and veterinarians may attribute the
nonspecific signs associated with OCD to boredom.
Boredom is an often-invoked and seldom-proven
“cause” of OCD. In situations involving minimal
stimulation and exercise, such as some laboratory
and other confinement conditions, animals may spin
or chase their tails because they are “bored” or
under-stimulated. In such cases, increased stimula-
tion through exposure to human or canine compan-
ions, toys, music, exercise, or rooms with views of
activity should diminish or stop this behavior.

It is not necessary that the behavior be continu-
ously witnessed for the animal to have OCD, but it
is requisite that the offending behavior substantially
interfere with normal functioning in the absence of
physical restraint. If the desire to exhibit the behav-
ior is present despite restraint because of punish-
ment, training, or physical incarceration, the condi-
tion is present. The key is that if such control is
removed and the animal could commit the behavior,
he would commit the behavior. Ignoring this crucial
point will result in under-diagnosis of OCD and
underestimation of its frequency in canine and
feline populations.

Obsessive-compulsive disorder in humans fre-
quently appears in adolescence at the onset of social
maturity and continues through midlife. Human
patients are generally clustered into four major

groups: washers, checkers, ruminators, and an indis-
tinct group of primary obsessive slowness. In dogs
and cats, OCD also appears during this indistinct
period of social maturity (Range for dogs: 12-36
months, average ~18-24 months; Range for cats:
24-48 months, average ~30-36 months); left
untreated, whether by behavioral or pharmacologic
intervention, it worsens (Overall & Dunham 2002).
Given the relatively early age at which this condi-
tion develops and the probability of profound dete-
rioration when left untreated, young animals should
be routinely screened for OCD and treated appro-
priately early. Dogs and cats from families having a
history of OCD should be carefully watched for its
appearance, albeit possibly a different form than
that exhibited by their relatives.

Of 23 cats studied, 10 manifested their particular
form of OCD after some physical trauma or social
upheaval, and the OCD in these cases may have
occurred with intercat aggression or elimination
complaints (Overall & Dunham 2002). Siamese
were ranked as the second most-common breed in
this study. Although this does not differ substantial-
ly from their rank in the overall VHUP population
(3rd), it is dramatically different from the breed
rank in the VHUP Behavior Clinic population
(22nd), suggesting that when a Siamese cat is seen
in the Behavior Clinic, it is likely to be because of
behaviors associated with OCD. Siamese cats were
most often involved in ingestion of fabric, support-
ing other findings regarding increased prevalence of
OCD in Oriental-breed cats (Seksel & Lindeman
1998), but there were too few members of each
breed on which to base broad, feline breed-related
conclusions. It is interesting that the one Bengal cat
in this study showed self-mutilation and urine mark-
ing; these are both anxiety-related conditions and
may have some association with the relatively
recent domestication history of this breed. Most cats
affected with OCD exhibit self-mutilation or exces-
sive grooming. No cats were reported to hallucinate;
however, “hallucinations” may have been associated
with tail chasing. Most clients with these cats
reported that the cats acted as if something were on
or near the cat’s tail and that the cat was either try-
ing to chase this entity or escape it. Accordingly,
feline hallucinations may not have been adequately
identified in this study.

Unlike cats, few dogs in the study exhibited OCD
following trauma or social/situational distress or
upheaval. The two cases of trauma involved abusive
training: hanging by a choke chain collar. That 2%
of this self-selected population of patients for whom
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clients were seeking treatment for OCD was subject
to such abuse should give us all pause.

One pet store dog exhibited profound copropha-
gia, eating his own feces while also seeking out and
eating the feces of others, suggesting that at some
point, coprophagia represented a nutritional strate-
gy. Of the 103 dogs in the study, few (~10%) had a
putative neurological disorder, physical condition,
or potentially painful disorder associated with their
OCD, which could either be primary or secondary
to the OCD. One dog had a diagnosis of “irritable
bowel syndrome,” a diagnosis that may be simply a
nonspecific sign of an anxiety-related condition.
This finding supports the hypothesis that OCD in
dogs is based in some primary neurochemical/neu-
rogenetic dysfunction and that mechanisms driving
OCD may differ between dogs and cats.

Obsessive-compulsive disorder affects at least 2%
of the human population, and this is believed to be
an underestimate (Robins et al. 1984, Flamment et
al. 1988, Karno et al. 1988). Some forms of OCD
have a familial genetic component (Pauls et al.
1995, Nestadt et al. 2000b, Grados et al. 2001);
however, most instances of human OCDs appear to
be sporadic. It is important to recognize that the
development of specific breeds and the practice of
inbreeding within those breeds suggests that the
incidence of OCDs in dogs could be higher than that
reported for humans.

Based on client interviews and complaints, the
breeds of dogs in which OCD appears to run in fam-
ily lines may include at least Great Danes, German
short-haired pointers, German Shepherds, bull terri-
ers (Moon-Fanelli & Dodman 1998), Jack Russell
terriers, Dalmatians, Bouvier de Flanders, salukis,
Cairn terriers, basset hounds, and soft-coated
Wheaton terriers. The tight correlations between
canine breeds and form of OCD (German shep-
herds: tail chasing; Rottweilers, Dalmations,
Bulldogs: hallucinations) strongly supports a genet-
ic basis for OCD, albeit, in part, as the result of
genetic canalization associated with breed.

As is true for humans, first-degree relatives usu-
ally have a different manifestation of OCD than
does the proband. These features support the above
hypotheses of a neurochemical basis for OCD. That
50% of the dogs in this study for whom familial data
were known had a relative affected with some form
of OCD strongly suggests two important points: (1)
purebred dogs appear to have a high incidence of
OCD, perhaps higher than that in the human popu-
lation and (2) a larger percentage of canine family
members are affected than appears true for humans.

This frequency of familial occurrence strongly sug-
gests a genetic component of OCD that should be
further investigated.

Recent research strongly suggests that OCD in
humans is the result of genetically controlled dys-
function of genes involving regulatory systems
(Nestadt et al. 2000a, Greer & Capecchi 2002).
Such complex regulatory functions that have a
genetic, heritable basis have also been reported for
dogs (Mignot 2001) and warrant further investiga-
tion in dogs and cats affected with OCD.

ROLES FOR AROUSAL
AND REACTIVITY

The roles played by arousal and reactivity cannot
be ignored if we are to understand dogs with anx-
iety-related conditions such as separation anxiety,
noise phobia, and thunderstorm phobia. Some
dogs respond either more quickly or more
intensely to a given stimulus than other dogs. At
some level, this “hyper-reactivity” is probably
truly pathological and represents yet another phe-
notypical manifestation of some neurochemical
variation associated with anxiety. If so, the more
frequently the dog reacts to the anxiety-provoking
stimulus, the worse and more rapid the response.
At some point, any exposure can result in a full-
blown, non-graduated anxious reaction in which
true panic may be involved. Accordingly, antici-
pation and early treatment are critical for these
individuals, again supporting the concept that
behavioral phenotype and underlying neurochem-
ical response are linked dynamically. Early inter-
vention can only be accomplished by understand-
ing the spectrum of signs exhibited in related con-
ditions.

ROLES FOR DOING HARM—
STANDARD VETERINARY CARE
AND ANTICIPATORY GUIDANCE

It should be clear from the above discussion that
problematic behaviors can develop because of a
genetic, molecular, or neurochemical liability or an
environmental liability. The answer to the classic
nature-or-nurture question is “Yes.” All response
surfaces of all factors interact (Figures 9.1-9.5).
Because this is true, veterinarians may wish to con-
sider whether they change the way they practice vet-
erinary medicine. This change would be driven by a
belief in the mental health benefits of meeting the
patients’ needs and in understanding our complic-
it—albeit unintentional—role in creating anxiety
and distress in our patients.
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If veterinarians wish to pursue this approach, they
will have to address every aspect of what they do
from the size and design of their waiting rooms to
accommodate individual response and approach
distances to the order and style in which they con-
duct examinations. The average animal approach
distance before one enters the space in which the
dog or cat may feel uncertain and uncomfortable is
1-1.5 body lengths. If the animal is already dis-
tressed or experiences fear or anxiety when
approached by or unable to escape from another
animal or a human, it will exhibit physiological,
neurochemical, and behavioral signs of anxiety, dis-
tress, or both. Addressing this concern can be
accomplished by providing larger waiting rooms
with more-flexible furniture arrangements, enlarg-
ing exam rooms and always having one available for
anxious pets, conducting some examinations out-
side in more-relaxed environments where some ani-
mals may be more comfortable, and scheduling
patients so the animals do not have to wait for
appointments. House-calls can provide a greater
level of comfort for many pets, but this is not always
so. Furthermore, house-calls are often used by
clients to avoid addressing the behavioral problems
that their pet is exhibiting—mnot because the clients
are lazy or negligent, but because they have no
recourse to the information and treatment that could
improve the quality of everyone’s life. In the late
1980s, I conducted an informal study at a veterinary
teaching hospital and private practices and asked
clients to whom they would go if they had behav-
ioral questions. No one chose veterinarians first or
second. In fact, veterinarians were the last choice or
not listed. Clients provided reasons for their selec-
tions and felt that veterinarians were not interested
in and did not know anything about behavior. There
is a lesson here that we should heed and for which
we, as alumni of veterinary schools, should cam-
paign using our alumni donations.

Physical and philosophical changes in how we
practice medicine will also decrease anxiety and
distress in clients. Given that interactions between
people and their dogs appear to be mutualistic in
terms of neurochemical and physiological changes
(Odendaal & Meintjes 2003), it’s not sufficient just
to address sources of distress and anxiety for one
member of the pair, but this is what’s usually done:
redress usunally focuses on the partner who pays the
bill,

That said, most recommendations are ones that
manage the distress and anxiety after it is apparent.

If we wish to promote good behavioral health, we
need to alter a lot more than the behaviors we
encourage in our waiting rooms. We need to change
how we do things.

Puppies and kittens represent an opportunity for
veterinarians to learn to do it differently, and if they
are lucky, to finally get it right. Puppies and kittens
should be vaccinated at the end, not at the begin-
ning, of the visit, and pediatric appointments should
be among the longest, not the shortest. This is the
chance to teach the young animal that veterinary
practices are fun places to come and that the staff
doesn’t hurt them. Plunking an unfamiliar infant
animal on a cold metal table and jabbing it after
sticking a rod up its rectum is unlikely to produce
this desired response.

Puppies and kittens also represent an opportunity
for the clinicians, nurses, and support staff to have
fun. If they have fun, the pets have fun and learn
at the most profound molecular level—that the vet’s
office and staff are not threats. These visits should
start out with play, which provides a golden oppor-
tunity to discuss normal signaling, normal play, and
appropriate ways to play with dogs and cats, and to
react when the pet exhibits a potentially problemat-
ic, worrisome behavior (e.g., biting). If the staff
plays long enough with the pet, the pet—being a
baby—will make a mistake. There is no better way
to convince clients that they don’t have to hit, kick,
squeeze, thump, flick, or shriek at their canine and
feline companions than by demonstrating an alter-
nate technique. For example, if the kitten nips, all
play stops; no interaction with humans occurs until
the cat looks at someone for information, and then
play with a toy designed to redirect the behavior is
resumed. This is repeated as necessary. If we want
clients to have humane skills, we must have them
ourselves and we must teach them.

Those who wish more information about twenty-
first-century suggestions for greater involvement of
other professional staff in behavioral issues should
contact the Society of Veterinary Behavior
Technicians (SVBT: www.svbt.org) and the
Association of Pet Dog Trainers (APDT: www.apdt.
org).

SUMMARY

In this chapter I have discussed how to think about
behavioral conditions and diagnostic criteria for
these conditions. Additionally, 1 have provided
examples of three broad sets of conditions that
emphasize how important discrete diagnoses are,
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how reliance on nonspecific signs can be treacher-
ous, and how interactions of conditions can both go
unnoticed unless we are rigorous and suggest more
appropriate treatments. 1 have discussed how this
mechanistic approach to thinking about the cause of
behavioral concerns can be applied to a radically
new, preventative, “holistic,” humane approach for
veterinary care. Finally, I have discussed the defini-
tions for behavioral diagnoses (see Appendix F,
Overall 1997a, 2004a) to (a) demonstrate to veteri-
narians how clear thinking can tell us what we don’t
know and (b) help veterinarians better diagnose and
understand the behavioral concerns of their patients.
In doing so, I have tried to provide a window into
what I think is the future and the cutting edge of
both human and veterinary medicine: neurobehav-
ioral genetics.

Because what we call something affects how we
think about it, we can do considerable harm. The
association between labels and thought processes is
considerably less damaging for traditional somatic
conditions in which we can all recognize a hole in
the heart, an intestinal worm, a broken bone. When
what is broken is intangible, dynamic, and affects
all other organ system responses, our terminology
can blind us to what we need to know and stop us
from acknowledging what we don’t know.
Paradigms that appear to work for purely “organic”
conditions don’t work for behavioral ones, in part
because of changes in neuronal function that are
induced by the behavior itself. As we learn more, we
will see that these diagnostic and treatment para-
digms really work only for the most obvious of
medical conditions. By exploring the complex
response surface interactions that define neurobe-
havioral genetics, we may also be able to introduce
an understanding of complexity and mechanism
into all areas of medicine and shed archaic para-
digms. In veterinary behavioral medicine, in partic-
ular, this paradigm shift may also represent our last
best chance to become more humane.
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Treatment of Emotional Distress and

Disorders—Non-Pharmacologic
Methods

John C. Wright, Pamela J. Reid, Zack Rozier

DOMESTICATION AND
COMPANION ANIMAL BEHAVIOR

Domestication in animals can be viewed as a form
of evolutionary process that proceeds over genera-
tions within the context of associations with
humans. The complex interplay among genotype,
experience, and environment {e.g., captivity) results
in changes in gene allele frequencies, which in turn
lead to developmental changes in morphology,
physiology, and behavior. Physiological changes
include increases or decreases in hormonal and neu-
rotransmitter activity that contribute to the expres-
sion of aggressiveness, earlier maturation of senso-
ry systems, and later onset of fear responses to nov-
elty (Morey 1994, Price 1998). Distinctive behav-
ioral changes (e.g., for Canis familiaris) include
whining, barking, submissiveness, and friendliness
toward people (Morey 1994).

Not only is the genotypic milieu different for
domestic species relative to their wild counterparts,
but so are the environmental stressors (Price 1984).
Less important and even risky for domesticated
species’ survival are “wild-counterpart” bio-behav-
ioral mechanisms that increased fitness in the wild
but that no longer support anthropocentric living.
Adaptations to environmental stressors that were
once important to canids but are less important for
domesticated companion animals include those
related to foraging (predator-prey relationships),
intra-specific fighting (for access to food and a
mate), emotional reactivity (for avoidance of preda-
tors), and problem-solving in a natural environment
(Bradshaw & Nott 1995, Coppinger & Coppinger
1998).

Human-centered factors constitute the most
salient environmental stressors that co-act with
genes to shape domesticated dogs’ biology and
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behavior. Companion animals’ well-being is depen-
dent on their ability to remain in proximity to man
because most domesticated dogs must rely on
humans to satisfy their biological, social, and
behavioral needs. Thus, dogs’ survival depends on
their symbiotic relationship with people, and among
the most important outcomes of the differential
selection process inherent in domestication are bio-
behavioral adaptations that support human-centered
care-seeking and caregiving.

Whether dogs’ genetic and behavioral divergence
is a result of purposive selection (e.g., Clutton-
Brock 1993) or a result of differential mortality of
wild ancestors that reproduced and thrived in the
presence of people (e.g., Coppinger & Coppinger
1998), it is clear that domesticated dogs are no
longer wolves. Developmental changes and changes
in the timing of ontogenetic events have been sug-
gested to account for important behavioral differ-
ences between dogs and their ancestors (see Morey
1994), as have changes in response thresholds above
or below normal levels of stimulation (see Price
1998).

Regardless of the specific mechanisms of change,
domestication has resulted in increased tameness,
ease of handling, and reduced responsiveness to
environmental change (Price 1998). Thus, domesti-
cated dogs do better than wolves at tollowing
human signals such as pointing regardless of their
rearing experience with people (Hare & Tomasello
1999, Call et al. 2003), but they do worse at solving
problems independently (they tend to give up more
quickly and await human help [Frank & Frank
19851), and almost fail to thrive when left alone in
the absence of human care (Hubrecht 1995).

It is not surprising, then, that many serious behav-
ioral problems referred to veterinary and applied
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animal behaviorists have as their primary focus an
association with people, in the acquisition of a dis-
tressed behavior, its maintenance, or resolution. Just
as evolved human behaviors and propensities can
lead to serious psychological and physical maladies
in the modern environment (Buss 2000), so too can
emotional behaviors exhibited by dogs become
manifest in undesirable ways. Extreme cases such
as serious and fatal bites toward people or con-
specifics can result in pet euthanasia and severe
legal consequences for dog owners (Blackshaw
1991). When dogs display motivated behaviors to
“fight” or “flee” from a perceived threat to their sur-
vival (whether in the evolutionary sense or as a
learned association), negative feelings of distress
are first elicited, followed by recruitment of behav-
ioral mechanisms that restore predictability and
control. Prime examples of these emotional/behav-
ioral systems include conditioned fear, separation
anxiety, and aggression, all of which are associated
with emotions experienced as negative and distress-
ful. This behavioral trio and its emotional compo-
nents alone account for a large proportion of the
problem behaviors reported by dog owners (Wright
1991, Overall 1997).

It is probably not a coincidence that domesticated
animals exhibit emotional behavior in contexts that
have something to do with their relationships with
people. Domestication has increased the likelihood
that companion animals will react negatively, both
emotionally and behaviorally, when their psycho-
social needs are not met. Animals also run into trou-
ble when their attempts to control a situation to their
benefit involves resorting to ancestrally prepared
emotional behaviors that include biting other ani-
mals or people. Fortunately, veterinary and applied
animal behaviorists have treatment programs that
include non-pharmacological intervention to reduce
emotion-laden behavior problems in pets. We iden-
tify the properties of stressors that commonly elicit
unacceptable emotional behavior in companion ani-
mals followed by the tools—the treatment proce-
dures—that are used to bring about significant
change.

STRESSORS AND DISTRESS

A definitive definition of the term stress is difficult
to arrive at because of its surplus meaning in the sci-
entific and lay literatures. Stress has been defined at
different times as a stimulus, a response to a stimu-
lus, and as a consequence. Thus, for the purposes of
this chapter, we will avoid any attempt to sort out
the definitional problems with the term, but instead

provide a working definition of the term stressor,
the component of stress most relevant to the experi-
ence of distress, and proceed to a discussion of pro-
cedures for the reduction of distress. Stressors, or
stressful experiences, consist of situations that
threaten the attainment or maintenance of a goal and
include threats to one’s physical or psychological
well-being  (Lazarus & Folkman 1984).
Characteristics of different kinds of stressful experi-
ences for companion animals include threats to
basic needs and resources of a biological, psycho-
logical, and social nature. Distress, then, is a nega-
tive psychological response to a stressful experience
that may be physically or psychologically threaten-
ing and that leads to a variety of cognitive-emotion-
al states such as fear, anxiety, anger, or helplessness
(Maier & Watkins 1998).

Part and parcel to a discussion of treatment pro-
cedures that lead to a reduction in companion ani-
mal distress is an identification of the properties of
stressors that contribute to distress. Properties of
circumstances (stressors) that can lead to distress
include those that are novel, ambiguous, unpre-
dictable, and uncontrollable (Averill 1973, McGrath
1977, Weinberger & Levine 1980, Thompson 1981,
Mineka & Hendersen 1985). Distress may be asso-
ciated with any one of these properties, although
exposure to ali four kinds of stressors increases the
likelihood that conditions are right for the experi-
ence of distress. Because distress is a property of the
animal and not of the circumstance, objectively sim-
ilar activities or events may contribute to negative
emotional experiences (distress) in one dog and
positive emotional responses in another. For exam-
ple, an adult dog may be inoculated to the novelty of
moving to a new home if she had successfully
moved with her human to new homes several times
in the past. Although the new home may certainly
be novel, the outcome of moving to a new home is
predictable. Further, the dog may experience little
distress associated with the move if other significant
life events remain unchanged or seem familiar,
including her daily routine, social relationships
(with other dogs and family members), furniture
and bedding, brand of food, and even the sound of
her caretaker’s car’s engine indicating that exercise
and other psycho-social perks are close at hand.
However, if it were the dogs’ first move, other things
being equal, the experience of distress might be
more likely.

Circumstances that increase the likelihood of dis-
tress include changes in daily routine, lifestyle, and
social relationships. Animals organize their behav-
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ior around significant bio-psycho-social events. A
dog reared alone in a quiet home for six years by a
soft-spoken person would be at risk for distress if
placed in an overcrowded, noisy shelter. Potential
problems for the dog include the novelty of a new
location and unfamiliar people (experienced as a
cacophony of sensory inputs, each potentially
novel); the disruption of her existing daily routine
and social relationship and the unpredictability of
knowing how or when her needs will be met; the
ambiguity of her role or job in the shelter (is the
shelter’s ten-year-old volunteer someone to protect
or to be protected from?); and the inability to con-
trol or know how to bring about change in any of the
above circumstances (due to an insufficient behav-
ioral repertoire, inadequate socio-behavioral skills,
or circumstances beyond her control). Increasing
the duration of exposure to these properties may
increase the severity of the psychological response
{(McEwen 1998).

DISTRESS IS SUBJECTIVE

Distress results when the demands in a specific cir-
cumstance are perceived to outweigh the resources
(Thoits 1983, Blascovich & Tomaka 1996). The
extent to which distress is experienced is a percep-
tual phenomenon based on whether one has the
responses available to affect the properties of threat
{i.e., to oneself, one’s resources) or the outcome of
the properties. Appraisals of threat are subjective,
and perceptual filtering of stressors may result in
large differences in the amount of distress experi-
enced across animals; thus, the same threatening sit-
uation may elicit quantitatively—or in some cases,
qualitatively—different emotional experiences for
an animal that has developed a number of effective
coping strategies than for an unprepared animal.
Both animals may be distressed by the situation, but
one animal may experience mild anxiety, and the
other, dread.

It may be that the primary task of an applied ani-
mal behaviorist in changing behavior associated
with negative emotion is to determine ways to
change distressful circumstances into those leading
to emotionally positive life experiences. Put another
way, we should be about creating ways to elicit pos-
itive psychosocial responses to stressors that previ-
ously resulted in negative appraisal and the experi-
ence of distress.

EMOTIONS AND BEHAVIOR

Dogs’ reactions to stressful situations range from
ones of withdrawal and depression (one extreme), to

aggressive and highly aroused or agitated (another
extreme). Dogs that freeze and crouch low to the
floor in reaction to an intense, unpredictable stimu-
lus (e.g., a loud noise) may be showing behaviors
indicative of acute stress (Beerda et al. 1997). A
careful description of the emotional behavior and an
identification of the contexts and stimuli that elicit
the emotional behavior are necessary steps in any
behavior modification program.

Separating emotional behavior into its affective
and behavioral components is helpful in conceptual-
izing how to assess and treat a behavioral problem.
The behavioral component can be described by its
predominant form, either defensive or offensive.
The defensive component consists of those behav-
iors that disengage, including escape, freezing,
(defensive) threat, avoidance, or other behaviors
designed to decrease proximity to a stimulus or cir-
cumstance. The offensive component consists of
behaviors that engage or that are designed to
increase proximity to a stimulus or circumstance.
Offensive behavior may range from active greeting
and play to aggressive bite, hold, and shake.

The affective component of emotional behavior
can be described by the quality of cognitive-emo-
tional experience, either negative or positive
(inferred from the dog’s communicative signals and
postures and the stimulus circumstance). Negative
affect includes arousal labeled as fear, anger (for
lack for a better descriptor), and anxiety, and posi-
tive affect may be described as happiness, euphoria,
or joy. (To what extent dogs’ experience of these
emotional states is similar to ours is not the focus of
this chapter.)

Each form of behavior and emotion can be further
characterized by its arousal. By quantifying the
“amount” of each component that contributes to
emotionally disordered behavior on a scale from 1
(not at all) to 7 (extremely) one can determine ini-
tial baselines and, in many cases, the severity of
emotional behavior. Weekly changes in emotional
state (e.g., from negative to positive) and behavior
(e.g., from defensive to submissive approach) can
be used as an assessment tool for the amount of
change realized in the treatment program.
Graphically plotting the weekly changes can give an
indication of the slope of change.

Parceling out emotional state from emotional
behavior can be most helpful in assessing serious
behavior problems such as aggression. For example,
dogs that are more likely to bite seem to be those
who inhibit neither their emotionality nor their
behavior in the presence of miid threat. Further, they



148 Mental Health and Well-Being in Animals

do not quickly decrease their negative arousal once
the “stimulus” has been removed (they stay overly
aroused [Wright & Lockwood 1987]). Thus, for
many dogs, bite likelihood increases with the size of
the emotional component accompanying the behav-
ior and with the inability to restrain the aggressive
behavior in the presence of stimulation.

COMPONENTS OF TREATMENT

Non-pharmacological procedures designed to
reduce emotional distress and disorders in compan-
ion animals consist of two components: manage-
ment and treatment. The purpose of management is
to decrease the opportunities for the expression of
negative, emotion-laden behaviors. The objectives
of management are to (1) reduce the likelihood that
the animal will continue to experience distress
and/or damage to itself; (2) reduce the strengthening
of any associations and patterns of responding that
may result from the animal’s repeated exposure to
negative circumstances; (3) reduce the likelihood
that the animal’s display of emotional behavior will
result in damage to people, other animals, or prop-
erty; and (4) empower family members with one
strategy they can use to reduce the risks associated
with their companion animal’s negative behaviors.
Clients may be more willing to embark on a treat-
ment program if they can be provided with at least
some degree of respite from the distress of experi-
encing their pet’s unpredictable and often dangerous
behavior.

The purpose of the treatment component is to
reduce negative emotional behaviors and in many
cases overall arousal and replace them with positive
emotional behaviors. An effective treatment proce-
dure can be conceptualized as affecting both nega-
tive and positive responding, whereby negative
streams of responding are reduced while incompat-
ible, positive patterns of emotional behaviors are
elicited and strengthened. Weekly assessments of
each pattern of responding can be used to help
determine the relative success of the treatment pro-
cedure in bringing change. Daily fluctuations of
change relative to baseline are less important than
weekly, directional slopes of change (e.g., negative
slopes for emotional distress, positive slopes for
positive emotional behaviors, from week to week).
Successful treatment should result in stable
responding that appears to be a pattern of positive
emotional behavior exhibited in the presence of a
stressful situation that once elicited distress. Time
frames for the assessment of treatment effectiveness
vary, although six-month follow-ups are not uncom-

mon. Initial patterns of negative reactivity may
resurface in time because they are not “unlearned”
and are subject to recovery. Conditions that may
facilitate the recovery of initial negative responding
and ways to reduce the likelihood of their occur-
rence are addressed below.

TREATMENT OPTIONS FOR
DISTRESSFUL DISORDERS

Although behaviorists use a variety of modification
techniques to alter the behavior of companion ani-
mals, the one most commonly applied to the treat-
ment of distress disorders is desensitization and
counterconditioning (DSCC) (Voith 1979, Hetts
1999, Landsberg et al. 1997). According to Wolpe
and Lazarus (1966), DSCC involves the “breaking
down of neurotic anxiety-response habits, employ-
ing a physiological state incompatible with anxiety
to inhibit the anxiety response to a stimulus that
evokes it weakly, repeating the exposure until the
stimulus loses completely its anxiety-provoking
ability.” That statement packs a wallop! First of all,
DSCC works to change an animal’s response to a
stimulus by repeatedly presenting the stimulus at
such a low level that the animal’s arousal is kept to
a minimum, thereby setting the animal up to habit-
uate (or “desensitize™) to the stimulus. At the same
time, however, the stimulus is paired with the pre-
sentation of a second stimulus that elicits responses
motivationally and/or physically incompatible with
the distress responses. The distress responses origi-
nally exhibited by the animal to the stimulus are
“countered” by this new and very different associa-
tion.

In practical applications, the components of
desensitization and counterconditioning can be uti-
lized together or separately. Analyses of counter-
conditioning applications reveal that there are two
similar, but theoretically and procedurally distinct,
methods in use. We describe how desensitization
and counterconditioning procedures work and out-
line their benefits and limitations below.

DESENSITIZATION AND
COUNTERCONDITIONING

The first report of the clinical use of DSCC, also
known as graduated exposure therapy (Antony &
Barlow 1997), described eliminating fear in chil-
dren (Jones 1924). Children temporarily housed in
an institution were assessed for their reactions to a
variety of stimuli, including a snake, a rat, a rabbit,
a frog, loud noises, and scary faces. Jones (1924)
subjected children, who responded with extreme
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distress to one or more of the stimuli, to procedures
designed to eradicate their fear. The most successful
intervention consisted of the therapist bringing the
child to the cafeteria, placing the feared stimulus
sufficiently far away that it did not interfere with the
child’s desire to eat, and feeding the child a favorite
food, like ice cream. While the child ate, the stimu-
lus was slowly brought nearer the table, then placed
on the table, and, finally, brought close enough for
the child to touch. In one instance, the child ate ice
cream while a rabbit, which initially had terrified
the child, sat in the child’s lap. Increasing the child’s
hunger enhanced the effectiveness of the method.

Wolpe (1958) reported on the eradication of con-
ditioned fear in cats using DSCC. He established
“experimental neurosis” in hungry cats by associat-
ing the act of feeding with the delivery of electric
shock. After the initial conditioning, the cats refused
to eat in the experimental room, despite one to two
days of food deprivation. This inhibition of feeding
generalized to rooms that were similar to the exper-
imental room. Wolpe identified a room that was suf-
ficiently unlike the experimental room to enable the
cats to eat. The cats were still visibly anxious, but
they ate. Successive feedings in the new room elim-
inated all signs of distress. The cats were then
moved to a room slightly closer in appearance to the
experimental room and offered food. The same rou-
tine was repeated in a series of rooms of increasing
similarity to the experimental room, remaining in
each room until distress was no longer visible. In
some cases, Wolpe paired an auditory stimulus with
the delivery of shock, and the same procedure was
successful for eliminating fear of the sound. The cat
was moved away from the source of the sound until
it was able to feed. Much the same as in Jones’s
study with the children, the cat was gradually
moved closer to the sound until it no longer elicited
fear and inhibited feeding.

A classic application of DSCC in clinical animal
behavior can be provided through the example of a
dog that fears the sound of thunder. First, there has
to be a way of presenting the noise at a volume so
low that it fails to evoke a distress response in the
dog. For instance, the dog could be exposed 1o a
very quiet recording of thunder. While the dog hears
the recording, it is fed especially tasty food so the
dog learns the new association of thunder and food.
Anticipation of the food elicits responses that are
motivationally incompatible with fear, and these
responses eventually come to replace distress
responses. In other words, the dog comes to expect
food when it hears thunder at low volume.

Gradually, the intensity of the stimulus is increased
while the animal’s arousal is maintained at a low
level. Disiress responses continue to decline while
appetitive behaviors predominate. Eventually, the
dog can tolerate the sound of thunder at realistic
volumes without becoming afraid. Theoretically, the
dog would be expected to salivate upon hearing
thunder.

Pets that become distressed when in the presence
of strangers can be treated in much the same way as
Jones treated her children. For example, imagine a
dog that tucks its tail and trembles at the sight of an
unknown person. If the person ventures too close,
the dog will retreat or, if escape is not possible, bark
and lunge. To employ DSCC, the dog is positioned,
on leash or otherwise contained, at one end of a
room or hallway while a stranger stands far enough
away that the dog is willing to eat. Variations that
might be required include having the person lower
his or her head, sit, or stand facing away from the
dog to further lower the dog’s arousal. In some
cases, the person may need to stand behind a blind
or be covered with a sheet during the initial ses-
sions. The dog is fed especially tasty food continu-
ally while the person is present. When the person
leaves, the food is removed. The session can consist
of one period of exposure, as Jones did, or of a
series of discrete exposures (trials), in which the
person appears in view for a short time while the
dog is fed, then the person disappears for a time dur-
ing which the dog is not fed. As with any type of
conditioning, the time between stimulus presenta-
tions (the inter-trial interval) should be lengthy
(Mackintosh 1974).

DESENSITIZATION ALONE

The use of desensitization (DS) alone relies on the
processes of habituation to the feared stimulus
and/or extinction of an association between two
stimuli that historically were linked. In a typical
study of habituation, a stimulus is repeatedly pre-
sented alone. Over presentations, there is a relative-
ly permanent decline in responding to the stimulus,
presumably reflecting a general reduction in the
animal’s attention to the stimulus. In a typical study
of extinction, the animal first undergoes a series of
conditioning trials to establish an association
between a stimulus and an outcome, and then that
link is subsequently abolished. For instance,
Wolpe’s cats first learned an association between
food and shock, and later, food was repeatedly pre-
sented alone without shock until the animals ceased
showing distress when exposed to food.
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In a clinical application of desensitization alone,
the animal experiences repeated presentations of the
feared stimulus, but at such a low intensity that it
does not elicit distress responses. No attempt is
made to countercondition by pairing the stimulus
with an unconditioned stimulus (UCS) such as food.
For instance, the dog that fears the sound of thunder
could be constantly bombarded with a recording of
thunder played at a very low volume. The dog
would likely initially alert to the sounds but eventu-
ally learn to ignore it. Gradually, probably over the
course of several days, the volume is increased. The
dog is observed to cease alerting to the sound or
showing any signs of distress before each increase.

Aside from the fact that it is logistically simpler
to implement, the authors see no reason to use
desensitization alone to treat distress disorders. The
addition of counterconditioning invariably makes
behavior change more probable.

COUNTERCONDITIONING

Counterconditioning involves an explicit attempt to
counter the animal’s distress by associating the
feared stimulus with a second stimulus that elicits
an incompatible motivational state and/or physical
response. When counterconditioning is used alone,
the feared stimulus is presented at full intensity.
Sometimes desensitization is simply not possible, as
there is no way to lower the intensity of the stressor
(e.g., fear of flying in an airplane).

For an example of counterconditioning alone,
consider a dog that has learned to fear children
because of a history of punishment whenever chil-
dren were present. Whenever a child is nearby, the
dog attempts to hide. The dog could be countercon-
ditioned by associating the presence of a child with
a game of fetching 4 ball. The motivational state
elicited by ball playing is incompatible with the dis-
tress elicited by the child. If the desire to play ball
is stronger than the motivation to hide, anticipation
of play will come to replace the original anticipation
of punishment. If it is not, the fear association will
remain intact. In classic opponent-process style, the
desire to play and the motivation to hide are
assumed to exert antagonistic influences on each
other until arousal in one system inhibits arousal in
the opposing system and interferes with its motivat-
ing, reinforcing, and response-producing capabili-
ties (Lovibond & Dickinson 1982).

