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Foreword 
A "New Looking Glass" 
for Behavioral Medicine 

In 1984, John Briggs, a science writer and specialist in interdisciplinary 
studies teaching at the New School for Social Research, and F. David 
Peat, a physicist who was for many years a fellow with the National 
Research Council of Canada, published a book about the revolutions that 
were taking place in physics, mathematics, chemistry, biology, and neu
rophysiology and about the scientists whose new theories were changing 
our understanding about the nature of the universe. The title of their 
book was Looking Glass Universe, after Lewis Carroll's classic story of Alice 
and her friends, Through the Looking Glass. Briggs and Peat's book is a 
well-written, challenging volume about human beings and how they 
think about old problems in new and sometimes startling ways. 

I mention Briggs and Peat's book only partially because I happen to 
have a personal interest in the potential applications of new ways of 
looking at and thinking about nature and data derived from modern 
physics and systems theory for health psychology and behavioral medi
cine (e.g., Schwartz, 1984). In a letter Wolfgang Linden wrote to me on 
January 23,1987, he shared with me (at my request) his rough thoughts 
about his personal goals for this book. I have paraphrased his thoughts 
below not only because I happen to agree with his overall assessment of 
the volume at hand, but also because of the implications of his bold, well
chosen words (quoted below) for theories, research, and practice in the 
emerging biobehavioral-biopsychosocial views of health and illness. 

1. Instead of focusing on specific treatments or syndromes individu
ally, the book and its underlying concepts are intended to serve 
as a "new looking glass for old problems." 

ix 



x FOREWORD 

2. The layout of the book consists of a general introduction to the 
overall concepts, detailed applications of the "new looking glass" 
procedure to different disorders, and a final chapter that attempts 
to integrate commonalities across chapters and provides sugges
tions for use in clinical applications. 

3. The individual chapters, written in most cases by known experts 
serve similarly as reflectors of particular specialties at closer 
range. 

4. This book should have a long half-life because it is not meant just 
to provide literature updates but also to lay the groundwork for a 
"new perspective." 

There have been many books published to date in the areas of health 
psychology and behavioral medicine. However, only a small percentage 
of these books have attempted to propose new ways of looking at and 
thinking about health and illness and have done so in an integrated and 
scholarly manner. As with any edited book, some chapters in this collec
tion follow the editor's mission more closely than others. In this particu
lar book, the theme of biological barriers is to various degrees and in 
various ways addressed in each of the chapters. The reader will decide 
how successfully integrated and useful a given chapter is and how well it 
fits within the volume as a whole. 

As Linden points out in the preface, the title of the volume seems on 
first glance to convey a critical if not a negative impression about health 
psychology and behavioral medicine. Biological barriers, by definition, 
imply limits. However, it is worth noting that one way to look at and 
think about a biological system (or any system) is to define a system as a 
set of limits. To create a system is to configure a unique set of limits in a 
particular, newly organized way. To understand biological barriers is to 
understand biological mechanisms. To understand biological mecha
nisms is to understand biological limits. To understand biological limits is 
to understand biological systems. And to understand biological systems 
is to understand the capacity for systemic self-regulation and hence for 
self-healing. 

If this looks circular it is understandable, since it reflects the view 
through a new looking glass. Our ability to discover new looking glasses 
that improve our ability to organize, explain, and predict new phenom
ena is a fundamental goal of science. Metaphorically speaking, we must 
try new glasses and see what we can see. Linden's looking glass focuses 
on the view linking self-regulation theory with biological barriers and 
biological potentials across multiple disorders. Whether these particular 
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glasses improve our vision or not is a question for future basic and clinical 
research to determine. 

Department of Psychology 
Yale University 
New Haven, Connecticut 

GARY E. SCHWARTZ 
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Preface 

The title of this volume appears to forecast a critical if not negative per
spective on behavioral medicine. The critical component is fully in
tended, however, with the ultimate purpose of being constructive and 
progressive. The intention of the book is to stress those biological mecha
nisms that behavioral interventions attempt to influence and that at the 
same time define the very limitations of behavioral medicine. In the eyes 
of many health professionals, behavioral medicine is an exciting, rela
tively new field with tremendous potential for the improvement of gen
eral medical care and preventive efforts, and the large number of journal 
and book publications which have shown explosive growth over the last 
decade reflect this promise. Many of the initial promises for prevention 
and treatment, however, have failed to be replicable for populations 
other than those first studied; some of the findings do not generalize to 
other settings; and certain treatment results simply do not last beyond 
active intervention periods. All these observations dampen, of course, 
the initial enthusiasm for this new approach. 

I believe that the development of behavioral medicine closely resem
bles in many respects the development of behavioral therapy some 20 to 
30 years earlier. In both instances, a new technology and perspective 
became available which permitted well-controlled research on etiology 
and empirical, replicable intervention studies; also, both orientations 
have been rapidly accepted by practicing health professionals. However, 
after initially overwhelming enthusiasm, behavior therapy was observed 
to possess limitations and the literature has witnessed a fair number of 
rather critical evaluations of the behavioral movement. For example, 
Aubrey Yates's Theory and Practice in Behavior Therapy is representative of 
such critical, yet constructive, appraisals of the limits of applied behavior 
theory. It is the intention of the present text to replicate and provoke a 
similarly critical discussion of advances in behavioral medicine. Herein, 
the various contributors delineate the ways in which failure and short-

xiii 



xiv PREFACE 

comings of particular behavioral approaches to medical problems can be 
attributed to biological limitations that may be so powerful that they 
can override the impact of psychological and behavioral interventions. 
The particular example that has been most influential in nurturing my 
curiosity about self-regulatory mechanisms has been the concept of set 
point in obesity research whereby many dieters, therapists, and re
searchers could finally explain their frustrations with continuous failures 
to lose weight or to maintain weight loss. Our purpose here is to investi
gate the psychobiology of prevalent biopsychosocial disorders and phe
nomena in the search for compensatory, self-regulatory mechanisms like 
"set points" that are likely to counteract the success of behavioral 
interventions. Again, the main objective is to be critical but constructive 
by contrasting present treatment approaches and their underlying ratio
nales with the biological mechanisms governing the etiology and mainte
nance of given disorders and by analyzing the specific suitability in each 
case. I believe that a text of this nature is of interest not only to practi
tioners but also to academic specialists whose work brings them to the 
interface of medicine and psychology. This includes a variety of medical 
specialists, for example in internal medicine, cardiology, endocrinology, 
gastroenterology, and family practice, as well as clinical and health psy
chologists, nurses, rehabilitation specialists, health educators, and poli
cymakers in the field of health care and prevention. 

The sequence of topics is somewhat arbitrary but has nevertheless 
three broad inherent categories. The first chapters deal with disorders 
traditionally considered to be addictions in which the high likelihood of 
failing with behavioral treatment has long been an essential ingredient of 
the disorder's conceptualization. The next group of chapters represents 
either health risk factors or medical disorders that the Diagnostic and 
Statistical Manual of Mental Disorders (third edition, revised) would classify 
as "Psychological factors affecting physical condition" (Code 316.00). In 
the third broad category, the discussion of biological mechanisms in pain 
cuts across various disorders since pain is not a unique property of a 
single disorder but a shared feature of many. Finally, the concluding 
chapter on preventing relapse summarizes in one conceptual framework 
many of the previously raised issues. The choice of topics implies no 
claim of being comprehensive; many other areas deserve similar atten
tion. And, of course, as an editor I would feel amply rewarded if the 
concepts and perspectives represented throughout this text generated 
sufficient interest to be applied to other domains not covered here. 

I am very grateful to all the authors who have lent their expertise to 
this investigation of self-regulatory mechanisms. I would also like to 
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thank Mr. James Frankish, Miss Heather M. McEachern, and Miss Holly 
Austin for their critical reading of the manuscripts and Miss Liz Mc
Cririck for her efforts in transforming my scribbles and mumbles into 
neat-looking book chapters. 

Appreciation is expressed to W. B. Saunders Co., Philadelphia, W. 
H. Freeman and Co., New York, and Plenum Press, New York, for their 
permission to reprint some of the figures in this volume. Particular grati
tude is due to the American Psychological Association for permitting us 
to reprint Brownell, Marlatt, Lichtenstein, and Wilson's chapter, which 
initially appeared in the American Psychologist. 

Last, but certainly not least, I would like to thank editors Robert 
Jystad and Eliot Werner at Plenum Press who masterfully and patiently 
helped to overcome the barriers to publishing this text. 

WOLFGANG LINDEN 
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Reference 

Yates, Aubrey. (1975). Theory and practice in behavior therapy. New York: Wiley Interscience. 



Contents 

Foreword: A "New Looking Glass" for Behavioral Medicine ix 

Gary E. Schwartz 

Chapter 1 

Self-Regulation Theory in Behavioral Medicine: 
An Introduction ....................................... . 

Wolfgang Linden 

Historical Developments .................................... . 
Potential of the Self-Regulation Theory ....................... . 
The Modified Health Belief Model ........................... . 
References 

Chapter 2 

Biological Barriers in the Treatment of Alcoholism 

David M. Lawson and Michelle Craske 

1 

2 
7 
8 

11 

13 

Behavioral Treatments for Alcoholism. . . . . . . . . . . . . . . . . . . . . . . . . 14 
Biological Factors Associated with Alcohol Abuse. . . . . . . . . . . . . . . 18 

Neuropsychological Deficits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Tolerance and Dependence. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Genetic Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Fluid and Electrolyte Balance ................................. 24 

Implications of Biological Factors Associated with Alcohol 
Consumption for the Behavioral Treatment of Alcoholism ... 25 

Neuropsychological Deficits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
Tolerance and Dependence. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Genetic Factors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
Fluid and Electrolyte Balance ................................. 30 

References ................................................. 31 

xvii 



xviii CONTENTS 

Chapter 3 

Causes and Effects of Obesity: 
Implications for Behavioral Treatment . . . . . . . . . . . . . . . . . . . . . 35 

Donna Romano White and Norman M. White 

Causes of Obesity .......................................... . 
Ingestional Factors ......................................... . 
Postingestional Factors ..................................... . 
Treatment Considerations ................................... . 

Effects of Obesity .......................................... . 
Ingestional Adaptations ..................................... . 
Postingestional Adaptations ........... _ ..................... . 
Implications for Treatment .................................. . 

