£

AR RIS

P I P S 5 G SO T T
HOPHYSHE

S,
ﬁ Eridne
£

5

o
A

iis T =1
$325T2 '_:5; Rﬁg

=
i
>

i

¥

e

T
=,
E




Clinical Applied
Psychophysiology

Sponsored by the Association for
Applied Psychophysiology and Biofeedback

Edited by
John G. Carlson

University of Hawaii
Honolulu, Hawaii

A. Ronald Seifert

Behavioral Institute of Altanta
Atlanta, Georgia

and

Niels Birbaumer
University of Tiibingen
Tiibingen, Germany

Plenum Press ¢ New York and London



Library of Congress Cataloging-in-Publication Data

Clinica) applied psychophysiology / edited by John G. Carlson, A.
Ronald Seifert, and Niels Birbaumer.
p. cm. -— (The Plenum series in behavioral psychophysiology
and medicine)

Collection of papers and key note addresses at the Second
International Conference on Biobehavioral Self-Regulation and Health
held at the University of Munich, Germany, Sep. 15-20, 1991.

Includes bibliographical references and index.

ISBN 0-306-44555-7

1. Medicine, Psychosomatic--Congresses. 2. Psychophysiology-
-Congresses. I. Carlson, John G. 1II. Seifert, A. Ronald.

III. Birbaumer, Niels. IV. Association for Applied Psychophysiology
and Biofeedback. V. International Conference on Biobehavioral Self
-Regulation and Health (2nd : 1991 : University of Munich, Germany)
VI. Series.

[DNLM: 1. Biofeedback (Psychology)--congresses. 2. Behavior

Therapy--congresses. WL 103 C6414 1994]

RC49.C49 1994

616.08--dc20

DNLM/DLC

for Library of Congress 94-961
CIP

ISBN 0-306-44555-7

©1994 Plenum Press, New York
A Division of Plenum Publishing Corporation
233 Spring Street, New York, N.Y. 10013

All rights reserved

No part of this book may be reproduced, stored in a retrieval system, or transmitted
in any form or by any means, electronic, mechanical, photocopying, microfilming,
recording, or otherwise, without written permission from the Publisher

Printed in the United States of America



To the memory of Hisashi Hirai

Professor, Department of Psychology, Sophia University, Tokyo, Japan.
His international efforts in self-regulation and health,

and his gentle humanity, will be greatly missed.



Contributors

Sonia Ancoli-Israel, Department of Psychiatry, University of California, San
Diego, California; Veterans Affairs Medical Center, San Diego, Cali-
fornia

Elisabetta Angelino, Psychology Service, Clinica del Lavoro Foundation,
Institute of Care and Research, Medical Center of Rehabilitation,
Veruno, Italy

Giorgio Bertolotti, Psychology Service, Clinica del Lavoro Foundation,
Institute of Care and Research, Medical Center of Rehabilitation,
Veruno, Italy

Ornella Bettinardi, Psychology Service, Clinica del Lavoro Foundation,
Institute of Care and Research, Medical Center of Rehabilitation,
Veruno, Italy

Niels Birbaumer, Department of Clinical and Physiological Psychology,
University of Tiibingen, Tibingen, Germany; Department of General
Psychology, Universita degli Studi, Padova, Italy

M. M. Brown, Psychology Department, Victoria University of Wellington,
Wellington, New Zealand

John G. Carlson, Department of Psychology, University of Hawaii, Hono-
lulu, Hawaii

Irene Daum, Department of Clinical and Physiological Psychology, Univer-
sity of Tibingen, Tibingen, Germany

Johannes Dichgans, Department of Neurology, University of Tiibingen,
Tibingen, Germany

Andreas Diichting-Roth, Epilepsy Center Bethel, Bielefeld, Germany

Thomas Elbert, Institute of Experimental Audiology, University of Miinster,
Miinster, Germany

vii



viii CONTRIBUTORS

Robert L. Fell, Department of Psychiatry, University of California, San
Diego, California; Veterans Affairs Medical Center, San Diego, Cali-
fornia

Herta Flor, Department of Clinical and Physiological Psychology, Univer-
sity of Tiibingen, Tibingen, Germany

Robert R. Freedman, C. S. Mott Center, Wayne State University, Detroit,
Michigan

Robert Fried, Hunter College, City University of New York, New York;
Institute for Rational Emotive Therapy, New York, New York

Iris B. Goldstein, Department of Psychiatry, University of California at Los
Angeles, Los Angeles, California

Larry Jamner, University of California, San Francisco, California

Lynne A. Kenney, Department of Psychiatry, University of California, San
Diego, California; Veterans Affairs Medical Center, San Diego, Cali-
fornia

Melville R. Klauber, Department of Family and Preventive Medicine, Uni-
versity of California, San Diego, California

Werner Lutzenberger, Department of Clinical and Physiological Psychology,
University of Tiibingen, Titbingen, Germany