The importance of identifying powerful rein-
forcement cannot be underestimated when it comes
to treating distress disorders. Laboratory examples

of counterconditioning invariably involve food as
the appetitive stimulus, but Premack (1965) clari-
fied that any pleasurable activity can function as
reinforcement in the right circumstances. Therapists
use a variety of activities, such as martial arts, relax-
ation, book reading, and inducing laughter, to suc-
cessfully treat anxiety, fear, and anger in human
patients (Spiegler & Guevremont 1993). Tortora
(1998) argues that play should be preferred over
food when treating distress in animals because he
believes play is more emotionally incompatible with
fear than feeding. Indeed, the author’s (PR) dog
exhibited extreme distress in the car when going
through an automated car wash. Several repetitions
of car wash and the dog’s favorite treats had no dis-
cernibie impact on the dog’s fear. The dog ate the
food but still shivered in terror. A switch to play had
an immediate and dramatic effect. The use of certain
phrases that had already been conditioned to predict
games like tug and fetch completely changed the
dog’s affect and behavior so that within one session,
the dog was barking with glee and chasing the water
spraying on the windows. Furthermore, the change
was permanent. Years later, the dog still wags his
tail at the sight of a car wash. Clients can often iden-
tify a hierarchy of phrases (i.e., “walkies!”, “wanna
go for a car ride?”, etc.) that reliably produce
changes in their pets’ affects to be used as rein-
forcement in a counterconditioning application.

Classical Counterconditioning

The literature on counterconditioning can be con-
fusing because the term is used to describe two the-
oretically and procedurally distinct approaches. In
the examples presented thus far, the feared stimulus
(the conditioned stimulus [CS]) is linked with a
pleasant UCS (such as food) in an attempt to replace
distress responses with appetitive conditioned
responses. This is more accurately called classical
counterconditioning because the two stimuli are
presented contiguously, with no explicit condition-
ing of behavior. In other words, presentation of the
UCS (food) is presented in conjunction with the CS
(the feared stimulus), regardless of the animal’s
behavior. Presentation of the stimuli is not contin-
gent on behavior. The objective is to change behav-
ior, of course, but this is expected to occur through
a change in the animal’s emotional or motivational
state. For instance, in the example presented in the
previous section, the dog is exposed to a child, and
shortly thereafter, the dog is engaged in play. The
play is offered regardless of the dog’s behavior
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toward the child; the dog might initially be trem-
bling, panting, pacing, growling, barking, or any
number of behaviors designed to increase distance
between the dog and the child. With sufficient repe-
titions, the dog will ideally come to associate play,
rather than fear, with the presence of children, and
so the responses elicited by the stimulus of a child
will come to reflect this new association—respons-
es that are elements of the play behavior system. In
a nutshell, classical counterconditioning focuses on
altering the affect or emotive state of the animal
with the assumption that the form of behaviors
elicited by the emotions will also change.

Classical counterconditioning is an extremely
powerful agent for behavior change. Laboratory stud-
ies of classical counterconditioning are often referred
to as cross-motivational transfer experiments. In most
demonstrations, an initially neutral stimuius is first
paired with one UCS such as shock, and then, at a
later time, the stimulus is paired with a motivational-
ly disparate UCS such as food. In other demonstra-
tions, though, two biologically relevant but incom-
patible UCSs are paired together. For instance,
Erofeeva (1921) used a strong electric shock to signal
the delivery of food to hungry dogs. Erofeeva report-
ed that the dogs initially responded with defensive
behaviors such as struggling and yelping. Yet, as con-
ditioning progressed, the dogs began to show typical
appetitive responses in response to the shock, includ-
ing lip licking and salivation. Even more surprising,
Dearing and Dickinson (1979) found that after coun-
terconditioning an aversive stimulus to signal an
appetitive one, the aversive stimulus was incapable of
functioning as a punishing stimulus in an instrumen-
tal paradigm. This supports the interpretation that
classical counterconditioning actually produces a
change in the motivational and reinforcing properties
of a UCS.

Operant Counterconditioning

An alternative approach is to explicitly condition a
volitional behavior that is physically incompatible
with the undesirable distress behavior. Tarpy and
Bourne (1982) define counterconditioning as a form
of training in which “a new behavior, counter to the
original response, is reinforced, while at the same
time the original response is not rewarded.” Defined
as such, this counterconditioning is the result of
instrumental contingencies and should correctly be
referred to as operant counterconditioning. The
focus is on replacing behaviors rather than emo-
tions. Operant counterconditioning, although identi-

fied simply as counterconditioning, is the method
often described in the applied animal behavior liter-
ature. For instance, Overall (1997) writes that “in
counterconditioning . . . the dog is taught to engage
in a behavior that competitively inhibits the perfor-
mance of the undesirable behavior.” Overall pro-
vides an example of operant counterconditioning in
the treatment for submissive urination: “as soon as
the dog’s rump touches the ground without any
leakage, the treat is released. Clearly, if the dog
rolls, grovels, or leaks, it does not get the food.” In
this example, delivery of the UCS (food) is contin-
gent on the dog displaying or inhibiting a specific
response. Contrast that with a classical countercon-
ditioning approach to submissive urination.
Suppose the CS (the stressor) is identified as direct
eye contact from a person. The dog experiences
direct eye contact from a person, followed immedi-
ately by the delivery of a treat regardless of whether
the dog urinates. With sufficient pairings, the dog
will come to associate eye contact with treats and, if
the dog finds the treats pleasurable, then urinating
should be replaced with solicitous behaviors such as
approaching, lip licking, and tail wagging.

Differentiating Operant and Classical
Counterconditioning

Why is this distinction between classical and operant
counterconditioning important? To start, a significant
difference exists in how these procedures play out in
an applied setting. Take, for instance, the example of
a dog that experiences fear at the sound of the vacu-
um cleaner. This negative emotion prompts the dog to
flee under the bed, where it pants and trembles. s it
more effective to expose the dog to the stimulus (the
vacuum) and simply present an appetitive reinforcer
(treats) or to require that the dog perform a behavior
incompatible with avoidance (such as sit-stay) to earn
the appetitive reinforcer? In the first instance, classi-
cal counterconditioning, the behaviorist’s task is to
identify a UCS, such as food or play, that is affec-
tively incompatible with the original emotion, fear,
and pair the sound of the vacuum with the new UCS.
This pairing can be accomplished every time: present
the vacuum, present the food. If the food is suffi-
ciently appealing, the expectation of food will come
to replace the fear associated with the sound of the
vacuum, and as a result, approach behavior will take
the place of avoidance behavior.

In contrast, the second instance uses an operant
counterconditioning procedure in which the dog is
required to sit-stay before receiving the UCS. The
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dog hears the vacuum and is then cued to sit-stay. If
it does, it gets a treat. If it does not, it does not get a
treat (no UCS). With classical counterconditioning,
a correlation of 1.0 exists between CS presentation
(vacuum) and UCS presentation (food). With oper-
ant counterconditioning, the correlation between CS
and UCS may be < 1.0, because it is up to the ani-
mal whether to perform the requisite behavior. If the
animal does not perform the behavior, the UCS is
not presented in conjunction with the feared stimu-
lus. Conditioning is always stronger with a greater
contingency between CS and UCS (Mackintosh
1974).

The second reason why it is necessary to differ-
entiate between classical and operant countercondi-
tioning is critical. Because emotion “drives” most
serious behavior problems such as aggression and
separation anxiety, conditioning procedures that
elicit changes in a dog’s emotional state should be
more effective in reducing negative emotional
behaviors than are procedures that attempt to treat
the behavior directly. Thus, classical countercondi-
tioning should be most effective in reducing these
behavior problems by changing the quality and
intensity of the emotion that surrounds the behavior.
Instrumental contingencies may produce a change
in the animal’s behavior but are less likely to result
in a shift in affective state. In other words, while the
animal’s behavior may be altered, the underlying
motivational state remains unchanged, and the orig-
inal problematic behavior is likely to reappear.
Barlia (1988) provides an illustration of this limita-
tion in his report of a dog that behaved aggressively
toward unfamiliar people. The client trained the dog
to adopt specific postures (sit, down) with such high
reliability that the dog would remain in position
even when approached directly by a stranger. Barlia
noted that the dog remained stiff and tense during
interactions, however, despite the extensive training
and exposure to people. Although the dog’s respons-
es toward the feared stimulus had been transformed
through operant counterconditioning, the underly-
ing affective state remained intact. Likewise, it is
not uncommon for human subjects to report that
although they are able to function more effectively
in the presence of a feared stimulus, such as sitting
through an airplane flight, they still experience
extreme anxiety and fear (Hersen 1973).

Voluntary and Involuntary Behavior

Not only is classical counterconditioning better at
getting to the core source of problematic behavior,
involuntary emotionally linked behaviors such as

escape and aggression are easily classically condi-
tioned but far less sensitive to instrumental contin-
gencies (Skinner 1957, Thompson 1958). Specific
behaviors can be thought of as ranging on a contin-
uum of voluntary—involuntary. Certain behaviors,
such as sit and down, are under good volitional con-
trol, while behaviors such as trembling or freezing
are closely linked to underlying emotional states
and are much more difficult, if not impossible, for
an animal to control. Other behaviors are more like-
ly to fall somewhere in the middle. For instance, a
dog’s bark can be highly emotive, yet still, the dog
may exercise some control over whether to bark.
Although it is recognized that emotionally charged
behaviors are sometimes placed under operant con-
trol (Salzinger 1962), the typography of the behav-
ior is altered and the response becomes emancipat-
ed from the emotion. A prime example of this is the
dog that has been taught to bark on cue. The sound
of the bark is noticeably different from the bark pro-
duced by the dog in response to an intruder.
Likewise, a dog taught to growl for the reward of a
tidbit can do so, but the grow] sounds quite different
from a growl the same dog produces when it is
experiencing the associated affect.

The fact that behaviors are differentially sensitive
to classical and operant contingencies goes unrec-
ognized by some behaviorists and trainers, forming
the basis for a basic misconception about treating
distress disorders in animals. Widespread reluctance
to use classical counterconditioning exists because
of the belief that the undesired behavior will be
inadvertently reinforced, that “coddling” the dog
will reward timid or fearful behavior (see, for exam-
ple, Aloff 2001, Miller 2001, Price 2001). It is
exceedingly difficult to instrumentally condition
anxiety-related behaviors, and even if a client were
particularly adept at teaching his or her dog to react
as though afraid of a stimulus, the resulting behav-
iors would be unfettered by the underlying emotion
of fear.

Perhaps the best way to conceptualize the infeasi-
bility of reinforcing distress behaviors is to examine
classical counterconditioning in the laboratory. The
procedure typically consists of two phases. In Phase
1, a neutral stimulus, such as a tone, is paired with
an aversive UCS, usually shock. Conditioning con-
tinues until the animal reacts fearfully in response to
the tone by itself. Animals typically freeze because
the shock is unavoidable. In Phase 2, the animal
learns that the exact same tone now reliably pre-
cedes the delivery of food. At first, the animal reacts
by freezing when it hears the tone, despite the fact
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that food is delivered. From an instrumental condi-
tioning perspective, the animal receives reinforce-
ment for the behavior of freezing; however, the
behavior of freezing does not increase in frequency,
as would be expected if the behavior were suscepti-
ble to the instrumental contingency. Instead, freez-
ing at the sound of the tone decreases in intensity
while orienting to the feeder and salivating become
predominant. Thus, the new association between the
tone and the food is more powerful than the adven-
titious reinforcement of the animal’s fearful behav-
ior. This is true even when the conditioned respons-
es are not mutually exclusive—for instance, if the
animal can freeze and eat in the same location
(Scavio 1974).

WHICH PROCEDURE IS BEST?

The concurrent use of DSCC is considered to more
effectively facilitate behavior change than either
desensitization or counterconditioning by itself.
Poppen (1970) contrasted four procedures for elim-
inating rats’ fearful responses to a tone that had pre-
viously been paired with shock. In the extinction
condition, rats were exposed to repeated presenta-
tions of the full-volume tone in the absence of shock
(also called flooding or implosion therapy). In the
desensitization condition, rats were presented with
graded presentations of the tone in the absence of
shock; the volume of the tone was increased only
when the rats no longer showed a fearful reaction at
the current volume. In the counterconditioning con-
dition, rats were exposed to the tone at full volume,
followed by the delivery of food. In the DSCC con-
dition, the rats experienced graded tones paired with
the delivery of food, with an increase in the volume
of the tone only when the rats no longer showed a
fearful reaction at the current volume. The DSCC
condition was superior to the other conditions,
although all four conditions were effective to vary-
ing degrees in eliminating the rats’ fear of the tone.

Although classical counterconditioning is clearly
superior to instrumental counterconditioning for
altering emotionally-linked behavior, is it possible
that also conditioning a behavior that is physically
incompatible with the distress response might facil-
itate treatment? Gambrill (1967) explored this ques-
tion by first teaching rats to run on a wheel to avoid
shock. Once wheel running was well established,
shocks were no longer delivered. One group of rats
was then permitied to run on the wheel until the
behavior extinguished. The other group had similar
access to the wheel, but they were also taught to
press a bar to obtain food. Did this group, with the

opportunity to engage in a physically incompatible
response, learn more quickly not to bother running
on the wheel? Both groups extinguished the wheel
running response at roughly the same rate.
Providing an incompatible response did not facili-
tate elimination of the avoidance behavior.

For most types of distress disorders, we recom-
mend the use of desensitization wherever possible,
combined with classical counterconditioning, dur-
ing initial treatment. For instance, consider a dog
that becomes disturbed when approached by other
dogs during leashed walks. Desensitization is
achieved by maintaining sufficient distance from
passing dogs. As soon as the dog detects the oncom-
ing stimulus (the other dog), the client delivers a
constant stream of tasty food until the stimulus dis-
appears from view. The food is delivered regardless
of the dog’s behavior. If the procedure proves suc-
cessful, the first observable change in behavior is
likely to be that the dog orients toward the client
when in the presence of another dog. This is a new
conditioned response, generating from the expecta-
tion of food. At this point we generally recommend
switching to operant counterconditioning, thereby
requiring that the dog perform the orienting
response to earn the treats. This further strengthens
the conditioned response, which continues to super-
sede the original fearful reactions even as proximity
to the passing dog increases.

PROCEDURAL CONSIDERATIONS

Classical counterconditioning is certainly easier for
most clients to implement than is operant counter-
conditioning because no response-dependent contin-
gencies exist. It is helpful to identify for clients in
advance the types of conditioned responses likely to
appear. As we mentioned previously, behavior
change is more likely to occur when desensitization
{(graded exposure) is used with either classical or
operant counterconditioning. Desensitization is not
only more effective but also more humane. Human
patients report more comfort with graded exposure
than with exposure to stimuli at full intensity
(Antony & Barlow 1997). Both DSCC and counter-
conditioning alone are more likely to be successful
if sessions are long (prolonged exposure is better)
and if treatment sessions are scheduled frequently
(Antony & Barlow 1997). Pearce and Dickinson
(1975) showed that the effectiveness of countercon-
ditioning is a function of the level of activation of
the defensive system. Counterconditioning was less
successful if the neutral stimulus was initially paired
with a high intensity shock than when paired with a
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low intensity shock; thus, animals showing extreme
distress behavior are more resistant to countercondi-
tioning than those showing mild distress. Dickinson
and Pearce (1977) provide evidence to support that
when food is used as the UCS, greater food depriva-
tion leads to more effective counterconditioning.
The hungrier the animal, the more likely the appeti-
tive association replacing the aversive association.
The most serious limitation of countercondition-
ing is that the resulting behavior change is highly
susceptible to relapse. After a great deal of effort to
countercondition a switch from a fearful association
to an appetitive one, the undesired fearful responses
can easily be re-acquired. Bouton and Peck (1992)
demonstrated spontaneous recovery of the original
association simply by allowing time to pass after
counterconditioning. A client might spend weeks
successfully counterconditioning a cat to tolerate
stroking, but the cat’s fearful response to being
touched could reappear if, for example, the client
left the cat alone for a few days. Renewal of the
original association is an even more daunting prob-
lem (Peck & Bouton 1990). If counterconditioning
always takes place in one context—for instance, the
cat learns to tolerate stroking in the bedroom—
renewal is likely to occur if the client attempts to
stroke the cat in the kitchen. Finally, Brooks et al.
(1995) demonstrated reinstatement of the original
association after counterconditioning. If something
occurs to frighten the cat—for instance, the cat
sniffs the client and receives a static shock—the cat
may regress and react fearfuily when being stroked.

OTHER TECHNIQUES FOR TREATING
DISTRESS DISORDERS

A number of other procedures that are quite similar
to operant counterconditioning exist.

1. Countercommanding is a technique that serves
as a precursor to operant counterconditioning. The
animal is presented with the feared stimulus and
then explicitly cued to perform an incompatible
behavior. For instance, the client cues the dog to
back away from a stranger rather than lunge for-
ward. This is often the way operant countercondi-
tioning begins; however, the eventual outcome is for
the stranger to function as the discriminative stimu-
lus, cueing the new behavior without the aid of the
client. Countercommanding never progresses to this
level of conditioning (Borchelt 1987). Competing
response training presents the animal with the
feared stimulus, so as to elicit a full-blown distress
response, and then focuses on teaching the animal to

perform a specific behavior. Much the same as oper-
ant counterconditioning, this technique trains the
animal to respond with a new behavior when fearful
responses are elicited. The main difference is that
users of competing response training emphasize
generalization of the new behaviors to a realistic
range of stimuli (Schwartz & Robbins 1995).
Differential reinforcement of incompatible behavior
(DRI) is a procedure that consists of identifying a
specific incompatible response and reinforcing it
when it occurs while ignoring unwanted behavior.
No effort is made to elicit the incompatible
response, so it must be a behavior that has some
probability of occurring on its own. For instance,
suppose the dog typically vacillates between hiding
under the bed and peering around the doorway
when a guest is in the home. If the client were to
implement a DRI schedule, the dog would be rein-
forced each time it pokes its head around the door-
way, and if the schedule is effective, the frequency
of peering out will increase while the frequency of
hiding will decrease. Any of these related proce-
dures could be as efficacious as operant countercon-
ditioning in the right circumstances.

2. The Summation procedure involves presenting
an appetitive stimulus and an aversive stimulus in
combination. A classic example of the summation
procedure is conditioned suppression. An animal is
conditioned to expect a shock when it hears a tone.
Following successful conditioning, the tone is
sounded while the animal is responding for food.
Typically, the animal ceases responding for a period
of time after hearing the tone. The influence of the
tone, an aversive CS, on responding reveals the rel-
ative activation levels of the aversive and appetitive
systems. More relevant to clinical applications, pre-
senting an appetitive conditioned stimulus (such as
a tone that signals food), overlaid during avoidance
responding (pacing while strangers are in the
home), usually inhibits responding (Grossen et al.
1969). Barlia (1988) described how he used sum-
mation to inhibit fear-motivated aggressive behavior
in a dog. The dog was conditioned to view a leather
glove as an appetitive stimulus by pairing the glove
with a variety of pleasing experiences (e.g., tactile
contact, play, feeding). After the dog had estab-
lished a strong conditioned response to the glove,
the glove was worn by approaching strangers (an
aversive stimulus). Barlia reported a desirable affec-
tive change in the dog, as judged by a reduction in
muscular tension and a willingness to interact in a
friendly manner with gloved strangers.
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3. Backward chaining can be used to establish new
sequences of behavior in a distressing situation
(Martin & Pear 1996). This technique is most useful
for teaching animals to move through frightening
environments, such as conditioning an agoraphobic
dog to go for walks. Backward chaining starts with the
final link of the behavioral chain so that the animal is
always moving toward a familiar, safe place. In the
case of a dog that is frightened to go for walks, the
final link is returning to the home. The owner begins
by carrying or driving the dog a very short distance
from home and walking back. The dog is motivated to
walk because it is moving toward the safety of home.
Each day, the dog is taken a bit farther from home and
required to walk back. Each step along the way is
reinforced because the dog is moving closer to safety,
along an increasingly familiar route, as the context
comes 1o take on appetitive properties. Eventually, the
dog can be taken out the front door and walked along
the prescribed route. From the dog’s perspective, it is
always walking home, even though it is now starting
from home. Clients need to be made aware that they
must stick to the same route in order for the dog to
remain comfortable. Backward chaining is also useful
for treating animals that are afraid to traverse stair-
ways or are reluctant to walk on certain substrates,
such as tiled floors.

4. Clicker training is a technique that can facili-
tate the replacement of distress behaviors with
desirable ones. Technically, clicker training means
operant conditioning, using the clicker as an audito-
ry conditioned reinforcer. Through classical condi-
tioning, the animal is taught to associate the sound
of the clicker (the CS) with food (the UCS) until the
clicker comes to take on secondary reinforcing
properties. The clicker is then inserted into the train-
ing sequence to mark the desired behavior and
bridge the time between the behavior and the deliv-
ery of the food reinforcement. Use of a conditioned
reinforcer has been shown to enhance learning when
compared to the same training without a condi-
tioned reinforcer (Williams & Dunn 1991); howev-
er, clicker training is often a euphemism for a
hands-off form of operant conditioning that involves
shaping new behavior topographies by differential-
ly reinforcing successive approximations (SBSA) to
the desired behavior. SBSA is extremely helpful
when working with animals suffering from distress
disorders because of the hands-off nature of the
technique, as handling can sometimes interfere with
a fearful animal’s ability to learn. For example, a
dog that displays hand shyness can be shaped, with
the use of a clicker, to approach, and even touch, an

outstretched hand without the person making any
movement toward the dog. SBSA is also helpful for
teaching an animal to perform certain behaviors
such as entering a crate or wearing a muzzle. Many
animals show reluctance or even fear during crating
or muzzling. Because the use of SBSA never
involves forcing or even tempting the animal with
treats to enter the crate or accept the muzzle, fear is
not elicited, and training therefore proceeds at a
level that is comfortable for the animal.

CONCLUSION

The non-pharmacologic treatment of emotional dis-
tress and disorders in physically healthy companion
animals involves a careful assessment of the prob-
lem behaviors, the eliciting stimuli, and contexts
within which the behavioral event is exhibited.
Treatment programs leading to a reduction of emo-
tional behaviors consist of both behavior manage-
ment and exposures to triggering stimuli, which
reduce negative emotional states and negative
behaviors and replace them with positive emotions
and behaviors. Classical conditioning procedures,
such as systematic desensitization and classical
counterconditioning, should be most effective in
changing emotional distress. Once changed, behav-
iors can be maintained and strengthened with the
use of operant strategies.
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People who live with animals consider their ani-
mals’ behavior to be a problem when the behavior
interferes with their lifestyle and as a result, the
human household members suffer emotional dis-
tress. At the same time, the animal may suffer emo-
tional distress not only from the behavior “problem”
but also from their caretaker’s response to the prob-
lem. For example, a cat who is eliminating outside
of the litter box may be anxious because of conflict
caused by a dirty litter box and the “normal” search
for an alternative elimination area. This anxiety may
be compounded by a caretaker’s punishment of the
cat for eliminating in inappropriate areas. Because
of this combination, most behavior problems result
in anxiety and emotional distress for the animal.

When people see animals in emotional distress,
they often assume that the animals are feeling the
same as they do when they are distressed.
Unfortunately, this may not be true. It is possible
that animals experience emotions differently than
human beings. Because animals most likely live in
the present, without worrying about the future or
reliving the past, their emotional feelings may be
less complicated than ours. Furthermore, an ani-
mal’s response to a stressor may be very effective in
reducing the animal’s anxiety but very disturbing to
a human caretaker. For example, a dog that jumps
into the bathtub during a thunderstorm may be feel-
ing much less anxious while in the bathtub. The
human, however, becomes distressed at the sight
and demands therapy.

A treatment program for a specific behavior prob-
lem and the concomitant emotional distress must
address both the animal’s behavior and the human
caretaker’s behavior toward the animal. The pro-
gram may consist of a combination of avoidance,
environmental manipulation, behavior modification,
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and drug therapy. Due to recent developments over
the past decade, behavioral pharmacotherapy is now
commonly prescribed as part of veterinary behav-
ioral therapy programs. Effective drug therapy may
not only ease the implementation of a behavior
modification but may also help to alleviate the emo-
tional distress that an animal is experiencing.

IMPORTANT CONSIDERATIONS
REGARDING THE USE OF
PHARMACOTHERAPY IN
TREATING EMOTIONAL
DISTRESS

1. As with any disease, in order to choose the most
effective treatment protocol, it is essential that a vet-
erinarian make a diagnosis. A diagnosis of an emo-
tional disorder requires a very thorough behavioral
history concentrating on behavioral signs. The exis-
tence of behavioral signs of distress is currently the
most feasible means to evaluate emotions in ani-
mals.

2. In easing emotional distress, drug therapy is
most effective when used as part of a behavioral
therapy program (see Wright et al., this volume).
Just as in people, although drug therapy alone can
greatly alleviate the suffering of unpleasant emo-
tions such as that associated with separation anxiety,
maximal relief is achieved when drug therapy and
behavior modification are combined. A danger
exists that drug therapy may depress behavioral
signs while not truly reducing emotional distress.
The use of combination programs may treat the
individual cause of a problem and not simply reduce
behavioral signs.

3. All drugs have potential side effects. Clinicians
should be thoroughly familiar with indications,
mechanisms of action, dosages, contraindications,
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and side effects before prescribing drug therapy. We
want to make every effort to prevent the production
of new forms of discomfort in striving to alleviate
unpleasant emotional feelings. Daily health and
behavioral monitoring is required to prevent and
respond to serious medical, behavioral, and emo-
tional side effects.

4. Although some studies have been made of the
use of drug therapy to treat behavioral problems
(e.g., barking, destruction, elimination caused by
separation anxiety), virtually none have carefully
followed the signs of emotional distress (e.g., pant-
ing, pacing, trembling). Because animals cannot tell
us how they are feeling, careful monitoring of
behavioral signs is essential to determining the
effectiveness of drug therapy on emotional well-
being.

5. Many drugs require one month or more of treat-
ment to reach stable therapeutic blood levels. This is
an important concept for owners to understand, as
people usually want the distress their animals are
experiencing to be alleviated as soon as possible.
They must understand that the relief provided by
pharmacotherapy may not be instantaneous.

6. Psychotropic drugs are expensive. Even those
that are available in generic forms can still cost one
to two dollars per dose, depending on the size of the
animal.

7. Most psychotropic drugs are not approved for
use in dogs and cats. To enhance the safe use of
these drugs, a baseline CBC and blood chemistry
profile is recommended. This is an additional
expense.

WHEN DRUG THERAPY SHOULD
BE CONSIDERED

Most animals that are exhibiting behavior problems
experience emotional distress to some degree. The
distress may be obvious, as in a dog with separation
anxiety or loud noise phobia, or subtle, as in a cat
with an elimination problem. Even dogs who are
aggressive to humans or other dogs often display
dilated pupils and stiff bodies during aggressive
events, both which may be interpreted as unpleasant
emotional feelings. Every behavior problem should
not be treated with medication just because an emo-
tional component is involved. Although an animal
may be experiencing some emotional discomfort,
other less-invasive procedures (e.g., avoidance,
behavior modification) may effectively improve the
animal’s emotional well-being(see Wright et al.,
this volume). Some cases exist when an animal’s

emotional state interferes with the implementation
of behavior modification, however; in these cases,
drug therapy is indicated. For example, a dog with
separation anxiety who becomes uncontrollably
anxious at the first hint that the owner is leaving,
thus impeding the initiation of behavior modifica-
tion, should be treated with an anti-anxiety drug.
For a cat who has developed an intense fear of the
litter box or another animal, drug therapy may help
to “jump-start” a behavior modification program.

Human studies have revealed that psychotherapy
used with or without drug therapy is more effective
than drug therapy alone for the treatment of some
conditions. When used alone, problems recur after
the drug is discontinued. Relapse rates are much
lower when psychotherapy is a part of treatment.
The same may be true for animals.

Several outcome studies and reports on the etfec-
tiveness of drug therapy to treat behavior problems in
animals are available. Although some address the
behavioral signs of emotional discomfort, few, if any,
directly address emotional well-being. Because of our
lack of knowledge in the treatment of emotional dis-
orders in animals, it is safest for us to consider drug
therapy only when outcome data is available. A thor-
ough review of the literature should be pursued before
“experimenting” with pharmacotherapy. Table 11.1
describes the indications, side effects, and references
for pharmacologic agents commonly used in animals
with emotional distress and/or behavior problems.

PHEROMONE THERAPY

Recently, the use of synthetic pheromone prepara-
tions has been promoted for the treatment of some
behavior problems. Feline spraying and transport
anxiety, canine separation anxiety, noise phobia,
and anxiety during veterinary exams have been suc-
cessfully treated with pheromone therapy.
Investigators believe that pheromones’ effects on
individual behaviors can be explained by stress
reduction. If this is true, they are promising safe
alternatives for the treatment of emotional disorders
(Paget & Gaultier 2003).

Unlike drug therapy, synthetic pheromones have
no toxicity or side effects. Administration is exter-
nal, through either an environmental spray or dif-
fuser, making dispensing simple. Feliway®
(Veterinary Products Laboratories) is a mixture of
synthetic feline facial pheromones. Dog Appeasing
Pheromone® (Veterinary Products Laboratories) is
a synthetic analogue of a calming pheromone
secreted by nursing bitches.
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12
Emotional Maltreatment in Animals

Franklin D. McMillan

During the latter part of the twentieth century, soci-
ety saw a growing appreciation of and respect for
the welfare of animals (Lacroix & Wilson 1998).
Animal maltreatment has received much attention in
the popular press, fueled by a number of well-pub-
licized incidents of deliberate cruelty that have pro-
voked widespread public outrage (Patronek 1997).
Unfortunately, the efforts at combating animal
neglect and abuse have encountered the same prob-
lem well described in the field of child maltreat-
ment: a disproportionate focus on physical neglect
and abuse, with little attention devoted to emotional
maltreatment. In children, emotional abuse is
regarded as an elusive and nebulous phenomenon,
and authorities have historically tended to view it as
less serious than other forms of abuse (Iwaniec
1995, Kowal 1998, Kent & Waller 2000). Childhood
emotional abuse does not generate the public inter-
est or outrage that physical and sexual abuse do, in
part because emotional maltreatment is harder to
recognize, as it does not leave visible scars or
overtly recognizable injury like that found in physi-
cal neglect and abuse (Iwaniec 1995, Kowal 1998).
In animals, the disparity in reaction and response
(legal and otherwise) to emotional, as opposed to
physical, maltreatment closely resembles the early
situation in the field of child abuse. The focus of
maltreatment in animals has traditionally been on
physical harm, also likely due in a large part to the
fact that the outcome of physical trauma is graphic
and shocking in nature as compared to that of emo-
tional trauma (Jorgensen 1990, Kent & Waller
2000). Furthermore, it is well known that physical
abuse can cause death, whereas emotional abuse
would not be expected to have any such extreme
outcome. Although efforts have been made to detail
the signs of animal maltreatment (Leonard 2000,
Sinclair 2000), these have addressed signs of physi-
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cal abuse and neglect; no such standards have been
proposed for emotional maltreatment. As a further
example of this lopsided focus, of the animal cruelty
statutes of the 50 states and the District of
Columbia, none include language specifically
acknowledging or addressing emotional neglect,
abuse, or suffering in their definitions of cruelty.
Furthermore, nine states specifically prohibit con-
sideration of emotional suffering by specifying that
any injury or suffering must be physical in nature
(Animal Protection Institute 2001).

This deficiency in animal care and protection is
especially important in light of the recent advance-
ments in the study of the psychological components
of animal well-being. In the past three decades,
there has been a rapid proliferation of research in
the fields of the cognitive sciences, ethology, com-
parative psychology, neuroscience, and clinical ani-
mal behavior, which collectively has led to a vastly
increased understanding of emotions. This new
knowledge has alerted scientists and nonscientists
alike to the scope of animal suffering that is associ-
ated with mental states (Dodman 1997, Patronek
1998, McMillan 2002) and has expanded the scope
of animal care to include the attendance to emo-
tional needs, distress, and suffering. Because of the
potential for emotions to inflict discomfort, anguish,
and suffering (McMillan 2002, 2003), the goal of
understanding and addressing emotional maltreat-
ment in animals necessarily deserves a high priority
in animal care.

In addition to the direct suffering caused by
unpleasant emotional states, emotional maltreat-
ment warrants full attention because of the relation-
ship between mental and physical health. An
extensive body of research that substantiates a
strong association between unpleasant emotional
states and adverse health effects has accumulated
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(for a review, see McMillan 1999), For the distress
and suffering it causes, as well as the link to bodily
health, the protection of animals against emotional
maltreatment assumes a critically important aspect
of comprehensive animal care.

All emotions appear to have an associated affec-
tive (feeling) component, and this affect has either a
pleasant or unpleasant quality. The emotions rele-
vant to the issue of emotional maltreatment are
those with unpleasant affect. Unpleasant emotions
for which substantial evidence exists in animals
include fear (and phobias), anxiety, separation anx-
iety (or separation distress), loneliness (and isola-
tion-related emotions), boredom, frustration, anger,
grief, helplessness, hopelessness, and depression
(Panksepp 1998). Additional unpleasant emotions
present in human beings (Lazarus 1999) but cur-
rently lacking strong evidence supporting their exis-
tence in animals include jealousy, embarrassment,
shame, and guilt.

PROBLEMS IN DEFINITION

A consensus on definitions and terminology in the
study of emotional maltreatment in children—and
its component parts, emotional neglect and emo-
tional abuse—continues to elude researchers (Wolfe
1999, Kent & Waller 2000). Although all forms of
childhood neglect and abuse have proved difficult to
define, the very private, subjective, and nebulous
qualities of emotional maltreatment present espe-
cially difficult definitional challenges (Iwaniec
1995, Kent & Waller 2000). In contrast to physical
abuse, childhood emotional abuse is exceedingly
hard to clearly recognize because no consensus
exists about what constitutes emotional abuse, its
harm is in the form of emotional rather than physi-
cal scars, no pathognomonic findings are recogniz-
able on examination, and the harm can vary
dramatically from one child to another (Owen &
Coant 1992, Jellen et al. 2001).

The problems faced in the human field become
even more difficult in our dealings with animals. As
has been noted in regard to parenting methods with
human infants, what some may consider in animal
care to be abusive, others may consider acceptable,
necessary, and even normal care, In children, for-
mulating a clinical picture of the signs of physical
abuse was an important starting point for addressing
the problem of this form of abuse. Child abuse had
existed for millennia, but only as recently as 1962,
with the publication of the landmark paper “The
Battered Child Syndrome” by Kempe er al., were
the clinical criteria for physical abuse established.