A Biobehavioral Treatment Model ........................... . 
References 

Chapter 4 

36 
36 
38 
42 
47 
48 
49 
51 
56 
57 

Biobehavioral Approaches to Smoking Control ................. 63 

J. Allan Best, Patricia E. Wainwright, David E. Mills, and 
Susan A. Kirkland 

Smoking Behavior and Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Operant and Social Learning Theories .......................... 66 
Associative Learning Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
Classical Conditioning Theory ................................ 68 

Biobehavioral Processes in Smoking . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Pharmacology of Nicotine .................................... 69 
Nicotine as an Addictive Substance ............................ 72 
Self-Regulatory Aspects of Smoking ............................ 74 

Models of Smoking Processes ................................ 78 
Smoking Initiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 
Maintenance of Smoking Behavior ............................. 80 
Smoking Reduction ......................................... 82 

Current Approaches to Smoking Prevention and Reduction ..... 83 
Smoking Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
Smoking Reduction ......................................... 84 
Maintenance of Smoking Reduction ............................ 86 

Implications and Conclusions ................................ 87 
Arousal and Performance Functions. . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 
Affect and Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Research Implications ....................................... 89 

References ................................................. 91 



CONTENTS 

Chapter 5 

Considerations in the Treatment of Insomnia 

Peter H. Van Oot and Thomas D. Borkovec 

xix 

101 

The Complaint of Insomnia .................................. 102 
Traditional Treatments for Insomnia .......................... 104 
Behavioral Treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 106 
Biological Considerations .................................... 111 
Medications ................................................ 112 

Sedative-Hypnotics ......................................... 114 
Stimulants, Antidepressants, and Others ....................... 117 

Respiratory Disorders ....................................... 119 
Hypoventilation Syndromes .................................. 121 
Apneas ................................................... 121 

Circadian Rhythm Disorders ................................. 124 
Aging...................................................... 127 
Nocturnal Myclonus and Restless Legs. . . . . . . . . . . . . . . . . . . . . . .. 130 
Additional Considerations ................................... 131 
Recommendations .......................................... 132 
References ................................................. 133 

Chapter 6 

Self-Regulation and Type A Behavior. . . . . . . . . . . . . . . . . . . . . . . . .. 141 

Nanette M. Frautschi and Margaret A. Chesney 

Preliminary Findings of the Recurrent Coronary Prevention 
Project: Attrition and Outcome Data. . . . . . . . . . . . . . . . . . . . . .. 143 

A Model of Self-Regulation and Type A Behavior. . . . . . . . . . . . . .. 144 
Physiological Mechanisms in Type A Behavior ................. 145 
Behavioral Self-Regulatory Mechanisms in Type A: 

Seeking Out Challenge .................................. 146 
Cognitive Self-Regulatory Mechanisms in Type A: Symptom 

Denial, Selective Attention, and Attributional Biases. . . . . . .. 147 
Selective Attention and Task Orientation. . . . . . . . . . . . . . . . . . . . . . .. 149 
Failure: Personal Responsibility Attributions. . . . . . . . . . . . . . . . . . . .. 150 

Physiological Consequences of Self-Regulatory Mechanisms ..... 151 
Implications for Treatment ................................... 152 

Timing of the Intervention ................................... 152 
Types of Interventions ....................................... 153 

Summary and Directions for Future Research .................. 156 
References ................................................. 158 



xx CONTENTS 

Chapter 7 

Biopsychological Barriers to the Behavioral Treatment of 
Hypertension. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 163 

Wolfgang Linden 

Behavioral Treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 164 
Physiological Regulation of Normal and Abnormal Blood Pressure 

Levels ................................................. 166 
Biopsychological Sequelae of High Blood Pressure ... . . . . . . . . . .. 179 
Implications of Biological and Psychobiological Findings for the 

Behavioral Treatment of Hypertension .................... 182 
References ................................................. 186 

Chapter 8 

Psychophysiological Disorders of the Gastrointestinal Tract'. . . . .. 193 

Harry S. Shabsin and William E. Whitehead 

Irritable Bowel Syndrome (IBS). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 194 
Psychological Considerations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 196 

Anxiety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 196 
Hysteria .................................................. 197 
Depression ................................................ 198 
Illness Behavior ... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 198 
Abdominal Pain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 199 
Placebo Response ........................................... 199 

Physiological Factors ........................................ 201 
Motility .................................................. 201 
Slow-Wave Myoelectric Activity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203 
Myoelectrical Spike Activity .................................. 204 

Disorders of the Esophagus .................................. 206 
Esophageal Spasms ......................................... 206 
Globus Hystericus .......................................... 207 

Psychological and Behavioral Treatment Approaches 
for IBS and Esophageal Disorders . . . . . . . . . . . . . . . . . . . . . . . .. 208 

Summary .................................................. 212 
References ................................................. 214 

Chapter 9 

Asthma .................................................... 221 
Thomas L. Creer 

Pathophysiology ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 222 
Intermittence .............................................. 224 



CONTENTS 

Variability ............................................... . 
Reversibility .............................................. . 

Psychological Factors ....................................... . 
Emotional Factors ......................................... . 
Suggestion ............................................... . 

The Self-Management of Asthma ............................ . 
Rationale ................................................ . 
Self-Management Training .................................. . 
Design .................................................. . 
Dependent Variables ....................................... . 
Results .................................................. . 

Conclusions ............................................... . 
References 

Chapter 10 

xxi 

227 
229 
232 
232 
234 
236 
237 
238 
242 
244 
246 
250 
252 

Pain....................................................... 257 

Ruth V. E. Grunau and Kenneth D. Craig 

Acute versus Chronic Pain ................................... 259 
Psychological Approaches to Pain Management ................ 260 

Operant Models. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 261 
Cognitive-Behavioral Methods ................................ 262 

Biofeedback ................................................ 263 
Childbirth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 266 
Biological Mechanisms in Pain ............................... 269 

Endogenous Pain Modulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 271 
Conclusions.. .. .. .. . ... ... . .... .. .... .... .. . ... ... . ...... .. 274 
References ................................................. 275 

Chapter 11 
Understanding and Preventing Relapse ....................... 281 

Kelly D. Brownell, G. Alan Marlatt, Edward Lichtenstein, and 
G. Terence Wilson 

Commonalities and Differences in the Addictions .............. 282 
Rates and Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 283 
Lapse and Relapse: Process versus Outcome ................... 284 
The Nature and Process of Relapse. . . . . . . . . . . . . . . . . . . . . . . . . . .. 285 
The Need for a Natural History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 285 
Stages of Change ........................................... 288 
The Consequences of Relapse ................................ 290 
Relapse: Failure or Incremental Learning? ..................... 291 
Determinants and Predictors of Lapse and Relapse ............. 291 



xxii CONTENTS 

Individual and Intrapersonal Factors .......................... 292 
Negative Emotional States. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 292 
Inadequate Motivation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 293 
Response to Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 293 
Coping Skills .............................................. 294 

Physiological Factors ........................................ 294 
Environmental and Social Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 296 

Social Support ............................................. 296 
Environmental Stimuli and External Contingencies ............... 297 

Individual, Environmental, and Physiological Factors: 
An Interaction .......................................... 298 

Prevention of Lapse and Relapse ............................. 299 
Traditional Approaches versus the Prevention Model .............. 299 
Stage 1: Motivation and Commitment .......................... 300 
Stage 2: Initial Behavior Change. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305 
Stage 3: Maintenance ....................................... 307 
Effects of Existing Programs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 310 

Recommendations for Research. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 311 
Conclusions. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 311 
References ................................................. 313 

Index ......................................... '" . .. . . .. ... 321 



CHAPTER 1 

Self-Regulation Theory in 
Behavioral Medicine 

An Introduction 

Wolfgang Linden 

This chapter has five objectives: 

1. To discuss briefly the scientific and historical trends that have led 
to the rise of behavioral medicine. 

2. To outline the role that theory (in particular, self-regulation the
ory; Schwartz, 1977, 1979, 1983) plays in its development. 

3. To discuss the potential and the limitations of self-regulation the
ory. 

4. To use the modified health belief model (Feuerstein & Linden, 
1984) to illustrate the complex interactions of social, behavioral, 
and biological self-regulatory mechanisms that account for many 
forms of medical illness. 

5. To delineate from this discussion the objective of the present 
book, that is, to provide an in-depth analysis of how closely cur
rent treatment rationales reflect and integrate available knowl
edge of underlying biological self-regulatory mechanisms which 
may effectively function as barriers to short-term treatment suc
cess and/or to the maintenance of initially positive outcome. 

Wolfgang Linden. Department of Psychology, University of British Columbia, Vancouver, 
British Columbia, Canada V6T lY7. 
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2 WOLFGANG LINDEN 

Historical Developments 

A perspective on health and illness that focuses on both psychologi
cal and biological factors has existed for thousands of years. Socrates 
recognized that soma and psyche interacted as contributors to health and 
illness. The concept of soma represented what is considered today the 
empirical approach to medicine whereas the psyche reflected its more 
esoteric aspects. Despite this early emphasis on the interaction of mind 
and body, most conceptualizations of illness have been dominated by a 
traditional medical model with its reductionist principles that focuses 
solely on the biological aspects of disease. 

The 2nd and 3rd decade of this century witnessed a revival of a more 
comprehensive approach to illness with the development of psycho
somatic medicine (d. Cannon, 1936). Much was learned through the 
psychosomatic approach, but a number of factors have limited the value 
of its contribution to our basic understanding of the psychobiological 
aspects of illness. The almost exclusive use of a psychodynamic frame
work for understanding the mechanisms by which psychological factors 
contributed to illness was one such limitation. Although psychodynamic 
principles permit explanations at one level of analysis, they are limited by 
virtue of the inability to validate certain internal constructs and also by 
the fact that clinical procedures resulting from such theory have resulted 
in only limited treatment success with somatic disturbances (Kellner, 
1975). The second problem with the psychosomatic approach relates to 
its focus on the psychological factors associated with, rather than predic
tive of, a given illness. This orientation does not permit specification of 
the etiological role of psychological factors in illness. Despite these limita
tions, it should be noted that the traditional psychosomatic approach 
significantly contributed to our understanding of a number of areas, 
particularly the biochemistry and psychophysiology of stress and certain 
stress-related disorders (d. Weiner, 1977). 