Giorgio Mazzuero, Division of Cardiology, Clinica del Lavoro Foundation,
Institute of Care and Research, Medical Center of Rehabilitation,
Veruno, Italy

P. G. E Nixon, Charing Cross Hospital, London, England

Linda Parker, Department of Psychiatry, University of California, San
Diego, California; Veterans Affairs Medical Center, San Diego, Cali-
fornia

Martin Reker, Epilepsy Center Bethel, Bielefeld, Germany

Brigitte Rockstroh, Department of Psychology, University of Konstanz,
Konstanz, Germany

J. P. Rosenfeld, Department of Psychology, Northwestern University, Evans-
ton, Illinois

Ezio Sanavio, Department of General Psychology, University of Padova,
Padova, Italy

A. Ronald Seifert, Behavioral Institute of Atlanta, Atlanta, Georgia



CONTRIBUTORS ix

David Shapiro, Department of Psychiatry, University of California at Los
Angeles, Los Angeles, California

Edward Taub, Department of Psychology, University of Alabama at Bir-
mingham, Birmingham, Alabama

A. J. W. Taylor, Psychology Department, Victoria University of Wellington,
Wellington, New Zealand

Tores Theorell, National Institute of Psychosocial Factors and Health, Stock-
holm, Sweden

Wolfgang Tunner, Department of Clinical Psychology, Institute of Psychol-
ogy, University of Munich, Munich, Germany

Jan van Dixhoorn, St. Joannes de Deo Hospital, Haarlem, The Netherlands

Giulio Vidotto, Department of General Psychology, University of Padova,
Padova, Italy

Richard Willens, Department of Psychiatry, University of California, San
Diego, California; Veterans Affairs Medical Center, San Diego, Cali-
fornia

Peter Wolf, Epilepsy Center Bethel, Bielefeld, Germany

Anna Maria Zotti, Psychology Service, Clinica del Lavoro Foundation,
Institute of Care and Research, Medical Center of Rehabilitation,
Veruno, Italy



Foreword

Although the injunction “Know thyself” was inscribed over the site of the
Delphic Oracle, the concept is of much more ancient lineage. Thousands
of years ago, the wise men of the East had learned to exert authority over
a broad range of bodily experiences and functions using techniques that
are still taught today. But it is only in the past few decades that the West has
become aware once again of the range of control that the central nervous
system can maintain over sensation and body function. Medicine has
moved slowly in integrating these concepts into the classic medical model
of disease despite a growing body of evidence that links emotional state,
thought, and imagery to immunocompetence, tissue healing, and bodily
vigor.

It is precisely the role of a volume such as this, reflecting a fascinating
conference in Munich, to emphasize and reemphasize these ideas. We are
fortunately well beyond the sterile behaviorism of Watson with its com-
plete negation of the significance of mental operations. But many still
consider suspect those forces and mechanisms, however powerful, that
seem to originate from brain—mind activity. The chapters in this book,
with their emphases on the mind—body continuum as a bridge to self-
regulation and health, provide a modern “School of Athens” in bringing
these concepts to wider acquaintance.

One of the necessary bridges to such an appreciation is a growing
understanding of the structure and modes of function of the nervous
system. The neural substrates for our ability to self-regulate experience
and body function are becoming less mysterious. If it can be shown that
the structures and mechanisms are present and describable, even the
skeptic must eventually see the possibilities.

One of the more powerful insights into such candidate neural connec-
tions has emerged from study of the relations among prefrontal cortex,
nucleus reticularis thalami, and thalamocortical projections. Neuro-
anatomical, neurophysiological, and immunocytochemical studies have
confirmed the role of the n. reticularis thalami as a filter or gating system,
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xii FOREWORD

sitting athwart all sensory communication between thalamus and cortex.
En route to cortical receptive areas, sensory thalamic activity activates
localized neuron clusters of the n. reticularis thalami. Short, high-
frequency bursts of these n. reticularis cells then play back onto the
thalamus, causing brief periods of profound thalamic cell inhibition. Each
thalamocortical burst thus selectively closes reticularis gates during the
period of its activation, thereby delimiting and emphasizing its own
content—temporally and spatially.

In contrast, ascending connections from the mesencephalic reticular
formation exert a strong inhibitory bias on the cells of the n. reticularis
thalami, effectively opening the gates. This is undoubtedly the system
that is activated in a period of stress or maximal emergency (e.g., when
someone shouts “Fire” in a crowded theater). The sudden voluminous
opening of n. reticularis gates tends to flood the cortex with information,
powerfully stimulating some individuals and totally paralyzing others
(i.e., freezing them in a panic state).