Kempe and colleagues proposed that distinct pat-
terns of injury, such as multiple bone fractures at
different stages of healing and unexplained hemor-
rhage of the brain or retinas, were evidence sug-
gesting physical abuse—a “battered child.”

In contrast to the rather precise descriptions in
children, no clinical signs in animals are currently
established as “highly suggestive” of non-accidental
injury, and none are “virtually diagnostic” (Munro
1998). To date, no comprehensive and reliable
description of the “battered pet” exists that is in any
way comparable to the clinical picture in the physi-
cally abused child (Patronek 1997, Ascione &
Barnard 1998). The little that has been written
focuses almost exclusively on physical neglect
rather than abuse. For example, a scoring tool has
recently been developed for evaluating body condi-
tion with the goal of objectively quantifying physi-
cal neglect (Patronek 1998). As was the case in child
maltreatment, the problems inherent in the seem-
ingly straightforward task of describing the animal
victim of physical maltreatment pale in comparison
to the challenges of describing the victim of emo-
tional maltreatment.

The difficulty of defining maltreatment—physi-
cal or emotional—is complicated further by the
uncertainty as to whether the emphasis should be on
the caregiver’s actions (or inactions) or the effect on
the animal victim. Is maltreatment based on the act
of the caregiver, the intenr of the caregiver, the
response of the victim, the harm to the victim, or
some combination of these? Certainly, the most
appropriate focus would appear to be the harm—
actual or potential—to the victim, because for an act
to qualify as maltreatment, it would require at least
the potential for harm to occur. However, because in
animals we do not have direct access via self-reports
to the victim’s mind, it is not currently possible to
determine the full extent of harm to an animal that
has been emotionally maltreated.

Actual or potential harm is not the only factor rel-
evant to defining maltreatment. The intent of the
caregiver plays a role in maltreatment; however, this
role is not at all straightforward. Consider three
instances of an animal being deprived of water to the
point of dehydration and severe thirst. In the first
instance, the water deprivation is done intentionally
by a researcher studying the effects of thirst on
sodium regulation in the kidneys. In the second
instance, the thirst is induced by a pet’s owner in the
context of a water deprivation test to diagnose a
medical disorder afflicting that pet. The third
instance involves a sociopathic teenager who
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deprives the family pet of water because he enjoys
seeing the animal suffer. The act is the same in each
of the three cases; what differs is the intent of the act.
If we label the researcher’s actions acceptable, even
laudable; the owner’s actions proper and admirable;
and the teenager’s actions abusive, intent is the only
reason for the difference in the labels. For animals,
as for human infants, harm to the victim exists from
the perspective of the victim and does not factor in
the intent of the perpetrator. Regardless of the differ-
ences in caregivers’ intentions, the victim’s perspec-
tive is that any harm, injury, pain, morbidity, or
mortality is the same (Ludwig 1992). In the example
above, all three dogs suffer thirst; they are not aware
of the intent. It is for this reason that the prevailing
view holds that intent should not be considered when
defining maltreatment in children (Ludwig 1992,
Glaser 2000) and animais (Vermeulen & Odendaal
1993), and current definitions of child abuse and
neglect are not predicated on the intention to harm
the child. Applying this principle to animal care,
maltreatment would be defined at least partially by
the animal’s harm or risk of harm, independent of the
caregiver’s intent. Although the definition of mal-
treatment does not incorporate caregiver intent, as
we will see, intent is important in categorizing the
acts of maltreatment as neglect or abuse.

Defining maltreatment runs into even more diffi-
culties when the issue of quantification is consid-
ered. At what point, or quantity, does an act that is
aversive to the animal become maltreatment? For
example, crate training is a currently popular
method of raising and training a dog. In units of
time, where is the point at which confining a dog to
a crate turns from an acceptable action to emotional
neglect or abuse? One hour? Twelve hours? Three
days? Six months?

In children, these quantification questions have
been approached by specifically avoiding the draw-
ing of clear-cut lines between acceptable and unac-
ceptable parental actions. Recent definitions of
childhood emotional abuse have conceptualized it
as that of a continuum with the repetitive, sustained
nature of the acts being a crucial defining feature
(Kent & Waller 2000). Because single acts may
cause harm, however, the definition of child mal-
treatment must include single events as well as pat-
terns of behavior (Glaser 2000).

MALTREATMENT, NEGLECT,
AND ABUSE

Because the terminology of maltreatment has rarely
appeared in the context of animal care, no common

terminology for animal neglect or abuse currently
exists (Kowal 1998). Because the concept of mal-
treatment in animals appears to have extensive par-
allels with that in children, however, it is useful to
draw from the terminology used for child maltreat-
ment when developing definitions for use in ani-
mals. Maltreatment may be defined as actions or
inactions that are neglectful, abusive, or otherwise
threatening to an individual’s welfare (US
Department of Health, Education, and Welfare
1992). Maltreatment is commonly used as a collec-
tive term for its two constituent parts: neglect and
abuse (US Department of Health, Education, and
Welfare 1992).

Neglect is widely considered to be a passive
process, or an act of omission, in which the basic
needs—physical and emotional—of a dependent
individual are not adequately met by the caregivers
(Owen & Coant 1992, Oates 1996, Munro 1998). In
child care, parents are considered to have responsi-
bilities to their children; they must provide food,
clothing, shelter, health care, education, a safe envi-
ronment, along with love, affection, and emotional
support (Owen & Coant 1992, Munro 1998).
Neglect is distinguished by its lack of intent to harm
the child; rather, acts of neglect result from a poor
understanding or ignorance of the child’s needs, a
lack of motivation, or poor judgment (Owen &
Coant 1992). In animals, it has been estimated that
neglect accounts for 80 percent or more of instances
of maltreatment (Hubrecht 1995; Patronek 1997,
1998). Needs, which constitute the basis for neglect,
can be physical or emotional; hence, two types of
neglect—physical and emotional-—exist.

In contrast to the passive nature of neglect, abuse
is a form of maltreatment that is an active process
consisting of acts of aggression with intent to harm
the victim. Abuse may include acts of commission
or omission, but in both cases, the caregiver is con-
scious of the fact that the result will inflict harm.
Like neglect, harm may be physical or emotional;
therefore, abuse also exists in both forms.

Cruelty is an extensively used term in reference to
animals—frequently in a legal context such as in
state and local anti-cruelty statutes—and is often
used interchangeably with animal abuse (Munro
1998). Kellert and Felthous (1985) defined animal
cruelty as “the willful infliction of harm, injury, and
intended pain on a nonhuman animal.” Although
definitions of abuse and cruelty overlap and resem-
ble one another, several writers have suggested that
cruelty implies an action more serious and more
malicious than abuse (Trowbridge 1998). The
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American Humane Association regards cruelty as
much like abuse and uses the definition “knowingly,
willfully, or negligently inflicting physical or emo-
tional suffering on another living creature” (Jakober
2003).

EMOTIONAL MALTREATMENT

The most widely accepted classification of maltreat-
ment in children identifies four major types: physi-
cal abuse, sexual abuse, neglect, and emotional
abuse (Wolfe 1999). Similar categories have been
proposed for use in animals (Vermeulen &
Odendaal 1993, Ascione & Barnard 1998). In cate-
gorizing maltreatment in animals, because both
neglect and abuse may be subdivided into physical
and emotional components (Oates 1996, Wolfe
1999), it would seem most correct to use a modifi-
cation of the human classification and subdijvide
animal maltreatment into four categories: physical
abuse, physical neglect, emotional abuse, and emo-
tional neglect (Table 12.1).

Like all maltreatment classification schemes
developed to date, these four classes of maltreat-
ment are not mutually exclusive. Considerable gray
areas and overlap occur within and between the
classes.

For children, no method for defining and subdivid-
ing emotional maltreatment has yet gained universal
acceptance (Hobbs et al. 1993). The most widely uti-
lized classification scheme is that developed by
Garbarino et al. (1986) and amended by Pearl (1994).
In their landmark 1986 book The Psychologically
Battered Child, Garbarino et al. (who preferred the
term psychological maltreatment over emotional
maltreatment because they believed it incorporates
both affective and cognitive aspects of maltreatment
[Jellen et al. 2001], whereas others [Hobbs et al.
1993, Iwaniec 1995, Monteleone 1996] prefer the
term emotional maltreatment) identified five forms of
childhood psychological maltreatment: rejecting, ter-
rorizing, isolating, corrupting, and ignoring.
Garbarino (1993) described the forms accordingly:

Table 12.1. Classification of forms of maltreatment in animals.

Neglect (passive)

Abuse (active)

Emotional Inadequate provision of

* Security

* Control

* Social companionship, love,
and affection

* Mental stimulation

* Freedom of movement

Physical Inadequate provision of

* Clean water

Proper quantities (neither too

much nor too little) of complete

and balanced nutrition

Shelter and protection from

aversive environmental

conditions

Health care

Sanitation and hygiene

Rest and sleep

* Rejecting

» Terrorizing

* Taunting

* Isolating

* Abandoning

* Overpressuring

* Assault

* Burning

* Poisoning

¢ Shooting

* Mutilating

* Drowning

» Suffocating

* Abandoning

* Excessively restricting movement; inadequate
exercise

* Transporting (unprotected, overloaded)

» Overworking (excessive labor)

» Fighting intentionally

» Committing bestiality

* Inflicting sexunal-genital trauma

Note: many of these actions may be due to either neglect or abuse, depending on the intent of the caregiver. For instance, insuf-
ficient clean water would be an example of neglect if it was forgotten or if the caregiver did not know how much water to pro-
vide, whereas it would be abuse if the caregiver intentionally withheld water. The same would be true for social

companionship, confinement, sleep, and the like.
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rejecting involves actions that send messages of
rejection to the child; ignoring is being psychologi-
cally unavailable to the child; terrorizing refers to
behavior that uses intense fear as a weapon against
the child (creating a climate of fear or unpredictable
threat, hostility, and anxiety, thus preventing the child
from gaining feelings of safety and security
[Monteleone 1996, Hamarman & Bernet 2000]); iso-
lating involves cutting the child off from normal
social relationships; and corrupting is missocializing
the child into self-destructive and antisocial patterns
of behavior (teaching and encouraging destructive
antisocial behavior, reinforcing deviance, and making
the child unfit for normal social experiences
[Hamarman & Bernet 2000]). Garbarino (1993) clas-
sifies emotional neglect as one type of emotional
abuse. Although other investigators have classified
and defined terms of emotional maltreatment differ-
ently, general agreement now exists that emotional
maltreatment consists of two major types: active
abuse and passive neglect (Owen & Coant 1992,
Iwaniec 1995).

EMOTIONAL NEGLECT
THE ROLE OF EMOTIONAL NEEDS

Needs, both physical and emotional (incorporating
psychological, social, and behavioral needs), are
those factors required for normal function. Basic
needs must be satisfied for an animal to maintain a
state of physical and psychological homeostasis
(Clark et al. 1997). Examples of physical needs
include oxygen, water, balanced nutrition, shelter,
health care, exercise, optimal temperature, and
excretion of waste products. Examples of emotional
needs identified in animals include social compan-
ionship, mental stimulation, and others to be dis-
cussed in the next section. Serpell (1996) has
suggested that emotional needs, such as the need for
social companionship, have acquired many of the
properties of a physical need such as hunger and
that satisfying these needs is required for a state of
happiness and fulfillment.

In the course of evolution, needs and affect
appear to have forged a critically important rela-
tionship. Evidence suggests that the brains of higher
animals are constructed such that the animal is sig-
naled, through unpleasant feelings, when it needs
something, whether it be a physical factor such as
water, salt, or warmth or an emotional factor such as
social companionship. An emotional need may thus
be defined as any need that is signaled by an emo-
tional affect.

When a need is insufficiently satisfied, unpleasant
affect will persist until the need is fulfilled (or the
need otherwise abates). When one is motivated to
lessen unpleasant affect but is unable or unsuccessful
in achieving this goal, distress may result (Dawkins
1990). For example, if a social animal such as a dog
were motivated by unpleasant loneliness-like feelings
to seek companionship (a need) but was prevented
from meeting the need because of solitary confine-
ment in a backyard, then the unpleasant affect would
persistently exert its effects. For this reason, any care-
giver actions (or inactions) that impede the meeting
of emotional needs would be harmful to animals.

EMOTIONAL NEGLECT

Neglect is defined as the failure to provide for a
dependent individual’s needs. Accordingly, emo-
tional neglect refers to a failure to meet the emo-
tional needs of the individua! (child or animal)
{(Owen & Coant 1992, Iwaniec 1995, Wolfe 1999).
Owen and Coant (1992) have described emotional
neglect in children to be a lack of nurturing and psy-
chological support for the child by the parent or pri-
mary caregiver, which results in a failure to meet the
child’s emotional needs and a state of emotional
deprivation. They point out that although emotional
neglect reflects a passive attitude on the part of the
parent, the child is hurt because of inadequate pro-
vision for the emotional needs necessary for mental
health and well-being.

Emotional needs are the foundation for emotional
neglect; therefore, knowledge of the emotional needs
of the individual is necessary to recognize and pre-
vent emotional neglect. This is often a challenge in
infants and toddlers but is a much more complex
problem in animals. Children have differing needs at
different ages, but examples of emotional needs com-
mon to all children include attention, affection and
love, security and protection, new experiences, social
companionship, acceptance, belongingness, praise,
recognition, personal identity, and a positive self-
image and self-esteem (Hobbs et al. 1993, Iwaniec
1995). Deprivation of any of these needs by a parent
or caregiver’s inactions constitutes emotional neglect.

Emotional needs in animals vary widely accord-
ing to such factors as species, sex, age, and individ-
ual traits. However, a number of emotional needs
have been widely accepted as being shared by most
sentient animals, and include

* confrol (ability to exert meaningful change to sit-
uations, especially those of an unpleasant nature,
in one’s life) (Seligman 1975)
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» abilities and resources to cope with aversive

(“stressful”’) events (Wechsler 1995, Koolhaus et

al. 1999)

sufficient living space (Fox 1984)

mental stimulation (Wemelsfelder 1990, this vol-

ume; Sackett 1991)

safety, security, and protection from danger, such

as hiding places (Hubrecht 1995, Bracke et al.

1999)

social companionship (for social animals)

(Serpell 1996; Dettmer & Fragaszy 2000; Van

Loo et al. 2001; Panksepp, this volume)

¢ adequate predictability and stability to life events
(Seligman 1975, Bracke et al. 1999)

Human influences often directly contribute to the
creation of emotional needs, which may result in
emotional neglect. Confinement of animals in man-
made environments—such as zoological parks,
farms, research laboratories, and even private
homes—places animals in environments that often
differ greatly from the one to which the animal
evolved to be adapted. The positive consequence of
this is that these environments often provide
improved physical safety and disease control. The
negative consequences are due to the fact that such
environments frequently create emotional needs that
in the natural setting can be easily fulfilled, such as
social companionship and stimulating activities.
Man-made environments frequently prevent or oth-
erwise lack the resources necessary for the animal
to fulfill these needs.

Other human influences on emotional needs may
be less obvious yet exert powerful effects. One spe-
cific factor by which human intervention has con-
tributed to the emotional pain of social separation is
domestication of the dog. In this species, the
enhanced emotional attachment of dogs to humans
at least partially brought about by domestication has
thereby also intensified an emotional need that now
appears to be intensely unpleasant when unfulfilled
(Panksepp 1998). In contrast to the frequently
espoused view that dogs exhibit unconditional love
(Masson 1997), I believe it is probably more accu-
rate to say that dogs exhibit unconditional need.
Because any factor that creates or intensifies emo-
tional needs will ultimately play a role in emotional
maltreatment, it is important to identify and attend
to all such factors.

EMOTIONAL ABUSE

Emotional abuse has been described in children to
differ from emotional neglect in that it is an active

process in which some deliberate action on the part
of the parent is taken against the child (Oates 1996).
Emotional abuse includes acts or omissions by the
parents or caregivers that have caused or could
cause serious behavioral, cognitive, emotional, or
mental disorders (Wolfe 1999). This basic concept
of emotional abuse in children is appropriate for use
in animal care, and emotional abuse can be defined
similarly in all sentient species (including human)
as the deliberate infliction of emotional distress on
another individual.

Kowal (1998) has pointed out that emotional
abuse may not seem relevant to animals, because
much of the child protection literature focuses on the
damaged self-image and self-esteem of children
whose parents or caregivers berate them, belittle
them, call them derogatory names, and deny them
love and affection. However, several categories of
emotional abuse identified in children (Monteleone
1996) have direct application to animal care.
Categories that have the greatest usefulness include
rejecting, terrorizing, taunting, isolating, abandon-
ment, and overpressuring. Whereas ignoring is a
passive inattention to the individual’s emotional
needs and involves no intent of harm, rejecting is an
active, purposeful denial of a child’s or animal’s
emotional needs for which the resulting emotional
deprivation is intended by the abuser. An example in
animals would be the dog that is excessively con-
fined to a small crate as punishment for a minor inci-
dent of undesired behavior such as whimpering for
attention or getting hair all over the couch.
Terrorizing refers to the creation of a “climate of
fear” or unpredictable threat or hostility, preventing
the victim from ever enjoying feelings of safety and
security. Included in this category are the use of dis-
cipline and punishment that is inconsistent and
capricious, extreme, or bizarre. An example of this
type of abuse would be the use of harsh punishment
in training (breaking) circus elephants to achieve
control, domination, intimidation, and rule by fear
(PRNewswire 2001). Taunting includes any teasing,
provoking, or harassing that causes frustration,
anger, or mental anguish. Examples include taunting
a dog at the end of a tether or from behind another
barrier such as a fence or cage bars. Isolating
involves the active prevention of social interactions
and companionship and is a source of emotional dis-
tress for social animals. Abandonment is the deser-
tion and termination of care by the caregiver. This
category of abuse overlaps with neglect because of
the failure to meet the victim’s needs; however, it is
an active rather than passive behavior on the part of
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the caregiver. Examples include discarding a litter of
kittens in a garbage dumpster, tossing a pet dog onto
the roadside in the country to fend for itself, or mov-
ing out of an apartment and leaving a pet animal
behind. Overpressuring in humans involves exces-
sive demands and pressure placed on the child to
perform or achieve. Examples in animals might
include situations in which performance animals—
such as race horses, circus animals, carriage and
other horses used for labor, sled dogs, and marine
mammals used in shows—are driven to perform in
excess of their physical or mental capabilities.

PROPOSED DEFINITION OF
EMOTIONAL MALTREATMENT

A definition of maltreatment, whether referring to
physical or emotional forms, must meet certain cri-
teria. It must specity, to the greatest extent that cur-
rent knowledge permits, the central role of affect in
the harmful effects, the issue of intent, criteria for
differentiating lesser actions that do not rise to the
level of maltreatment from actions that do, and
exemption criteria for those actions that cause emo-
tional harm but are intended to benefit the animal
(such as eliciting fear in a cat by taking it to the vet-
erinarian’s office for medical care).

The following is a proposed definition of emo-
tional maltreatment: Actions (or inactions) of the
animal caregiver or other person(s) which, inten-
tionally or unintentionally, cause, perpetuate, or
intensify emotional distress. Emotional distress is
here defined as unpleasant emotional affect at a
level that exceeds coping capacity. Such actions (or
inactions), when intentional, are not maltreatment
when a reasonable expectation exists that the ulti-
mate outcome will be a meaningful net increase in
that animal’s overall (psychological and physical)
well-being. Emotional maltreatment consists of two
types: passive neglect and active abuse.

EMOTIONAL MALTREATMENT
AS THE CORE OF ALL
MALTREATMENT

According to the above definition, emotional mal-
treatment occurs whenever any human action or
inaction—emotional or physical in nature—height-
ens emotional distress. Physical abuse or neglect
can therefore also be regarded as emotional mal-
treatment if it causes the victim to experience emo-
tional distress.

This notion has been widely accepted in child-
hood maltreatment. For children, many researchers
have recognized that all physical abuse and neglect

has a psychological component (Jorgensen 1990,
Hobbs et al. 1993, Monteleone 1996, Oates 1996,
Wolfe 1999, Hamarman & Bernet 2000, Kent &
Waller 2000, Jellen et al. 2001). No form of child-
hood maltreatment is believed to occur without
coexisting fear, terror, anxiety, loneliness, hopeless-
ness, helplessness, or other negative emotional state.
Emotional maltreatment is considered part of or an
inevitable consequence of all other kinds of abuse
and neglect, and all maltreated children are regarded
to be victims of emotional harm, the impact of
which may persist long after the physical injuries
have healed (Jorgensen 1990, Hobbs et al. 1993,
Hamarman & Bernet 2000). Emotional maltreat-
ment is widely considered the common factor
underlying all other forms of maltreatment, and for
this reason, emotional maltreatment is regarded as
the core issue and major destructive force in the
broader topic of chiild maltreatment (Monteleone
1996, Oates 1996, Jellen et al. 2001).

Ascione and Barnard (1998) have made the same
observation for maltreatment in animals. They
stated that an abused animal may also be considered
emotionally maltreated.

THE HARMS OF EMOTIONAL
MALTREATMENT

Physical maltreatment attracts far more attention,
concern, and outrage than emotional maltreatment
in both animals and children. This emotional
response, or “‘gut reaction,” is not necessarily sup-
ported by scientific data. To the contrary, substantial
evidence now exists to support the notion that in
both animals (Agrawal et al. 1967; Wolfle 1987,
1990) and children (Garbarino et al. 1986, O’Hagan
1993, Iwaniec 1995, Monteleone 1996, Oates 1996,
Wolfe 1999, Jellen et al. 2001), the harm caused by
emotional maltreatment is frequently worse than
that from physical neglect and abuse. A growing
consensus exists among childcare professionals that
emotional maltreatment has the potential to harm
the child in ways over and beyond the effects of
physical injuries and is more damaging in the long
term than other forms of abuse (O’Hagan 1993,
Iwaniec 1995). In animals, some unpleasant emo-
tional states appear to have a greater impact on ani-
mal well-being than physical pain (Wolfle 1987,
1990; McMillan 2002). For example, it has been
proposed that for social animals such as dogs, with-
drawal of social interaction is far more punishing
than is physical abuse (Agrawal et al. 1967).

At present, identifying the harm of emotional
maltreatment in an animal is very problematic.
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First, because emotional maltreatment exists, to
some degree, in all forms of maltreatment, the spe-
cific consequences attributable to emotional mal-
treatment are often hard to identify (Garbarino et al.
1986, Wolfe 1999). Second, the harm of emotional
maltreatment is dependent on the coping ability of
the individual. Oates (1996) mentions that when
children fail to have their needs met, there is a vari-
ation in how children respond to such deprivations,
leading to some children faring better than others.
This is readily observed in animals as well. When
dogs are separated from their owners and confined
to cages (such as in a boarding facility), some dogs
clearly cope better than others. Those who cope
poorly (vocalize continuously, run in circles, chew
at the bars on the cage, refuse to eat) presumably
experience greater emotional harm than those that
cope well (have calm, friendly demeanor; eat well).
This variability in coping abilities renders any mea-
surement technique for emotional harm in animals
very elusive and difficult.

The harms of emotional maltreatment in children
appear to bear considerable similarities with those
in animals; however, extreme caution must be exer-
cised in drawing analogies between children and
animals. Much of the harm in children involves dis-
turbances in development of a positive self-concept
and self-esteem (Monteleone 1996, Jellen et al.
2001), and such complex cognitive concepts have
not been demonstrated in animals. Many other rela-
tively complex effects identified in children, how-
ever, appear possible and even likely in animals.
These include impaired ability to learn, inability to
build or maintain satisfactory social relationships,
inappropriate behavior and feelings under normal
circumstances (e.g., separation anxiety), a pervasive
mood of unhappiness or depression, and a tendency
to develop physical symptoms (Jellen et al. 2001).

It is well-recognized in children that the conse-
quences of emotional maltreatment can be immedi-
ate and long-term (Hobbs et al. 1993, Monteleone
1996). Hobbs et al. (1993) point out that maltreated
infants and children will suffer not only at the time
but will also carry the long-term consequences with
them into the future.

IMMEDIATE HARM

The most obvious immediate harm of emotional
maltreatment in any sentient species is the emo-
tional pain and discomfort of the unpleasant emo-
tional states elicited by the maltreatment.
Unpleasant emotions such as fear, anxiety, isolation
and social deprivation, boredom, frustration, anger,

helplessness, grief, and depression appear to be
capable of causing distress and suffering of great
intensity in animals (Panksepp 1998). Even in
instances of emotional maltreatment that have no
long-term consequences, the immediate distress
warrants the most vigorous efforts directed at pre-
vention and relief.

Another important immediate harm of emotional
maltreatment is the adverse effects of unpleasant
emotions (“stress”) on physical health. Research
spanning much of the past century has demonstrated
convincingly that the mental states of animals—
emotional and cognitive—are inseparable from their
somatic aspects (Riley 1981, McMillan 1999).
Mental states interact continuously with bodily
states, and emotions appear to have an influence on
all disease processes (Ader 1980, Gallon 1982).
Acute emotional events can be severe enough to
cause death (Riley 1981).

LONG-TERM HARM

The evidence for the long-term consequences of
emotional maltreatment in animals is less clear than
that for the immediate consequences. Long-term
harm has not been as well studied in animals as in
people, not only because the effects are often diffi-
cult to recognize, but also because of the unknown
history of many animals. Unlike the situation in
people, one cannot ask a mature animal with an
unknown background what happened to it at an ear-
lier age. As a result, it has become common for pet
owners, as well as veterinarians and clinical behav-
iorists (Dodman 1997, Overall 1997), to assume
earlier abuse when an animal shows certain signs
such as an inordinate fear of humans.

When emotional maltreatment occurs during the
individual’s formative stages of life, healthy brain
development is impaired, which leads to numerous
emotional problems throughout life. Research has
consistently shown that children who are emotion-
ally neglected experience persistent feelings of
resentment and emotional distress and may be psy-
chologically scarred for life (Bremner et al. 1995,
Bugental et al. 2003). Agrawal et al. (1967) found
that when puppies are socially isolated from 3 days
to 20 weeks of age, regardless of having their phys-
iologic needs met, they are emotionally disturbed
for life. In rodent and nonhuman primates, maternal
deprivation during infancy is associated with
increased stress reactivity, greater vulnerability to
stress-induced illness, and more-intense fear and
startle responses in novelty tests (Charmandari et al.
2003). Dozens of studies examining the effects of
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social deprivation in chimpanzees indicate that the
resulting damage can be permanent.

Serpell and Jagoe (1995) noted that long periods
of daily social isolation or abandonment by the
owner appear to intensify some dogs’ attachments
for their owners and may lead to separation-related
emotional distress problems in adulthood. These
findings in dogs coincide with a well-recognized
effect of emotional maltreatment in young children.
Iwaniec (1995) has noted that a rejected child is
likely to be more dependent; more clinging; more
intensely possessive; and more seeking of parental
nurturange, attention, and physical contact than the
accepted child. She goes further to state that if a
child’s caregivers are rejecting and if the child’s
needs for warmth and affection are unfulfilled, the
child will increase its efforts to attract love and
attention, becoming hyperdependent. It is striking
how nearly exact language has been used to
describe shelter and abandoned dogs. For example,
several investigators have noted that rescued, shel-
ter-obtained, re-homed, and abandoned dogs have a
significantly higher risk for separation anxiety than
dogs coming from more stable environments (e.g.,
breeders, family or friends) or living in stable
homes (Flannigan & Dodman 2001, Overall et al.
2001).

It is not only during infancy when emotional mal-
treatment may inflict long-term harm. Several
investigators have reporied that psychological
trauma in dogs of any age may cause manifestations
of severe mental disorders and maladaptive behav-
ior that endure for a lifetime (Serpell & Jagoe 1995,
Overall 1997, Thompson 1998). Animals have
demonstrated many of the signs of post-traumatic
stress syndrome, a well-studied consequence of
severe emotional trauma in humans (Thompson
1998).

PREVENTING EMOTIONAL
MALTREATMENT

Addressing maltreatment after it has occurred is
quite obviously not the optimal strategy for protect-
ing animals. Clearly, the ideal goal is prevention.
After several decades of research, parental educa-
tion, and criminal prosecution of abusers, emotional
maltreatment in children still occurs in extremely
high numbers. It is therefore very naive to believe
that emotional maltreatment of animals will be
eliminated any time soon. However, some important
first steps will help us get started.

The first and most important step is research in
the field of animal emotions. Without a thorough

understanding of the unpleasant emotions and emo-
tional needs of animals, we can make little progress
in identifying and preventing emotional maltreat-
ment. Much study is also needed in identifying the
signs of emotional maltreatment, which would, at
the minimum, entail study of the behavior of ani-
mals with documented histories of emotional
neglect and abuse.

Education of the public is a critical step in the
prevention of emotional maltreatment. Aware that
most of the emotional neglect in children is a result
not of malice but of an inadequate understanding of
the child’s emotional needs, child protection work-
ers have focused on educating the well-meaning
parents to make the home more nurturing and emo-
tionally fulfilling for the child. In animal care, sev-
eral writers (Vermeulen & Odendaal 1993, Patronek
1997, Kowal 1998) have expressed similar ideas
with regard to physical maltreatment. For example,
Patronek (1997) has written that there is ample
anecdotal evidence that the overwhelming majority
of animal maltreatment involves neglect rather than
an intent to harm. Butler et al. (1998) stated that ani-
mal control officers have reported that although
some harmful actions are done intentionally, most
maltreatment stems from high levels of frustration,
a lack of resources, and insufficient knowledge
about the animals’ needs and about responsible
ways to care for animals.

For public education to be effective, it is first
essential that veterinarians, animal control officers,
and humane workers be well educated about emo-
tional maltreatment. Counseling on proper animal
care is only possible if the animal care professional
is knowledgeable in all aspects of care, including
emotional needs and sufferings. The training of
humane workers and animal shelter personnel
would then be used in the screening process for
prospective animal adopters. During the screening,
questions regarding a potential adopter’s ability to
meet the animal’s emotional needs should carry
equal weight as the standard questions about meet-
ing the animal’s physical needs of nutrition, water,
shelter, and health care.

An effective prevention program must include
enactment and strong enforcement of humane laws
that recognize and clearly define emotional mal-
treatment. Current state cruelty statutes need to be
amended to include emotional injury, pain, suffer-
ing, and trauma. In addition, progress in child pro-
tective services demonstrates the benefits of
mandated reporting of all forms of maltreatment.
Ascione and Barnard (1998) have pointed out that
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the advent of definitions and mandated reporting
statutes for child neglect and abuse resulted in sub-
stantial strengthening of the response to cases of
child maltreatment. They proposed that taking the
same steps in the recognition and reporting of ani-
mal maltreatment would similarly strengthen the
response to animal maltreatment. Cappucci and
Gbadamosi (1998) suggested the possibility that
someday, mandated training of veterinary medical
students and graduate veterinarians on identification
and reporting of animal abuse and cruelty may be
required as a prerequisite for licensure, just as the
state of New York mandates training on recognizing
and reporting child abuse for licensure of physi-
cians, psychologists, psychiatrists, nurses, teachers,
and other professionals (Cappucci & Gbadamosi
1998).

FINAL COMMENTS

From an ethical and scientific standpoint, the ratio-
nale and principles for managing pain are essen-
tially the same for physical and emotional pain.
Unpleasant emotions harm the animal by way of the
distress and suffering they cause and by the adverse
health effects with which they are associated. It is
reasonable to believe that the animal experiencing
unpleasant feelings does not care about the source
of the discomfort—whether it has an emotional or
physical origin—that the animal only desires to be
rid of the unpleasantness. This applies to all aspects
of the animal’s life, but particularly to the distress
and suffering caused by neglect and abuse.

It is probable that many of the behavioral prob-
lems presented to veterinarians, behaviorists, and
trainers are caused, at least in part, by emotional
maltreatment. It is also possible that many somatic
health disorders seen in veterinary medical practice
are associated with emotional maltreatment
(McMillan 1999, Buffington 2002). If this proves to
be the case, then emotional maltreatment will
assume a heretofore unrecognized prominence in
veterinary care.

Animal abuse and undesirable behavior may have
an especially detrimental relationship. It has been
said that undesirable pet behavior is the most likely
cause of animal abuse (Tripp 2001). Conversely,
emotional neglect and abuse can cause abnormal
and undesired behaviors such as fear aggression,
anxiety-induced inappropriate urination, excessive
vocalizing, and self-injurious behaviors (Dodman
1997, Overall 1997). This sets up a highly destruc-
tive vicious cycie in which undesired behaviors may

lead to rejection, resentment, and loss of affection
by the pet owner (i.e., emotional neglect), which
then exacerbates the undesired behavior, which then
causes more resentment and rejection, and on and
on. More tragic is when abnormal behavior cycles
with abuse. In these cases, the undesired behavior
elicits yelling, social deprivation through banish-
ment to outdoors, or the threat of abuse as punish-
ment for the behavior, which then may perpetuate or
worsen the behavior. One example is the cat with
anxiety-induced inappropriate urination in a multi-
cat household to which the owners respond with
yelling and threatening, which creates a heightened
climate of fear, causing the cat to urinate even more
around the house, which leads to more yelling, and
so on. In such cases, the animal may uitimately be
relinquished to the local animal shelter or face
euthanasia. Only an understanding of the emotional
needs of animals and the motivations for the unde-
sired behaviors can avert these heartbreaking situa-
tions.

Certainly one of the largest impediments to mov-
ing forward in our efforts to tend to emotional mal-
treatment is the difficulties inherent in recognizing
emotional maitreatment when it occurs and discern-
ing the signs of emotional harm; however, the same
problem plagued the early efforts in the field of
childhood emotional maltreatment. Ludwig (1992)
commented that the difficulties in defining maltreat-
ment are not a reason to shrink from the duty to pro-
tect children. He further noted that definitions may
vary between individuals and change over time,
commenting that, “Child abuse as a concept has
evolved over time and will continue to evolve. What
was considered to be normal child care practice 50
years ago may now seem abusive. The way our chil-
dren are treated today may be viewed as abusive by
future generations” (Ludwig 1992). The same can
be said about animal maltreatment. Disciplinary
practices viewed as acceptable in the past, such as
beating horses and shoving dogs’ faces in feces,
have changed over time and are now widely consid-
ered to be unacceptable.