A major breakthrough for the field of behavioral medicine can be 
attributed to Miller's work (1969), wherein it was discovered that a num
ber of autonomic functions are clearly more open to environmental input 
and voluntary change than had previously been assumed. This insight 
was the "starter's shot" for the rapid development of biofeedback, a 
procedure that uses visual or auditory display of autonomic activity and 
has since helped many patients in dealing with a variety of autonomic 
dysfunctions. Adding to many early studies, there was a further break
through in biofeedback when Schwartz documented that there may be 
voluntary fractionation and patterning in physiological responses (1975, 
1976). Studies on patterning indicated that a variety of functions previ-
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ously believed to be regulated by the same biological system possess in 
fact separate regulatory systems, such as systolic and diastolic blood 
pressure. Given the separate regulation of such activity, it has been pos
sible to teach increases in one function while at the same time decreasing 
activity levels in another. Although biofeedback has added valuable tech
nology and important empirical findings, the movement was initially 
criticized by traditional clinicians and theoreticians as being overly tech
nical and atheoretical. Only recently have researchers begun system
atically to evaluate what cognitive-behavioral strategies subjects use to 
alter physiological functions voluntarily (e.g., Levenson & Ditto, 1981). 
One decade later, when the domains of health psychology and behav
ioral medicine surfaced (Schwartz & Weiss, 1978), biofeedback appeared 
to have found an appropriate conceptual framework. What today is con
ceptualized as behavioral medicine has been developed by researchers 
and clinicians from a variety of disciplines who were dissatisfied with 
both the pure technology of biofeedback and the traditional psychosoma
tic approach. The common focus of this group was to promote inter
disciplinary research on the etiology, prevention, and treatment of 
physical illness. The "movement" currently referred to as behavioral 
medicine has been defined as: 

The field concerned with the development of behavioral science knowledge 
and techniques relevant to the understanding of physical health and illness 
and the application of this knowledge and these techniques to prevention, 
diagnosis, treatment, and rehabilitation. Psychoses, neurosis, and substance 
abuse are included only and so far as they contribute to physical disorders as 
an endpoint. (Schwartz & Weiss, 1978, p. 250) 

At this juncture, the field does not appear to be bound by current 
theoretical or disciplinary limitations; rather, it represents an integrative 
approach to health and illness, one that is illustrated throughout this 
book. The fact that behavioral medicine is ascribed to by practitioners and 
researchers from many different domains represents considerable chal
lenge and an unusual opportunity. Although issues of territoriality have 
yet to be resolved among the different health professions, the collabora
tion of various disciplines, methodologies, and theoretical approaches 
permits a wide, comprehensive approach to problems and challenges 
researchers to seek conceptual formulations beyond previous bound
aries. Within this theoretical framework, the systems and cybernetics 
approach has taken an important place. Again, Schwartz (1977, 1979, 
1983) has been a major proponent of this view and the cybernetic model 
of health and illness is often linked with his name. The systems-cyberne
tics approach can be considered a response to the criticism that biofeed
back as a precursor to behavioral medicine was largely atheoretical and 
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established a fairly comprehensive, yet seemingly simple model which 
attempts to explain the interaction between environmental demands and 
various body system responses. Figure 1 presents a highly simplified but 
conceptually useful way of linking environmental stimuli (Stage 1) to 
changes in the central nervous system (Stage 2) and their expression in 
the peripheral organ (Stage 3). 

Of particular importance to Schwartz's concept of "the brain as a 
health care system" is the existence of a negative feedback system (Stage 
4), which returns body messages to the brain (Stage 2). It is the existence 
of these negative feedback loops that makes it possible for the brain to 
monitor the state of its peripheral organs and thereby to maintain stable 
functioning of the body (Cannon, 1963) and itself. This homeostatic 
model has been prevalent for a number of decades and is useful in ex
plaining a number of biological functions. However, the model is inap
propriate since total homeostasis presumes closed feedback loops such 
that information from the environment has no port of entry into this 
system. A system based on totally closed feedback loops cannot explain 
disregulation within biological systems that is presumably due to envi-
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Figure 1. Simplified block diagram depicting (1) environmental demands influencing (2) the 
brain's regulation of (3) peripheral organs and (4) negative feedback from the periphery 
back to the brain. Disregulation can be initiated at each of these stages. Biofeedback (Stage 
5) is a parallel feedback loop to Stage 4, detecting the activity of the peripheral organ (Stage 
3) and converting it into environmental (Stage 1) input that can be used by the brain (Stage 
2) to increase self-regulation. From Psychopathology: Experimental Models (p. 281),1977, by J. 
D. Maser and M. E. P. Seligman (Eds.), New York: W. H. Freeman. Copyright 1977 by W. 
H. Freeman and Company. Reprinted by permission. 
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ronmental stress. This novel and somewhat disturbing implication of the 
position on disregulation taken by Schwartz (1977) questions the logic 
and the ultimate utility of the traditional medical model which ignores 
Stage 1 and Stage 2 variables as important components of health and 
illness. The strict medical model implies the use of direct biological inter
vention (pharmacological or surgical) to treat injury or disease. The disre
gulation model, in contrast, predicts that because of incomplete 
diagnosis and treatment of disregulation the strict medical model may 
inadvertently lead to the perpetuation of disregulation, not only in bodily 
disease but in human social behavior as well (Schwartz, 1977). 

The basic premise of the disregulation model is that the brain has 
primary responsibility for maintaining the health of itself and of the 
body, and that it succeeds in this task by altering or regulating itself to 
meet the needs of specific organs. Because the body, as with any complex 
physical device, can work effectively only within certain tolerances, the 
brain must adjust itself to bring the disregulation back to balance. As 
Schwartz (1977) points out, disregulation can be initiated and perpetu
ated at four stages. Often, the disregulation is initiated by exogenous 
stimulus demands (Stage I) and the brain responds to them (Stage 2). If 
the brain is exposed to environmental conditions that ultimately lead to 
the breakdown of a given organ system (Stage 3) and a functional disor
der develops, appropriate internal feedback loops are activated (Stage 4), 
many of which generate feedback through pain messages. This negative 
stimulus triggers corrective action in the brain. Even if such higher cen
ters are busy attending to other stimuli and fail to recognize the break
down of a particular organ, at some point the organ will generate 
sufficient negative feedback (if the loop is intact) to redirect the brain. 
Anyone who has experienced a really strong stomachache caused by 
overeating is aware of negative feedback and its commanding of atten
tion that subsequently may lead to a change in behavior. However, cer
tain disorders, like elevated blood pressure, do not have a known 
protective mechanism that activates conscious symptoms of pain and 
distress; such disorders are particularly difficult to treat because of a lack 
of immediate motivation for change and the lack of success feedback 
(Feuerstein & Linden, 1984; Linden, 1984). 

The fundamental question becomes one of the correct response of 
the brain to the internal stimulation. From a psychobiological perspec
tive, the brain should either make modifications in the outside environ
ment, leave the environment, or modify its interactions. Consequently, 
the pain of the disturbed stomach keeps behavior in check by regulating 
of eating patterns. 

However useful this may appear, typical patients would rather not 
change their life-style or their environment, the two factors (Stages 1 and 
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2) that together augment or cause the bodily dysfunction in the first place 
(Schwartz, 1977). One can argue that humans choose instead to modify 
Stage 3 or Stage 4, or both, directly, by intrinsic biological intervention. 
According to the disregulation model, if the negative feedback mecha
nisms are removed artifically (for example, by taking a pain killer), the 
brain is free to continue behaving in maladaptive ways that ultimately 
may become deleterious to the maintenance of health. Lacking the stabi
lizing impact of negative regulation, the brain becomes increasingly use
less relative to its own "healing powers." 

Schwartz (1977) used a simple stomachache to illustrate this point. 
Modern society strongly reinforces the practice of taking drugs to elimi
nate the stomachaches caused by the brain's disregulation, that is, allow
ing overeating despite signals of discomfort. Antacid commercials of a 
few years ago exemplify this habit. For example, they depict an obese 
man stuffing himself with apple pies or spaghetti. When an actually 
functional stomachache follows, the obvious conclusion should be that 
the stomach and the rest of the body were not meant to be fed in that 
manner. The man's stomache represents the biological feedback mecha
nism necessary to keep him from abusing his body further. Instead, what 
is communicated is "Eat, eat, and if you get a stomachache don't change 
your environment or behavior since you may eliminate your discomfort 
by taking a pill which is a lot easier." 

Simple antacids are a mild drug, and they do not always work. When 
they do not, other stronger medication is often described to lessen the 
pain. When the organ becomes so abused that, for example, an ulcer 
develops and internal bleeding occurs, does the person listen to his or her 
stomach then and radically change his or her external environment and/ 
or behavior? Often times, no. What a person does instead is go to a 
surgeon for repair. Medical science is now developing newer and finer 
means of bypassing many normal and adaptive feedback mechanisms. A 
patient can have a vagotomy and totally eliminate the brain's ability to 
regulate the stomach neurally. And if this trend in modern medicine 
continues, people can look forward to the day when, if their stomachs 
continue to be bothersome, they can simply go to their local surgeon and 
obtain an artificial stomach. 

At this point the brain would no longer be constrained by the needs 
of a natural stomach and would no longer serve as a natural health care 
system. According to the disregulation model, this brain would be free to 
continue and even to expand upon the inappropriate disregulation ini
tially causing the problem. Whereas the stomach is only one organ, mod
ern medicine is using this strategy for all systems of the body. Modern 
culture often reinforces the idea that if the brain and body cannot cope 
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with the external environment, they will simply have to undergo medical 
alteration to adjust. According to the disregulation model, this prospect, 
when carried to its extreme, would have serious consequences for the 
survival of the human species as we now know it. Schwartz (1977) warns 
any reader of his elaboration on self-regulation theory against falsely 
believing that all biomedical interventions are inappropriate. On the con
trary, a psychobiological perspective emphasizing self-regulation and 
disregulation helps to indicate under what specific conditions biomedical 
intervention is adaptive. The point is that one is not to succumb to the 
overly simplistic conclusion that the correction of Stages 3 and 4 of disre
gulation through biomedical interventions should be the sole approach 
to treatment. Instead, to keep the health and behavior of the human 
species intact, it may be necessary to accept limitations of the body as it is, 
even though this may require more active self-regulation on the part of 
the brain. A psychobiological perspective on biofeedback and behavioral 
medicine could play an extraordinary important role in this develop
ment. 

Potential of the Self-Regulation Theory 

Self-regulation theory is certainly useful in trying to understand the 
operating mechanism of biofeedback and can also be used to understand 
how environmental demands can translate into bodily changes which 
require adaptation on the part of organ systems. In deviating from pre
vious, purely homeostatic models, the self-regulation model represents a 
theory of disregulation based on a conceptualization of the inherent feed
back system as an open loop that can be accessed through various chan
nels by the environment. Although Figure 1 illustrates the general 
principle of self-regulation, it is of course difficult to display any theory 
involving more than two dimensions in such a figure. Given that body 
systems are highly complex and interactive, one needs to conceptualize 
self-regulation and disregulation as models with a number of interacting 
dimensions. In particular, it appears that negative and positive feedback 
loops serve only one objective, namely, that of achieving self-regulation, 
a process in which the brain plays a central mediating role. The figure 
cannot reflect the infinite number of potential interactions that can be 
categorized as serving at least two, albeit opposing, functions: It is possi
ble that change in one system, for example, as brought about by biofeed
back, may be complemented by subsequent change in other systems that 
will then perpetuate and stabilize the change initially seen in the in
tended target system. But it is also theoretically possible that change in 
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one system (whether brought about by cognitive change or biofeedback 
or by any environmental input) may trigger processes in other systems 
that have opposing effects such that change initiated or attempted in the 
target system will be counteracted by one or a series of other body sys
tems. For example, it has been observed that once regulation in a particu
lar body systems has occurred, this may lead to disregulation in other 
systems which may henceforth impede maintained self-regulation be
cause of anatomical or physiological limitations. For example, it has been 
established that in the case of chronically high blood pressure there is 
damage to artery walls such that ultimately anatomical changes second
ary to the original problem will maintain the disorder and impede any 
self-regulation process. Also, it has been argued that excessive weight 
loss through repeated caloric restriction may result in an effect oppos
ing the intended one such that the metabolic rate drops and makes a 
maintenance of weight reduction even less likely (Rodin, 1981; see also 
Chapter 3). 