There is a third series of connections to this gating system, which is
most relevant to our interest. The prefrontal cortex projects to the intra-
laminar nuclei of the thalamus and indirectly to the mesencephalic reticu-
lar core. Through these pathways, neurons of the n. reticularis can be
driven or inhibited by prefrontal activity. Although the prefrontal cortex
remains one of the more functionally enigmatic areas of the entire brain, it
is increasingly seen as an executive area for decision, focus, and projec-
tion. It is at once the head end of the keel-like fronto—septo—hypothalamo—
tegmental axis and a source for connections to the entire cerebral cortex,
basal ganglia, and thalamus. As closely as one can make such an analogy,
it is simultaneously the site of the decisionary “I” involved in conscious
choice and life planning and the ultimate source of modulation over
hypothalamus-controlled visceral activity. In the latter case, the demon-
strated immunocompetence of the nude mouse may correlate with a
thinner, less developed frontal cortex. Similarly, experimental destruction
of the murine left frontal cortex also results in diminished immunocompe-
tence. In humans, devastating life experiences (e.g., loss of mate, child, or
job) have equally destructive effects on the immune system. And guided
imagery may enhance immunocompetence for the cancer patient.

In making conscious choices, such imagery helps shape our plans for
the evening or for our career. And it is undoubtedly the ultimate agency
involved when we “think positively,” “determine to get well,” or enter a
psychophysiological program to diminish chronic pain, control hyperten-
sion, and so forth. The mechanisms are just as valid for the Hindu fakir
lying calmly on his bed of nails as for our own attempts to attain greater
relaxation during stress or to diminish the pains of migraine.
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The remarkable ability of the prefrontal cortex, operating through the
thalamic intralaminar system and the brainstem reticular core to open or
close the multiple gates of the n. reticularis thalami, provides the control
mechanism we seek. Our conscious decision to effect change is appar-
ently impressed on the neuronal substrate through these connections, and
with repetition (the Hebb paradigm), the links are reinforced and the
technique of control is learned.

This volume and the clinical research organization that it represents
serve an invaluable function in highlighting the various phenomena and
the therapeutic potential inherent in appropriate utilization of this neural
system. Their efforts represent medically relevant education at its highest
level.

ARNOLD B. SCHEIBEL

Brain Research Institute
UCLA Medical Center



Preface

The collection of papers in this volume represents a broad spectrum from
the invited presentations in a series of symposia and keynote addresses at
the Second International Conference on Biobehavioral Self-Regulation and
Health. The conference was held at the University of Munich, Germany,
September 15-20, 1991, in accordance with plans announced at the first of
these conferences (in Honolulu, Hawaii, 1987). A third conference in the
series is planned (to be held in Japan in 1993). The advisory committee for
the Munich conference—Niels Birbaumer (Germany), the late Hisashi
Hirai (Japan), M. Barry Sterman (United States), and Holger Ursin
(Norway)—was coordinated by the Chairmen of the International Com-
mittee of the Association of Applied Psychophysiology and Biofeedback,
A. Ronald Seifert (United States) and John G. Carlson (United States). The
advisory committee and chairs together developed the program and
solicited presentations from six keynote speakers and thirty-one individ-
ual symposium presenters, all eminent and internationally known re-
searchers representing eleven countries. The invited presentations at the
conference were organized into eight topical areas, including the applied
psychophysiology of epilepsy, cardiovascular disorders, sleep disorders,
exercise, pain, breathing, stress in the workplace, and man in hazardous
environments. In addition, in these and other content areas, thirty-five
posters were contributed and presented at the meeting, the authors of
which represented eight countries (Carlson & Seifert, 1992).

This collection of papers represents the second volume from these
international meetings, the first also published in the Plenum Series in
Behavioral Psychophysiology and Medicine (Carlson & Seifert, 1991). That
collection was focused mainly on pure and applied research in the field of
self-regulation and health. In this volume, the focus is more on clinical
applications of psychophysiological principles and methods. The fifteen
chapters largely comprise outstanding selections from the conference oral
presentations, organized into those that discuss disorders of the central
nervous system (two chapters), the cardiovascular system (three chap-
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ters), the applied psychophysiology of breathing (four chapters), the
neuromuscular system (two chapters), and long-term stress (two chap-
ters). These papers should be an asset for the applied psychophysiologist-
clinician who keeps abreast of the latest developments and techniques of
the field. Additional details on the individual chapters and the Munich
meeting are to be found in the Introduction (Chapter 1).

Sincere thanks for efforts that helped to make this second meeting a
successful one are due to many individuals—foremost, the presenters
themselves. The many formal and informal exchanges at the meeting were
always lively and packed with fascinating and new approaches and data.
Behind the scenes, the local coordinator, Ulrich Birner, and his always
helpful and gracious assistants, Barbara Steinkopf and Ida Kukarski, all of
the University of Munich, provided invaluable organization and attention
to details. Various forms of financial support for the meeting were pro-
vided by the Association of Applied Psychophysiology and Biofeedback,
the German Research Society, and the European Space Agency.

We also wish to thank Eliot Werner, Executive Editor, Plenum Press,
for his ever-positive encouragement of our editing efforts, and William
Ray, the supportive and keen-eyed editor of the Plenum Series in Behavioral
Psychophysiology and Medicine.

JouN G. CARLSON
A. RONALD SEIFERT
NIELS BIRBAUMER

Honolulu, Atlanta, and Tiibingen
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