With his colleagues, Cornell University’s James
Garbarino (1986), perhaps the most widely recog-
nized researcher on childhood emotional maltreat-
ment, aptly stated, “rather than casting
psychological maltreatment as an ancillary issue,
subordinate to other forms of abuse and neglect, we
should place it as the centerpiece of efforts to under-
stand family functioning and to protect children.”
Protecting animals would involve nothing less.
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The Concept of Quality
of Life in Animals
Franklin D. McMillan

THE CHALLENGES OF QUALITY
OF LIFE

Everyone knows what quality of life is. If one asks a
pet owner to evaluate their animal’s quality of life, he
or she will invariably undertake the task with no
question as to what they are supposed to be evaluat-
ing. They just know. Ask any veterinarian to evaluate
a patient’s quality of life, and he or she feels no need
to ponder what he or she is looking for. They, 100, just
know. When we see a photo of Elizabeth Taylor pet-
ting the immaculately groomed silver Persian cat on
her lap while the cat is eating caviar out of a crystal
goblet, our thinking is automatic—this kitty has the
consummate quality of life. When we read of the sad
death of the majestic 550-pound silverback gorilla
that had been captured and taken from the wild at two
years of age and spent the remaining 38 years of his
life alone in a small, barren cement-and-bar enclo-
sure in a decrepit zoo in Afghanistan, we do not ques-
tion that the gorilla had a very poor quality of life.
When a drug company claims that its new drug
improves the quality of life of dogs with heart failure,
we know exactly what it means. And if you were vis-
iting a friend’s house and her dog said to you,
“You’ve got to help me—1I"ve got a terrible quality of
life,” you’d know exactly what he meant.

Or would you? He looks very healthy, so it could-
n’t have the same meaning as the quality of life that
the drug company is referring to regarding their new
product. He's got a great house and yard, so it
couldn’t have the same meaning as the gorilla’s
quality of life. Would his terrible quality of life
mean that his life is the opposite of that of Liz
Taylor’s cat? And what would that mean? And if he
couldn’t talk, how would you even know that his
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quality of life was so poor? Is it possible, you ask
yourself, that you, along with every other visitor
your friend has had over, have been walking into
and out of her house without ever knowing that her
dog was living in misery?

There is a strong intuitive sense as to what qual-
ity of life (QOL) means as well as the feeling that it
carries immense importance in the care of animals.
Yet our sense of familiarity with the term belies its
true elusive nature. Quality of life, like happiness,
currently defies precise description (see McMillan,
this volume, Chapter 16). This is not a problem con-
fined to animals; QOL in humans, even when peo-
ple can provide detailed self-evaluations, remains
confounding and controversial. This is because
QOL is a personal, private, subjective experience
that has no “normal,” “average,” or any other frame
of reference, lacks any units of measurement, and
means different things to different people. Even so
much as one contributing factor to QOL—such as
anxiety or physical pain—is extremely hard to mea-
sure, making the much more complex mental expe-
rience of QOL seem almost incomprehensibly
difficult to quantify. Quality of life is incredibly
simple yet profoundly complex, constantly chang-
ing and adapting throughout life yet very consistent
and seemingly fixed and nearly immutable, and
lends itself to one word assessments (e.g., “excel-
lent,” or “poor”) yet escapes accurate measurement
with even the most exhaustively comprehensive
questionnaires and interviews. It is little wonder
why QOL presents such a challenge to understand.
Yet, in spite of these obstacles, the extreme impor-
tance of QOL in the lives of all sentient animals
makes it imperative that we work to move beyond
“gut-level” and intuitive assessments of QOL.
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Although QOL has become strongly associated
with health care, the term had its origins as a
descriptor for the conditions for a good life in
human society (Musschenga 1997). With the diag-
nostic and therapeutic advances in modern medi-
cine, it became clear that health and disease played
a prominent role in individual and societal QOL.
The term therefore became useful in examining the
quality and delivery of health care, and over the past
three decades of the twentieth century, QOL made a
gradual transition from its collective economic and

societal meaning to represent the individual’s view

of his or her life. Its heavy usage in medical care
often made QOL seem to be a synonym for health
status, but a broad consensus now exists that QOL is
influenced by a multitude of factors including, but
not at all limited to, health status. In its applications
to animal care, this means that QOL involves all
facets of an animal’s life and that efforts to maxi-
mize QOL must attend to all relevant life events and
circumstances.

Interestingly, the successes of modern medicine -

are the main reasons why the medical profession
has embraced and extensively utilized the concept
of QOL. The remarkable medical advances of the
past half century have steadily improved the ability
of medicine to increase the patients’ quantity of life.
Unfortunately, this led to the emergence of a
steadily growing gap between what can be achieved
and what should be achieved from the patient’s per-
spective. With the advancing technology, the
promise of medicine to protect and preserve life
came to acquire the more negative connotation of
prolonging life. With these remarkable new abilities
to keep people alive, it became increasingly clear
that doing everything science had to offer to prevent
death was not always in the individual’s best inter-
est (Treurniet et al. 1997) and that a new measure
for success of health care was needed. Quality of

life came to fill that need. Quality of life was’

adopted to serve as the more appropriate objective
for health care decisions (Pal 1996). Quality of life
has become a useful means of assuring that the per-
spective of the patient—rather than the cold statis-
tics of morbidity and mortality—remains the focus
of modern medicine.

Over the past 30 years, a robust study and analy-
sis has been made of the concept of QOL in the
fields of human medicine and psychology. In con-
trast, QOL received no attention in animals until
2000 (McMillan 2000). Promisingly, in the past
four years, a budding interest in animal QOL has

emerged, as evidenced by an abstract on QOL in
heart patients presented by Freeman et al. (2003) at
the 2003 Forum of the American College of
Veterinary Internal Medicine, a one-day seminar
organized by the British Veterinary Association
(BVA) Animal Welfare Foundation and the BVA
Ethics Committee held in London in June 2003
(Anonymous 2003), a series of one-day seminars on
QOL throughout 2004 sponsored by Boehringer
Ingelheim and Hill’s Canada, and a recent journal
report (Yazbek & Fantoni 2004). This relative
dearth of interest in animal QOL does not mean that
the related concepts of psychological well-being
and welfare have been ignored. On the contrary, the
past two decades have seen a rapidly growing body
of literature on these issues of mental well-being in
animals. Because all of these concepts are not
clearly distinguishable from one another, it may
turn out that animal QOL has actually been receiv-
ing a great deal of attention but under a different
name.

Many difficulties impede the understanding of
QOL. Consider, for example, the situation in chil-
dren with severe mental disabilities. Many health
professionals who work with these children have
approached their work with a presumption that
these children have a diminished QOL and that an
important focus of the care of these children should
be on increasing their QOL (Hatton 1998). Other
investigators, however, have challenged this basic
premise, questioning the presumption of a dimin-
ished QOL. How would we know? Does raising
their QOL mean trying to give them what “normal”
people have? How do we know they would want
this? And how do we know that giving them this
would increase their QOL?

We must ask similar questions about animals. For
obvious reasons, much of what an animal thinks,
feels, and desires is unknowable to us. We have to
be very careful not to bring a possibly misguided
presumption to the table when we explore QOL in
animals. We must not, in other words, presume that
animals want to be human beings or that making
them more human or giving them more of what
humans want is sure to elevate their QOL.

To set the stage for our look at QOL in animals, |
must make two points at the outset:

* QOL is, as the name implies, about life. It is not
restricted to what kind of housing the animal
has, the type of food he gets, the luxuriousness
of her bed, the number of walks he gets per day,
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what size of yard she has to play in, whether he
goes to doggie day care or stays home alone all
day, or whether she has animal companions to
play with. And most important, it is not
restricted to—or equivalent to—his health status.
QOL is a compilation of all of these factors and
more, and of the animal’s reaction to and feel-
ings about them.

* The goal of improving an animal’s QOL involves
attention to all aspects of life that can lessen
QOL. For many animals—specifically those that
are in good physical health—such efforts may
not involve health issues at all.

WHAT IS QUALITY OF LIFE?

Quality of life in humans refers to how an individ-
ual feels about how his or her life is faring. In a sim-
plified, though accurate, view, QOL may be
regarded as one’s general enjoyment of life overall.
The potential benefits of QOL assessments are well
accepted, yet no consensus has been achieved as to
its definition or influential factors (Glaser & Walker
1995). Like “happiness,” it is a concept that feels
understood but is exceptionally difficult to describe
in precise terms (Slevin 1992). In the human field,
numerous models of QOL have been proposed,
most approaching QOL in terms of its component
parts rather than as a single, unified concept (Hunt
1997). Quality of life is closely related, and may be
equivalent, to a number of other concepts of subjec-
tive life experience such as well-being (often speci-
fied as subjective, emotional, psychological, or
mental well-being), welfare, happiness, life satis-
faction, and contentment (Novak & Suomi 1988;
DeGrazia 1996; Clark et al. 1997a; Hetts et al,, this
volume; McMillan, this volume, Chapter 16). In
everyday discourse, emotional fulfillment and peace
of mind refer to similar phenomena as QOL.

It is well accepted that QOL, as currently under-
stood, refers to a state of mind: It is a conscious sub-
jective mental experience. Hence, QOL requires a
state of consciousness. Beings that are not con-
scious, such as (presumably) animals with no cen-
tral nervous systems, may have a quality fo their
lives (such as being healthy or diseased, living
where food is plentiful or scarce, or being com-
forted or “picked on” by conspecifics) but would
lack the capacity for the experience we are calling
QOL. In addition, individuals that are in a comatose
state, in some forms of deep sleep, or under general
anesthesia, would not have the experience of QOL

while unconscious (although what occurs to and
around them during the unconscious state certainly
could impact their QOL if and when they regain
consciousness).

In humans, QOL is considered strictly a view from
within; it is not an external evaluation of how others
judge a person’s life but how that person feels about
the circumstances and events making up his or her
own life and what they mean to that person, and that
person alone. This quality of QOL has led to the gen-
eral consensus that QOL should be assessed from the
perspective of the individual, with that individual
utilizing his or her own values (Osoba 1994).

Another feature of QOL is that it is very individ-
ualized, based on each person’s or animal’s unique
genetic make-up, personality, and learned experi-
ences. In people, one’s QOL is largely determined
by the individual’s past experiences and by the val-
ues and meaning that the person attaches to those
experiences (Stewart et al. 1999). Individual prefer-
ences, desires, and needs lead each individual—ani-
mal or human—to assign different values to the vast
array of events and conditions in his or her life. For
example, one person may value family relationships
over his career, whereas another person may value
the same things oppositely. A good illustration in
animals is the value of human companionship in
dogs. If deprived of human interaction and compan-
ionship, one dog may be unaffected, whereas
another dog may be emotionaily debilitated. Pain
tolerance, fear of strangers, enjoyment of certain
toys or games, interest in exercise, desire to be out-
side, preferences in foods and treats, propensity to
anxiety in strange places, and social affiliations with
other animals are just a few of the qualities and
traits of animals that, by differing among individu-
als, cause each animal to assign different values to
various facets of life. Accordingly, the components
of QOL will carry different weights for each animal.
The experience of QOL is dependent on what mat-
ters to the individual animal, and what matters
varies greatly among individuals.

All interpretations view QOL as a continuum,
ranging from very high (good) to very low (bad).
Because such determinations are subjective and
vary not only between individuals but also in the
same individual over time and under different cir-
cumstances, there are no clear-cut demarcations or
recognizable cutoff points on the continuum, for
example, above which QOL is “satisfactory,”
“acceptable,” “reasonable,” or “good,” or below
which QOL is “unacceptable.”
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An important point that must be kept in mind
whenever we apply any of the concepts developed
for human QOL to animals is that human QOL and
animal QOL may differ, possibly substantially.
Although it appears that the foundational structure
of QOL—a general sense of how one’s overall life
is faring—is very similar between humans and ani-
mals, animal QOL is not likely as complex and may
not involve as many contributing factors as human
QOL. For example, a dog doesn’t appear to set and
pursue life goals that can be achieved or denied, fret
about how his loved ones will support themselves if
he were to die, worry about the fate of humankind
and the world in the face of global terrorism, or find
fulfillment in religion. Utilizing these ideas and the
following discussion, I will offer a proposal for the
definition of QOL later in the chapter.

THE PRIMACY OF AFFECT

If we accept that QOL involves all aspects of the
individual’s life, we still face the questions of which
aspects, and how do these aspects of life manifest
their influences on QOL? Most importantly, what
raises QOL, and what lowers it? What specific fac-
tors affect QOL, and what factors do not?
Consider the latter question. How does one
decide whether something affects an animal’s
QOL? Imagine that you are given a list of factors in
your pet dog’s life and you are asked to place each
factor in one of two columns: Has an effect on QOL
and Does not have an effect on QOL. You are given
such factors as: painted toenails, very tasty food and
treats, a loving and caring human family, a scar on
his face, diamond studs in her collar, lots of play and
trips to the dog park, partial loss of vision in one
eye, being left at home alone for 14 hours every day
and all weekends, having her white doghouse
painted light blue, having been born with the out-
side toe missing on his left front foot, having pros-
thetic testicles implanted after being neutered, being
physically abused, living in a city that doesn’t have
a Starbucks, being shuffled from one foster home to
another every few months, having severe
osteoarthritis, having a small lipoma on her
abdomen, having epilepsy, living her entire life in a
tiny dirty cage having litter after litter in a puppy
mill, being a quadriplegic, and being the descendant
of a line of best-in-show grand champions. As you
place each factor into one column or the other, you
are obviously using some criterion to decide into
which column to place each one. Some distinguish-
ing factor clearly separates the items in the “Has an

effect” column from those in the “Does not have an
effect” column, What is that factor?

For all the complexity of QOL and the myriad
factors that contribute to it, the answer is surpris-
ingly simple: It matters to the animal. The items you
placed on the “Has an effect on QOL” list all have
that factor in common. The “Has an effect” list
could be retitled “Matters to the animal.” Likewise,
the “Does not have an effect on QOL” could be reti-
tled “Does not matter to the animal.” If we accept
the reasoning that QOL can only be affected by
things that matter to the individual, we then must
ask: What matters, and how can we tell?

Animals—human and, presumably, nonhuman—
seem to feel some affect (feelings) during virtually
all of their waking lives. All affect appears to have a
hedonic valence; that is, a pleasant or unpleasant
experiential quality is associated with each feeling.
Hence it appears that affect contributes pleasantness
or unpleasantness continually to personal experi-
ence (Diener & Larsen 1993). It follows, then, that
a definition of quality of life will include emotional
pleasantness, specifically, the intensities of the
affect and the relative times experiencing pleasant
and unpleasant affect in one’s life over time.

Feelings have physical or emotional origins.
Pleasant affect includes the positive emotions of
social interaction and companionship, joy (such as
experienced during play), mental stimulation, and
the physical origin pleasures such as tasty foods,
physical touch, and sexual activity. Unpleasant
affect of physical origin includes hypercapnea,
thirst, hunger, nausea, full urinary bladder, bloated-
ness, extremely bright lights, pruritus, temperature
extremes, pain, and many others. Emotional origins
of unpleasant affect include fear, anxiety, isolation
distress, separation anxiety, grief, frustration, bore-
dom, helplessness, and anger.

Feelings appear to have evolved to serve as a
mechanism that equips the brain to encode value to
the vast array of external and internal stimuli con-
stantly inundating the nervous system. Stimuli that
have value, or are relevant, for survival and repro-
duction elicit feelings. In general, stimuli that are
beneficial to well-being elicit pleasurable affect,
while those that are threatening or detrimental to
well-being elicit unpleasant affect (Panksepp 1998).
In general, the intensity of the affect appears to be
proportional to the degree of importance and
urgency of the stimulus. In this view, feelings
evolved to represent those things that matter to the
animal. The way these things matter is related to
their effects on success in natural selection: repro-
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ductive fitness (i.e., survival and reproduction).
Feelings, then, signal to the animal that certain stim-
uli or events—external, such as an approaching
predator, or internal, such as a full bladder—are
important to pay attention to in order to increase
one’s chances for successful survival and reproduc-
tion. The intensity of the feeling appears to repre-
sent how much those things matter to the animal. In
this sense, feelings are the rough units, or currency,
of what matters to the animal. Because QOL would
presumably involve only those things that matter to
the animal, and feelings are elicited by and repre-
sent those things that matter, we can reasonably
conclude that feelings are the central, and possibly
only, constituent of QOL in animals. In support of
this contention, studies in people have shown that
the quality of emotional pleasantness is one of the
strongest predictors of life satisfaction (Diener &
Larsen 1993). Similarly, QOL in animals appears to
be represented by the pleasant and unpleasant feel-
ings in the individual’s life over time.

Affect appears to play such a central role in QOL
in animals that it is not unreasonable for us to sug-
gest that it is through feelings that anything influ-
ences QOL. Any factor that does not elicit a
feeling—which is to say, anything that does not
matter to the animal—does not appear to have any
influence on an animal’s QOL. Examples of factors
that elicit feelings include painful glaucoma or
osteoarthritis, vestibular disease or azotemia caus-
ing nausea, deprivation of social companionship
causing loneliness, and tasty foods causing pleasant
feelings. All of these factors elicit some type of feel-
ing that would influence QOL. Conversely, painted
toenails, prosthetic testicles, and fancy collars do
not (presumably) elicit feelings, and hence appear to
have no effect on the animal’s QOL—likewise for
certain medical disorders such as a small patch of
hair loss, a benign heart murmur, or partial vision
loss in one eye. If, however, a condition progresses
or otherwise changes, it will affect QOL at the point
where it elicits a feeling. Current research and
observations suggest this axiom: Unaffected feel-
ings means unaffected quality of life.

If we look again at the scenario of placing various
life events and factors into the two columns of those
factors that have an effect on QOL and those factors
that do not, we now clearly sece what the distin-
guishing feature was in deciding which column to
put the item in. Those factors that elicit affect—a
feeling of any kind—have an effect on QOL. Those
that elicit no feelings do not have an effect on QOL.
As mentioned above, if QOL is influenced by those

things that matter—and “mattering” is identified
and measured by feelings—then feelings would
appear to be the distinguishing feature for factors
influential to QOL.

Needs constitute a fundamental component of the
evaluation of the subjective quality of a person’s
life. In some human models of QOL, needs play
such a prominent role that they are proposed to be
the primary determinant of QOL. In general, these
“needs models” posit that QOL is at its best when
all, or most, of a person’s needs are met and
becomes worse as fewer needs are met (Hunt 1997).
In animals, needs have been proposed to be an
important aspect of well-being (Dresser 1988).
Odendaal (1994) has defined needs in terms of their
effects on QOL. In his view, basic needs are those
things necessary for an animal to have an acceptable
QOL.

Fulfillment of needs appears to be an important
function of affect. Feelings signal many and proba-
bly most needs to the animal and motivate the ani-
mal to fulfill those needs. For example, thirst alerts
the animal to the need for water, and the unpleas-
antness motivates the animal to seek and consume
water. Separation distress in infant mammals when
separated from their mother appears to be the signal
for unmet needs—security, warmth, and nutrition—
and motivates the infant to vocalize loudly to
reestablish contact with its mother. Many more
examples can be identified, such as hunger, loneli-
ness and isolation distress, feelings of ambient tem-
perature, salt cravings, and boredom from unmet
needs of stimulation. Because of the strong associa-
tion between affect and needs, needs clearly play an
important role in QOL.

DIFFERENTIAL CONTRIBUTIONS
OF FEELINGS

Of all the situations, conditions, and stimuli an ani-
mal faces moment by moment throughout its life,
many matter to the animal and many do not. The
ones that matter do so in different degrees (and
these degrees can vary under different circum-
stances; for example, water matters much more in
hot weather than in temperate weather).

Because they are protective against threats and
critical to survival, unpleasant feelings command
more attention, priority, and urgency than the pleas-
ant feelings of life. They do this by inflicting feel-
ings that hurt, which ensures that the animal pays
attention to and acts to rectify the threat. In addition,
the consequences of a malfunction or failure differ
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dramatically between unpleasant and pleasant feel-
ings. If an unpleasant feeling fails or is ignored, it
could result in death, whereas the same happening
for a pleasant feeling would do little more than
cause the animal to miss out on an opportunity, such
as a meal.

Consequently, unpleasant feelings appear to have
been constructed to contribute disproportionately
more to one’s subjective life experiences than do
pleasant feelings. Recent sensory and neurophysio-
logic studies support this notion. Zuker (2004) notes
that the human tonque has 30 different types of
receptors for bitter flavors but only two for sweet
flavors. Oya et al. (2002) found that when record-
ings are made directly from single neurons in the
human amygdala, a larger proportion of neurons are
tuned to unpleasant stimuli than to pleasant.
Kawasaki et al. (2001), in studies of human neuro-
logical patients being assessed for the surgical treat-
ment of seizures, evaluated the responses of neurons
of the ventromedial prefrontal region to pleasant
and unpleasant stimuli (photographs). They found
that neurons responded faster, more intensely, and
more frequently to unpleasant stimuli than to pleas-
ant stimuli.

In addition to the greater experiential weight of
unpleasant affect, as a threat increases (e.g., as the
urinary bladder continues to fill, oxygen intake
diminishes, or the predator continues to approach),
the unpleasant feeling correspondingly increases in
intensity, steadily narrowing the animal’s focus of
attention on the threat and lessening the mental
focus on all other (less urgent) matters. If the threat
remains uncorrected, the mental focus ultimately
becomes solely on the discomfort, with little to no
attention directed toward anything else. Every per-
son has experienced this him- or herself; a common
situation is that of the filling bladder. While the dis-
comfort intensifies, the mind is increasingly unable
to focus on virtually anything other than obtaining
relief. An ideal illustration of this mental process is
the motto of the American Lung Association, which
reads: When you can’t breathe nothing else matters.
These seven words ideally encapsulate the evolu-
tionary history of feelings. When facing a severe
and urgent threat, feelings are extremely effective in
focusing the animal’s attention on correcting the
dangerous situation and removing the threat while
also taking focus off other matters. Accordingly,
when experiencing hypercapnea, pain, fear, or any
number of other unpleasant feelings at high inten-
sity, one finds it virtually impossible to enjoy any
pleasurable activities. The overall effect of unpleas-

ant affect on QOL is therefore twofold: the unpleas-
ant experience itself, and the inability to focus on or
experience pleasures. As a consequence, the contri-
bution of unpleasant feelings to QOL has the poten-
tial to be extremely aversive.

The greater weight of unpleasant affect as com-
pared to pleasant affect is not the only variance in
value of affect. If we limit ourselves to looking at
only the unpleasant feelings and calculating their
impact on QOL, it is readily evident that the distress
potential is not the same for all unpleasant feelings.
The survival value of unpleasant feelings differs,
and their contributions to QOL correspondingly dif-
fer. This development would seem to be an obvious
evolutionary necessity, in order that in situations
where more than one unpleasant affect was motivat-
ing the animal to perform a specific behavior, the
priorities would be clear. For example, consider an
impala on the African savannah. While approaching
a water hole to alleviate its thirst, the impala feels
the sun too uncomfortably hot to stand in for too
long. The impala must weigh the urgency and
importance of drinking with that of seeking shade.
The presence and intensity (i.e., magnitude of
unpleasantness) of the feelings “tell” the impala
which to tend to first. If the thirst is severe, seeking
the water becomes the animal’s priority at that
moment. But now picture this thirsty, hot impala
approaching the water hole, and a lion leaps out of
the bush and charges. Now the impala has three
competing feelings—fear, thirst, and excessive heat.
If the feelings didn’t prioritize the importance of the
various stimuli (and fast!), this impala would see
(or, more precisely, feel) all three necessary actions
as equally important, and thus would have no reason
to act on its fear before its thirst.

As evolutionary logic would predict, situations
and stimuli that are most urgently threatening to life
have apparently come to be associated with the most
intensely unpleasant feelings and include the
extreme threat to life of deficient oxygen intake
(detected indirectly via increased carbon dioxide
levels and attributable to such causes as airway
obstruction, pleural effusion, pulmonary edema, and
being trapped underwater), which elicits not only
the unpleasant feeling of hypercapnea but also feel-
ings of terror and panic (Panksepp 1998). Most peo-
ple can recall a time in their lives when they were
swimming underwater and running out of breath.
The feelings that arose were not simply the unpleas-
ant affect of hypercapnea and acid-base imbalance
but also feelings of extreme terror and urgency—all
figuratively screaming at you, “Get to the surface
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fast!” These feelings were hard-wired into our
brains by natural selection—all to protect us and
animals to get ourselves out of danger. Without such
powerful motivation, you might linger around, look-
ing at the colorful underwater coral reef until it’s too
late to survive. With such punishing feelings as an
enforcement tool, you won’t be inclined to ignore
their message. Tissue damage, especially major
trauma such as fractured bones, is another major
threat to well-being and life, and hence elicits the
intense feelings of discomfort that we call pain. A
third prominent threat to life elicits the emotion of
fear. Many things pose grave dangers to one’s life—
such as the approach of a large predator, standing
near a cliff edge, a violent shaking of the ground
under one’s feet, and an approaching fire—and fear
represents the signal of imminent danger, which
alerts, motivates, and prepares the animal to take
self-protective actions.

THE AFFECT-BALANCE MODEL
OF QUALITY OF LIFE

Quality of life appears to comprise the pleasant and
unpleasant feeling states and, more specifically, the
balance between these feelings (Bradburn 1969,

Spruijt et al. 2001). In this way, QOL may be
viewed as a set of scales with pleasant feelings on
one side and unpleasant on the other (Figure 13.1).
The direction of tipping of the scales represents the
QOL. Quality of life increases when the balance
tips toward the pleasant feelings and declines when
the balance tips toward unpleasant feelings. This
model provides a clear view as to which factors
contribute to QOL. Anything that tips the QOL
scales in either direction is an influence on QOL,;
anything that does not tip the scales is not relevant
to QOL. For example, the reason dying your carpet
a darker color would not affect your dog’s QOL
whereas replacing your current carpet with one that
your dog is allergic to would is because the former
would not tip the QOL scales (no feelings elicited),
and the latter would (unpleasant feelings of the
allergy). Likewise for a cat that has a wall painting
of a mountain range added to its household (no tip-
ping of the scales) or the addition of an aggressive,
bullying male cat (tipping of the scales). On the
QOL scales, the intensity of the feelings dictates the
degree to which the scales are tipped, and hence
defines the magnitude of influence that factor has
on QOL.

PLEASANT AFFECT

® Joy
® Play
@ Social companionship
® Mental stimulation

® Physical contact
@ Gustatory

@ Nurturing young
(mammals)

@ Scxual activity
@ Control

Affect-Balance Model of
Quality of Life

UNPLEASANT AFFECT

® Fear

® Anxicty

@ Boredom

® Isolation,
loneliness

® Scparahion
anxicty

® Grief

® Depression
e Hopelessness
® Helplessness
® Frustrabion
® Anger

@ Pain

s Hypoxia

s Cough

® Thirst

@ Hunger

» Full bladder
® Constipation
® Nausca

® Pruritus

@ Others

Figure 13.1. Affect-balance model of quality of life with examples of contributing affect.
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This affect-balance model of QOL explains the
reason for the intuitive sense that an animal’s QOL
is compromised when a painful condition exists (the
unpleasant feeling of pain tips the scales nega-
tively), when a pet is abused (the unpleasant feel-
ings of fear, pain, loneliness, hunger, etc., strongly
tip the scales), and when a pet is paralyzed (the
inability to experience normally enjoyable activities
lessens the pleasant feelings in life, thereby tipping
the scales toward the unpleasant feelings).

If we once again look back at the initial exercise
of placing life factors into the two columns of hav-
ing or not having an effect on QOL, using the bal-
ance model described here, we can see that all
factors placed in the “has an effect” column are
those that tip the QOL scales (in either direction)
and that those in the other column do not tip.

MAJOR CONTRIBUTING
FACTORS TO QUALITY OF LIFE

A number of factors contribute to an animal’s QOL,
which I believe all exert their influence through
their associated affect. Due to variation in personal
preferences, needs, and desires, factors influential to
QOL vary in their importance between individuals.
Discussions of these factors have been presented in
greater depth elsewhere (McMillan 2000, 2003).

SocCIAL RELATIONSHIPS

In social animals, a set of pleasant and unpleasant
emotions appears to have evolved for the purpose of
promoting and enforcing social relationships
(Panksepp 1998). Evidence suggests that positive
social affiliations and companionship elicit pleasant
emotions, whereas separation and isolation elicit
unpleasant emotions (e.g., isolation distress, loneli-
ness). Together, these feelings form and maintain
social bonds and affiliations (Panksepp 1998).
Wolfle (2000) has suggested that for some social
species such as dogs, non-human primates, and
some rodents, social companionship is often consid-
ered the most important element in achieving well-
being.

MENTAL STIMULATION

When monotonous, unchanging, and unchallenging
environments provide insufficient mental stimula-
tion, animals show signs of boredom. Studies in the
behavior and physiology of animals suggest that
boredom acts similarly through unpleasant feelings
in human and many nonhuman species, often mani-
festing as abnormal behavior patterns (e.g., stereo-
typies and depression) (Wemelsfelder 1990, this

volume). Conversely, mental stimulation is very
rewarding to animals, appearing to elicit highly
pleasurable feelings (Panksepp 1982). Stimulation
can be in the form of play, exploration, and many
other forms of mental engagement and challenges.

HEALTH

Health factors are associated with a wide array of
pleasant and unpleasant feelings and have been long
regarded as a strong influence on QOL. The dis-
comfort of disease states (e.g., nausea, pain, hyper-
capnea, equilibrium disturbances, pruritus,
constipation, and the like) can contribute strong
negative affect to one’s overall subjective experi-
ence. Relief of these discomforts is a primary reason
people seek health care (Gropper 1992). In addition,
infirmity and physical disabilities (e.g., heart dis-
ease, blindness, osteoarthritis, and paralysis) limit
one’s opportunities for experiencing pleasurable
events and activities (such as, for animals, playing
catch and chasing balls, going on walks, and frol-
icking in pastures and parks). Some medical condi-
tions may cause no feelings of discomfort to the
animal but lead to unpleasant feelings indirectly—
for example, malodorous skin or urinary inconti-
nence, which may result in social rejection or
banishment to outdoors by the pet owner. In such
cases, the health disorder may have no direct influ-
ence on QOL but affects it indirectly by the resul-
tant isolation and loneliness.

Some recent research in human and nonhuman
primates suggests that health may not be as impor-
tant to QOL as traditionally believed. It has been
found in humans, for example, that QOL is only
weakly linked to health factors and that health is not
a necessary condition for happiness (Musschenga
1997). In interviews conducted with human asthma
patients, Drummond (1997) found that when these
individuals took pleasure in life, experienced the
giving and receiving of love, and had a positive
approach to everyday events, life had a high quatity,
regardless of the medical condition or the severity
of the illness. Sackett (1991) has commented that
work by Diener (1984) suggests that health indices
should not be used as the sole, or perhaps even a
major, indicator of psychological well-being in pri-
mates.

“STRESS”

“Stress” is commonly used as a catch-all term when
what is really involved is a specific unpleasant emo-
tional experience such as fear, anxiety, pain, loneli-
ness, frustration, boredom, or anger (Burchfield
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1979; McMillan, this volume, Chapter 7). In the
affect-balance model of QOL, the classic physio-
logic stress response consisting of sympathetic and
hypothalamic-pituitary-adrenal axis activation
would be expected to contribute to QOL only
through its influence on affect (Noble 2002;
McMillan, this volume, Chapter 7). Any stress reac-
tion that operates below consciousness and does not
directly or indirectly influence the animal’s affect is
therefore not relevant to QOL.

The relationship between stressful events and
QOL is not a simple inverse relationship. Much evi-
dence supports the contention that some degree of
stress is necessary and beneficial to animal well-
being and that too little stress can be unpleasant to
the animal and detrimental to well-being (Novak &
Suomi 1988, Wemelsfelder 1990). The most impor-
tant aspect of stress as it pertains to QOL appears to
be the animal’s ability to respond to the demands of
its environment—that is, to cope effectively with
stressors. The ability to cope, rather than the amount
of stress encountered, appears to be the factor most
correlated with the impact of stress on emotional
well-being (Novak & Suomi 1988) and physical
health (Seligman 1975).

CONTROL

A large body of research in animals and humans
has demonstrated that a sense of control over one’s
life and circumstances, especially the unpleasant
feelings and events, is one of the most reliable pre-
dictors of positive feelings of well-being and
health (Seligman 1975, Myers 1992). As it is used
in animals, control is the perceived ability to influ-
ence one’s environment or one’s relationship with
the environment—that is, to affect outcomes.
Control permits the animal to influence the psy-
chological impact of stimuli by giving the animal
the ability to increase the intensity of pleasant feel-
ing states and decrease the intensity of unpleasant
states. For animals, a sense of control over adverse
conditions, specifically the ability to minimize the
intensity and distress potential of unpleasant feel-
ings, appears to be one of the most critical compo-
nents of mental well-being (Weiss 1972, Seligman
1975). In people, and presumably in animals, the
perception of control, even if the perceived control
is not utilized, provides positive expectations
about one’s circumstances and creates a sense of
hope that unpleasant life events will not endure.
Animals deprived of any control over their own
circumstances, especially under persistent or
repetitive aversive conditions, may develop severe

emotional distress in the form of helplessness and
hopelessness (Seligman 1975). Helplessness in
animals is a debilitating emotional state that has
been equated to and is used as a model for clinical
depression in humans (Seligman 1975).

Many situations of animal care are structured
such that nothing in the animal’s environment is
within the animal’s power to change. As Lay (2000)
has observed in farm animals, the one major factor
that would allow livestock to cope better with stress-
ful stimuli and situations is forbidden: control.

THE IMPORTANCE OF
ADAPTATION

A major force affecting the experiential properties
of QOL and all related concepts of subjective well-
being—happiness, psychological well-being, life
satisfaction, and the like—is the psychological
mechanism of adaptation (for a more in-depth dis-
cussion, see McMillan, this volume, Chapter 16). It
has been well-recognized that given enough time,
people adapt to adverse events and, throughout life,
continuously revise the personal value and meaning
they assign to those events and their outcomes
(Stewart et al. 1999). Ample evidence exists that as
an individual comes to terms with the conditions of
long-term illness or disability, psychological adjust-
ments occur that preserve one’s life satisfaction, and
individuals can judge their QOL as good even when
severe limitations exist on their physical abilities
(Leplege & Hunt 1997). Argyle (2001) has sug-
gested that adaptation may explain the finding that
although the elderly are in poorer health, more
likely to be socially isolated, and less well-off finan-
cially, they are not, on average, less satisfied with
life than young people, and in fact may be more sat-
isfied.

Although it is widely agreed that the capacity for
adaptation evolved as a useful psychological tool
for coping with adversity (as well as extremely
pleasant events [Suh et al. 1996, Lykken 1999]), the
precise mental mechanism behind adaptation is not
understood. It is currently unclear whether adapta-
tion represents a diminished emotional response to
events, an adjustment in strategies for coping with
the event, changes in one’s own standards as to what
defines a satisfying life, or some combination of
these factors (Diener & Lucas 2000).