The Modified Health Belief Model 

The observation that voluntary change and attempts to reestablish 
self-regulation may be limited by biological constraints has been under
lined by Feuerstein and Linden (1984), who have taken the original health 
belief model (Becker & Maiman, 1975) and expanded it to explain why 
prevention and treatment efforts in behavioral medicine have often been 
less successful that expected or hoped for. The original health belief 
model proposes a set of variables that determine compliance with health 
care recommendations and permit predictions about the reduction or 
elimination of health risk behavior. Becker and Maiman (1975) defined 
compliance as the patient's acceptance of recommended health behavior. 
According to the model, the initiation of preventive health action is usu
ally triggered by environmental cues, such as newspaper or magazine 
articles; advice from family members, friends, or health professionals; 
and mass media campaigns (Becker & Maiman, 1975). A major stumbling 
block to preventive health action is that many signs or symptoms do not 
receive much attention by the individual because they are not associated 
with significant discomfort. In the case of certain coronary heart disease 
risk factors, for example, the symptoms are often not perceived (elevated 
blood pressure or high serum cholesterol levels) or if unpleasant effects 
are experienced, either there is no specificity or there is no patent result 
in a continuous or recurrent pain or discomfort (smoking, inactivity, 
obesity, and the Type A behavior pattern). A review of the empirical 
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literature on the health belief model (Becker, Haefner, Kasl, Kirscht, 
Maiman, & Rosenstock, 1978) provided empirical support for the hypoth
esized influence of the four variables within the model: (a) perceived 
susceptibility to a given illness, (b) perceived severity of such illness, (c) 
perceived benefits of preventive health action, and (d) perceived barriers 
in establishing preventive health actions. This empirical set of predictors 
can be utilized to determine the likelihood of preventive action with 
respect to any health risk factor. Although Becker et al. have provided a 
good deal of empirical evidence indicating that these factors have predic
tive power with respect to health behavior, Feuerstein and Linden (1984) 
have suggested that the risk factor literature as available today warrants 
the inclusion of an additional parameter in Becker and Maiman's model 
(1975). Becker and Maiman included and focused primarily on psycho
logical aspects of effective health action but did not address the psycho
biological interactions that may characterize a given illness and its 
contributing risk factors. The literature suggests that the development 
and maintenance of many risk factors imply complicated psychobiologi
cal mechanisms that may either facilitate or hinder the maintenance of 
health risk behavior. Obesity, for example, has been described as at least 
partially being maintained by a homeostatic, autonomic physiological 
mechanism that is not easily influenced by psychological factors (Rodin, 
1981; see also Chapter 3). Other risk factors may be maintained through 
concomitant psychobiological mechanisms such as tension reduction af
ter smoking or attenuated distress through elevations in blood pressure 
(Dworkin, Filewich, Miller & Craigmyle, 1979). The existence of such 
counteractive psychobiological mechanisms can be integrated into the 
Becker and Maiman (1975) model by diferentiating those variables hy
pothesized to effect the initiation of positive health actions from those 
variables that may counteract the maintenance of these health actions 
once initiated. The extended model (Feuerstein & Linden, 1984) is illus
trated in Figure 2. 

The extended model overlaps with Becker and Maiman's model by 
incorporating identical variables to predict the likelihood of preventive 
action for the initiation of new healthy behaviors. However, it extends 
the health belief model by including the possible counteractive effects of 
psychobiological, self-regulatory mechanisms that may interfere with 
health behavior maintenance. Consideration of biological self-regulatory 
mechanisms appears to be important because only continuous change 
(that is, modification of life-style) will effectively reduce many health 
risks. With respect to the demonstrated failure in the maintenance of 
many health behaviors over substantial periods of time, it may be that the 
sum of all positive health beliefs does not outweigh the impact of existing 
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Figure 2. Block diagram of the modified health belief model. From M. Feuerstein and W. 
Linden, 1984, p. 834. Reprinted by permission. 

counteractive psychobiological mechanisms. that influence the individ
ual's behavior. 

At this point in the discussion it may be advisable to attempt an 
integration of both Schwartz's self-regulation model with its inherent 
implications and limitations and the extended health belief model (Feu
erstein & Linden, 1984). The integration of these two models provides the 
theoretical rationale for the present book in that extensive analyses of 
underlying biological mechanisms are undertaken for a variety of disor
ders that are focal in behavioral medicine; the emphasis within these 
analyses is on biological self-regulatory systems. Each chapter outlines 
complex interacting systems and attempts to answer the question 
whether anyone of these systems may possibly be counteractive with 
any other. Most interesting in this context is the identification of 
regulatory systems that during the course of the disorder shift from 
open loops (permitting disregulation) to closed loops and that maintain 
themselves at levels that may appear adaptive within the limited system 
under observation but are also known to be maladaptive from a larger 
multisystem perspective. If any such systems can be identified, it is 
strikingly evident that there are multiple implications for treatment. 
Above all, it is necessary to contrast existing treatment rationales with 
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their functionality, given the existing psychobiological self-regulatory 
systems. Regulatory mechanisms are highlighted that make psychologi
calor behavioral intervention difficult due to their inherent self-stabiliz
ing interactive nature that a particular treatment rationale may not 
account for. On the basis of this review of the literature, each chapter of 
the book is structured primarily to address three key issues. First, the 
chapters review the present outcome literature and attempt to assess 
how successful psychological treatments have actually been. Within this 
discussion of treatment outcome, rationales for the choice of a particular 
treatment is underlined. In a second step, a review of biological regu
lating mechanisms for various disorders is provided and the existence of 
self-regulation mechanisms and interactions with other systems will be 
highlighted. Finally, the third step is a synthesis whereby each chapter 
attempts to contrast the biological regulation underlying a particular dis
order with the presently used treatment rationales. It is thereby deter
mined whether treatment success or failure as prevalent in the literature 
can be explained by a poor match between the inherent psychobiology 
and the prevalent treatment approach. If possible, each contributor 
points out cases wherein previous conceptualizations of treatment are 
sufficient and only procedural changes are necessary to maximize treat
ment outcome; it is also noted where there may be mismatches between 
biological regulation principles and the rationale of presently used treat
ment steps. These syntheses have as an objective the provision of new 
challenges and higher degrees of freedom for the development of more 
coherent links between treatment rationale and the true biological dys
function underlying the disorder. 
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CHAPTER 2 

Biological Barriers in the 
Treatment of Alcoholism 

David M. Lawson and Michelle Craske 

For more than 20 years, a controversy has raged between the proponents 
of two conflicting models of alcoholism. One model, typically referred to 
as the traditional or disease model (Pattison, Sobell, & Sobell, 1977) as
sumes that alcoholism is a progressive, irreversible disease which may 
cause the abstaining alcoholic to experience an irresistible craving for 
alcohol and the indulgent alcoholic to lose control over alcohol consump
tion. The etiology of alcoholism, according to this model, is physiological 
and/or genetic in origin. In contrast, the behavioral model assumes that 
alcohol consumption is a socially acquired, learned pattern of behavior 
which occurs as a function of antecedent and consequent events. Such 
events include situational or environmental factors as well as the alco
holic's cognitive and affective states. 

The controversy has unfortunately polarized views of clinicians and 
researchers alike. The effect of this polarization has been that those who 
adhere to a traditional view have continued to neglect the role of environ
mental, cognitive, and affective determinants of abusive drinking, 
whereas adherents of the behavioral model have neglected the role of 
physiological variables. The objective of this chapter is twofold: to reex
amine the evidence for the role of physiological variables in the mainte
nance of abusive drinking habits and to consider how the efficacy of 
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behavioral treatments might be enhanced by explicitly taking into ac
count the effect of physiological determinants of alcohol consumption. 

To preface these issues, we will present a brief overview of the 
rationale and efficacy of current behavioral techniques used in the treat
ment of alcoholism. 

Behavioral Treatments for Alcoholism 

A wide variety of techniques has been implemented in behavioral 
treatment programs for alcohol abuse. No single treatment, however, is 
generally considered the treatment of choice, nor is it the case that treat
ment cQnsists of a single technique. Rather, abusive drinking is regarded 
as being functionally related to a range of potential controlling variables, 
and treatment programs typically include techniques that are specific to 
each variable class involved. Using the assessment model developed by 
Goldfried and Sprafkin (1974), the range of potential controlling variables 
can be divided into four general classes: stimulus antecedents, organ
ismic variables, response variables, and consequences. In this section, 
the rationale underlying techniques that focus specifically on each of 
these classes of controlling factors will be briefly described. 

It has long been recognized that among the most influential stimulus 
antecedents of abusive drinking are the sight, smell, and taste of alcoholic 
beverages. In fact, it is not at all uncommon for alcohol abusers to report a 
subjective craving for alcohol merely upon presentation of these stimuli. 
Two behavioral techniques, chemical aversion and cue-exposure re
sponse prevention, are used specifically for the purpose of reducing the 
effect of alcohol-related stimuli. 

In chemical aversion, alcoholics are injected with an emetic drug and 
subsequently presented with bottles and glasses of their preferred alco
holic beverages which they are encouraged to smell and to taste. The 
presentation of these alcohol-related stimuli is timed as nearly as possible 
to coincide with the onset of drug-induced nausea. This procedure, 
which is usually repeated five times over a period of 10 days, is based on a 
classical conditioning paradigm in which the emetic and its subsequent 
effects are conceptualized as unconditioned stimulus and unconditioned 
response, respectively. By repeated association of the alcohol cues with 
the onset of nausea, it is assumed that the former will eventually elicit the 
latter and that the abusive drinker will acquire an aversion to alcohol. 
Although abstinence rates one year following chemical aversion average 
between 50% and 60% and are among the highest reported for any treat
ment, there have been no controlled outcome evaluations in which 
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chemical aversion has been compared to a no-treatment control group 
(Miller, 1982). 