In animals, studies (Bauer et al. 1992) and anec-
dotal observations (Dodman 1997; McMillan, this
volume, Chapter 16) suggest that adaptation works
similarly in animals as in humans. It is therefore
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important to consider that conditions such as gradu-
ally acquired blindness and slowly progressive age-
related disorders and disabilities may not be, from
the perspective of that animal, as much of an
adverse influence on QOL as may be assumed by an
outside evaluator who is not afflicted with these
conditions.

Another factor responsible for the dynamic
nature of self-assessed QOL is the changing per-
sonal values that are a part of every individual’s life.
Stewart et al. (1999) point out that values change at
various stages in life and that what was once impor-
tant may at a later point in life seem insignificant,
while things once ignored may acquire greater
weight. They noted that terminally ill patients, dur-
ing different phases of the dying process, may
attach more importance to one aspect such as the
cognitive ability to recognize family and friends
than to other, formerly vital, matters such as walk-
ing or even bodily functions. Cohen and Mount
{1992) studied human patients with terminal ill-
nesses and noted that because of the changing view
of oneself as disease progresses, QOL can remain
stable or even improve as physical suffering and
disability increase.

We can easily conceive of a scenario in an ani-
mal that would suggest a similar process. Consider
a dog whose life has consisted of confinement in a
small enclosure with little or no social compan-
ionship (e.g., a racing dog, a dog used as a blood
donor, or a dog used in medical research). During
this time, social companionship may be the most
important matter, and hence the most influential
factor, affecting the dog’s QOL. Then the dog is
placed in a loving home with abundant human and
canine companionship. Now having all of its
social needs fulfilled, social factors are no longer
the most important concern for the dog, and hence
no longer a major influential factor on its QOL.
Now the greatest value is attached to other things
such as exploring new places and chasing squir-
rels.

In a very real way, changing values and the
process of adaptation, which imparts frequent and
continual changes to one’s self-assessment of QOL
throughout one’s lifetime, make QOL a “moving
target.” The clear lesson is that it is essential that we
judge QOL from the perspective of the individual,
using his or her personal values and meanings of
events—which are subject to adaptational
changes—rather than judging in terms of the mean-
ing others attribute to the experiences of the indi-
vidual (Stewart et al. 1999).

A PROPOSED DEFINITION OF
QUALITY OF LIFE

In humans, QOL is a subjective experience consist-
ing of a cognitive and affective component.
Whereas both components are present in humans
and it is widely accepted that many animals have a
comparable affective component, the contribution
of a cognitive component in animal QOL is unclear.
That is, in nonhuman species a cognitive evaluation
of how one’s life is faring may be minimal and pos-
sibly nonexistent. The affective component appears
to consist of a general mood state reflecting the
goodness or badness of one’s life. In humans. this
affective component is generally conceived to be a
mood state over time and represent, or is otherwise
linked to, the cognitive component of the individ-
ual’s degree of satisfaction with and enjoyment of
his or her life. Human QOL is not considered to be,
or represent, the current transient affective state. It is
reasonable to suggest that nonhuman animals have a
more limited cognitive evaluation of life overall,
and, accordingly, experience QOL on the basis of
the current affective state(s) to a greater degree than
occurs in humans. That is, whereas a person cur-
rently experiencing severe pain may still report his
or her QOL as good (because the person can see his
or her life as incorporating much more than the
pain, know that the pain is only transient, or both),
a dog with the same degree of pain may use that
unpleasant affect as the primary (or sole) basis for
its QOL., Hence, regardless of the animal’s life cir-
cumstances and affects over time, during the pain
experience the dog may assess its QOL as poor.

In this sense, when humans self-assess their QOL
they are able to report a cognitive assessment, that
is, how they think about their lives, in such terms as
“I've got a good family, career, health, etc,” and
“I've achieved most of my life’s goals.” The affec-
tive component, in contrast, is how the person feels
about his or her life, on a good-to-bad continuum, in
such terms as “I feel fulfilled,” and “I feel good
about how things are going.” It is the cognitive com-
ponent that psychotherapists work to change in
order to influence the affective component of QOL.
Due to cognitive limitations, language limitations,
or both, animal QOL may be exclusively the affec-
tive (i.e., feeling, mood) component. The animal
experience of QOL may be purely a feeling of how
their life is faring, no more complex than an affec-
tive experience expressable as “life is good.”

Based on the affect-balance model of quality of
life and modified from definitions for human QOL
(Jenney & Campbell 1997) and my earlier definition
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of animal QOL (McMillan 2000), the following def-
inition for QOL in animals is proposed: Quality of
life is the affective and cognitive (10 the degree that
the animal can form such a cognitive construct)
assessment that an animal makes of its life overall,
of how its life is faring, experienced on a continuum
of good to bad. This assessment is derived from the
balance between the various pleasant and unpleas-
ant affects experienced by the animal at and
recently preceding the QOL assessment. In general,
the further the affect balance tips toward the pleas-
ant side, the higher the QOL. The contributory
weights of the specific affects vary between individ-
uals and are determined by the psychological
impact of the affects to that individual,

MEASURING QUALITY OF LIFE

Measurement of QOL continues to be a source of
great controversy, debate, and difficulty in the
human field, and to date, no consensus exists as to
the best method for assessment. Because of its
highly subjective nature, QOL continues to defy
efforts at quantification (Leplege & Hunt 1997).
Much greater agreement exists about wiy we should
measure QOL than how to do it (Eiser 1997).

The usual method of collecting QOL information
in people is through patient self-assessment ques-
tionnaires (Stephens et al. 1997). An instrument (or
index) is the collection of items used for obtaining
the desired data (Gill & Feinstein 1994) and may be
comprised of a single question, such as “How do
you rate your quality of life?” or a series of ques-
tions in a lengthy questionnaire format (Gill &
Feinstein 1994). A number of standard instruments
have been developed to measure QOL in human
beings. Most instruments are designed to generate a
single aggregate score (Bender 1996, Hunt 1997);
however, as logical as these scores appear, their
inherent meanings in terms of QOL remain unclear
(Bender 1996, Hunt 1997).

QUANTIFYING SUBJECTIVE PHENOMENA

Measurement of QOL requires quantification of a
subjective phenomenon. Because of the extreme
difficulties this entails, many studies of QOL in
humans are designed to use objective criteria to
reflect the individual’s subjective status. Measuring
objective criteria has an appeal because of the ease
of quantifying such items as compared to subjective
criteria. Furthermore, objective measures permit
standardization and provide an established anchor
point that can be compared across studies. Examples
of objective criteria commonly measured have

included physical functioning and activity level, dis-
ease and physiologic measures, appetite, and social
support. Subjective criteria—considered the truest
reflection of QOL—involve the way an individual
Jfeels about aspects of life (e.g., health, companion-
ship) and life overall.

PrROXY MEASUREMENT

It is now well accepted that the individual should be
the primary source of information regarding his or
her QOL (Sprangers & Aaronson 1992, Bradlyn et
al. 1996). Individuals have unique interests, values,
needs, and desires—all contributing to an individual
mental disposition that uniquely characterizes the
QOL experience.

Measuring QOL from the individual’s own per-
spective is a problem when the individual is inca-
pable of providing first-hand information regarding
his or her subjective experiences. In humans, such
individuals include neonates, infants, the mentally
disabled, and the severely ill. To avoid excluding
such individuals from QOL analyses, researchers
have devised instruments to acquire QOL informa-
tion from closely associated alternative sources such
as parents, spouses, partners, caregivers, siblings,
friends, and health care providers. Such individuals
are termed “proxy” informants. Because of commu- .
nication barriers, subjective information concerning
QOL of nonhuman animals must, with rare excep-
tions (Dawkins 1990, Rushen 1996), come from
sources other than the animals themselves. The
issue of the accuracy of proxy measurements is
therefore crucial to QOL assessment in animals.

The accuracy of proxy ratings has been studied
extensively in adolescent humans by comparing
data from proxy informants with data from pediatric
patients themselves. Poor agreement between chil-
dren and parents on measures of private experiences
such as emotions and subjective states, regardless of
whether the child is healthy or sick, is well docu-
mented. The importance for animal care is that if
parent-child proxy QOL assessment is inaccurate,
then person-animal assessment is likely to be even
more so.

UNITS, STANDARDS, AND STATISTICAL
ANALYSES

A central problem with quantifying QOL is the same
problem identified by Robertson (2002) in reference
to pain: “We can measure many things, including
blood pressure, weight, temperature, the number of
white cells in the blood, and the amount of oxygen or
acid in the blood. All of these have a unit attached to
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them and are completely objective measures. What is
the unit of pain? There is none.” This problem exists
for all subjective experiential matters, particularly the
highly complex concept of QOL.

Another statistical barrier associated with the
measurement of QOL is the absence of any “gold
standard” for comparison—no external criterion of
QOL against which measures can be tested exists
(Hunt 1997, Jenney & Campbell 1997). Unlike
physiological data, QOL has no normal range, and
as Hunt (1997) has noted, the notion of an “average”
QOL is meaningless.

The practical problems in QOL measurement
have led researchers to concede that the demand that
measures have robust statistical properties is very
difficuit to meet and that it is perhaps unrealistic to
demand that a QOL scale should attain the same
level of statistical rigor as can be achieved in the
physical sciences (Eiser 1997). Even so, researchers
have insisted that any measures proposed to assess
QOL must meet standards for reliability and valid-
ity and conform to scientific standards for instru-
ment development (Reaman & Haase 1996, Eiser
1997).

STATISTICAL VERSUS CLINICAL
SIGNIFICANCE

Bradlyn et al. (1996) observed that in assessing
QOL, the relationship between statistical signifi-
cance and clinical significance is unclear. It has yet
to be conclusively demonstrated that a statistically
significant difference in any type of QOL measure-
ment corresponds to a clinically meaningful differ-
ence to the individual (Bender 1996). With the
metric associated with QOL being so poorly under-
stood at this time (e.g., what do five QOL units of
difference between treatments actually reflect?), the
translation of QOL findings into clinical applica-
tions is not currently reliable (Bradlyn et al. 1996).

POTENTIAL FOR Bl1as

All of the aforementioned difficulties making QOL
assessment a very inexact science open the door to
influences such as personal bias. Many, if not most,
animal caregivers and those with animal care inter-
ests—pet owners, zookeepers, livestock producers,
marine aquariums, animal refuges, research scien-
tists, as well as animal welfare and animal rights
organizations—have some degree of personal stake
in the QOL assessment made for the animals in their
care or area of concern. In situations where bias is
influencing QOL assessments and multiple asses-
sors disagree—such as when an animal rights group

claims that sows in farrowing crates have a miser-
able QOL but swine producers claim just the oppo-
site—the absence of an accurate, objective method
for measuring QOL makes it difficult and often
impossible to conclusively determine who is most
correct.

QUALITY OF LIFE MEASUREMENT
IN ANIMALS

Although only a single method of measurement of
QOL in animals has, to my knowledge, appeared in
the literature (Yazbek & Fantoni 2004), much has
been written about measurement of closely related
concepts, particularly welfare and psychological
well-being. Because of the similarities (and possible
equality) of these concepts and QOL, much of what
has been proposed regarding their measurement
appears relevant and applicable to the concept of
QOL. Specific assessment criteria have been cate-
gorized by authors in various ways, and include
behavior (normal, abnormal, and preference stud-
ies), neurochemical and endocrine factors (e.g., cat-
echolamines, glucocorticoids, and other indices),
health status, physical functioning (i.e., degree of
disability), immune function, morphologic changes,
and brain imaging (Novak & Suomi 1988; Dawkins
1990; Rushen 1996; Clark et al. 1997b, 1997¢).

The affect-balance view of psychological well-
being led Bradburn (1969) to develop the Affect-
Balance Scale (ABS) for use in humans. In
Bradburn’s view, happiness is the degree to which a
person’s positive feelings in life outweigh the nega-
tive feelings. The ABS consists of 10 questions, half
devoted to pleasant affect and half to unpleasant
affect. Because Bradburn’s subjects had the ability
to provide self-reports, Bradburn could design his
ABS 1o collect a large amount of information about
affect with very broad questions. One question, for
example, asked whether the person felt “on top of
the world,” and another asked if the person felt like
“things were going your way.” This allowed
Bradburn to get maximal information using a mini-
mal number of questions.

In my view, the affect-balance model of animal
QOL and its measurement is necessarily more com-
plex than Bradburn’s ABS. The specific manner in
which I propose that affect be utilized in the affect-
balance model can be viewed as a set of four steps.
The first step in measuring an animal’s QOL is to
inventory all feelings in the animal’s life—pleasant
and unpleasant, emotional and physical in origin,
health-related and non-health related. The second
step is to attempt to adjust contributory weight of
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each feeling for the level of biological, or survival,
value and urgency. Among the unpleasant feelings,
proportionately more weight should be assigned to
those feelings that are evolutionarily associated with
the most serious and immediate threats to survival
such as hypercapnea, pain, fear, and separation dis-
tress in infant mammals separated from their moth-
ers. Step three is to individualize the weights of
feelings. For example, loneliness-type feelings
would be assigned much more weight in a dog with
separation anxiety than in a dog that is relaxed when
left alone at home. The final step is to construct a
scale weighing the adjusted-importance feelings. At
present, this step lacks any precision and in many
instances may be simply a best guess.

The overriding goal in measurement is to assess
QOL from the perspective of the animal. Interests,
needs, and desires are meaningful only as they are
perceived by and in that animal’s mind. This goal is
not currently attainable due to language barriers and
vast differences among species, sexes, breeds, age
groups, and individuals regarding values and
sources of unpleasant and pleasant affect. When this
goal cannot be achieved, proxy assessment should
serve in its stead, preferably conducted by the per-
son who has the greatest knowledge of the individ-
ual animal’s personality and nature. Fortunately,
innovative behavioral research techniques are pro-
viding a window to the subjective worlds of animals
(e.g., preference testing [Clark et al. 1997b], aver-
sion learning [Rushen 1996], and demand curve
analysis [Dawkins 1990]), offering great promise
that the private feelings of animals will become
increasingly accessible.

MAXIMIZING QUALITY OF LIFE

THE GUIDING PRINCIPLE
FOR MAXIMIZING QUALITY OF LIFE

Despite the difficulties in measuring QOL., quantifi-
cation problems, fortunately, do not seriously ham-
per our ability to maximize QOL, as the basic
approach is effective at all levels of QOL.
Maximizing QOL can be summarized by a single
principle: Tip the QOL scales as far toward the
pleasant side as possible. Based on the affect-bal-
ance model of QOL, this goal is accomplished by
the dual effort of minimizing unpleasant affect and
promoting pleasant affect. This basic principle
applies to all animals, healthy and ill. For animals
with an illness, the main effort is to restore QOL by
alleviating the unpleasant feelings associated with
the disease. For healthy animals, the main emphasis

is promoting pleasures. In all cases, QOL should be
expected to rise as the scales tip increasingly toward
the positive side.

Each of the major contributing factors to QOL
discussed in the earlier section (e.g., social compan-
ionships, mental stimulation, health, etc.) should be
individually addressed. Each factor has its associ-
ated feelings, pleasant and unpleasant, and these
deserve individual attention when we attempt to tip
the balance of the QOL scales. Table 13.1 presents
each major contributing factor and the specific
approaches to QOL enhancemeant for each.

Probably the single most important element of
any QOL enhancement program—for all animals,
healthy and ill—is to provide the animal with a
degree of control (Weiss 1972, Seligman 1975).
Having the power to alter conditions of the environ-
ment, and especially to alleviate unpleasant affect,
is most likely the best protection against distress
(for a discussion of a proposed relationship between
control and distress, see McMillan, this volume,
Chapter 7). Control can be provided by offering the
animal meaningful opportunities to make choices
(e.g., going outside or staying inside, which direc-
tion to go on a walk, which toy to play with) and
giving the animal some say-so in its life by allowing
the animal to make requests (e.g., for play, walks
outside). Control entails ensuring that the animal
has or perceives some ability to lessen the intensity
of unpleasant feelings or to improve an unpleasant
situation such as boredom, loneliness, frustration, or
fear, which is at least partially accomplished by pro-
viding the animal with a secure place to escape or
hide and the means to obtain mental stimulation.

MAXIMIZING QUALITY OF LIFE IN
THE ILL ANIMAL

In the ill or disabled animal, the QOL balance is
expected to be tipped toward the unpleasant side
because of three factors: (1) the increase in unpleas-
ant feelings associated with the disease state, (2) loss
of some opportunities to experience pleasurable
events and activities, and (3) the tendency of unpleas-
ant feelings to focus attention progressively more on
the discomfort and progressively less on pleasant
feelings. Restoration of health is the most effective
means to regain the pre-illness QOL, but when cure
is not attainable, other methods (such as oxygen sup-
plementation; analgesic, anti-nausea, and antiinflam-
matory medications; psychotropic medications such
as antianxiety and antidepressant drugs; laxatives;
chemotherapy drugs; and gentle and soothing human
contact such as stroking, petting, and talking to the
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Table 13.1. Major contributing factors to quality of life and methods for counteracting any adverse
effects caused by each factor.

Contributing Factor
to QOL

How QOL
is Affected

Methods for
Maximization of QOL

Social relationships

Mental stimulation

Health

Stress

Control

 Social interaction and
companionship are
associated with pleasant
feelings

* Separation and isolation
are associated with
unpleasant feelings

* Insufficient stimulation
results in boredom, a
potentially devastating
emotional distress

* When the animal receives
stimulation, pleasant
feelings are elicited

* Discomforts of illness
(e.g., hypercapnea, nausea,
pain, pruritus). Certain
medical conditions may
impair QOL by indirectly
eliciting unpleasant
feelings—for example,
bad skin odor or urinary
incontinence may lead to
social rejection or
banishment to outdoors,
resulting in loneliness

* Physical impairments
and disabilities (e.g.,
paralysis, blindness,
deafness) can limit one’s
opportunities for
experiencing pleasurable
events and activities

* Stress contributes to QOL
through specific emotional
states such as fear, anxiety,
pain, loneliness, boredom,
anger, and frustration.

« Control over stressors lessens

the impact of stressors.
* A perception of no control

leads to feelings of helplessness,

* Provide abundant social interaction and
companionship—human, other animals

 Stimulation can be in the form of
novelty, variety, activities, play, fun,
recreation, challenges, exploration, and
other forms of mental stimulation and
engagement. Specific examples include
treasure hunts with food snacks,
interactive toys, continual supply of novel
objects to investigate and explore, outings
(e.g., dog parks, camping trips), games,
chase and pounce, working for food.

¢ Provide high-quality health care

¢ Alleviate all discomforts associated with
disease-—ideally with elimination of
disease, but if cure is not possible, then
alleviation of all discomforts to the
greatest degree possible

* Restore lost functions of disabilities to
promote pleasures

¢ Mental health disorders: pharmacologic
and nonpharmacologic (e.g., behavioral
modification, counterconditioning,
desensitization) interventions to lessen the
intensity of unpleasant feelings

e Alleviate the specific emotion involved.
e Reduce the stimuli eliciting the
unpleasant emotions.

 Enhance the animal’s opportunities to
adapt to the stressor by providing the
means for coping—e.g., controllability
(see below), social support, predictability.
e Offer meaningful opportunities to make
choices (e.g., going outside or staying
inside, which food to eat today, which toy
to play with, etc.).
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Contributing Factor
to QOL

How QOL
1s Affected

Methods for
Maximization of QOL

which can be a severe emotional

distress and extremely

detrimental to QOL. Lack of
control over stressors makes
the negative impact of stressors

greater.

 Give antmal say-so in its life by
allowing animal to make requests
(signaling to the owner when the pet
would like to go outside or on a walk,
when 1t would like the owner to play, etc.)
* Ensure that the pet has a meaningful
ability to lessen the intensity of unpleasant
feelings or to improve an unpleasant
situation such as boredom, loneliness,
frustration, fear, or pain (e.g., by having a
secure place to escape or hide, seeking out
stimulation or better conditions, or
actively easing any discomforts).

Adapted from McMillan FD. 2003. Maximizing quality of life in ill animals. / Am Anim Hosp Assoc 39:227-235.
The Journal of the American Animal Hospital Association by Frucci, Jill E. Copyright (¢) 2003 by Am Animal
Hosp Assn/AAHA. Reproduced and modified with permission of Am Animal Hosp Assn/AAHA in the format

Textbook via Copyright Clearance Center.

animal, which can attenuate feelings of pain, anxiety,
fear, and loneliness [for a review, see McMillan
1999]) are used to alleviate unpleasant feelings.
Attention should be prioritized according to the dis-
tress potential of the specific unpleasant feelings.

As the totality of this book makes clear, when
considering illness in animals, it is essential that we
include mental health in the spectrum of health dis-
orders. An animal could be in perfect physical
health and yet have an exiremely poor QOL.
Emotional illnesses such as phobias and separation
anxiety elicit unpleasant feelings that appear to be
every bit as, and in some cases more, distréssing
than physical illness. The intense fear experienced
in phobic disorders, especially when the condition is
unrelenting, may elicit profound suffering.
Alleviating discomforts of mental illnesses is of
equal importance as those of physical iltness for ele-
vating a diminished QOL. Methods to alleviate the
unpleasant feelings of emotional illness include
pharmacological and nonpharmacological interven-
tions and have been recently described (McMillan
2002; Marder & Posage, this volume; Wright et al.,
this volume).

Although the primary focus for QOL enhance-
ment in ill animals is the alleviation of unpleasant
feelings, it is also important to promote pleasant
affect. In human patients with serious illnesses,
social support, fun activities, and humor are often
used to increase pleasant affect, induce positive

moods and increase happiness levels (Argyle 2001,
Hassed 2001). It has been found in animals that
vocal pain responses to nociceptive stimulation are
diminished when animals have abundant social
companionship (Panksepp 1980). Providing the ill
animal with more pleasurable experiences would be
expected to elevate QOL. Because of the individual
nature of QOL, the type and quantity of pleasure-
eliciting stimuli must be individualized for each ani-
mal. Accordingly, the person who is most familiar
with the animal’s unique personality and nature is
best suited to compile the list of pleasures to be used
in the QOL maximization program.

For patients with disabilities such as paralysis,
blindness, and generalized weakness, no increase in
unpleasant feelings may occur. In these cases, the
restoration of a diminished QOL involves replacing
any losses in the ability to experience pleasures such
as chasing, running, and playing. These losses can
be at least partially restored through such measures
as carts and sling-walks for paraparalysis patients
and hand signals for communication with deaf ani-
mals.

Care must be taken that pleasant activities are
suitable for the specific disease or disability.
Chasing a ball, for example, may be inappropriate
for a patient with severe heart disease or a slipped
disc. Any pleasurable feelings that can be increased
without risking additional unpleasant feelings
should be fully promoted. Even activities that elicit
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unpleasant feelings may be ultimately beneficial to
QOL, as long as the net effect is to tip the QOL
scales toward the pleasant side. For example, if
going on walks leads a dog to feel some discomfort
of arthritis, but the walks are highly pleasurable and
desired, then continuing the walks could be
expected to result in a net improvement to QOL.

As disease states progress, the QOL scales will
tip increasingly toward unpleasant feelings. This is
due to an increasing magnitude of the unpleasant
feelings and lessening of pleasurable feelings.
Eventually, efforts to increase QOL will be insuffi-
cient to counteract the progressively negative tip-
ping of the scales.

ENHANCING QUALITY OF LIFE
IN THE HEALTHY ANIMAL

Because the healthy animal is not obviously suffer-
ing any malady, it is often presumed that life is
good. This may not be true, as the animal could still
be experiencing any of a wide array of unpleasant
feelings that are not health-related. Examples
include isolation distress, loneliness, boredom, frus-
tration, hunger, thirst, and unpleasant temperature
extremes. Many of these are the results of unmet
physical and emotional needs.

A useful and important method of enhancing the
QOL of healthy animals is the concept of environ-
mental enrichment, Already accepted as an impor-
tant aspect of care for animals in captivity, such as
those in zoos, in laboratories, and on farms, envi-
ronmental enrichment has recently been proposed
as an important aspect of pet animal care (Neville
1997). Environmental enrichment has been defined
as “an animal husbandry principle that seeks to
enhance quality of captive animal care by identify-
ing and providing the environmental stimuli neces-
sary for optimal psychological and physiological
well-being” (Shepherdson 1998) and entails the
modification of the animal’s environment by adding
structural, social, temporal, climatic, or dietary
diversity to the animal’s housing (Burghardt 1999).
Environmental enrichment provides an excellent
illustration for how QOL is enhanced by tipping the
scales toward the pleasant side. When novel and
interesting objects, events, and social companions
are added to the animal’s environment, the unpleas-
ant feelings of boredom and loneliness are allevi-
ated, and the pleasant feelings of mental stimulation
and social companionship are promoted. A specific
example of environmental enrichment in pet ani-
mals is providing indoor cats with a continuous sup-
ply of novel objects to investigate and explore (such
as cardboard boxes, tree branches, toys), “treasure

hunt” games in which food treats are hidden around
the house, chase-and-pounce games with toys and
people, a fish tank, and leash walks outside on a har-
ness (Neville 1997, Delzio & Ribarich 1999).

Once emotional and physical needs are met
(thereby eliminating the unpleasant feelings associ-
ated with unmet needs), the animal may be said to
have a comfortable life. At this point—when physi-
cal and mental health are good—efforts to further
elevate QOL can turn a comfortable life into an
enjoyable, happy, fun, and emotionally-fulfilled life.
With little or no unpleasant affect, the emphasis in
enhancing QOL in the heaithy animal is the promo-
tion of pleasurable feelings and experiences. Known
sources of pleasurable feelings include social inter-
action and companionship (with humans and other
animals), mentally stimulating and engaging activi-
ties (variety, novelty, play, chases, games, hunting
for hidden objects, exploring, outings, interactive
toys, leash walks outside), taste pleasures (palatable
foods, snacks), human touch (petting, massage, lay-
ing in lap), climbing, digging up things, and loung-
ing in sunlight.

The true nature of quality of life in animals is not
understood. No question exists that affect plays an
important role, but does the affect-balance model of
QOL—in which affect is the sole determinant of
QOL~—fully explain QOL in nonhuman animals? In
their overview of subjective well-being, Kahneman
et al. (1999) assert that in humans, “quality of life
cannot be reduced to the balance of pleasure and
pain.” Studies in humans tend to confirm this; a spe-
cial quality to QOL exists in people that seems to
transcend affect, involving factors such as purpose
and meaning in life, which does not always corre-
late with reported affect. Various studies have
shown that as people age, positive affect rises in
some but not others, negative affect decreases in
some but not others (Mroczek & Kolarz 1998), but
that overall life satisfaction is consistently found to
increase with age (Cantril 1965). This suggests that
in humans, the amounts of positive and negative
affect are not the whole story-—other factors also
influence people’s self-assessments of their subjec-
tive well-being. Whether such a transcendent qual-
ity is part of animal QOL remains to be determined.
For now, however, research in animal behavior, neu-
roscience, physiology, and evolutionary psychology
point overwhelmingly in the same direction:
Sentient animals make behavioral choices in life—a
highly likely indication of the way they want their
lives to run—by the pleasure principle, that is, max-
imize pleasure and minimize displeasure. It makes
sense that a system of animal care committed to
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helping animals achieve this basic goal will be the
type of care that is most effective, most compas-
sionate, most appreciated, and, at the present time
with our present knowledge, the most likely to give
them the highest quality of life.
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Giving Power to Animals

Hal Markowitz and Katherine Eckert

MENTAL HEALTH OF ANIMALS

How does one accurately assess the mental health of
another animal, whether human or nonhuman?
Inevitably, the answer for scientists is that one can
only accomplish this task by careful observation of
behavior and eventual ability to predict successive
behavior of the animal in question. In humans, this
task becomes extremely complicated by the fact that
verbal behavior has been a major focus of mental
health practitioners and is often surprisingly unreli-
able. Although assessing human mental-health is not
the focus of the current text, we should note that
when human mental health is being assessed ver-
bally, the patient’s report is frequently more related
to what he or she thinks is the expectation of the
therapist than it is to his or her own actual past or
present behavior (Quay 1959). We begin our chap-
ter in this odd manner to point out that in assessing
the apparent mental health of any animal, we are
ultimately dependent on the careful analysis of
behavior to decide about its well-being.

Whether the other animal is human or not, we
make our judgments based on how the individual
functions in his or her environment. When we are
talking about nonverbal animals, especially those
maintained in captivity for human companionship,
amusement, research purposes, work, or exhibition,
the task becomes very complex in its own way. For
example, when a dog performs tricks at its “mas-
ter’s” command, bringing great glee to the one con-
trolling its behavior, and does it repeatedly and
reliably with a wagging tail, we are inclined to think
that this is a happy creature. Of course we have no
way to really know whether the dog in question is
happy or whether it is laughing at the human for
being entertained by this foolish unnatural stunt.
When it comes to other animals for which we have
less readily available knowledge of signs such as tail
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wagging from which to infer contentedness or well-
being, the task may be apparently insurmountable.
For example, unless one believes in magic or has a
great deal more information than your authors do
about crocodiles, it is very difficult to decide
whether a crocodile is mentally healthy, even after
spending many weeks observing one in captivity.

If we have made our point adequately and
expressed our personal convictions clearly, you may
be asking yourself why we agreed to write a chapter
on the mental health of animals. The answer is that
we believe that modern scientists and good mental
health practitioners make their assessments and pre-
dictions very tentatively and based on experience
with the species in question as well as the individual
of focus. This is the way of all good science, with
history illustrating that today’s most firmly heild
“truths” are often laughable tomorrow and best
spelled with small t’s.

Throughout this chapter, we will provide a review
of some of the work that we believe indicates that
the well-being of animals is enhanced by the ani-
mals’ abilities to control aspects of their environ-
ments. The concept of controllability is complex,
but we focus on research that gives animals the abil-
ity to learn control of novel situations or devices and
to then use them to seek both predictable and new or
innovative outcomes. We will also describe some
data suggesting that inability to control one’s envi-
ronment greatly exposes animals (including
humans) to the negative affects of stressful condi-
tions.

METHODS FOR INFERRING
WELL-BEING

With the increasing emphasis on institutional
assessment of well-being in animals in the institu-
tion’s care (see Markowitz & Timmel, this volume),
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more focus has been placed on ways to assess ani-
mals’ apparent behavioral health. Most often, the
criteria employed are based on one of two kinds of
inferences. The first kind utilizes information about
the “natural” behavior of conspecifics and assumes
that if animals show characteristic behavior of their
species, they are “well.” Thus, for example, if a cap-
tive animal eats in a normal fashion, engages in
species-typical sexual behavior, and generally does
not exhibit quantitative or qualitative abnormalities
in behavior as compared with wild counterparts, we
deem them to be well off (see, for example, Erwin
& Deni 1979).

The second category is used primarily to assess
whether attempts to enrich environments have been
successful in improving the well-being of the ani-
mals. The use of this kind of criterion is based on
the assumption that if animals utilize the “improve-
ments,” they are better off. (One can see the analogy
to our earlier example of the pet owner who
assumes that his or her pet is happy to use the toys
that the owner is happy to show the pet’s willing-
ness to use.)

Much confusion exists when it comes to animals
with which we feel a closer kinship. It seems to
those of us who have worked with great apes that we
can tell when they are happy, mischievous, “sorry”
for their misbehavior, or sad. For example, the first
author remembers a day when, in preparation for

trying to convince a zoo administration to provide a
more natural habitat for young orangutans, he was
trying to persuade a young captive-born orang to
join him in climbing trees (Figure 14.1). At first, the
youngster was quite trepidacious, having grown up
in an almost totally concrete environment with lim-
ited place to climb and no large open vistas to
explore. Then he joined Markowitz in the tree,
climbing into Markowitz’s arms for apparent reas-
surance. Soon, the human was rewarded for his
efforts as the now-excited orang gleefully bit
through the author’s tennis shoe. Hearing the cry of
pain, the orang “apologized” by lifting Markowitz’s
tee shirt and licking his naval.

Empathetically, it certainly seemed that much of
the young orang’s behavior was understandable. As
he became more comfortable with regular sojourns
to this forested area, he seemed more at home and
happy to have this new opportunity, as measured by
his increased usage of the trees and decreased abil-
ity of humans to retrieve him from the forest.
Although behavioral ecologists have provided
ample evidence that the notion of a scala natura in
the Aristotelian sense is outmoded (Zuk 2002), it
still seems apparent that we can empathize with
some animals more so than with others.
Consequently, throughout the remainder of this
chapter, we will make the very tentative assumption
that ‘our familiarity with the individual animals

Figure 14.1. Two primates hang out in the trees.
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about which we are writing and our knowledge of
the species in general allow us to make useful infer-
ences about their well-beings.

CONTROL OF THE
ENVIRONMENT

When we look at animals in many captive circum-
stances such as zoos and laboratory quarters, we are
inclined to think that they are “dying of boredom.”
The frequent absurdity of this assumption becomes
apparent on hearing some of the most common
complaints from visitors to these facilities. For
example, wolves are reported to be “bored because
they are pacing.” Careful observation may reveal
that the species-typical behavior of pacing is actu-
ally reduced in captive wolves when compared with
their wild conspecifics. In the wild, humans often
track wolves by looking for the repetitive evidence
of where the wolves have redundantly paced. Lions
and tigers that spend much of their days sleeping in
nature are presumed to be sleeping in captivity
because they are bored. But are we suggesting that
life in captivity is wonderful? Most certainly not.

In the course of their evolutionary history, ani-
mals have become specialized in their abilities to
hunt and gather food. When we deprive them of the
opportunity to exercise these abilities, we essen-
tially rob them of their natural existence, their
source of pride, their sense of well-being. Of course
we provide them with nutrition and shelter from the
elements and predators, but this very provision and
protection may contribute to the powerlessness
which we believe is at the heart of the problem for
captive animals. How can we expect animals in our
charge to be “mentally healthy” if nothing that they
do matters? How can we expect them to be healthy
members of their species if we limit our praise and
rewards to those circumstances in which they do
exactly what we desire?

EARLY EXAMPLES OF
EMPOWERING ANIMALS AND
APPARENT CHANGES IN THEIR
MENTAL HEALTH

Work begun more than 30 years ago in zoos and
aquariums provides evidence that animals will
actively use new opportunities to control some of
their own environmental schedules and that this can
have salutary effects on their well-beings
(Markowitz & Stevens 1978). The first of these pro-
jects involved providing white handed gibbons the
opportunity to obtain food regularly throughout the

day by brachiating or leaping between widely
spaced stations midway up the wall in a traditional
barren zoo environment. Not only did these apes
learn to effectively utilize the opportunity, but a
young gibbon learned to effectively forage this way
by watching his elders. Everyone marveled at the
gymnastics of Harvey Wallbanger, the most profi-
cient of the gibbons at food earning (Figure 14.2).
This included another gibbon, Venus, who had bru-
talized a previous male that had been introduced to
her in the hopes that they would mate. Now intro-
duced into Harvey’s captive home, instead of
aggressing, Venus stayed quiet and watched him
show off his abilities to fly through the air, rapidly
“magically” producing a variety of attractive food-
stuffs automatically delivered to him for his efforts
(Markowitz 1982).