Cue-exposure response prevention, like chemical aversion, is in
tended to diminish the influence of alcohol cues on drinking behavior. 
Unlike chemical aversion, however, its effectiveness does not depend on 
the acquisition of a conditioned aversive response. Instead, the craving 
elicited by alcohol and the abusive drinking that typically follows are 
conceptualized as aspects of an obsessive-compulsive disorder. As in the 
treatment of other compulsive behaviors, the abusive drinker is exposed 
at length not only to the sight and smell of preferred alcoholic beverages 
but also to the interoceptive cues resulting from the consumption of a 
"priming" dose of alcohol itself. During the period of exposure, which 
lasts 45 minutes, the alcohol abuser is strongly encouraged to resist the 
urge to continue drinking and, presumably as a result of extinction, 
experiences a gradual reduction in the intensity of craving. Although 
cue-exposure response prevention has only recently been used in the 
treatment of alcoholism, preliminary data regarding its effectiveness are 
encouraging. After six inpatient treatment sessions, for example, expo
sure to the effects of a priming dose followed by the presentation of 
additional alcohol has been shown to have minimal effects on craving 
(Rankin, Hodgson, & Stockwell, 1983). 

The second general class of potentially relevant variables in the func
tional analysis of abusive drinking are the organismic variables, including 
cognitive, affective, and physiological factors. Proponents of both the 
traditional and behavioral models of alcoholism have long recognized the 
importance of many of these factors, and it is customary for both types of 
treatment program to include components to address problems arising 
from depression, poor nutrition, inadequate health care, and misconcep
tions regarding the physiological and behavioral effects of alcohol. More 
recently, however, increasing attention has been paid by behavioral clini
cians to the role of cognitive variables, particularly as they contribute to 
relapse. 

Marlatt (1985), whose cognitive-behavioral analysis of the relapse 
process best exemplifies work in this area, refers to three interrelated 
cognitive processes that are assumed to mediate the effect of the external 
environment on the resumption of abusive drinking. First is the alco
holic's appraisal of his or her coping skills with regard to situations previ
ously associated with abusive drinking. Successful coping without resort 
to alcohol is assumed to enhance the alcoholic's self-efficacy, thereby 
reducing the likelihood of relapse. The second cognitive process con
cerns the alcoholic's expectations regarding the effects of alcohol. To the 
extent that these expectations are positive, the likelihood of relapse in-
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creases. Finally, in the event a drink is taken, the alcoholic's attribution of 
the cause to either personal or situational factors will also determine the 
likelihood of a complete relapse. 

Relapse prevention programs based on Marlatt's cognitive-behav
ioral analysis include numerous techniques that focus specifically on 
each of these cognitive processes. Efficacy enhancement techniques in
clude skills training, not only to enable the alcoholic to cope with high
risk situations but also to provide an opportunity for the alcoholic to 
experience mastery in areas not directly related to alcohol abuse. To 
reduce the influence of positive expectations of alcohol, abusive drinkers 
are instructed, among other things, about the differential effects of in
creasing and decreasing blood alcohol levels and the influence of envi
ronmental effects on the experience of craving. Cognitive restructuring is 
also used to aid the alcoholic in reattributing the cause of an initial drink 
to specific, controllable situational factors rather than to personal, stable 
ones and in viewing such a relapse as an opportunity for skill acquisition 
rather than the beginning of an inevitable binge. Marlatt has also pro
posed the programmed relapse technique, in which the alcoholic actually 
consumes a drink, as a further means of enhancing perceptions of per
sonal control and responsibility and to provide an opportunity for the 
alcoholic to experience and to cope with the resultant cognitive and affec
tive reactions, which Marlatt calls the "abstinence violation effect." De
spite the strongly empirical foundation of Marlatt's relapse prevention 
model, the efficacy of programs incorporating the range of treatment 
procedures suggested by it remains to be demonstrated. 

The third general class of controlling variables in a behavioral anal
ysis focuses upon response characteristics including not only the frequency, 
amplitude, and duration of specific target behaviors but also the avail
ability of alternative responses in the client's behavioral repertoire. Ac
cording to the behavioral model, abusive drinking can be conceptualized 
as a maladaptive coping response which occurs in part because alterna
tive, more adaptive responses have not been acquired. By conducting a 
detailed assessment of the circumstances in which abusive drinking oc
curs, the clinician develops hypotheses concerning specific response def
icits which are then assessed more directly. 

A wide range of coping skills deficits has been identified among 
alcoholics and specific training in these skills has been incorporated in 
their treatment. Recognizing that the most ubiquitous such deficit is the 
relative inability of abusive drinkers to decline a proffered drink. Foy, 
Miller, Eisler, and O'Toole (1976) developed a drink-refusal training pro
gram in which the therapist and client role-play specific situations 
wherein the client is pressured to drink. Assertiveness training pro-
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cedures are also used in the behavioral treatment of alcoholics to remedi
ate deficits in other areas such as refusing unreasonable requests, 
responding to criticism, and requesting changes in the behavior of 
others. Marital discord may also be functionally related to abusive drink
ing, in which case, marital therapy is the vehicle by which deficient social 
skills are acquired. Perhaps the most generally applicable skills training 
program used in the treatment of alcohol abuse is problem solving, 
which Chaney, O'Leary, and Marlatt (1978) used with participants in 
their program to develop coping responses to a range of problem situa
tions. In general, programs that develop alternative coping skills for 
situations associated with alcohol consumption tend to produce success
ful treatment outcomes. 

Undoubtedly, the most controversial alternative response training 
procedures are those intended to produce moderate drinking outcomes. 
In the behavioral self-control training program of Miller and Munoz 
(1982), for example, problem drinkers are taught a variety of self-manage
ment techniques, such as self-monitoring, goal setting, self-reinforce
ment, and drink spacing, specifically with the objective of teaching 
controlled drinking. In an extensive review of the outcome research on 
controlled drinking treatment programs, including Miller's own behav
ioral self-control training, Miller and Hester (1980) reported that between 
60% and 70% of problem drinkers were consistently classified as absti
nent, controlled, or improved at I-year follow-up. 

The fourth class of variables that exerts a controlling influence on 
behavior is consequences. With respect to abusive drinking, any changes in 
the external environmental or in the drinker's physiological, cognitive, or 
affective state that occur following the consumption of alcohol may act as 
reinforcers to increase the probability of subsequent abusive drinkig epi
sodes. Accordingly, behavioral treatment programs often attempt to 
rearrange these contingencies to ensure that abusive drinking either goes 
unreinforced or is punished. 

Two procedures have been included in behaviorally oriented treat
ment programs to counteract the relatively immediate subjective and 
physiological consequences of alcohol consumption. The first is adminis
tration of disulfiram, a drug that is ingested daily by carefully screened 
alcohol abusers and causes a very unpleasant reaction characterized by 
vasodilation, hypotension, nausea, and vomiting within a short time 
after alcohol ingestion (Kwentus & Major, 1979). To ensure compliance 
with the administration of disulfiram, specific training procedures have 
been developed to teach the alcohol abuser to take the medication at a 
predetermined time and place and in the presence of a spouse, friend, or 
employer. Under these conditions, disulfiram has been shown to pro-
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duce near total sobriety among married or cohabitating alcohol abusers at 
6-month follow-up (Azrin, Sisson, Meyers, & Godley, 1982). 

In the second procedure, covert sensitization, patients are first re
laxed and then instructed to imagine as vividly as possible a succession of 
drinking scenes in which they become nauseated and vomit immediately 
after consuming alcohol. The guided imagery includes detailed descrip
tions not only of the patient's desire for alcohol and the sensory and 
motor components of drinking but also of the onset of nausea and vom
itig. The procedure is repeated with the suggestion regarding nausea 
occurring progressively earlier in the drinking sequence and suggestions 
of relief occurring immediately following the selection of a nonalcoholic 
beverage or engagement in an activity unrelated to drinking (Elkins, 
1980). Although treatment outcomes following covert sensitization have 
been variable, the abstinence rates are comparable to those following 
chemical aversion (Miller, 1982). 

A variety of contingency management procedures has also been 
used in behavioral treatment programs to minimize the reinforcing con
sequences of alcohol consumption. In a case study, for example, Peter 
Miller (1972) successfully implemented a behavioral contract which spec
ified a monetary fine and withdrawal of spousal attention in the event the 
participating male alcohol abuser exceeded self-imposed drinking limits. 
When he drank in moderation, however, he was rewarded by increased 
attention and affection from his spouse. In the community reinforcement 
approach developed by Hunt and Azrin (1973), access by alcohol abusers 
to vocational, family, and social reinforcers was first increased, then 
made contingent upon abstinence. For example, patients were given 
paid memberships to a self-supporting social club and were encouraged 
to participate in activities such as card games, dances, bingo games, and 
picnics. Any member who gave any indication that he had been drinking 
before arriving at the club, however, was turned away. According to 
Bigelow, Stiltzer, Griffiths, and Liebson (1981), specific behavioral contin
gencies that ensure reinforcement of abstinence and punishment of 
drinking are among the most effective techiques available. 

Biological Factors Associated with Alcohol Abuse 

It can be seen from the preceding review that behavioral techniques 
used in the treatment of alcohol abuse are based almost exclusively upon 
empirical findings of experimental psychology, in the areas of condition
ing and learning in particular. There is, however, a large body of research 
on biological factors associated with alcohol abuse which has important 
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implications for the treatment of alcoholics but which to a large extent has 
been overlooked by behaviorally oriented clinicians. In this section, a 
selective review will be presented of the biological factors that, if ne
glected, are most likely to limit the effectiveness of behavioral interven
tions. 

Neuropsychological Deficits 

The neuropsychological deficits associated with alcoholism have 
been examined extensively in animal and human subjects. Unfor
tunately, research with humans is limited often by methodological prob
lems, such as failure to consider the concomitant effects of psychoactive 
medication and head injury, or failure to determine the length of time 
since alcohol ingestion (Eckardt & Ryback, 1981). Despite these limita
tions, however, it is generally agreed that the chronic abuse of alcohol 
can produce brain damage because alcohol is neurotoxic and causes spe
cific neuropathological changes (Tarter & Alterman, 1984). 

It has been estimated that 50-70% of chronic alcoholics are cog
nitively impaired (Eckardt & Ryback, 1981; Miller & Saucedo, 1983). Neu
ropsychological assessment has consistently revealed deficiencies in 
memory, perception, motor performance, abstraction, learning, and 
problem solving. Mild to moderate brain damage is usually indicated 
(Eckhardt & Ryback, 1981). The structural changes that accompany neu
ropsychological performance deficits include cerebral atrophy, EEG ab
normalities, and ventricular enlargement (Miller & Saucedo, 1983; Tarter 
& Alterman, 1984). 

Complications arising from alcohol abuse can produce additional 
cognitive impairments. Wernicke-Korsakoff syndrome, for example, is 
characterized by initial global confusion followed by amnesic deficit. Thi
amine replacement treatment removes the associated muscular and vi
sual disturbances within a few days, but the memory deficit associated 
with Wernicke-Korsakoff syndrome is slow to recover and incomplete in 
80% of cases (Carlen & Wilkinson, 1983; Hemmingsen, Kramp, & 
Rafaelsen, 1983). 

In addition to these neuropsychological deficits, there is evidence to 
suggest that alcohol produces a dissociative effect which impairs the 
alcohol abuser's recall while sober of events that occurred during periods 
of intoxication (Mello, 1983). Recall of a drinking episode may, in fact, be 
more consistent with pre drinking expectations of alcohol's effects than 
with the actual experience of intoxication. Moreover, to the extent that 
expectations regarding alcohol's effects are generally positive whereas 
the actual effects are often aversive, this dissociative effect may interfere 
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with the punitive effect of the aversive consequences of abusive drink
ing. In fact, in the absence of disconfirmation, widely held positive be
liefs regarding the effects of alcohol often appear to act as incentives for 
the resumption of abusive drinking. 

Many aspects of neuropsychological performance recover with ab
stinence. Quite dramatic improvment, that parallels the recession of 
withdrawal synptoms, is noted between the 1st and 3rd week. This oc
curs because the central nervous system is believed to be in a state of 
hyperactivity during acute withdrawal, and therefore the consequent 
lack of concentration and agitation impair performance (Eckardt & 
Ryback, 1981). The subsequent 6 to 12 weeks generally evidence contin
ued improvements in some areas of functioning. The extent of recovery 
depends on age, initial level of impairment, and neuropsychological 
function. Younger and less seriously impaired alcoholics show better 
recovery than older, more impaired alcoholics (Miller & Saucedo, 1983). 
Memory functions recover more slowly, especially in older patients; and 
the memory improvements that do occur generally take at least 3 to 6 
months (Page, 1983). 

Tolerance and Dependence 

It is widely assumed that the relatively immediate pharmacological 
effects of alcohol maintain alcohol consumption through both positive 
and negative reinforcement mechanisms. Positively reinforcing conse
quences of alcohol may include relaxation, sociability, and euphoria 
(Cappell & LeBlanc, 1983; Mellow, 1983), whereas the negatively reinforc
ing consequences include relief from aversive states such as frustration 
and anxiety and withdrawal symptoms. Although positively and nega
tively reinforcing consequences may be influenced by set and expecta
tion, it is clear that they are also pharmacologically determined (Cappell 
& LeBlanc, 1983). 

It is evident, however, that the pharmacological effects of a fixed 
dosage of alcohol diminish after repeated use with the result that abusive 
drinkers increase their consumption. This change in the pattern of drink
ing denotes the development of tolerance and cannot be adequately ex
plained by an operant model. There is, however, evidence to support a 
classical conditioning model of alcohol tolerance and withdrawal which, 
unlike most models of drug dependence, recognizes the conditioned 
physio!ogical effects of exposure to the environment in which alcohol 
consumption occurs. 

According to the classical conditioning model of tolerance (Siegel, 
1983), the drug itself constitutes an unconditioned stimulus and its cen
tral effects constitute the unconditioned response. Environmental stim-
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uli that predictably precede these effects, such as drug preparation 
procedures, constitute the conditioned stimulus. Unlike Pavlov's find
ings, in which repeated association of the conditioned stimulus and un
conditioned stimulus elicited a conditioned response which was a 
facsimile of the unconditioned response, recent research has shown that 
the direction of conditioned drug responses may be either the same or 
opposite to the unconditioned response. When the conditioned drug 
response occurs in the same direction as the drug itself, the phar
macological effect of the drug is augmented and the individual is said to 
have become sensitized to it. When the conditioned response is in the 
direction opposite to that elicited by the drug, the pharmacological ef
fects of the drug are attenuated and the individual taking the drug is said 
to have acquired a tolerance for its effects. 

Although most of the evidence in support of a classical conditioning 
model of drug tolerance has come from animal research with opiates, 
there is some evidence to suggest that tolerance to the effects of alcohol in 
humans can be explained in part by the development of conditioned 
responses which elicit physiological changes in a direction opposite to 
the effects of alcohol. In research conducted by Lightfoot (19 ; cited in 
Siegel, 1983), social drinkers consumed beer in sufficient quantities to 
raise their blood alcohol levels to approximately 0.07% during each of 
four daily sessions. All of the sessions were conducted in the same dis
tinctive environment. In the fifth session, however, beer was consumed 
by some subjects in the same environment and by others in a distinctly 
different setting after which all subjects were assessed on several percep
tual motor and cognitive tasks. When alcohol consumption and assess
ment occurred in the usual drinking environment, performance on most 
of the tasks was disrupted by alcohol to a lesser extent than when con
sumption and assessment occurred in the novel environment. Presum
ably, subjects who were administered alcohol and assessed in the usual 
drinking environment had acquired conditioned compensatory re
sponses that attenuated the effects of alcohol. 

To the extent that conditioned compensatory responses are acquired 
by drinkers outside the laboratory setting, they would account in part for 
the development of tolerance and the necessity experienced by heavy 
drinkers to increase their alcohol consumption in order to attain the same 
effects as they experienced initially. In essence, this increased consump
tion represents the drinker's operant compensatory response, which is 
presumably reinforced to the extent that it counteracts the classically 
conditioned compensatory response elicited by environmental cues. 

The occurrence of withdrawal symptoms following detoxification 
and subsequent experiences of craving alcohol reported by drinkers who 
have become dependent upon alcohol can also be explained in part by a 
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classical conditioning model. In fact, these phenomena can be concep
tualized as manifestations of the same conditioned compensatory re
sponses that account for tolerance to alcohol when it is consumed, except 
that in the case of dependence compensatory conditioned responses oc
cur in the absence of alcohol consumption. According to the modet when 
a dependent drinker is exposed to environmental stimuli previously as
sociated with alcohol consumption, they act as conditioned stimuli to 
elicit physiological and subjective changes in the direction opposite to the 
effect of alcohol. In the event that the alcohol abuser does not drink, the 
conditioned compensatory responses are not counteracted by the effects 
of alcohol but are instead expressed as subjective craving, tremulous
ness, nausea, and so on. If the abuser were to drink in these circum
stances, alcohol consumption would presumably be particularly 
reinforcing inasmuch as it would relieve withdrawal symptoms. 

Empirical support for the classical conditioning model of alcohol 
withdrawal in humans is still limited. Ludwig and Stark (1974) and 
Mathew, Claghorn, and Largen (1979) have analyzed retrospective self
reports of alcohol abusers regarding the circumstances in which they 
have experienced the greatest withdrawal distress. Their findings, that 
withdrawal is greatest and relapse most likely in the presence of alcohol
associated cues, are consistent with the classical conditioning model. 
Similarly, the widely recognized effects of the sight, smelt and taste of 
beverage alcohol in eliciting craving and loss of control among alcohol 
abusers would also be predicted by the model. Perhaps the most compel
ling evidence has been obtained by Lightfoot (conditioned responses 19 ; 
cited in Sieget 1983), who demonstrated alcohol-compensatory in re
search subjects who had been administered a placebo in an environment 
in which they had previously been administered alcohol. 

Genetic Factors 

Evidence for a genetic component in the etiology of alcoholism de
rives from familiat twin, adoption, cross-culturat and selective-breeding 
studies. Adoption studies, however, provide the strongest evidence. 
Goodwin and his colleagues (Goodwin, Schul singer, Hermansen, Guze, 
& Winokur, 1973) found that sons of alcoholics were four times more 
likely to become alcoholic than sons of nonalcoholics, regardless of 
whether they were raised by alcoholic parents. That is, biological paren
tage was shown to be more important than the drinking status of the 
adoptive parents. Moreover, Cloninger, Bohman, and Sigvardsson (1981) 
found that alcohol abuse in adoptive parents did not increase the risk of 
alcoholism in male adoptees, whereas abuse in biological parents did. 
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The risk of alcoholism increased from 14.7% when neither biological par
ent was alcoholic to 33.3% when both biological parents were alcoholic 
(Cloninger, 1983). Interestingly, however, these rates do not apply to 
women. 

Although many physiological responses to alcohol ingestion and the 
metabolism of alcohol are known to be under genetic control, it is unclear 
which of these heritable factors are involved in the etiology of alcoholism. 
Presumably, genetic factors could predispose an individual to alcoholism 
in at least three different ways: (a) by increasing the positively reinforcing 
properties of alcohol consumption, (b) by increasing functional tolerance 
to the effects of alcohol, and (c) by increasing the rate of alcohol metabol
ism or dispositional tolerance to alcohol. The influence of each of these 
factors upon drinking behavior has been studied, mainly in animal 
studies, but cross-cultural and prospective human studies have also been 
reported. 

Cappell and LeBlanc (1983) reviewed studies that examined selec
tively bred rat strains that differed in their preference or consumption of 
alcohol. They concluded that alcohol-preferring rat strains are less sus
ceptible to the effects of alcohol upon the central nervous system than 
nonpreferring strains. Evidence for the reverse relationship, however, is 
less clear. Strains differing in neurosensitivity sometimes do not differ in 
preference. 

Individual differences occur not only in initial sensitivity but also in 
the amount of acquired functional tolerance with chronic administration. 
Evidence suggests that rats with stronger initial sensitivity also become 
tolerant less rapidly than rats with weaker initial sensitivity (Erwin & 
McClearn, 1981). Evidence from human populations is less direct. The 
flushing response in Mongols has been attributed to an exaggerated sen
sitivity to the aversive effects of alcohol. Mongols generally exhibit stron
ger reactivity in heart rate, blood pressure, and facial flushing and report 
more subjective discomfort following alcohol consumption than do Cau
casians (Pardo & Hall, 1983). They also have a lower rate of alcoholism 
than Caucasians. In addition, prospective studies by Schuckit (1982) have 
shown that males with a family history of alcoholism demonstrate more 
positive responses to alcohol (greater reduction in muscle tension and 
less intense subjective feelings of intoxication) than males without a fam
ily history of alcoholism, who are matched on drinking history. 

Individual differences in metabolic or dispositional tolerlance have 
also been observed and appear to be genetically determined. The rate of 
metabolism of alcohol, for example, is more concordant in monozygotic 
twins than in dizygotic twins (Erwin & McClearn, 1981). Studies have 
shown that alcohol-preferring and nonpreferring rats sometimes differ 
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metabolically, but the differences in metabolic rate do not appear to 
account adequately for differences in drinking behavior. Acetylaldehyde 
levels appear to be a more influential factor. Acetylaldehyde, the by
product of the metabolism of alcohol by alcohol dehydrogenase (ADH), 
has toxic effects upon accumulation. Alcohol-preferring rats have low 
levels of acetylaldehyde after consumption, whereas nonpreferring rats 
show exaggerated levels after consumption. Elevation of acetylaldehyde 
levels can also suppress drinking in rats, presumably through the mecha
nism of aversive control (Cappell & LeBlanc, 1983). 