The first eight hours of this introduction were
recorded on videotape and show Venus allowing
Harvey to approach her and “peck” her on the cheek
within the first hour. Venus watched Harvey intently
for a long time and seemed content to share his food
offerings. Within days, Venus learned to earn much
of her own food, and these gibbons remained paired
for years until they were sent to another zoo.

An apparatus that detected polar bear vocaliza-
tions was installed and tuned so that only non-
aggressive sounds were rewarded by catapulting
fish treats into or near a pond in the bears’ exhibit
home. Not only did the bears learn to use it, but a
previously aggressive but otherwise indolent male
began to actively dive into the pool when the fish
flew in (Figure 14.3). This male had never before
been able to put on the species-typical physiologic
reserve of fat but now became heavier and more
active (Schmidt & Markowitz 1977, Markowitz et
al. 1978).

The dynamics in a family of Diana monkeys
given an opportunity to earn tokens that could be
exchanged in an “automat” for food astonished even
the most jaded observer (Markowitz 1976)(Figure
14.4). These monkeys learned to move so quickly in
foraging for food in this unusual manner that when
filmed presentations were made at meetings, audi-
ence members asked if the film had been shown in
fast motion. These monkeys displayed amazing
abilities to ensure that they got an early share of the
food earned in this manner each day. The most
remarkable example was from a juvenile who
learned to fool his mother so that she would not
steal the food he had ordered from the automat. He
would pretend to deposit the token but “palm” it
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Figure 14.2. Gibbon earning food and showing natural abilities in an unnatural setting.

instead. When his mother eventually moved away
from the food delivery device in apparent bewilder-
ment, the youngster would then actually deposit the
token and take the food for himself.

It seems important to note here that this not only
increased healthful activity high in the environment,
as opposed to previous feeding on the ground for
these arboreal monkeys, but also gained the mon-
keys new admiration from many visitors. Instead of
cowering from the occasional foolish behavior of

visitors, these monkeys largely ignored the people
and entertained themselves by earning food when-
ever they wished. They certainly appeared more
mentally healthy than they had when waiting all day
for keepers to deliver their food.

In another, nearby, large concrete-and-fencing
cage lived a group of mandrills with unhealthy
behavioral dynamics. The male frequently
aggressed against his mates, and careful systematic
observation revealed that the other mandrills were
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Figure 14.3. Polar bear diving into pool to retrieve fish.

restricted to a very limited portion of their environ-
ment (Yanofsky & Markowitz 1978). A game was
installed, which allowed active competition
between the mandrills and the public (or an elec-
tronic “adversary” when the public was not there to
play)(Figure 14.5).

The male now dominated the game instead of
aggressing against his cage-mates. The other man-
drills were able to use most of the cage other than
this small area occupied by the male and the game
console. Although the only time the male relented
and let others play was when he was courting a
female, the apparent comfort and well-being of all
in the cage was improved. The male’s behavior
clearly gave evidence that he gained pride from his
regular success in defeating humans who competed
with him on “his” speed game (Markowitz 1982).

Although small-clawed Asian river otters in an
aquatic park had a rather limited captive environ-
ment, their caretakers were able to provide them
some active hunting opportunities. Given the chance
to listen for the sound of crickets and hunt for them
when they were randomly delivered to various
places in the otters’ home structure, these otters
developed active hunting strategies of various sorts
and were very respensive to this new opportunity
(Foster-Turley & Markowitz 1982).

One of the otters “outsmarted” the electronic
device’s requirement for active hunting in the

exhibit to find the prey. He watched the three places
where prey were actively delivered. Then he waited
when the cricket sounds began until his exhibit-
mates eliminated a place or two, thus greatly reduc-
ing his required activity for success in foraging for
crickets. This is yet another example that suggests to
us that providing power to animals for even limited
control of delivery of their own food may stimulate
active thinking and strategy building, which seem
indicative of better mental health.

LABORATORY RESEARCH
EXAMPLES

Bruno Prielowski, who conducted laboratory
research in southern Germany, decided to adopt some
of these techniques for research in his work on brain
mechanisms in macaques. He designed a system that
essentially allowed the monkeys to be trained to “run
the experiment themselves,” rather than being forced
to perform on the researchers’ schedules. Some of
Prielowski’s lab workers objected to the fact that they
had lost control of the schedule and had to observe
the monkeys when these nonhuman primates chose
to work, but Prielowski reported that his research
results were more significant than when he used tra-
ditional forced “trials” on the monkeys (Prielowski et
al. 1988).

This result should not be surprising. A small but
increasing body of experimental work is demon-
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Figure 14.4. Diana monkeys exercising high in the cage to earn tokens for food at the

automat.

strating the importance of control in the well-being
of captive primates. For example, a study of a num-
ber of primate species in a zoo setting demonstrated
that when the animals were given novel objects,
they significantly preferred objects that could be
controlled or changed over objects that could not,
and controllability was shown to be of greater inter-
est than object complexity to the individuals

(Sambrook & Buchanan-Smith 1996, 1997). In lab-
oratory experiments, Mineka et al. (1986) showed
that infant rhesus macaques develop increased
exploratory behavior and lowered fear responses in
novel situations when raised in conditions in which
they were exposed to controllable stimulation. Our
research group at the California Regional Primate
Research Center (see Markowitz & Timmel, this
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Figure 14.5. Mandrill inviting zoo visitors to compete with him in speed game.

volume) carried out research that indicated that pro-
viding primates even very limited control of their
environments measurably reduced negative stress
responses (Markowitz & Line 1989, Line et al.
1991). The ability to feed themselves food treats or
to play music by touching a panel in their cage led
to much shorter time in the primates returning to
normal levels of heart rate and general activity fol-
lowing stresses such as being “squeezed” in their

cages for medical procedures. More recently, labo-
ratory studies of groups of chimpanzees (Pan
troglodytes) challenged with stressful situations
showed lower levels of visible tension (scratching)
in the chimpanzees given control over videos and
joystick-operated games than in chimpanzees that
could see the screens but did not have control
(Bloomsmith et al. 2000, Baker et al. 2001,
Lambeth et al. 2001).
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Figure 14.6. Black leopard pursuing acoustic prey in naturalistic manner in old 200 environ-

ment.

SOME THOUGHTS ABOUT THE
FUTURE

Although the recent advent of powerful and inex-
pensive computers has greatly increased the chance
for allowing animals truly active control of some
aspects of their environments, we have been disap-
pointed that only a few people and organizations
responsible for animal care have responded to this
opportunity. We recognize the limitations of budgets
(cf., Markowitz & Timmel, this volume) and offer
this last, more recent, example in the hope that it
may stimulate others to use readily available tech-
nology to provide greater power to captive animals
in their care.

Sabrina, a 16-year-old black leopard in the San
Francisco Zoo, was provided with a way to actively
forage for artificial prey in her home cage (Figure
14.6). She learned to actively pursue digitally
recorded bird sounds controlled by a computer as
they moved through her cage. After Sabrina chased
the bird sounds up a large tree segment, bird parts
(chicken) were delivered for her efforts at the end of
the chase. Sabrina made very active use of this new
opportunity, which resulted in an enhancement of her
general activity and apparent well-being while reduc-
ing stereotypic behavior (Markowitz et al. 1995).

Thirty years ago, producing stimuli with this com-
plexity and reliability might have cost at least ten

thousand dollars for equipment and construction.
Today, the major programming can be accomplished
by simple computers costing a few hundred dollars at
most. The use of acoustic stimuli and inexpensive
motion detectors in work such as that described for
Sabrina means that the cost of peripheral devices can
also be kept within a reasonable range. Watching
Sabrina’s new behavior was wonderful and even
inspiring to those of us who had the privilege to
observe her. Like all cats, she chose to work when she
wished, and if she felt like snoozing, she ignored the
bird calls. Yet she was soon “capturing” all the prey
offered in a day. Seeing her vigor in this hunt was
amazing to us, considering her age, and her apparent
joy in the hunt was a great reward for those who par-
ticipated in providing her this opportunity.

We believe that we can do nothing more impor-
tant for other animals than providing them active
opportunity to control some parts of their existence.
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Psychological Well-Being in Animals

Suzanne Hetts, Dan Estep, Amy R. Marder

PURPOSE OF THE CHAPTER

This chapter presents the concept of psychological
well-being—what it is, what affects it, and how ani-
mal caregivers and veterinary professionals can help
maximize well-being for the animals in their care.
Psychological well-being and related concepts such
as comfort, mental health, and behavioral weifare
have been frequently used but not always clearly
defined in the literature. Discrepancies among defi-
nitions are common and have led to confused think-
ing about these complex concepts. This chapter will
discuss this confusion, present an overview of these
issues, and offer a conceptual view of psychological
well-being that animal caregivers can use to maxi-
mize the mental health of the animals in their care.

CONCEPTUAL ISSUES

As has been stressed in other chapters of this book,
concern for the well-being of animals has mainly
focused on the alleviation of suffering. Farmed ani-
mals, laboratory animals, and captive wild animals
have been the major subjects of this concern,
although the welfare' of companion animals that
might suffer as a result of neglect or cruelty has also
been important. Only in the past few years has inter-
est in the welfare of animals gone beyond suffering
to consider the psychological wellness of animals,
which includes positive concepts such as happiness,
contentment, and comfort.

As animal behaviorists have learned more about
the behavior and cognitive abilities of animals (see,
for example, Griffin 1992 and Ristau 1991), they
have found that many animals are psychologically
more complex than previously believed. This com-
plexity is reflected in an animal's psychological,
behavioral, emotional, or cognitive needs. It is com-
monly assumed that if these needs are nor met, well-
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being is diminished and that if these needs are met,
well-being is improved (Broom & Johnson 1993).

This chapter is concerned with these psychologi-
cal needs and with the psychological weliness of
animals, particularly companion animals. Our focus
will be on how animal care providers can encourage
and promote the positive aspects of well-being to
increase the happiness, comfort, and contentment of
companion animals and improve the human-animal
relationship.

DEFINITIONS

Defining well-being, happiness, and comfort is dif-
ficult. Although most of us believe we have an intu-
itive understanding of these concepts, no consensus
has yet been made on objective definitions that will
allow their quantitative measurement. For many
people, welfare and well-being are synonymous.
Among the general public, welfare often means
well-being, happiness, health, prosperity, comfort,
or a state of faring well.

Duncan and Fraser (1997) provide one definition
of welfare: “The ‘welfare’ of animals refers to their
quality of life, and this involves many different ele-
ments such as health, happiness and longevity, to
which different people attach different degrees of
importance.” Duncan and Fraser go on to point out
the difficulties in defining the term: “One problem
is that scientists have often tried to ‘define’ animal
welfare as if it were a purely scientific concept.
However, because our conception of animal welfare
involves values as well as information, a conven-
tional definition does little more than establish the
general area of discourse.”

Clark et al. (1997) echo these sentiments, saying,
“Arriving at a universally acceptable definition of
animal well-being is probably impossible because
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the way people define quality of nonhuman animal
life depends on their personal experiences, views
and values” Clark et al. (1997) and McMillan
(2000) also see quality of life as equivalent to or
very close to well-being.

Most scholars see well-being as existing on a con-
tinuum, varying from poor to very good. Well-being
is not something an animal has or doesn’t have, and
it is not something that can be given to an animal.
Most scholars also believe that the multiple factors
influencing well-being are interactive and interre-
lated. A problem that is not often addressed in these
definitions is the time frame for which well-being is
specified. Is it over the entire life span of the animal,
over a month, a day, or an hour? Clearly, well-being
is a dynamic state and will vary over time, being
better at some times than at others. Confusion arises
when the time frame is not specified.

McMillan (2000) argues that quality of life is a
direct function of affect; how the animal feels is the
only relevant aspect of quality of life or well-being.
This definition has limitations., For example, a dog
with tapeworms may not show behavioral signs of
not feeling well, but the parasite infestation is com-
promising his physical well-being.

Others scholars such as Broom and Johnson
(1993) acknowledge that subjective feelings are
important, but they argue that subjective feelings are
not the only relevant aspects of welfare—health and
behavior are also important independently. For pur-
poses of this chapter, we will adopt the definition of
Duncan and Fraser for welfare and consider quality
of life and welfare as synonyms. We also recognize
that the definitions we use in this chapter are influ-
enced by our own experiences, views, and values,
which are obviously different from others’.

Distinguishing between psychological and physi-
cal well-being is arbitrary in that all psychological
events have a physical basis reflecting changes in
the nervous system, hormones, and other bodily
functions and structures. The psyche does not exist
independently of the body.

Not all scholars make the distinction between
psychological and physical well-being. However, by
using the qualifier “psychological,” we intend to
emphasize the more cognitive and emotional
aspects of welfare such as happiness, fear, thinking,
and problem solving and to de-emphasize the more
basic aspects concerned with survival, such as
hunger, thirst, pain, and the provision of shelter.

McMillan (2002) states that “the central element
in most descriptions of mental well-being is emo-
tional pleasantness, or a balance between pleasant

and unpleasant feelings (affect) over time in one’s
life” Poole (1992) expands on this, arguing that
“psychological well-being is more than the absence
of distress, it is a positive state of mental satisfaction
resulting from the animal’s psychological needs
having been met.” We see psychological and mental
well-being as referring to the same thing.

NEEDS AND WELL-BEING

The idea of needs is central to notions of well-being.
Needs are things that are required for normal func-
tioning. When needs are not fulfilled to a significant
degree, well-being declines. Needs are generally
identified by examining the results of deprivation. If
an animal is deprived of a necessity such as food,
welfare is reduced.

Psychological needs are those that affect cogni-
tive and emotional functioning. Needs are not the
same as wants or desires. Wants and desires are
things an animal would prefer to have but that are
not necessary for normal functioning. A dog may
want to sleep in the bed with his owners, but no evi-
dence exists that this is necessary for normal func-
tioning and that the dog’s welfare is reduced by not
fulfilling this desire.

Only in recent years has the notion of psycholog-
ical needs of nonhuman animals been discussed.
The literature includes references to both behavioral
needs and psychological needs, but these appear to
be similar if not identical to each other. Presently, no
agreement exists about all of the psychological
needs of any specific animal; too little is known
about the behavior and psychology of most animals,
and more research is needed to generate valid, reli-
able, and comprehensive lists of needs.

Serious attempts have been made to identify some
needs in some animals. McMillan (2002) lists social
companionship, mental stimulation, controllability
and predictability in the environment, and skills for
coping with stress and environmental challenges as
emotional needs for animals. Poole’s (1992) view of
the behavioral needs of mammals includes stability
and security in the environment, environmental
complexity, some novelty and unpredictability, and
opportunities to achieve goals and companionship.
The list of behavioral needs of companion animals
compiled by Hetts et al. (2004) includes provision
of safe, comfortable places to sleep and rest; free-
dom from or ability to escape from unnecessary
pain, fear, threats, or discomfort; ability to control
some aspects of the environment; opportunities to
express some species-typical behaviors such as
chewing or scratching; opportunities for exercise
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and play; opportunities for mental stimulation; and
opportunities for pleasant social contacts with con-
specifics or people.

These lists overlap to a considerable degree.
Some needs may be common to diverse groups of
species, and others may be specific to individual
species or even individuals within a species. These
lists of needs are provisional and will undoubtedly
change as behavior scientists learn more about the
behavior and psychology of animals.

FACTORS THAT AFFECT
PSYCHOLOGICAL WELL-BEING

Generally speaking, the factors that influence behav-
ior are the same ones that influence mental or psy-
chological states. This is because the major way
psychological change is inferred is from behavioral
change and because behavioral changes are assumed
to be due, in part, to psychological changes.

GENETIC PREDISPOSITIONS

One important influence on psychological well-
being is the genetic predisposition of the animal.
Genetics influence all aspects of the animal from
basic physiological processes such as production of
hormones to cognitive and emotional states such as
problem solving and fear.

A good example of the way that genetic predis-
positions can influence well-being is illustrated in
the work of Murphree and colleagues (Murphree et
al. 1967, Dykman et al. 1979). They selectively bred
two lines of pointers, one for normal or stable
behavior and the other for nervous or unstable
behavior. In a very few generations, the dogs in the
nervous line were much more fearful of people than
those in the normal line.

From the descriptions of these animals when they
were approached by people (e.g., freezing), it is
likely that the fearful pointers had reduced well-
being compared to their non-fearful counterparts.
Mills et al. (1997) point out that genetic selection
for traits that influence welfare, such as lack of fear-
fulness and adaptability to changing environments,
may be a powerful way to improve the well-being of
some animals. The disadvantages are that such
changes will come slowly over many generations
and that our ability and commitment to selectively
breed based on these criteria on a wide scale don’t
yet exist (see also Rollin, this volume, Chapter 17).

ENVIRONMENTAL INFLUENCES

The environment is the other major influence on
psychological well-being. The environment can

exert its influences through early experiences, learn-
ing in later life, and immediate environmental stim-
uli.

Early Experiences

Prenatal influences on behavior have been demon-
strated. In rodent species, pregnant females sub-
jected to stressful experiences are more likely to
produce reactive or emotional offspring, indepen-
dent of genetic influences (Denenberg & Morton
1962, DeFries et al. 1967). During the canine
neonatal period (birth to three weeks), puppies
given a variety of environmental stimulation were
more confident, exploratory, and socially dominant
than unstimulated controls when tested later in
novel situations (Fox 1978).

In mammals and birds, a sensitive period for
socialization occurs soon after birth or hatching,
during which time it is easiest for animals to
develop social attachments to others (see review in
McCune et al. 1995, Serpell & Jagoe 1995). In
dogs, the sensitive period is between 3 and 12 weeks
of age, and in cats, it is between 2 and 7 weeks of
age. During this time, the young animal learns its
social identity as well as which individuals it should
treat as social partners. Exposure to conspecifics,
people, or other species during this time predisposes
the animal to form rewarding attachments to similar
individuals later in life and reduces the likelihood of
fearful or aggressive reactions to those types of ani-
mals.

Also around this age are sensitive periods for the
acclimatization of animals to novel stimuli and for
environmental enrichment (see McCune et al.
1995). Exposure at this time to the places, things,
sights, and sounds an animal is likely to encounter
as an adult can reduce fear of novel things later in
life. Clearly, reducing fearfulness and increasing an
animal’s network of social companions will
improve well-being. Exposure to specific enrich-
ment activities may also improve cognitive abilities
and well-being later in life.

Later Learning

Learning in later life can also influence well-being.
Aversive experiences such as unpredictable punish-
ment by people can lead to a pattern of learned help-
lessness that affects health, emotional and cognitive
processes, and behavior, making it more difficult for
the animal to learn and adapt in similar circum-
stances (Seligman 1975). In a similar way, encour-
aging and rewarding friendly behavior toward
unfamiliar people can lead to consistent patterns of
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tolerance and friendly behavior in which fear and
aggression are reduced and enjoyment or comfort-
able tolerance are increased.

Immediate Effect of Environmental Factors

Environments that do a poor job of meeting an ani-
mal’s behavioral needs are likely to reduce psycho-
logical well-being because they are likely to
produce conflict, pain, fear, frustration, boredom,
discomfort, or physical illness. Environments that
promote the behavioral needs of animals will likely
improve the psychological well-being of animals by
enabling animals to better cope with their environ-
ments, to be more comfortable, and to be happier.
Many of the chapters in Appleby and Hughes (1997)
and in the second part of this book describe envi-
ronmental events that can influence well-being.

THE PROMOTION OF
PSYCHOLOGICAL WELL-BEING
IN ANIMALS

The question of primary importance to animal care
professionals is how can we promote the psycho-
logical well-being of animals? Many other chapters
in this book discuss the primary goals of recogniz-
ing, preventing, and reducing suffering.

Animal caregivers must also be able to recognize
and promote the positive aspects of well-being. For
our purposes, animal caregivers are all individuals
who deliver care to animals—owners; breeders; vet-
erinarians and their staffs; animal behavior consul-
tants; trainers; groomers; and animal shelter, day
care, and kennel staff as well as zoo, farm, and lab-
oratory caretakers.

Elements of behavior wellness care, defined as
“the planned attention to a pet’s conduct, and the
active integration of behavior wellness programs
into the delivery of pet related services, including
routine veterinary medical supervision” (Hetts et al.

12004), can be delivered by most if not all animal

caregivers. Heinke and Hetts (2002), Hetts et al.
(2004), and McMillan (2002) have urged the cre-
ation of animal mental wellness and behavioral
wellness programs for implementation by care-
givers.

Behavior wellness programs are “protocols, pro-
cedures, services and systems that: educate pet-
owners and professionals about what constitutes the
behaviorally healthy/well pet; promote behavioral
wellness through positive proaction, behavior
assessments, early intervention, and timely refer-
rals; and decrease unrealistic human expectations
and interpretations of pet behavior that lead to
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neglect, euthanasia or relinquishment” (Hetts et al.
2004). These programs take a proactive, preventive
approach to well-being that goes beyond the allevi-
ation of suffering to maximize well-being.

When caregivers are focused on suffering, dis-
comfort, inappropriate behavior, and other negative
aspects of well-being, they are unlikely to think
about promoting the positive aspects. The thinking
goes something like “As long as the animal isn’t
suffering, I don’t need to worry about him.” If care-
givers don’t think about how to promote appropriate
behavior, cognitive activities, and emotions, the ani-
mal’s well-being will never be maximized.

Hetts et al. (2004) have outlined steps that veteri-
narians and their staff can take to prevent and mini-
mize negative aspects of well-being and promote
the positive aspects of well-being in companion ani-
mals. With some modifications, these steps can be
adapted for use by all animal caregivers for com-
panion and non-companion animals. We describe
these steps below.

DEVELOPMENT AND PROMOTION OF
CRITERIA FOR RECOGNIZING A
PSYCHOLOGICALLY HEALTHY ANIMAL

To improve the quality of life for animals, we need
goals or criteria by which to evaluate their psycho-
logical health. When we have those goals, care-
givers can be educated to recognize them and then
to take steps to try to meet them.

Hetts et al. (2004) have taken a step in this direc-
tion by providing a set of criteria for behaviorally
healthy companion dogs and cats. Those criteria are
listed in Table 15.1. Each criterion is accompanied by
a brief summary ditected to caregivers for how they
can mold these behavior patterns and, in so doing,
meet many of the pet’s behavioral needs. That {ist of
needs is described in an earlier section of this chapter.

Some criteria describe behaviors that make the
animals “good citizens,” such as not being a danger
to the community, eliminating in acceptable areas,
and not vocalizing to excess. Companion animals
are an important part of the social environment of
people, at least in most Western countries. As such,
their behavior must be compatible with the needs of
people and should improve, not diminish, the well-
being of the people they live with.

In fact, a proposed definition of behavior well-
ness is the condition or state of normal and accept-
able pet conduct that enhances the human-animal
bond and the pet’s quality of life (Hetts et al. 2004).
It could be argued that behaviors that create prob-
lems for the community ultimately diminish the
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Table 15.1. Characteristics of Behaviorally Healthy Dogs and Cats

v

v

v

Are affectionate without being “needy” or annoying. Spend quality time with your pet and behave in a
trustworthy and predictable fashion so a strong bond of companionship develops between the two of
you. A behaviorally healthy dog or cat can also amuse him- or herself without constantly demanding
attention. Avoid reinforcing annoying, pestering behaviors.

Are friendly toward, or at least tolerant of, both people (including children) and other members of their
own species. Socialize your pet by letting him or her have many pleasant experiences with different
types of people, places, and things. The importance of socializing cats is often overlooked. Avoid physi-
cal or painful punishments that can result in aggressive behavior.

Are at ease during normal, everyday handling and interactions such as having feet wiped, nails
trimmed, mouth opened, or being petted and touched anywhere on the body. Gradually accustom your
pet to these procedures by using gentle techniques and lots of “good things” such as tidbits and toys.
The behaviorally healthy pet will enjoy being touched and petted and will permit everyday handling
and restraint,

Can be left alone for reasonable time periods in the house or yard without becoming anxious or pan-
icked. Gradually accustom your dog or cat to being alone. Start with short time periods of 10 minutes
or so. It is not a good idea to adopt a new pet one day and leave for an entire work-day the next. If you
use a crate for your dog, you must take the time to gradually acclimate him or her to it over several
days or a week.

Eliminate only in desired areas—a yard, on leash walks, or in a litterbox, depending on your living
arrangements. Use appropriate housetraining procedures, which do not involve discipline or punish-
ment, and give your dog sufficient opportunities and appropriate locations for elimination. Provide at
least as many litterboxes as you have cats, and be sure their characteristics (location, type of litter,
cleanliness) meet your cat’s behavioral preferences.

Are not overly fearful of normal, everyday events or new things. When startled, excited, or frightened,
behaviorally healthy dogs and cats can calm down easily. To help prevent fear-related problems, this
requires socialization, as mentioned previously, ideally beginning in puppy- or kittenhood. Behaviorally
healthy cats and dogs aren’t easily startled or frightened and calm down easily when they are startled.
Can adapt to change with minimal problems. Help your pet be resilient in times of change through
training and socialization.

Play well with others, by not becoming uncontrollable or rough. They also play with their own toys and
are not often destructive. Both dogs and cats need adequate exercise and opportunities for play.
Encourage acceptable play behaviors such as fetch for dogs or chasing and pouncing on cat-friendly
toys for cats. Do not encourage your pet to use your body parts as play toys by batting your pet around
his or her face, enticing him or her to chase or nip your fingers, or allowing him or her to grab your
ankles.

Are not nuisances or dangerous to the community. They do not run loose in the neighborhood or
threaten innocent people who come into their territory. Securely contain your pet on your property
using humane methods, and do not tie your dog out.

v Readily relinquishes control of food, toys, and other objects. Teach your pet that giving up control of

these items is a good thing to do because a reward will follow.

v Vocalize (bark, meow, etc.) when appropriate, but not to excess. Barking, meowing, and other vocaliza-

tions are normal communication behaviors for dogs and cats. Provide a quality environment so exces-
sive vocalizing due to boredom, fear, anxiety, or other reasons does not occur.

In addition, behaviorally healthy dogs:

v

Reliably respond when told to sit, down, come, or stay. Teach your dog these behaviors using humane
training techniques based on positive reinforcement. Practice in many different situations, including
when your dog is distracted by other things such as wanting to chase a squirrel, so your dog will per-
form these behaviors no matter where you are.

In addition, behaviorally healthy cats:

v

Scratch only items provided for this purpose. Provide a number of scratching objects whose location,
texture, and size meet your cat’s behavioral needs.

Copyright Animal Behavior Associates, Inc., 2001.

All Rights Reserved. Used by permission.
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well-being of the animal as well because such prob-
lem animals are often abused, neglected, or eutha-
nized.

The criteria for behaviorally healthy companion
dogs and cats will likely change as we learn more
about the cognitive and emotional needs of com-
panion animals and their behavior. These criteria
will not necessarily be applicable to dogs and cats
living in other settings such as research laboratories,
nor will they be applicable to other animals such as
farmed cattle, wild animals in zoos, or working
horses. Different criteria may be needed for each
species and may be partially dependent on the envi-
ronment in which the animal lives. Those concerned
with the care and well-being of animals should gen-
erate such criteria.

PROMOTION OF HELPFUL ATTITUDES,
REALISTIC EXPECTATIONS, AND AN
UNDERSTANDING OF BEHAVIORAL NEEDS

Many companion animals have behavior problems
and diminished well-being because their owners
know very little about the psychological and behav-
ioral needs of their animals. This lack of under-
standing of their animals leads to unrealistic
expectations and poor attitudes.

For example, many owners of companion dogs
don’t realize, or at least don’t accept, that most dogs
have a need to chew on things. This need for chew-
ing is especially true of puppies. If the owners aren’t
aware of this need and aren’t trying to meet it, the
dog will find other outlets for chewing, such as
shoes and table legs.

Without knowledge of this need, the owner will
have the unrealistic expectation that the dog should
never chew on things. Finally, the owner may
believe the dog is chewing shoes and table legs out
of spite or revenge for some perceived misstep by
the owner. This in turn may lead the owner into
unnecessary and unproductive punishment of the
dog. All of this ultimately leads to diminishment of
the dog’s well-being and a diminishment of the rela-
tionship between the dog and the owner.

All animal caregivers should become knowledge-
able about the psychological needs and species-typ-
ical behavior of the animals under their care.
Caregivers should also assume attitudes that allow
them to better meet the needs of animals under their
care. Uncritical anthropomorphism such as assign-
ing spite, revenge, and guilt as motivations for
behavior, as in the above example, can in turn lead
to inappropriate treatment and diminished animal
well-being.

This knowledge about animal behavior and psy-
chological needs can be gained through books, lec-
tures at professional meetings, special seminars, and
even telecourses that present the information. For
veterinarians, information about animal behavior is
often presented at veterinary conferences. Books
such as those by Hetts (1999) and Overall (1997)
provide some information, as do the telecourses on
canine ethology offered by private businesses.'

THE ASSESSMENT OF PSYCHOLOGICAL
HEALTH

Determining criteria for behavioral health and identi-
fying the psychological needs of animals provides the
basis by which psychological well-being of animals
can be measured and evaluated. We think it is possi-
ble to develop objective measures for each of the cri-
teria for psychological health. Without objective
criteria for psychological health and regular assess-
ments, caregivers will only take steps to improve the
well-being of their animals when they are suffering.

Certainly such measures have been generated to
measure human mental health. These measures for
nonhuman animals will be based on observable
behaviors such as measures of friendliness to peo-
ple, physiological measures such as immune system
functioning, or both. Within the range for each mea-
sure, categories can be defined that identify low,
normal, and high functioning, much as is done now
for physical wellness by measuring blood levels of
circulating hormones and other compounds such as
cholesterol.

The assessment of the psychological wellness of
the animal at any time will depend on measuring
many of these criteria. Assessment must also take
into account individual differences among animals
within a given population. For example, a given cat
may not need or want regular contact with other
cats. In fact, such contact may make the cat anxious
and fearful and diminish his or her well-being. For
this cat, a low tolerance for other cats may be nor-
mal, and having no contact with other cats may lead
to the best well-being.

All caregivers of managed animals should be
familiar with assessments of psychological health
and, at some level, should be able to monitor and
assess well-being. Hetts et al. (2004) urge general
practice veterinarians to provide such assessments
for their patients during every nonemergency visit.
Assessments at regular intervals can detect changes
in well-being and warn of declines in wellness.

Veterinarians are already familiar with the pro-
motion of physical wellness, so it is natural for them
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to also be involved in promoting psychological
wellness (see Jevring & Catanzaro 1999).
Additionally, the regular contact that veterinarians
have with companion animals and their owners puts
them in a good position to provide these assess-
ments.

With assessments in hand, caregivers can identify
areas of psychological health that can be improved
and identify warning signs of potential problems.
These assessments give caregivers positive goals to
improve their animals’ behavioral health. The care-
givers can then learn what steps are needed to
improve psychological health.

For example, if a dog is being crated for 18 hours
a day to prevent normal destructive chewing, the
owner can be advised how and when to transition
the dog to being crated less, how to provide appro-
priate chew objects, and about other means of pre-
venting damage to household items, all of which
result in improved well-being of the dog.

POSITIVE PROACTION PLANS TO PREVENT
PROBLEMS

Experienced caregivers recognize that certain con-
ditions or environmental changes put their animals
at increased risk of behavioral problems and
diminished wellness. For example, companion cats
can have serious problems with inappropriate
elimination and aggression to people when new
cats are introduced to the household. Owners can
be educated about positive steps they can take to
prevent such problems. Hetts et al. (2004) list five
principles that should be addressed in these proac-
tion plans:

1. Elicit and reinforce appropriate behavior.

2. Prevent or minimize inappropriate behavior.

3. Provide for the behavioral needs of the animal.

4. Use the “take-away” (negative punishment)
method to discourage inappropriate behavior.

5. Minimize the use of “discipline” (positive pun-
ishment) and use it correctly when it is used.

For example, when a new cat is introduced to res-
ident companion cats, owners should reward
friendly, tolerant behavior between the animals;
separate animals to prevent fights and conflicts from
developing when the cats cannot be supervised; pro-
vide sufficient “resource stations” to minimize com-
petition between cats; provide each cat with human
contact and mental stimulation during the initial
separation from each other; separate cats and with-
draw rewards when conflicts arise; and avoid phys-
ical punishment of the cats if conflicts develop.

Table 15.2, Behaviors and situations for which
positive proaction plans should be developed
for companion dogs and cats

> Elimination behavior

> Play behaviors

> Normal destructive behaviors (due to play,
investigation, chewing, or teething)

Barking

Introduction of new pets to family, especially
for children and resident pets

Introduction of new pets to resident family pets
Acclimation of dogs to being left alone
Acclimation of pets to being handled and
examined

vy

vy

From (Hetts et al. 2004).

Table 15.2 lists behaviors and situations for
which positive proaction plans have been developed
for companion dogs and cats.

Positive proaction plans should be created for all
animals under human care for situations that fre-
quently result in problems. For example, laboratory
animal and zoo animal caregivers will need to han-
dle their charges regularly and sometimes perform
complex procedures on them. By developing proac-
tion plans to train the animals to tolerate and coop-
erate with the handling and implementing the plans
as soon as the animals are acquired, caregivers can
prevent, minimize, or prevent and minimize dis-
tressing interactions for the animals; improve the
well-being of the animals; and increase the effi-
ciency and safety of the handling for the caregivers.

Many zoos and laboratories have protocols for
training animals to handling, and some follow the
general principles described here. Few, however,
have comprehensive proaction plans that attend to
all the major problem areas. The systematic atten-
tion to potential problem areas and the development
of comprehensive proaction plans can improve the
well-being of all animals under human care.

SOLUTIONS FOR PSYCHOLOGICAL AND
BEHAVIOR PROBLEMS AS THEY DEVELOP
OR PROVISION OF TIMELY REFERRALS

When psychological or behavior problems are identi-
fied by routine assessments or when a crisis exists,
solutions should be provided as soon as practical.
Many of the chapters in the second part of this book
discuss the identification and modification of psy-
chological and behavioral conditions in animals.
Many of these problems produce immediate suffering
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for the animal, and that suffering should be relieved
as soon as possible.

Some problems can be alleviated by making sim-
ple changes to the environment. For example, fight-
ing among horses around feeding troughs can be
reduced by increasing the number of feeding
troughs available at one time. Some cat elimination
problems can be alleviated by making changes to
the litterbox itself, such as changing the quality of
the litter, the location of the box, or the number of
boxes available.

Identifying the causes of other problems, know-
ing how to resolve problems, or both may require
input from professionals from various fields. Some
problems require complex changes to the environ-
ment, behavior modification plans, medications, or
any combination thereof. Many companion animal
owners and, indeed, many general practice veteri-
narians, are not equipped to deal with such complex
problems. In these cases, the caregivers should be
referred to specialized resources to provide this
help. Taking haphazard, “try this, try that”
approaches to the problem can create frustration
with the problem, can make the problem worse, and
can reduce the welfare of the animal.

Veterinarians routinely interact with many cate-
gories of animal caregivers and are in an excellent
position to help caregivers find referrals to animal
behavior consultants. Lists of certified animal
behavior consultants are available in North America
through the Animal Behavior Society and the
American College of Veterinary Behaviorists.

MANAGEMENT OF ANIMAL ENVIRONMENTS
TO MEET PSYCHOLOGICAL NEEDS

Some environments clearly do a better job of meet-
ing the psychological needs of animals than others.
In the past, animal facilities were designed primar-
ily to reduce disease transmission, improve effi-
ciency, and provide for the comfort of employees.
Attention to the needs of the animals, particularly
the psychological needs, was usually a secondary
consideration.

More recently, those designing and managing ani-
mal facilities have paid more attention to the psy-
chological needs of animals. Zoos were among the
first to address the psychological needs of animals
and provide enrichments that go beyond the allevia-
tion of suffering (see, for example, Shepherdson et
al. 1998). Laboratories and farm animal facilities
have followed (see the chapters on special popula-
tions in this book).

Only recently have the psychological needs of
companion animals been considered by those
designing and managing their facilities. The provi-
sion of cognitive enrichment, social contact, train-
ing, and exercise is being tried in some animal
shelters (see Sternberg 2003). Kennels and doggie
day care facilities are beginning to provide various
kinds of enrichment such as social play periods and
interactive toys for their charges. These interests are
even filtering down to veterinary hospitals, breeding
facilities, and private homes.

Some veterinary hospitals, for example, provide
separate entrances and reception areas for cats and
dogs to reduce fear among the animals. Owners are
beginning to provide environmental enrichments for
their indoor-only cats using methods such as puzzle
boxes, access to windows, and climbing platforms.

Anyone caring for animals, even if only for a
short time, should consider the psychological needs
of the animals in the design and management of the
facility. Hetts et al. (2004) describe ways that vet-
erinary hospitals can take the needs of the animals
into account when designing the facilities or inter-
acting with the animals.

PROVISION OF SOCIALIZATION
EXPERIENCES FOR ANIMALS

As discussed earlier, experiences early in life can
have profound and long-lasting effects on many ani-
mals. Exposing young animals to pleasant experi-
ences with a variety of animals, people, places, and
novel stimuli can minimize fearfulness and aggres-
sion and allow the animal to cope more effectively
with a variety of social and physical challenges later
in life (McCune et al. 1995). Providing these social-
ization experiences can be an important way to
improve the psychological well-being of animals.
Not providing these experiences or allowing fear-
provoking or pain-inducing experiences can dimin-
ish the well-being of animals.

Animal behavior consultants, dog trainers, and
veterinarians have urged companion animal owners
to provide early socialization experiences for their
animals and have promoted puppy classes and kitten
kindergartens as ways to achieve this. These classes
can also be an important way to educate owners
about the behavioral needs of their animals, how to
recognize psychological wellness, and ways to pro-
mote psychological well-being. Some veterinary
hospitals are offering socialization classes for pup-
pies and kittens as a way to provide these experi-
ences and educate clients (Seksel 1997).



Psychological Well-Being in Animals 219

Caregivers of companion animals are not the only
ones concerned with socialization experiences. Zoo
workers have promoted early socialization experi-
ences as a way to facilitate the breeding and welfare
of their animals (Watts & Meder 1996).

Socialization does not end with the termination of
the sensitive period for the animal. Animals con-
tinue to be influenced by their social experiences
and experiences with other aspects of their environ-
ments throughout their lives. The promotion of
socialization experiences and formal classes should
not stop at adolescence. Owners and other care-
givers should be encouraged to continue socializing
their animals throughout the animals’ lives.

Socialization may be especially important for ani-
mals acquired as adults. Their history may not be
known, and they may not have had good socializa-
tion experiences when younger. Socialization of
older animals is not impossible, but it does require
more time and effort to effect change. The sooner
animals are socialized, the better. Owners of newly
acquired adult companion animals should be
encouraged to attend socialization classes and do
other things to socialize their animals.

SELECTION OF THE ANIMAL
TO FIT THE ENVIRONMENT

Matching an animal’s needs to the environmental
characteristics is a way to improve well-being. Wild
and domestic animals have evolved to be better-
adapted to some environments than others. The
genetic constitution and the prior experiences of
animals may allow them to cope more effectively
and to have better well-being in some environments
than in others.

Among companion animals, dog breeds such as
the Pekinese may be better off in an apartment and
with little regular exercise than will breeds with a
great need for exercise, such as the Dalmatian.
Providing pet selection counseling to people want-
ing to acquire an animal can help prevent mis-
matches that can diminish the welfare of the animal.
Some veterinary hospitals, as well as many animal
shelters, provide this service in one form or another.
A number of books also provide information that
can aid in pet selection (Tortora 1980, Hart & Hart
1988).

Other types of caregivers can attempt to match
the animal to his or her environment to improve
well-being. In choosing research animals, laborato-
ries often take the species, breed, or individual char-
acteristics of the animal into account. Their primary

consideration is usually the suitability of the animal
for the particular research problem, but welfare of
the animal should also be a consideration.
Government research laboratories have created
socialization criteria for animal vendors to follow
for the vendor to be an eligible animal provider
(Weed 2003).

Our contention is that if more attention were paid
to the fit of the animal to his environment, well-
being of the animal would be improved. For exam-
ple, a retriever that had been used to a great deal of
exercise and was subsequently acquired from a shel-
ter for a research project may have lower well-being
in a small laboratory cage than would a purpose-
bred Beagle that was adapted to confinement in
small cages.

SUMMARY

The psychological well-being of animals has
become a consideration for many animal caregivers
and for the public at large. Scientific studies are
helping identify the factors that influence well-
being and how they exert their influences. Those
studies are also helping us identify the psychologi-
cal needs of animals and develop criteria for psy-
chological health.

We’ve presented a number of ways in which the
psychological well-being of animals under human
care can be improved. Caregivers should be encour-
aged to take steps to improve the psychological
well-being of their animals. Veterinarians can play
an important role in encouraging the improvement
of psychological wellness because other animal
caregivers, whether owners, breeders, laboratory
caregivers, or shelter workers, are likely to come
into regular contact with a veterinarian, who is in a
position to educate and encourage others. Hetts et
al. (2004) describe how general-practice veterinari-
ans can promote these aspects of behavioral well-
ness as part of their practices and in such a way as
to benefit the animal, the pet owners, and the veteri-
nary hospital itself.

NOTE

1. Fundamentals of Canine Behavior. Animal
Behavior Associates, Inc.; Phone: 303-932-9095,
Website: www.AnimalBehaviorAssociates.com
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Do Animals Experience
True Happiness?
Franklin D. McMillan

Happiness is the most obvious of psychological
concepts and at the same probably the most elusive.
Studies have shown that people, when asked, claim
to have an intuitive understanding of what happi-
ness is (Argyle 2001). But when it comes to defin-
ing happiness with precision, the task for science
has proven to be exceedingly difficult. One of the
biggest problems is that happiness is not the same
for everyone. When people conceptualize happi-
ness, some describe it as being in a state of joy or
other pleasurable emotion, while others think of it
as being satisfied with one’s life overall (Argyle
2001). For the first 75 years or so of the twentieth
century, researchers in human psychology focused
their studies nearly exclusively on the pains and suf-
ferings of the mind and devoted little to no attention
to the positive emotions and feelings of life. This is
not surprising in light of the fact that unpleasant
feelings command more attention and urgency and
that the individual under their influence wants to be
rid of them. Probably as a result of this personal
sense of urgency commanded by unpleasant feel-
ings, the rehief of distress and suffering was the pri-
ority for scientific study. Happiness was presumed
to be a result of the successful alleviation of
unpleasant emotions and feelings and hence did not
warrant specific study. Research specifically
designed to examine happiness and its contributing
factors began in earnest in only the past quarter cen-
tury.

For something of such monumental importance to
human existence, it seems remarkable that happi-
ness was not an object of serious study until so
recently. Fortunately, despite its very belated start,
this new field in human psychology has achieved
rapid progress in just the past few years (Diener &
Larson 1993), including numerous books (Myers
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1992, Lykken 1999, Argyle 2001) and, at the tail
end of the twentieth century, the first textbook
devoted to the science of happiness: Well-being: The
Foundations of Hedonic Psychology (Kahneman et
al. 1999). But if we regard the study of human hap-
piness to be in its infancy, we can safely say that the
understanding of happiness in animals is at the blas-
tula stage. Although positive influences on well-
being have been discussed by animal scientists, the
interest they have received is dwarfed by the atten-
tion directed at the unpleasant experiences such as
fear, frustration, and “stress” (Mench 1998).
Encouragingly, in recent years, discussions of wel-
fare in animals have increasingly mentioned “plea-
sure” (Mench 1998). Among the problems of
understanding happiness in all animals—human and
nonhuman—is the question of how happiness can
be measured. The very essence of the enterprise of
science is measurement; if something cannot be
quantified in some way, it eludes study, at least by
the standard scientific method. For this reason,
many researchers claim that scientifically studying
consciousness is not possible—in any living
being—for how can one measure consciousness?
How can any mental state be measured in animals?
Happiness presents such difficulties in this respect
that it has caused psychologist David G. Myers
(1992) to lament, “Oh, for a happiness thermome-
ter.”

THE TERMINOLOGY
OF HAPPINESS

What is happiness? To answer this question, we
must first address one of the main points of confu-
sion inherent in terminology. Two common uses
exist for the terms happy and happiness. The expres-
sion “l am happy” may refer to one’s current mood
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or to one’s assessment of life overall. As Davis
(1981) has noted, “happy” has the same ambiguous
meaning as “warm” does. “It is warm in Florida”
may refer to today’s weather report or to Florida’s
general climate. This ambiguity leads to such con-
fusing semantics as that of a person in the throes of
sadness upon hearing that his mother just died being
able to say he is happy. He is, of course, referring to
being happy in his overall life. Currently, no con-
sensus exists among scientists and philosophers on
the meanings of happy and happiness; however, it is
important to recognize the distinction between the
two uses of the term—the short-term state of feeling
good and the long-term mood state referring to
one’s evaluation of life overall.

In this chapter, I will use the term happy to refer
to the short-term experience of pleasant feelings of
the present moment, such as the emotional states of
joy, pleasure, enthusiasm, contentment, emotional
warmth, positive mood, and the like. In this sense,
“the dog feels (or is) happy” will mean that the dog
is currently enjoying a pleasurable emotional state.
I will use the term happiness, and, more specifi-
cally, true happiness (as it is often termed in
humans), to refer to the long-term mood state asso-
ciated with one’s evaluative overview of life. This
form of happiness is the degree to which one per-
ceives his or her own life to be fulfilling, meaning-
ful, and pleasant—the pervasive sense that life is
good (Myers 1992, DeGrazia 1996).!

Because happiness is regarded to necessarily
involve the evaluation of one’s own life as a whole
and because it is generally believed that no nonhu-
man animal has the mental capacity to form evalua-
tive judgments about their lives as a whole,
happiness in animals has never received serious
consideration. Whereas abundant evidence now
exists that animals can feel pleasure and be happy
(Cabanac 1979, 1992, this volume; Cabanac &
Johnson 1983; Balasko & Cabanac 1998), the issue
of happiness has not been explored. The purpose of
this chapter is to examine the evidence supporting
the existence of true happiness in animals.

THE HAPPY ANIMAL

Before presenting the case for happiness in nonhu-
man species, let us look briefly at the happy animal.
That animals can be happy does not establish that
they also experience the complex mental state of
true happiness. It is certainly reasonable, however,
to conclude that a prerequisite to experiencing hap-
piness is the capacity to experience the transient
pleasures and joys of feeling happy.

The presence of pleasure and joy in conscious
animals is supported most strongly by the evolu-
tionary value of such feeling states. As DeGrazia
(1996) has argued,

If they {animals] can have unpleasant or aver-
sive mental states, they are, by definition, con-
scious. Such mental states in these creatures are
motivational; pain, discomfort, distress, fear,
anxiety, and suffering motivate doing things that
tend to make the unpleasant experiences stop. It
is difficult to see how evolution might have con-
ferred consciousness on these animals, provided
them aversive states, provided human beings
both aversive states and pleasurable ones, yet
not provided nonhuman animals any capacity
for pleasure. For pleasure, too, is motivating; we
seek it, other things being equal.

In fact, all of the foundational criteria associated
with pleasurable feelings in humans—evolutionary
value, motivational function, associated behavior,
neuroanatomy, and neurophysiology—appear to be
present in all mammal species (Cabanac 1992).

All mammals—and in all likelihood birds and
probably other animals—appear to be equipped
with brain circuits that motivate them to behave in
ways that make them feel good (Lykken 1999;
Cabanac, this volume). In this way, the mammalian
brain is considered to be wired such that certain
behavior triggers the delivery of an internal
reward—in the form of a pleasurable feeling.
Evidence suggests that the evolution of this mental
circuitry forged an association between behavior
beneficial to one’s own fitness and pleasant feelings,
which appears to be an important mechanism for
keeping conscious animals motivated to do things
that promote survival and reproduction. In compar-
ing the association of human behavior and affective
experiences—particularly that of nonverbal
infants—with the behavior of animals, it appears
highly likely that all conscious animals are pro-
grammed to seek and repeat doing those things that
feel good and to avoid things that feel bad.

Supporting this contention is a substantial body
of research that has demonstrated the remarkable
similarities of affective experiences in humans and
animals. Michel Cabanac (Cabanac 1979, 1992, this
volume; Cabanac & Johnson 1983) has pioneered
research revealing that the response patterns of
humans and animals to various pleasure-eliciting
stimuli—such as taste and ambient temperature—
are essentially identical. Response frequencies,
expressions of preferences among stimuli, the
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weighing of pleasant against unpleasant stimuli, and
the relative and contextual nature of pleasure all
show substantial consistency across human and
many nonhuman species. Human ratings of pleasure
or displeasure can be altered by physiological and
environmental factors; for example, the pleasure
associated with sugar is relative and varies accord-
ing to one’s blood glucose concentration, and the
pleasure associated with a cold drink varies with the
ambient temperature (Cabanac 1979). The affective
reaction of rats to taste can be altered by the same
sets of physiological and psychological factors. The
changes in the animal behavior match the changes
in human behavior when the humans report experi-
encing pleasurable affect (Grill & Berridge 1985,
Berridge 1996). Furthermore, the pain detection
threshold—the smallest intensity of a noxious stim-
ulus that humans experience as painful 50% of the
time—-and the pain tolerance threshold—ihe level
of pain that can no longer be borne or tolerated by a
subject—are essentially the same in humans and a
variety of nonhuman vertebrate species, as indicated
by avoidance or escape behavior (Hardy et al. 1952,
Vierck 1976, DeGrazia & Rowan 1991, Lascelles
1996). Many psychotropic drugs such as anxiolytics
and antidepressants show very similar effects in
humans and animals (Dodman 1997). In studies of
self-administration of drugs such as opioids, barbi-
turates, alcohol, cocaine, and caffeine, animals
show patterns of drug use strikingly similar to the
patterns exhibited by human users of the same
agents (Schuster & Thompson 1969, Colpaert et al.
1980). Rats with arthritis learn to self-administer or
self-select food or water containing analgesic drugs
(Colpaert et al. 1980, 2001).

Support for the emotional experience of pleasure
and joy in animals is vast and derives from numer-
ous methods of study: experimental evidence (as
cited above), ethological study of animals in their
natural environments, and anecdotal observations.
This extensive body of evidence has convincingly
demonstrated that many of the sources of joy in
humans (Izard 1977) have been described in ani-
mals, including play (Poole 1997, Houpt 1998,
Siviy 1998), competition (Brown 1993), discovery
(Butler 1953, Montgomery 1954), creativity (Pryor
et al. 1969), eating and drinking (Cabanac &
Johnson 1983, Balasko & Cabanac 1998), compan-
ionship (Coren 1994, Panksepp 1998, Herzing
2000), and recognition of familiar persons or ani-
mals (Poole 2000).

To the extent that animals experience subjective
pleasure, and joy in particular, it appears over-

whelmingly likely that animals can be happy. The
emotional capacity to experience pleasures of the
moment is vastly different than the cognitive capac-
ity to form an emotional appraisal of how one’s
overall life is faring, however. Do animals experi-
ence this much-more complex state of true happi-
ness? And how could we distinguish true happiness
in animals from merely being transiently happy?

ANIMAL HAPPINESS

For sentient animals, emotions are a relatively con-
stant experience, their feelings giving either a pleas-
ant or unpleasant quality to just about all of one’s
waking moments, but happiness is not the emotion
one feels at any particular moment. Happiness is a
pervasive sense over time that all is well (Myers
1992), an evaluation of life as a whole (Averill &
More 1993, Argyle 2001). Happiness transcends the
emotional ups and downs of day to day living; it has
an enduring effect that outlasts temporary sufferings
in such a way that one can possess happiness even
while presently experiencing unpleasant feelings,
such as the example given earlier of the man whose
mother died. Happiness may include episodes of joy
and other pleasant emotions, but happiness is not
equated with these, and in fact may include episodes
of struggle, turmoil, and suffering (Averill & More
1993). Research on happiness in people has led to
the widely agreed conclusion that happiness con-
sists of three main components: life satisfaction,
positive affect, and negative affect (Argyle 2001). It
has been proposed that as constituents of happiness,
joy is the emotional component, whereas satisfac-
tion is the cognitive component representing a
reflective appraisal—a judgment—of how well
things are going—and have been going—in one’s
life (Argyle 2001)

Animal happiness—in the sense that the term is
being used here—has never been defined. In
humans, happiness is often equated to subjective
well-being (Averill & More 2000, Argyle 2001). In
the animal literature, scientists who write about ani-
mal well-being characteristically avoid mention of
the term happiness. A major reason for this appears
to be attributable to the common belief that animals
live only in the present and experience only emo-
tions of the moment (Clark et al. 1997b) and hence
presumably lack the capacity to cognitively evaluate
their lives as a whole. In fact, to date, this central
aspect of human happiness has not been demon-
strated in animals. Therefore, the argument goes,
although capable of being happy (experiencing joy
and pleasure), animals have no capacity for true
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happiness as experienced by humans. In scrutiniz-
ing this long-held belief, we will consider some of
the important qualities of happiness as it is con-
ceived by psychologists.

Studies in humans and animals have identified a
psychological trait shared by many species, and
seemingly present in all mammals, that allows them
to adapt to wide-ranging changes in their environ-
ments (Lykken 1999, Argyle 2001). The brains of
these species are constructed in such a way that the
animals habituate to changes in the input processed
by the nervous system. By making the mental impact
of events impermanent, this trait of adaptation equips
the animal with the ability to rebound in a relatively
short time from the emotional highs and lows of life’s
events. This psychological mechanism ensures that
the animal is not incapacitated from psychological
trauma, prevents complacency in the event of sudden
good fortune, and, overall, appears to ensure that the
individual is able to effectively respond to the next
challenge it encounters in life. Numerous studies
have shown that in humans, it is unusual for any
single event—good or bad—to create a lasting alter-
ation of the individual’s sense of well-being, a phe-
nomenon that holds true even for the greatest
extremes of tragedy and triumph (Suh et al. 1996,
Lykken 1999). The death of a cherished companion
or spouse, severely disabling and permanent injuries
and illnesses such as paralysis, loss of vision, or the
diagnosis of a progressive fatal disease—or, con-
versely, receiving a major promotion, highly
esteemed honor, or coveted award; winning a major
professional competition or tournament champi-
onship; and even winning multimillion dollar prizes
in gambling ventures—all lead to extreme emotional
lows and highs that, in time, usually recover to the
prior level of happiness (Myers 1992, Lykken 1999,
Argyle 2001). Lottery winners interviewed a year
later generally report that the “high” of winning has
faded away (Lykken 1999). Likewise, studies of peo-
ple seriously injured in car accidents have found that
less than a month after victims suffered paralyzing
spinal cord injuries, their pre-injury levels of happi-
ness had often returned (Myers 1992, Lykken 1999).
As psychologist David Myers (1992) has written,
“The point cannot be overstated: Every desirable
experience—passionate love, a spiritual high, the
pleasure of a new possession, the exhilaration of
success—is transitory.”

In animals, evidence exists to suggest that the
transitory nature of emotional ups and downs also
occurs. A study of dogs that had become paralyzed
in their hind legs showed that their mental attitudes,

as judged by their owners, was as good three months
after as before the paralysis in 85 percent of the ani-
mals (Bauer et al. 1992). Anecdotal reports also
attest to the resiliency of moods in animals that have
experienced severe trauma. Two stray Jack Russell
terriers were found roaming the streets of Essex,
England, together (Anonymous 1998). When they
were found, one of the dogs had a sharp stick pro-
truding from each eye socket. Both eyes were too
severely damaged to regain sight and were enucle-
ated. The two dogs were then adopted out to live
together in the home of a kind and loving woman,
who named the blind dog Ben and his friend, Bill. A
year after the adoption, this woman told me in a
telephone conversation that the blind dog’s life has
been full of boundless energy, play, and fun (Becher
1999). She stated that this dog never acts as if he’s
disabled and that she could not imagine him show-
ing a higher level of happiness. Although we cannot
know the dog’s happiness level before his tragedy,
we can reasonably conclude that because his subse-
quent happiness appeared to be so high, he had
made a complete emotional recovery after his
trauma. Clinical observations suggest that the loss
of a companion can induce signs of grief (Dodman
1997) and depression (Overall 2002) in animals. As
in humans, these emotional lows appear to fade with
time, and the animal recovers to its level of emo-
tional well-being that existed prior to the emotional
event (Dodman 1997).

Current evidence suggests that for humans and at
least some nonhuman species, a stability in the aver-
age emotional life of individuals exists that tran-
scends the momentary fluctuations in mood. Life
events produce upward and downward shifts in
momentary affect, but when moods are averaged
over several weeks or months, these shifts average
out to reveal one’s mean level of emotion (Diener &
Larson 1984). This stability and relative constancy
of one’s level of happiness represents a concept that
has been termed the happiness set point (Lykken
1999). Base happiness levels appear analogous to a
temperature thermostat, which always tends to
return to the set point prior to the time when outside
forces act to change it. Furthermore, the set point
level has a strong genetic influence and differs sub-
stantially between individuals; some people have a
high set point (persons reporting a high level of hap-
piness), and others have a low set point (persons
with self-reported unhappiness) (Lykken 1999). The
transient nature of emotional fluctuations in animals
suggests the presence of a set point not dissimilar
from that in human happiness.
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As previously mentioned, happiness in humans
has three main components: life satisfaction, posi-
tive affect, and negative affect (Argyle 2001). A vast
body of research has provided extensive evidence
supporting the existence of two of these factors—
positive and negative affect—in animals (Panksepp
1998). Therefore, it appears thal animals possess
two of the three main components of happiness in
people. Let us now look at the third component—
satisfaction.

The satisfaction component is the cognitive part
of happiness—a reflective appraisal, a judgment, of
how well things are going and have been going in
one’s life as a whole (Argyle 2001). A number of
elements are extremely important contributors to
life satisfaction in people. Among the most impor-
tant elements are active and challenging engage-
ment in the world (as opposed to passive
observation), fulfilling one’s needs and goals, a
sense of accomplishment, and, of possibly the great-
est importance, a sense of control (Averill & More
1993, Mench 1998). Although we cannot currently
gain direct information about life satisfaction in ani-
mals, we can examine the role and importance in
nonhuman species of these contributors to human
life satisfaction.

Active engagement in the world is an important
element in human happiness (Averill & More 1993).
Being passively stimulated without active involve-
ment is associated with diminished well-being, and
engaging the environment is related to a higher
sense of well-being. Research has shown that when
white rats are provided with various forms of sen-
sory stimulation but are prevented from interacting
with the stimuli, they develop smaller brains than
those rats that can freely interact with their environ-
ments (Wemelsfelder 1993). Even high levels of
mental stimulation and changes in the animal’s
environment may be of no benefit to emotional
well-being if the animal is prevented from interact-
ing with that environment. In animals
(Wemelsfelder 1993) as well as people (Averill &
More 1993), interaction and active engagement with
the environment appears to be a prerequisite to pos-
itive subjective well-being. As an example, the cat
confined to indoors who has a window to watch the
birds and other activity outside—but without the
ability to interact—may be experiencing no greater
emotional fulfillment than the cat who does not
have a window from which to gaze out.

All animal species—human and nonhuman—
have needs. For all sentient animals, well-being is
strongly related to the meeting of the individual’s

basic needs. For people, evaluations of life’s events
as positive or negative will depend to a large degree
on how much those events meet the person’s needs.
If persons interpret events as successfully meeting
their needs, they will react with pleasant emotions
(Diener & Larsen 1993). Animals have needs rele-
vant to their mental as well as physical well-beings,
and meeting these needs is essential for an animal to
experience a comfortable and satisfactory life
(Clark et al. 1997a). As in humans, a large propor-
tion of an animal’s needs—physical and mental—
appear to be represented in the form of affect. A
large body of evidence supports the notion that for a
vast array of needs, unpleasant affect signals to the
animal that the need has not been fulfilled. The
unpleasant feelings also appear to serve as a highly
effective motivational force compelling the animal
to fulfill the need. Examples of unmet needs and
their associated affects include insufficient food
intake and hunger, inadequate social companionship
and feelings of isolation or loneliness, deficiency in
body fluid levels and thirst, inadequate cover and
hiding places and fear, and inadequate body heat
and feelings of cold.

Needs are generally interpreted as requirements
for normal function; basic needs must be satisfied
for an animal to maintain a state of physical and
psychological balance (Clark et al. 1997a).
Therefore, need satisfaction, by lessening unpleas-
ant affect, also lessens threat to life or well-being.
Conversely, unmet needs cause the brain to contin-
ually deliver unpleasant affect to the animal.

Needs vary widely between species, sexes, age
groups, and individuals; however, some basic needs
appear to be fundamental to all sentient animals. A
partial list of specific examples includes oxygen,
water, complete and balanced nutrition, social com-
panionship (for social animals), mental stimulation,
play, hiding places, population density compatible
with available resources, and a structured, orderly,
and relatively peaceful society. Although nonhuman
animal needs are likely not as cognitively complex
as those of humans, all evidence supports that in
animals, like in humans, the successful meeting of
needs—and possibly goals—is rewarded with
heightened emotional pleasantness and hence is a
positive influence on happiness.

Happiness in humans is associated with a sense of
accomplishment, or achievement, of activities well-
performed, and doing productive work (Averill &
More 2000). In many studies involving many
species of animals, it has been shown that, given a
choice, animals most often prefer to work for their
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food even if the same food is freely available
(Anderson & Chamove 1984, Wemelsfelder 1990).
When given the choice between two sources of
food—for one, they can obtain food without any
effort, for the other, they have to do work or perform
some task—many mammals and some birds, such
as chickens and ostriches, exhibit a preference for
the food for which they have to work to obtain.
Because in both of these cases, the known reward is
the same (i.e., food), this suggests that an unseen
reward is guiding the choice for work. A reasonable
conclusion is that the work itself is a meaningful
reward to the animal; the animals are enjoying work
for the sake of the work itself, not unlike humans
who enjoy and take pride in their work. Numerous
animal trainers have commented that they believe
many of the working animals they have trained—
such as rescue dogs, guide dogs, and racehorses—
appear to enjoy the work that they do. An anecdotal
report of a unique incident at a marine aquarium
offers another example of animals appearing to
enjoy the performance of their jobs, or taking plea-
sure in accomplishment. Marine mammal veterinar-
ian James McBain (1999) recounts the time he was
called to the aquarium because the curator had
noticed that many of the performing seals had not
been eating their food for nearly two weeks. Despite
the apparent lack of food intake, ail the seals
appeared healthy, had lost no weight, and still per-
formed well in the shows. Suspecting that small
ocean fish had been getting in through a break in the
single wall separating the seals’ pen from the ocean,
a diver went into the pen to check for fish. What he
found instead was a large hole in the wall that
allowed the seals to freely move in and out of their
pen into the ocean any time they desired. The seals
had been going out to the ocean to feed but had not
missed a show in two weeks. Eschewing the free-
dom that was fully available, the seals were appar-
ently getting considerable enjoyment out of their
daily performances.

A critical element in the happiness equation in
people is the sense of control one has over his own
circumstances and fate. The individual who per-
ceives that he has no control over his life circum-
stances—that whatever he does is ineffective in
changing his situation—frequently develops the
devastating emotional states of helplessness and
hopelessness. A sense of control over one’s life is
one of the strongest and dependable predictors of
positive feelings of well-being yet identified in peo-
ple (Myers 1992). When people gain more control
over events in their lives, they enjoy improved

health and morale. Studies of nursing home resi-
dents and prisoners—groups traditionally given lit-
tle control over their lives—have shown that when
control is given, such as allowing the residents to
arrange furniture to their liking or schedule their
own activities, the people become more active, alert,
and happy (Myers 1992).

In nonhuman animals, control has been shown to
have a powerful influence on well-being and health
(Seligman 1975, Peterson 1999). Animals raised in
situations where they were given control over such
things as access to water, feeding, and the amount of
light in their habitats grew up to be more
exploratory, self-confident, and less anxious than
animals that received the same water, food, and
lighting but had no control over these factors (Fox
1986). Some experimental evidence supports the
contention that control is desired for its own sake.
When white-footed mice were given control over
certain aspects of their captive environment, they
appeared to engage in a battle for control with the
experimenters (Kavanau 1967). If the experimenters
made the lights bright, the mice would dim them to
darkness. If the experimenters made the room dark,
the mice would turn the lights up bright. Prior test-
ing to determine the animals’ preferences in lighting
levels showed that when they controlied the lights,
their selection of light levels in reversing the exper-
imenters’ manipulations would be beyond the levels
they originally showed a preference for. If the mice
were awakened from sleep and emerged from their
nest boxes, they would soon go back inside on their
own; however, if the experimenters picked the mice
up and placed them in the nest box, the mice would
immediately come back out, even if they were
placed repeatedly back in the box. The mice chose
to exert control, even if it meant more work or hav-
ing the lights at levels they did not normally prefer.

Control is an important method for coping with
threatening stimuli. When an individual perceives
that he possesses the ability to control—and, more
specifically, to lessen—the unpleasantness of an
aversive situation, the negative psychological
impact of the situation is diminished. Control may
simply involve escaping the unpleasant stimulus;
numerous experiments have shown that the psycho-
logical and physical damage of a stressor is low
when the stressor is escapable and high when
inescapable (Visintainer et al. 1982, Laudenslager et
al. 1983, Shavit et al. 1983). For animals and
humans, the perception of an ability to control the
intensity of unpleasant affect (such as fear, anxiety,
pain, and isolation distress), that is, a belief in one’s
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own ability to influence outcomes, is a consistent
correlate of well-being (Peterson 1999). The key to
this sense of control seems to be the knowledge that
the subject can turn off the unpleasantness at any
time he or she chooses. The sense that one has con-
trol, even if it is not exerted, is highly effective in
reducing the harmful effects of physiologic and
emotional stress.

Animals in the research laboratory or in the wild,
and humans in oppressive conditions, often develop
the emotional states of helplessness and hopeless-
ness when they experience repeated traumas over
which they have no control (Myers 1992)—likewise
for companion animals subjected to ongoing physi-
cal or emotional (such as loneliness) neglect and
abuse, which show very close parallels to the emo-
tional consequences of maltreatment in children
(Hobbs et al. 1993; Bremner et al. 1995; McCobb et
al. 2001; McMillan, this volume, Chapter 12).
These individuals learn that anything they do to
improve their trying circumstances is unsuccessful,
and they suffer paralysis of the will, passive resig-
nation, and motionless apathy. This condition,
termed learned helplessness, may then generalize to
all aspects of the animal’s life. After exposure to
uncontrollable stressors and developing learned
helplessness, animals have great difficulty coping
with a wide variety of life’s tasks, even the most
routine, such as competing for food or avoiding
social aggression (Seligman 1975).

The importance of control and helplessness for
our examination of happiness encompasses more
than the generally pleasant and unpleasant affect
experienced, respectively, with and without control.
It seems clear that the affective unpleasantness asso-
ciated with the lack of control, especially in inten-
sively aversive circumstances, is a major detractor
from an individual’s level of happiness. However,
the concept of control also involves a cognitive
aspect that suggests an evaluative view of one’s life.
Helplessness appears to distort the animal’s think-
ing processes such that it causes the animal to per-
ceive the world very differently than the normal
animal in terms of what their behavior can accom-
plish. Helpless animals do not evaluate each chal-
lenge individually as hopeful or not hopeful—they
appear to evaluate their situations overall as hope-
less. They lose motivation and hope across the
board as the mood pervades all other aspects of life
from simple challenges to the enjoyment of life’s
pleasures. The sense of helplessness often general-
izes even to settings where the animal again has
control over its situation (Peterson 1999). The ani-

mals seem to have a view of life, not just the task at
hand, as hopeless. As Sapolsky (1994) has inter-
preted the situation, it is as if the animal looks at its
situation in life as “there is nothing I can do. Ever.”
Helplessness from the perception of having no con-
trol appears to have profound consequences for the
animal’s entire behavior pattern in life.

The hopelessness and despair of helplessness
show substantial similarities to clinical depression
in humans. Both helplessness and depression appear
to be a mental state resulting from a lack of control
over long-term unpleasant and aversive circum-
stances (Wemelsfelder 1990). Like depressed per-
sons, helpless animals lose interest in normal joys in
life such as eating and sex (Sapolsky 1994).
Moreover, the treatments used for depression—anti-
depressants and electroshock therapy—speed the
animals’ recovery from the state of learned help-
lessness (Sapolsky 1994).