Some findings from the study of human racial differences parallel 
data from animal research. The oxidation rate of alcohol does not differ 
between Mongols and Caucasians, but Mongols have been found to 
develop higher levels of acetylaldehyde after consumption than Cauca
sians (Ewing, 1983). In addition, Pardo and Hall (1983) have demon
strated in Japanese subjects an atypical form of the ADH enzyme that 
produces acetylaldehyde unusually rapidly with the result that higher 
levels accumulate. This particular ADH allele is present in 6% of Euro
peans and in 85% of Mongols (Cloninger, 1983). There are, however, 
some contrary data. Schuckit (1982), for example, found that males with a 
positive family history for alcoholism have higher levels of acetylal
dehyde after alcohol consumption than those with a negative history. 
Cloninger (1983) and Wallace (1983) reported similar findings. It is not yet 
clear how these apparently contradictory findings will be reconciled. 

A study by Thurman et al. (1982) demonstrated that some rats were 
able to increase their rate of alcohol metabolism rapidly, whereas others 
were not. This effect has also been observed in some humans. The rela
tionship between acquired metabolic tolerance and alcohol consump
tion, however, is relatively unknown (Cappell & LeBlanc, 1983). 

The finding that strong versus weak withdrawal reactions can be 
bred selectively in rats suggests that at least some aspect of dependence is 
heritable. In addition, dependent rats have been found to prefer alcohol 
to a greater extent than nondependent rats. Not all of the evidence, 
however, is consistent (Cappell & LeBlanc, 1983). Nevertheless, it has 
been suggested that severity of dependence may relate to craving for 
alcohol in humans (Hodgson, 1984). 

Fluid and Electrolyte Balance 

Investigations of the effect of alcohol on fluid and electrolyte balance 
indicate the existence of another self-regulatory physiological mecha
nism that may contribute to alcoholism. This area of research, overlap
ping as it does with studies of physiological substrates of thirst and fluid 
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intake generally, would appear to be basic to an understanding of the 
physiological determinants of alcohol consumption, but it has largely 
been overlooked. 

It has been well established that acute alcohol ingestion inhibits the 
secretion of vasopressin in both animal and human subjects (Cicero, 
1983). Shortly afterward, diuresis occurs which, together with simul
taneous solute retention, produces a physiological state of dehydration 
in the drinker (Beard & Knott, 1971). It has been demonstrated, more
over, that the dehydration resulting from the consumption of a moderate 
dose of alcohol (O.8g of ethanollkg) is sufficient to produce a significant 
increase of nonalcoholic fluid intake among both social drinkers and 
alcoholics (Lawson, 1977). Unlike social drinkers whose subjective thirst 
ratings were higher after the alcoholic than the nonalcoholic beverage, 
and whose subsequent ad-lib intake correlated with thirst ratings, the 
alcoholics did not discriminate subjectively between the two beverage 
conditions despite the fact that they drank significantly more following 
alcohol than following placebo. 

These research findings indicate that acute alcohol consumption in
creases subsequent nonalcoholic drinking and that this dipsogenic effect 
of alcohol is mediated physiologically by the same mechanisms that regu
late thirst and drinking. Whether these same mechanisms account in part 
for continued alcohol consumption during an acute drinking episode is 
not known. There is evidence, however, that chronic excessive beer 
drinking may cause disruptions of fluid and electrolyte metabolism 
which in turn sustain drinking (Beard & Sargent, 1979; Sargent, Simpson, 
& Beard, 1975). 

Implications of Biological Factors Associated with Alcohol 
Consumption for the Behavioral Treatment of Alcoholism 

The preceding section was a brief overview of several biological 
mechanisms that effect alcohol consumption. Although limited in nu
mber, the mechanisms selected for discussion are representative of a 
larger domain of biological factors, at least to the extent that they exert 
their influence at different points in the drinking history of the alcoholic. 
Genetic factors, for example, begin to exert their effects during the alco
holic's earliest drinking episodes, whereas the influence of changes in 
fluid and electrolyte metabolism may occur either during initial or later 
stages in the etiology of alcoholism. Tolerance and dependence are typ
ically acquired only after prolonged excessive drinking, by which point 
neuropsychological deficits are becoming increasingly apparent. Despite 
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the fact that these mechanisms occur at different points in the alcoholic's 
drinking history, they all have important implications for the behavioral 
treatment of alcoholism. 

Neuropsychological Deficits 

Research on the neuropsychological deficits associated with alcohol 
abuse have implications for the optimal timing of behavioral interven
tion, the specific type and duration of treatment procedures, and the very 
goal of treatment itself. 

The extent of cognitive impairment during alcohol withdrawal has 
led several researchers to recommend the delay of treatment for 2 to 3 
weeks until recovery is observed in some cognitive functions (Carlen & 
Wilkinson, 1983; Miller & Saucedo, 1983). These researchers argue that 
progress is severely limited by a patient's inability to retain verbal mate
rial. In contrast, Eckardt and Ryback (1981) recommend that treatment 
begin as soon as active withdrawal symptoms dissipate to avoid deterio
ration of the patient's motivation for change, especially as the value of 
treatment delay has not yet been empirically tested. 

The value of treatment delay may, though, depetl.d on the severity of 
cognitive impairment. Treatment outcome has been shown to relate to 
the degree of impairment at intake and to the degree of neuropsychologi
cal improvement over the course of treatment. In addition, less severely 
impaired patients are more likely to complete treatment than more se
verely impaired patients (Miller & Saucedo, 1983). However, the predic
tive value of neuropsychological impairment with regard to treatment 
outcome is not consistent (Eckardt & Ryback, 1981). In addition, research 
studies that have examined the role of neuropsychological deficit in treat
ment outcomes are frequently methodologically inadequate. Parsons 
(1983), for example, reported that patients rated as showing more im
provement and having better prognosis demonstrated neuropsychologi
cal skills superior to the skills of those rated as less improved. However, 
treatment methods were not described and treatment evaluation was 
based solely on therapists' ratings. Further investigation is required in 
this area. 

Cognitively oriented forms of psychotherapy, occupational reha
bilitation, and educational counseling are expected to yield minimal ef
fects in patients who have impaired memory and abstracting abilities 
(Eckardt & Ryback, 1981). Memory and learning deficiencies may also 
impede behaviorally oriented treatments. New coping responses may 
require more repetition than is usual in nonimpaired populations before 
they become established as alternative responses. 
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Another treatment issue concerns the data relating neuro
psychological performance to continued abstinence versus moderate 
drinking. The evidence is not unequivocal, but some researchers have 
found that neuropsychological performance deteriorates with the re
sumption of drinking of even a moderate degree (Eckardt & Ryback, 1981; 
Parsons, 1983). Miller and Saucedo (1983) suggest that moderate drinking 
may be inadvisable for patients whose cognitive dysfunction has pro
gressed beyond a certain point. Given a return in learning and memory 
deficits with the resumption of drinking, and possible state-dependent 
effects produced by acute intoxication, maintenance of new skills ac
quired from treatment may be less likely with a controlled drinking pro
gram than with an abstinence-oriented program. That is, severity of 
impairment may interact with treatment goal in determining long-term 
outcome. 

Tolerance and Dependence 

The available research on the classical conditioning model of drug 
dependence indicates that tolerance and drug compensatory conditioned 
responses once acquired can be retained following longer periods of 
abstinence. Thus, to the extent that abstinence is maintained in an envi
ronment free of alcohol-associated stimuli such as in a residential treat
ment facility, subsequent reexposure to such environmental stimuli 
would, according to the classical conditioning model, elicit alcohol-com
pensatory conditioned responses which would in turn increase the risk 
of relapse. The clinical implications of the model are clear: either the 
detoxified abuser should be returned to an environment distinctly differ
ent from the one in which dependence was acquired, or specific thera
peutic strategies should be implemented prior to discharge to extinguish 
alcohol-compensatory conditioned responses. 

There are, of course, practical limitations to the extent of environ
mental change possible for most individuals following treatment for alco
hol abuse. It may, for example, be extremely difficult to arrange 
employment for the unemployed, or marital reconciliation for the sepa
rated. Moreover, even if substantial environmental changes were to oc
cur, it is highly unlikely that the former abuser would succeed 
indefinitely in avoiding all alcohol-associated environmental stimuli. It 
would appear, therefore, that specific strategies should be routinely in
corporated in the treatment of all dependent abusers to ensure that alco
hol-compensatory conditioned responses are extinguished. The cue
exposure-response prevention techniques employed by Rankin et al. 
(1983) and Marlatt's programmed relapse procedure (1985) would theo-
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retically elicit alcohol-compensatory conditioned responses in the ab
sence of the usual pharmacological unconditioned responses and 
thereby promote extinction of conditioned responses. 

As suggested by Siegel (1983), the classical conditioning model of 
alcohol dependence also has implications for the treatment of negative 
affective states such as anxiety and depression in dependent abusers. 
According to Siegel, these affective states may act in three different ways 
to increase the likelihood of relapse: (a) as conditioned stimuli which 
elicit physiologically based alcohol-compensatory conditioned re
sponses; (b) as components of compensatory conditioned responses 
which are elicited by alcohol-associated environmental cues; and (c) as 
stimuli that potentiate the elicitation of alcohol-compensatory condi
tioned responses in the presence of alcohol-associated conditioned stim
uli. In all cases, it is clear that a comprehensive treatment program would 
include not only procedures to extinguish associations previously estab
lished between extroceptive, alcohol-associated cues and alcohol but also 
procedures to extinguish conditioned associations between aversive af
fective states and alcohol. To minimize the possibility that aversive affec
tive states will act to potentiate the effects of alcohol-associated 
conditioned stimuli, Siegel recommended further that the extinction of 
alcohol-compensatory conditioned responses be conducted in the con
text of the relevant affective state. We strongly concur with this recom
mendation and suggest that procedures such as stress innoculation 
training (Meichenbaum, 1977) be implemented for this purpose. 

Consistent with Siegel's classical conditioning model of tolerance 
and attendance, it has been well established that tolerance and depen
dence are acquired more rapidly on second and subsequent occasions 
than they are originally. Thus, an alcoholic who has a history of tolerance 
and dependence separated by periods of remission should be viewed as 
being at risk for more rapid reacquisition of drinking habits and therefore 
as unsuitable for treatment programs in which the goal is moderation or 
controlled drinking. Interestingly, research on the predictors of success
ful controlled drinking outcomes in such programs yields a similar cau
tion (Miller, 1983). 