Several theories of human happiness propose that
a person’s happiness level is in part determined by
comparisons that he or she makes with him- or her-
self against some standard (Michalos 1985, Argyle
2001). Often, peoples’ standards come from observ-
ing people around them or remembering what they.
themselves were like in the past. In this way, social
comparison theory says that people judge their own
happiness not simply by viewing their own situation
but on a relative basis according to the discrepancies
between their situations and those of other people or
those of their own pasts (Michalos 1985, 1986).
Because it is this discrepancy, or gap, that is pro-
posed to be a key determinant of happiness, these
views are also known as gap theories (Wills 1981,
Michalos 1986, Smith et al. 1989). It is hypothe-
sized that if the comparison is favorable, happiness
is facilitated; if the comparison is unfavorable, hap-
piness is impaired (Michalos 1985). For example, a
man with a family and home may be quite content.
Then he meets up with a group of old high school
classmates and learns that they have all achieved far
more than he has in life—in their careers, financial
holdings, marriages, and raising successful chil-
dren—and were able to retire at a young age when
he knows it will be many years before he can retire.
The contentedness quickly gives way to a sense of
disappointment, disillusionment, and failure. Or
consider the factory worker who is quite satisfied
with his job but then learns that all of his coworkers
are earning twice as much for the same work. The
person is now bitter, angry, resentful, and unhappy.
In both cases, the individual at first has happiness
and then becomes less content when his situation
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compares unfavorably with those of others. In each
case, nothing about the individual’s circumstances
has changed—the only change was the newfound
awareness of a gap. Other examples abound: the
teenage girl who compares her own body with those
of all the current fashion models, the prison inmate
who compares his current situation with his earlier
situation when he was free, and so on. Social com-
parison theory says that knowledge of a gap in con-
ditions is a major determining factor in the
individual’s happiness.

Like happiness itself, social comparison (gap)
theory has not been a subject of interest in animals.
Recent research, however, has offered some enlight-
ening new insights into the use of comparisons in
animals.

In a study from the Yerkes National Primate
Research Center involving brown capuchin mon-
keys, Brosnan and de Waal (2003) found that the
primates responded negatively to unequal reward
distribution in exchanges with a human experi-
menter, an effect amplified when a fellow monkey
received a reward with no effort at all. The monkeys
were first trained to exchange a granite token for a
food treat. Testing the monkeys in pairs, the
researchers then offered rewards of varying value to
the monkeys in exchange for a token. Choosing the
rewards according to prior tests of food desirability,
the experimenters selected a piece of cucumber to
be the lower-value food and a grape for the higher-
value food. When both monkeys were given a
cucumber slice in exchange for a token, they made
the trade 95 percent of the time, but when the sub-
ject monkey observed the other monkey being given
a grape for an equal effort (1 token), the rate of
cooperation from the subject monkey declined to 60
percent. In addition, the cheated monkey would
sometimes throw the token or make the exchange
but refuse to eat the cucumber, and when the fellow
monkey did not have to do anything to get a grape,
the subject monkey made the exchange for the
cucumber only 20 percent of the time. The rate of
refusal to exchange increased as the experiment pro-
ceeded. The researchers determined that it was not
simply the sight of a better treat that made the mon-
keys dissatisfied with a normally accepted food
treat, as control studies in which the monkeys
receiving the low-value reward could see the high-
value reward with no other monkey present resulted
in fewer refusals of the cucumber. This suggested to
the researchers that the change in satisfaction was
based on seeing a partner receive a more prized
reward rather than on the mere sight of the reward.

The scientists concluded that capuchin monkeys,
like humans (Andreoni & Brown 2002), apparently
measure reward in relative terms, comparing their
own rewards and efforts with those of others. They
appear less satisfied with normally acceptable
rewards if another individual receives a better
reward.

The monkeys in this study showed behavior
highly consistent with basic elements of social com-
parison theory, in which a person’s satisfaction and
happiness are partially determined by how his or her
situation compares with that of others. The factory
worker seeing his coworkers receive a larger reward
for an equal amount of work can become less satis-
fied with a formerly acceptable reward.
Furthermore, it is reasonable to presume that, like
the capuchins, the factory worker merely seeing the
bigger reward (e.g., seeing a pile of money sitting
on the factory owner’s desk) would not be expected
to have the same negative effect on satisfaction as
would seeing coworkers being handed that reward.

TRUE HAPPINESS

If, as is often proposed, animals think and experi-
ence emotions only of the moment, happiness as a
life-as-a-whole concept would not be expected to
exist in animals. The key determinant would appear
to be whether animals have the ability to assess life
satisfaction in a broad view as humans do. What is
the evidence that true happiness exists in animals as
a long-term mood state—different from the ups and
downs of emotional experiences felt on a moment-
to-moment basis?

An anecdotal case may provide some preliminary
answers to this question. Billy is a four-year-old
male Beagle dog patient of mine. Billy behaves in a
way that would lead the casual observer to say he is
a happy dog. When he greets people, he doesn’t just
wag his tail but wags the whole back end of his
body. But he doesn’t act happy when he greets just
people—he greets other animals such as dogs, cats,
birds, and horses in the same way. He acts happy
when he’s playing, when he’s on a walk, when he
goes to the dog park, and when he’s going to see the
veterinarian. He acts happy when he gets a treat as
well as when he gets an injection. He acts happy
when he gets dirty and when he gets a bath. He acts
just plain happy. He has what we would call in
humans a happy disposition.

The numerous theories of happiness in humans
have not resolved the question as to whether people
with Billy’s disposition experience happiness
because good things happen to them, or do they
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judge things around them as good because they
have happiness? In other words. because we regard
an evaluation of one’s own life to be strongly corre-
lated with happiness, is the evaluation the cause of
one’s happiness level or the result? Not surprisingly,
research in people provides evidence for both. Billy
offers an interesting insight into the potential for
animal happiness. Assuming a canine cognitive
ability to assess one’s own life as a whole (an
assumption to be discussed shortly), how would
Billy evaluate his life? Favorably, we could safely
presume. However, the direction of causation of this
evaluative process would be as unclear in Billy as it
can be in humans.

But Billy’s case has a more instructive lesson to
offer regarding animal happiness. Billy’s personal-
ity appears to provide an example of the well-rec-
ognized general stability of human happiness
levels—the happiness set point. As previously dis-
cussed, people seem to have a base level of happi-
ness from which each moment’s emotions and
moods cause only temporary deviation; in time, the
individual’s level of happiness gravitates back to the
base level. Billy has an emotional makeup that
reveals what, if he were a person, would be a
regarded as a high happiness set point. Billy’s owner
has described to me the deviations he shows from
his normal emotional state. He has occasional ups
(rare, seemingly because his mood appears already
so positive) and has shown several depressed mood
states, such as when he was ill. However, within a
short time, Billy would always return to his happy-
looking self. The earlier story of Ben, the blinded
Jack Russell terrier, and the study of paralyzed dogs
appears to demonstrate in animals an adaptation
process with an eventual return to a happiness set
point that is not appreciably different than that seen
in people. The emotional states associated with the
adversity appear to eventually dissipate, and the ani-
mal recovers to the prior baseline emotional level,
which, as in humans, differs from one individual to
another. This set point seems to be so reliable that
once the basic temperament of the individual animal
is known, we can predict with great precision the
happiness level that the animal will return to when
the current transitory emotional state fades. If ani-
mals experience only emotions of the moment and
have no long-term happiness mood state, what is
this highly predictable level that they are they
returning to after the emotional change of adversity,
or good fortune, subsides?

Forming an evaluation of one’s life overall as sat-
isfactory or unsatisfactory would appear to require

the cognitive capacity to conceptualize the future
and the past. If the common view of nonhuman ani-
mals as only living in the present is true, then it
would seem that animals lack the mental faculty to
form a concept of life as a whole. Do animais have
the ability to evaluate their lives as an overall expe-
rience? One answer to this question may be found in
a concept discussed earlier: control and helpless-
ness. In the learned helplessness model, the animal
that lacks the ability to control the intensity of
unpleasantness of an aversive situation may lapse
into a mental state of helplessness and hopelessness
and give up, unable to cope with even the simple
tasks of life. Notably, the states of helplessness and
hopelessness that arise do not remain confined to
any specific event; rather, these mood states gener-
alize to and permeate all aspects of the animal’s life.
Learned helplessness and the accompanying hope-
lessness are not transient emotions of the moment;
animals suffering from them act as though they are
mired in a depressed mood state with some perma-
nence that now exerts a broad detrimental influence
on the animals’ reactions to future events.
Helplessness seems to be an evaluative view of
one’s life condition. It is a distorted cognitive
appraisal of the world overall; it is the animal seeing
the world as an impossibly difficult set of chal-
lenges. Behavioral responses suggest that the help-
less animal assesses its life as so hopeless that it has
no reason to make any attempt at improvement. The
animal appears to be thinking, “I can’t do anything
to change my miserable situation, so I'm not even
going to try.” A reasonable interpretation of this
mental process is that learned helplessness is a cog-
nitive and affective mental state that, in contrast to
other mental states, involves cognitive evaluations
and emotional affect regarding one’s life overall.
That is, it involves a life judged and felr to be unsat-
isfactory as a whole.

Helplessness suggests that animals have the
capacity to think and form feelings about aspects of
their lives over time, not to be “locked” in the pre-
sent. Most importantly, if unpleasant mood states
like helplessness and hopelessness can incorporate a
life-as-a-whole view, it would seem logical to con-
clude that such a life view would be found in plea-
surable mood states such as happiness.

The study of capuchin monkeys discussed above
offers good evidence for the use by nonhuman pri-
mates of comparisons between their situations and
others’, and the relativity of satisfaction based on
the results of such a comparison. This study, how-
ever, was evaluating comparisons for single inci-
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dents and resulting in apparent emotions of the
moment. Although this supports the existence in
animals of the capacity to react with negative emo-
tions when comparing unfavorably to others, an
immediate emotional reaction may not be the same
as long-term happiness states. We need to search for
evidence of social comparisons in animals in which
an unfavorable comparison reflects a judgment of
and effect on life overall.

One approach to this quest is to look for evidence
that animals seek not an immediate affective reward
but a better life. Can an animal strive for a better life?
By attempting to create, or acquire, a better life, the
animal would appear to be making a comparative
assessment of overall lives. How might such a change
of life be recognizable? First, we would have to
observe the animal taking some action that changes
its life in a substantial way. Second, that action would
have to have no immediate reward; that is, there
would have to be no payoff other than the new life
itself. If, for example, a dog that lives in a house
where he is physically abused leaps the fence and
runs away, the dog might have made a cognitive judg-
ment that a life elsewhere would be more favorable
than his current abused life, or the dog may just be
fleeing the punishment and gaining immediate relief
from the pain. That a possible immediate reward for
the flight exists means that we cannot attribute the
action to the more complex cognitive process of
assessing one’s life as a whole and choosing to
improve it. The behavior that leads to a better overall
life would need to have as its only objective a better
overall life.

Many animal species (including, in diverse and
often subtle ways, human beings) form a social
structure in which social status is ranked by domi-
nance relationships. Once called “pecking orders”
because of the early studies with chickens, such
rankings are now termed dominance hierarchies.
Dominance hierarchies appear to exist in almost all
but the most solitary species of birds and mammals,
including species as diverse as elephant seals, lions,
mice, gorillas, domestic fowl, marmosets, gibbons,
muskrats, and red deer. These hierarchical systems
establish structure in animal societies by enforcing
social order and greatly minimizing confusion, tur-
moil, social instability, and violent confrontations.
Dominant status in these hierarchies is associated
with numerous advantages. As compared to subor-
dinates, dominant individuals generally have more
freedom to move about, control the attention of
group members, have priority of access to food and
high-quality resting spots, attract higher quality

mates and favorable grooming relationships, can
suppress others’ reproductive activities, and have
greater resistance to stress and disease. With these
extensive “perks,” any subordinate animal that can
achieve dominant status clearly acquires a new
life—one of substantially higher quality. The way in
which a subordinate animal acquires dominant sta-
tus is what is relevant to the issue of happiness. In
some cases, a subordinate seizes a dominant posi-
tion left vacant by the death of a dominant individ-
ual; however, the most common method by which a
subordinate moves up the ladder in the dominance
hierarchy is for the subordinate to challenge the
dominant individual to a contest. These contests
typically involve aggression in the form of highly
ritualized displays of strength rather than actual vio-
lence, the winner being determined more by show
than fight. Animals sometimes compete as force-
fully and aggressively for social rank as they do for
other highly desired resources such as food or mates
(Serpell & Jagoe 1995), suggesting a strong motiva-
tion underlying the pursuit and protection of domi-
nant status.

The key issue is the reason for the challenge
itself. The important questions include: What is the
psychological motivation for the challenge?
Considering the potentially extreme risks associated
with challenging a dominant individual for his posi-
tion, what does the challenger see as the reward for
the challenge? What, if any, immediate reward is the
challenger aware of when he initiates the challenge?
From the dominant animal’s point of view, why,
when he is challenged, does he fight so hard to
defend his dominant position?

These questions currently lack answers. No iden-
tifiable immediate reward to dominance challenges
appears to exist. With no such payoff, no motivation
is apparent for the challenge other than to obtain a
better life. If no immediate reward truly exists, this
phenomenon—challenges within the dominance
hierarchy—suggests the presence of the cognitive
capacity to judge one’s own life as satisfactory or
unsatisfactory as compared to another’s life and to
take action to improve it. The only recognizable
reward is a better life, implying, at the minimum, a
judgment of dissatisfaction with one’s current life
(or, in the case of defending a dominant position, a
judgment of satisfaction). This phenomenon, con-
sistent with the social comparison theories of
human happiness, also appears strikingly similar to
the situation for human beings who strive for a bet-
ter life (Lykken 1999), whether through the further-
ing of one’s education, seeking a professional
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promotion, getting a better job, pursuing fame or
fortune, or seeking the power of elective office.

As previously mentioned, gap theories in humans
may involve comparisons between one’s current and
past situations. To identify this process in animals,
we must find a situation in which an animal’s life
has undergone substantial change. Marine biologist
Carol Howard (1996) recounts the story of two dol-
phins that were captured, studied extensively in cap-
tivity, and then released back into the ocean. Being
tame and socialized to humans, the now-free dol-
phins continued interacting with researchers when
the researchers went out in their boats to study the
dolphins. Howard and her group noticed that once
the dolphins were again living in the wild, the things
that in captivity had elicited the greatest signs of
pleasure and joy—such as being rubbed by a person
and playing with Frisbees and other toys—no
longer elicited interest from the dolphins. It is rea-
sonable to surmise that the life change caused a rel-
ative change in the emotional reactions of the
animals to pleasure-inducing stimuli, possibly by
raising the threshold of joy once life overall became
much more satisfying. This would be comparable to
the lonely person who gets enjoyment from watch-
ing television, but, when surrounded by new friends,
activities, and a much more fulfilling life, finds tele-
vision programs to be much less rewarding. In these
situations, the relative nature of the enjoyment
derived from an activity appears to reflect a change
in the satisfaction and happiness level in one’s life
overall.

Collectively, the above studies and anecdotal
observations offer substantial evidence that animals
form life-as-a-whole evaluations. These evaluations
are likely not as cognitively complex as those in
humans, but they do appear to represent an assess-
ment of life satisfaction. Evidence supporting a hap-
piness set point that functions similarly in animals
and humans, control and helplessness contributing
to a cognitive appraisal of the degree of hope in
one’s life, and satisfaction levels relative to how
one’s own situation compares to others’ (the social
comparison or gap theories of happiness) collec-
tively support the existence of true happiness in ani-
mals that bears a strong resemblance to that in
humans.

THE CHALLENGES OF ANIMAL
HAPPINESS

Animal happiness, as the term is being used here,
has not been a subject of serious study. Certainly,
confirming the existence of happiness in nonhuman

animals is a formidable challenge. A first step
would be the development by cognitive scientists
and animal behaviorists of testable hypotheses
regarding animal happiness,

No consensus yet exists for an accurate way to
measure emotional health, psychological well-
being, quality of life, or happiness in any animal.
Whether assessments of these differently named
concepts are actually measuring the same thing is
yet to be determined, but until terminology of the
various mental states are standardized, it is at least
likely that research in one area will lead to progress
in the others.

Considering the vast interspecies differences, it
is unreasonable to expect that prescriptions for
promoting happiness {or any related psychologi-
cal states) will have broad applicability across the
diversity of species in the animal kingdom.
Different animals have vastly different needs, live
in different habitats, have social or solitary
lifestyles, and use different modes of locomotion.
Vast individual differences exist in humans as to
what contributes to happiness. Given the enor-
mous differences of needs and desires in ani-
mals—not just interspecies variation, but
individual variation—it is likely that a specific
factor that might promote happiness in one animal
may fail to benefit another and may even work
oppositely and adversely affect happiness (Novak
& Suomi 1988).

Every animal-—dog, cat, horse, sheep, rat, whale,
beaver, hippopotamus, and human—is an individual
with a unique set of needs and desires. Every ani-
mal, by virtue of genetic endowment and unique
learning experiences, has an emotional makeup that
responds differently to life’s events. Therefore, in
the final analysis, happiness is a highly individual
matter and should be addressed at the level of the
individual animal.

NOTES

1. It is worth noting that, at present, no consensus
exists as to how, or even if, happiness differs
from quality of life in humans. The issue has
not yet been addressed in animals (see
McMillan, this volume, Chapter 13).
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17
Animal Happiness:
A Philosophical View

Bernard E. Rollin

Reading the preceding chapter on animal happiness
(McMillan, this volume, Chapter 16) did a good
deal for my own happiness, not only in the momen-
tary experiential sense that McMillan describes of
feeling something like joy, but in the long-term,
evaluative sense that comes in humans from reflec-
tion on one’s life as a whole. The joy came from
realizing that I was reading a superb piece of philo-
sophical argumentation and analysis that eloquently
codified many of my own ideas. Not only that, but
the piece moved effortlessly from science to com-
mon sense and back again, with the author easily
shifting from data to anecdote, something no scien-
tist concerned with his or her reputation would have
attempted 20 years ago (Rollin 1989). The more
reflective happiness evoked in me was occasioned
precisely by the degree to which McMillan’s sort of
discussion is credible today and the degree to which
what I have called scientific ideology, a major
impediment to understanding both animal ethics
and animal consciousness, has been overcome.
Beginning almost 25 years ago, I sought to
develop a theory of our moral obligations to ani-
mals, one that went well beyond the traditional ethic
enjoining the avoidance of cruelty. In the course of
my analysis, 1 was clearly required to develop some
notion of animal welfare, how it is determined, and,
correlatively, some notion of animal happiness. At
that time, most people in animal-using industries,
particularly agriculture, saw the concept of “wel-
fare” in strictly physicalistic terms, as objectively
determinate and determinable, and thus as unrelated
to either value judgments or animal subjectivity.
Consider, for example, the statement of the first
CAST Report, tellingly entitled “Scientific Aspects
of the Welfare of Food Animals,” published in 1981:
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The principle criteria used thus far as indexes of
the welfare of animals in production systems
have been rate of growth or production, effi-
ciency of feed use, efficiency of reproduction,
mortality and morbidity. (CAST 1981)

In other words, according to the animal science
community, animal welfare can be objectively
determined from animal performance in the above
categories. If an animal performs successfully, it is
assumed to be in a state of good welfare. Disease or
“stress,” which impede fulfilling these criteria, are
sources of negative welfare. Donald Broom’s defin-
ition of welfare as being assessable in terms of an
animal’s coping with the challenges of its environ-
ment represents a more modern (and more sophisti-
cated) iteration of this physicalistic account of
welfare (Broom 1986).

The attempt to articulate the concept of welfare in
such terms represented a special case of what I have
elsewhere termed “Scientific Ideology” or the
“Common Sense of Science,” a set of philosophical
assumptions that underfunded scientific thinking in
the twentieth century (Rollin 1989). Though the
thinking underlying this ideology can be traced
back to Newton’s “I do not feign hypotheses,” the
establishment of empirical verifiability and elimina-
tion of untestable concepts as a way of demarcating
science from other areas such as metaphysics and
theology peaked in the late nineteenth and early
twentieth centuries. Though this dictum functioned
salubriously to eliminate a good deal of fluff from
science—aether, absolute space and time, ent-
elechies, life force—it unfortunately led to a great
deal of mischief that has been extremely harmful to
society’s view of science. Two key components of
this ideology were, first, the notion that science was
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“value-free” and thus made no value judgments in
general nor ethical judgments in particular, and, sec-
ond, that one could not talk sensibly in science of
subjective states in animals. This in turn militated in
favor of the traditional view of animal welfare as
measured by objective criteria and forestalled
thought that went beyond such measures.

It is now clear that to effect a proper analysis of
animal welfare, and a fortiori of animal happiness,
one needs both of the areas proscribed by Scientific
Ideology. In my work (Rollin 1981) and the work of
other scholars such as lan Duncan (1981) and
Marian Dawkins (1980) in the early 1980s, we
demonstrated that welfare had everything to do with
the animal’s subjective experience. An animal could
be highly productive in objective ways yet still be
experiencing negative welfare because of the nature
of its experience—boredom, fear, frustration of
basic needs, etc. Unlike nonconscious beings, ani-
mals have interests, not just needs (cars have needs,
but not interests). As I put it in 1981:

What is the difference marked by these terms?
Very simply, “interest” indicates that the need in
question matters to the animal. In some sense,
the animal must be capable of being aware that
the thwarting of the need is a state to be avoided,
something undesirable. Any animal, even man,
is not explicitly conscious of all or probably
even most of its needs. But what makes these
needs interests is our ability to impute some
conscious or mental life, however rudimentary,
to the animal, wherein, to put it crudely, it seems
to care when certain needs are not fulfilled. Few
of us humans can consciously articulate all of
our needs, but we can certainly know these
needs are thwarted and met. Pain and pleasure
are, of course, the obvious ways these facts
come to consciousness, but they are not the only
ones. Frustration, anxiety, malaise, listlessness,
boredom, anger are among the multitude of
indicators of unmet needs, needs that become
interests in virtue of these states of conscious-
ness. Thus, to say that a living thing has interests
is to suggest that it has some sort of conscious
awareness, however rudimentary. (Rollin 1981)

Thus, to put it simply, welfare cannot be sepa-
rated from the way the animal experiences or feels
the satisfaction or thwarting of its interests.

Though thinkers such as Duncan and Dawkins
did yeoman service in forcing the animal science
community to focus on what the animal experi-
ences, further potentiated by 1985 federal law for
animals in experimentation mandating the control

of pain and distress, scientific ideology continued to
forestall a full analysis of animal welfare and happi-
ness by shunning talk of the relevance of value judg-
ments to these concepts. A moment’s reflection on
the concepts of welfare and happiness, however,
reveals that they are conceptually bound up with
value judgments in general and ethical judgments in
particular. The concepts of welfare, like the con-
cepts of health and happiness, admit of gradations.

The ethical question that thus arises is this—
given a spectrum of animal feeling running from
abject misery to total euphoria, at what point have
we fulfilled our moral obligation to the animal?
Suppose we are talking about a horse, whose inter-
ests include running, or a pig, whose interests
include foraging. (Stolba and Wood-Gush demon-
strated that under extensive conditions, sows would
cover about a mile a day foraging [Wood-Gush &
Stolba 1981].) Clearly, a horse would be better off
(subjectively) given a vast pasture to gallop in, as
opposed to a relatively small corral, in which he can
nonetheless run in circles. Are we fulfilling our
obligations with the corral? If pigs prefer woodland
loam, do we fulfill our obligations by letting them
forage in desert terrain? We can certainly identify
the ideal and the unacceptable extremes, but decid-
ing where an acceptable mean is requires a moral
judgment based on balancing expense, terrain avail-
ability, management considerations, and the like.

A similar point holds of health, which is clearly
part of welfare. If we take seriously the World
Health Organization definition of health (for
humans) as “a complete state of mental, physical,
and social well-being,” very few, if any, of us are
fully healthy. Furthermore, social policy must
decide what degree of health society ought to guar-
antee to its members. This is a fortiori true of ani-
mal health, in which the social use of the animals
and society’s view of their values determine what
counts as health and acceptable degrees of pain and
suffering allowed to go untreated in animals,

As I have shown elsewhere (Rollin 1983), what
counts as worthy of being treated in animals is not
only what science deems it to be, but what society
considers significant. When the role and value of
animals in society is overwhelmingly economic,
symptoms, syndromes, discomfort or abnormality
that have no apparent relevance to animal produc-
tivity, marketability, or other human uses do not
become of concern medically. Conditions that are
not cost-effective to treat lead to euthanasia, hence
the ignoring of animal pain by science and veteri-
nary medicine during most of the twentieth century



Animal Happiness: A Philosophical View 237

(Rollin 1989, 1997). The only time animal pain was
implicitly recognized in science was when it served
human ends, as when pain was induced in animals
to test analgesics in humans. No one ever thought to
worry about animal pain per se and its control, and
it was common to deny animal pain’s existence.
Anesthesia was called “chemical restraint,” Food
animal veterinarians typically didn’t (and still don’t)
worry about the pain associated with cattle castra-
tion, dehorning, branding or other procedures; such
worry was not perceived as economically viable.
Similarly, laboratory animal veterinarians did not
worry about post-surgical pain in animals until soci-
ety declared in two laws in 1985 that control of pain
in laboratory animals was part of their job. As a
result, the field saw more papers on analgesia in ani-
mals in the ensuing five years than in the previous
one hundred.

In an agricultural context, and in the society in
general to whom agriculturists are accountable, the
role and value of animals are defined in terms of the
animals’ productivity and the prices for their prod-
ucts. In this valuational context, animal welfare (and
its study) is restricted to what has an effect on pro-
duction and price. This is graphically illustrated in a
letter 1 once saw from a government agricultural
official suppotting the principle of establishing a
chair in animal welfare at a university. The official
wrote that he viewed the job of the chairholder to be
“the development of definitive criteria in assessing
the amount of stress that animals are undergoing
and the compatibility of the stress with the animal’s
productive life.”

To recapitulate: the traditional view of animal
welfare was purely physicalistic, and animal happi-
ness was not discussed. If pressed, proponents of
that view would probably say that an animal that is
productive is happy. equating happiness with wel-
fare. A more sophisticated view places the focus of
welfare in animal consciousness and would presum-
ably equate happiness with the presence of positive
mental states and the absence of negative ones in
animals. A yet more sophisticated view acknowl-
edges the presence of value judgments, particularly
ethical judgments in animal welfare, and admits that
such judgments are necessary even if one is talking
about welfare in terms of animal experience.

I wish to defend this third view of welfare, and I
hope to deduce an explication of animal happiness
from it. Clearly, the meaning of welfare changes
with development of social ethics for animals. In
today’s world, where the companion animal is the
paradigm for all animals, the old production view of

welfare is socially unacceptable, as is the rejection
of animal feelings. Thus, welfare today must be cast
in terms of consciousness, and animals experiencing
pain, suffering, distress, loneliness, and boredom
grows increasingly morally unacceptable.

In other writings, I have stressed the nature of the
emerging social ethic for animals. In my view, as
buttressed by our Western cultural history over the
past three decades, society has moved well beyond
the traditional concern for deliberate, sadistic, inten-
tional, willful cruelty to animals to concern about all
animal suffering whether it is the result of cruelty or
decent, legitimate motives such as providing cheap
and plentiful food or curing disease (which most
people see as accounting for 99 percent of animal
suffering). The vehicle that society is using for con-
ceptualizing the controlling of such suffering is
drawn from our ethic for humans and is applied
mutatis mutandis to animals. In human ethics, we
must balance the good of the group against the good
of individuals. Taxing the wealthy, for example, or
sending someone to war, is good for society as a
whole but not for the individual. Although we make
most of our social decisions by reference to the gen-
eral welfare, we protect the human individual from
the general welfare and the “tyranny of the major-
ity.” These protective fences, called moral/legal
rights, are fences we build around fundamental
aspects of human nature—speaking one’s mind,
believing what one wishes, not being tortured—
encoded in the Bill of Rights and in additional pro-
tections deduced therefrom. The basic interests
protected by rights are thus derived from a reason-
able view of human nature or, to use Aristotle’s
phrase, felos. But animals, 100, have telos, the “pig-
ness of the pig,” the “dogness of the dog,” which
generates interests for the animal as important to it
as speech, religion, and holding on to one’s property
are to us. Because modern uses of animals, such as
factory farming or research, often fail to respect
such basic animal interests, society is increasingly
demanding that the legal system protects animal
telos. The Swedish law of 1988, demanding for food
animals environments that suit their natures, is a
paradigm case of the legalization of animal rights
based on telos.

The concept of animal welfare, therefore, in
today’s moral world, rests on legally protecting ani-
mal relos from the negative experiences occasioned
by its violation. Correlatively, animal happiness, at
least as an ideal, is presumed to be allowing the ani-
mal to actualize the interests dictated by its telos,
where thwarting of those interests causes some form
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of suffering. The degree to which those who use ani-
mals in various ways must respect telos is still
evolving, hence the move from zoos as prisons 50
years ago to animal quarters that at least attempt to
respect animal interests (cf. the 1985 Animal
Welfare Act amendment mandating that quarters for
nonhuman primates used in research must “promote
[their] psychological well-being”).

One more important point must be noted. Virtually
no one denies that animal mentation is far less
sophisticated than human—indeed, various versions
of the Cartesian claim that animals are machines are
still flourishing today. But the consensus seems to
have emerged that animals experience morally rele-
vant states of awareness such as pain, pleasure, fear,
boredom, loneliness, anxiety, and so on. (Ordinary
common sense never denied this, and science seems
to be “reappropriating common sense,” as I have else-
where characterized the situation.) In the area we are
discussing—animal happiness—the relative simplic-
ity of animal awareness seems to lead to the conclu-
sion that we can be more certain of animal happiness
than we can of human happiness, despite the pres-
ence of language in humans. If we observe animals in
ideal conditions, allowing them to fully actualize
their telos, we would have a hard time denying that
these animals are happy—well-fed dogs frolicking in
the park; groups of horses let out into lush green pas-
tures kicking up their heels. Human consciousness
allows for an infinite series of reflexivity, creating
unhappiness. I may have everything I need or desire
and yet be unhappy because I don’t think I deserve it
or because I worry about what might change or
because I have some sort of survivor’s guilt. Woody
Allen and Seinfeld have made fortunes capitalizing
on this sort of neurosis. It seems clear that animals do
not fret at the meta-levels that we do. We may be
morally certain that the horse gamboling on lush pas-
tures is not feeling guilty that he is doing well while
other horses are starving somewhere across the
world.

Everything we have said thus far is quite compat-
ible with the analysis provided by McMillan in his
earlier chapter and should be viewed as an augmen-
tation thereof. The proliferation of veterinary spe-
cialties—as well as the money spent on veterinary
services and making pets happy—eloquently attests
to the emerging, ever-increasingly sophisticated
social notion of animal health, welfare, and happi-
ness, ‘

One problem exists with my and McMillan’s dis-
cussion that needs to be addressed, however, which
interestingly enough has been cast into prominence

by the emergence of genetic engineering. Let us
raise the issue by examining a hypothetical sce-
nario.

My premise is that given an animal’s telos, and
the interests that are constitutive thereof, one should
not violate those interests. But this is not to say that
it would be wrong to change the telos itself. If, by
changing their natures, animals could be made hap-
pier, I can see no moral problem in changing their
natures. The relos is not sacred; the interests that
follow from the relos are sacred.

Suppose, through advances in genetic technology,
we had the ability to change an animal’s telos.
Consider a case in which it might seem desirable to
engineer such a change—laying hens kept in battery
cages. It is well-established that hens housed this
way are often unable to carry out certain motivated
behaviors that are readily performed by chickens in
natural (non-caged) settings. Foremost among these
is nesting behavior, for which chickens have a
strong need and drive. From studies done on this
behavior, we know that blocking or otherwise frus-
trating this drive results in a mode of suffering. Now
suppose we acquired the technology to identify the
gene or genes that code for the drive to nest and
ablate that gene or substitute a different, non-nest-
ing gene in its place. This would create a new kind
of chicken—one not motivated to nest and hence
content with housing that prevents nesting. As I then
ask in my book on the implications of the genetic
engineering of animals:

If we identify an animal’s telos as being geneti-
cally based and environmentally expressed, we
have now changed the chicken’s felos so that the
animal that is forced by us to live in a battery
cage is satisfying more of its nature than is the
animal that still has the gene coding for nesting.
Have we done something morally wrong?

I would argue that we have not. Recall that a
key feature, perhaps the key feature, of the new
ethic for animals I have described, is concern for
preventing animal suffering and augmenting
animal happiness, which I have argued involved
satisfaction of telos. I have also argued that the
primary, pressing concern is the former, the mit-
igating of suffering at human hands given the
proliferation of suffering that has occurred in
the twentieth century. I have also argued that
suffering can be occasioned in many ways, from
infliction of physical pain to prevention of satis-
fying basic drives. So when we engineer the new
kind of chicken that prefers laying in a cage and
we eliminate the nesting urge, we have removed
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a source of suffering. Given the animal’s
changed felos, the new chicken is now suffering
less than its predecessor and is thus closer to
being happy, that is, satisfying the dictates of its
nature. (Rollin 1995)

In fact, the logic of reflecting on the possibility of
changing the relos led me to consider a more practi-
cable possibility—a sort of Brave New World sce-
nario for animals—wherein animals were kept
happy by the use of drugs, despite cavalier disregard
for satisfying their telos. The question that arises is
this: Is anything morally wrong with changing or
drugging chickens so that fulfillment of their zelos
ceased to matter to them, either because they had a
new telos or because of their altered state of con-
sciousness? If the key feature of happiness is sub-
jective experience, and the animals’ subjective
experiences are highly—even maximally—positive,
what have we done wrong? (Let us for the sake of
argument assume that biotechnologically changing
the chickens or drugging them does not produce any
unanticipated harms [e.g., disease] for the animals.)

To be sure, as I have pointed out elsewhere
{(Rollin 1995), we would consider such a move
monstrous with regard to humans because our moral
tradition has as “ur-values” preservation of freedom
and reason. But we seem to have nothing similar
regarding animals; the history of domestication is
essentially a history of modifying animals to be
compatible with the uses and habitats to which we
put them.

Since 1 published my notion that modifying the
animals to ensure their happiness is acceptable, be it
by pharmacological or biological means, I have
received a variety of criticisms. One criticism that is
fairly widespread is the following: To genetically
engineer diminished chickens, or to dope them, is to
degrade the species, or to fail to respect the species,
or something of that sort. My response to that is
simple: Species are not the sorts of things one has
moral obligations to. One does not have moral
duties to entities where what we do to them doesn’t
matter to them. Second, if one accepts the modern
scientific view of species, one realizes that what we
call species are stop-time snapshots of a dynamic
process of evolution, not the fixed natural kinds
stipulated by the Bible or Aristotle.

It makes no sense to speak of harming a species,
except perhaps metaphorically. However, we do
deplore the extinction of species. But such a locu-
tion bespeaks our concern that humans will never,
for example, enjoy the beauty of a snow leopard or

extract medicine from a fern if the organisms go
extinct. Or perhaps our concern deplores the state of
affairs perpetrated on other extant animals or plants
or the ecosystem when a keystone species goes
extinct; for example, if key predators vanish, deer
proliferate beyond the land’s carrying capacity, and
many animals starve to death. But I do not b