It should not be surprising, given the adequacy of a learning model 
in accounting for the phenomena of tolerance and dependence, that 
responses indicative of these conditions generalize to other drugs. To the 
extent that tolerance to the effects of alcohol has been acquired, it is likely 
that the individual has thereby also become tolerant to the effects of 
drugs such as benzodiazepines, sedative hypnotics, morphine, and tet
rahydrocannabinol (Cappel & LeBlanc, 1983). Similarly, to the extent that 
alcohol dependence has been acquired, the individual will experience 
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relief from withdrawal symptoms following the administration of drugs 
such as the benzodiazepines. The clinical implications of cross-tolerance 
and cross-dependence are clear. Assessment, both initially and through
out treatment, should include specific examination of all drug use to 
ensure that treatment does not merely result in the substitution of one 
harmful substance for another and that the use of drugs other than alco
hol does not inadvertently maintain conditioned responses that are tar
geted for extinction during treatment. 

Genetic Factors 

In a preceding section, a brief overview was presented of the evi
dence regarding the heritability of alcoholism, and it was suggested that 
any of a number of genetically controlled physiological and metabolic 
processes might be implicated. Certainly, the possibility that the disorder 
is in part genetically transmitted would not deter the behaviorally ori
ented clinician from initiating treatment. What, then, one might ask, are 
the implications of these findings for the behavioral treatment of alcohol
ism? 

Although history taking alone will not enable the clinician to distin
guish alcoholics for whom the disorder is in part genetically transmitted 
from those in whom it is not, it is clear that assessments should include 
specific inquiry regarding the drinking habits of family members and that 
a clear distinction should be made between biological relatives and those 
related by marriage and adoption. In the event the alcoholic is both male 
and positive for a family history of alcoholism, the clinician should recog
nize the possibility that currently available treatment techniques may not 
be as effective as they are with alcoholics without the family history, that 
the duration of treatment may be extended, and that abstinence may be a 
more judicious goal than moderation. 

Nathan (1986) has recently recommended that individuals with a 
positive family history, whether they are seeking treatment for alcohol
ism or for an unrelated condition, should be forewarned about their 
increased risk to develop alcoholism, informed that they may be different 
from those without a family history of alcoholism, and cautioned that 
they may be particularly susceptible to alcohol dependency. Although 
the intent of such counseling is unquestionably laudable, there is no 
empirical support for offering such advice. On the contrary, one could 
argue that merely providing such well-intended cautions might itself put 
the individual at risk for developing alcoholism. It is well established, for 
example, that beliefs and expectations regarding the effects of alcohol can 
have a powerful influence on a range of behaviors in alcoholics and 
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nonalcoholics including alcohol consumption itself (Wilson, 1978). In our 
opinion, it remains for future research to determine whether the benefits 
of providing such information to our patients outweigh the potential 
risks. In the meantime, we advocate that clinicians inform their patients 
that it is at presnt impossible to determine the relative contribution of 
genetic and environmental factors for any individual alcoholic. 

Fluid and Electrolyte Balance 

Although the potential role of alcohol-induced effects on fluid and 
electrolyte metabolism in the etiology of alcoholism is yet to be fully 
explored, the available research suggests that the implementation of two 
procedures might enhance the effect of behavioral interventions. Since it 
has been demonstrated that alcohol is a dipsogenic substance, patients, 
especially those in controlled drinking programs, should be advised that 
their drinking will result in a mild state of physiological dehydration 
which they can easily correct by consuming nonalcoholic beverages. It is 
interesting to note, parenthetically, that alternating between alcoholic 
and nonalcoholic beverages has been recommended for those attempting 
to moderate their alcohol consumption because it increases the intervals 
between successive alcoholic beverages (Miller & Munoz, 1982). Research 
on the effects of alcohol on fluid and electrolyte metabolism, however, 
would suggest that it is advisable also because it may reduce an introcep
tive stimulus for further drinking. 

A second procedure suggested by this body of research is cognitive 
relabeling. As cited previously, although both social drinkers and alco
holics increased their nonalcoholic fluid intake following acute alcohol 
consumption, only the social drinkers rated themselves as being thirstier 
after alcohol than after placebo, and only in the case of the social drinkers 
was ad-lib fluid intake correlated with suggestive ratings of thirst. This 
finding is consistent with research on blood alcohol discrimination train
ing (Nathan, 1980) and on the effects of nonalcoholic fluid preloading 
(Brown & Williams, 1975) which has shown that alcoholics are relatively 
insensitive to interoceptive stimuli associated with the consumption of 
alcoholic and nonalcoholic beverages. Coversely, it has been demon
strated that alcoholics are relatively more sensitive to external cues relat
ing to both nonalcoholic and alcoholic beverages (Brown & Williams, 
1979; Ludwig, Wikler, & Stark, 1974). In attempting to integrate these 
findings, Lawson (1977) has suggested that alcoholics may, in the pres
ence of alcohol-related external cues, cognitively mislabel their state of 
physiological dehydration as a craving for alcohol rather than merely as 
thirst. If subsequent research were to support this hypothesis, it would 



BIOLOGICAL BARRIERS IN THE TREATMENT OF ALCOHOLISM 31 

suggest that alcoholics would benefit from cognitively relabeling internal 
states associated with craving. 

The objective of this chapter has been to examine the research on 
biological processes associated with alcoholism to determine what impli
cations, if any, it has for behavioral treatment of alcoholics. Despite the 
limited scope of the overview, the findings of this sample of research 
were shown to have implications for the assessment of alcoholics prior to 
and during treatment, the scheduling of treatment, the components of 
treatment, and the very goal of treatment itself. 

Interestingly, it was noted that some procedures suggested by our 
review of the biological research are already being implemented by be
havioral clinicians, although the rationales for their use are different from 
those suggested by the biological literature. Perhaps nowhere is this 
convergence of the behavioral and biological research more evident than 
it is in the use of cue-exposure response prevention. This procedure was 
originally introduced in the treatment of alcoholics because of the evident 
similarity between excessive drinking and obsessive-compulsive disor
ders for which cue-exposure response prevention had proved so effec
tive. Our review of the biological literature, however, suggests a very 
different rationale for implementing this procedure-specifically to ex
tinguish conditioned, anticipatory compensatory drug responses. 

Despite such evidence of convergence between the clinical implica
tions of behavioral and biological research, it is essential, in our opinion, 
for behavioral clinicians treating alcoholics to be informed of research 
advances in the biology of alcoholism. Such knowledge will not only 
enable us to refine existing treatment procedures but will also suggest 
new ones. Only by integrating the findings of both these research do
mains can we hope to develop maximally effective interventions for our 
patients. 
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CHAPTER 3 

Causes and Effects of Obesity 
Implications for Behavioral Treatment 

Donna Romano White and Norman M. White 

It is often said, "You are what you eat." One interpretation of this 
aphorism is that weight is determined by the amount eaten. If this were 
true, then the cause, and, by implication, the treatment, of obesity would 
be quite simple: eat less. In fact, many individuals treat themselves for 
obesity quite successfully using this method (Schacter, 1982). In other 
cases, however, obesity proves more difficult to deal with and many 
therapists are confronted with clients who have found it impossible to 
lose weight on their own. 

As with any other condition requiring treatment, successful inter
vention with obesity depends on a knowledge of etiology. In this chap
ter, we take the approach that many factors, both biological and learned, 
which may act in various combinations, contribute to obesity. We review 
a number of these factors, from both animal and human literature, for 
which reasonable evidence suggests a role in causing obesity. Although 
there is certainly no shortage of data and theories on this topic, present 
knowledge is inadequate for identification of which factors among a large 
number of possibilities cause obesity in individual cases. It would be 
unreasonable to expect any single treatment to be successful for all obese 
clients regardless of cause, and it is in this context that we review the 
efficacy of behavior therapy approaches to obesity. We will argue that 
our inability to identify those clients for whom behavior therapy is the 
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treatment of choice partially accounts for the disappointing outcomes 
achieved by behavioral interventions. These limitations do not mean that 
we must abandon behavioral treatment. However, it may be that our 
expectations of these interventions, on both group and individual levels, 
must be modified. 

Another problem for the clinician treating obesity is that overweight 
itself has been shown to produce metabolic and behavioral changes 
which may make weight reduction and the maintenance of weight loss 
difficult. We review animal and human literature on a series of factors 
that are affected by the condition of obesity and examine behavior ther
apy in the light of these consequences of overweight. Our review leads to 
the conclusion that behavioral programs have, in general, failed to con
sider these factors and their effects. We propose modifications in current 
behavioral treatments that take account of this information. 

Causes of Obesity 

Because no weight gain at all is possible without food intake, factors 
that control eating are one group of potential causes of obesity, and we 
examine first how aberrations in the control of these ingestional variables 
can cause obesity. After food has been eaten, its energy content can be 
disposed of in any of three ways: by work (exercise), by thermogenesis 
(heat production), or by storage (deposition of adipose tissue). Constitu
tional or pathological individual differences in the control of any or all of 
these three proceses could lead to obesity; therefore these postingestional 
factors are also discussed. 

Ingestional Factors 

Because ingested food is the source of deposited fat, it stands to 
reason that any condition leading to overconsumption could be a cause of 
obesity. A variety of potential causes associated with both the initiation 
and the termination of eating have been identified. 

Properties of Available Food 

There is ample evidence from both human and animal studies that 
the availability and palatability of food have a powerful influence on 
amount consumed and consequently on body weight. When the avail
able food is made more accessible (that is, when the amount of effort 
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required to obtain it is low) rats voluntarily increase their intake and 
consequently their body weights (Collier, Hirsch, & Hamlin, 1972; Kauf
man & Collier, 1982; Logan, 1964). Similarly, increases in the fat content 
(Corbit & Stellar, 1964; Schlemmel, Mickelson, & Gill, 1970), palatability 
(Hirsch & Walsh, 1982; Ingle, 1949; Muto & Miyahara, 1972) or the variety 
(Rothwell & Stock, 1979; Sclafani & Springer, 1976) of food offered rats 
cause increases in consumption and long-term weight gains. In humans, 
dietary changes also cause increases in consumption and body weight 
(Miller, Mumford, & Stock, 1967; Simms et ai., 1968). 

It has often been observed that Western industrialized society is 
replete with abundant, easily available, highly palatable, heavily adver
tised food. These environmental conditions are, of course, similar to the 
experimental conditions that cause obesity in both animals and humans, 
so perhaps the relevant question is why everyone is not obese. There are 
two probable answers to this question. One could be individual differ
ences in innate or learned responses to food. A second possibility is that 
there are differences in individuals' cognitive and ideational processes 
with respect to the food environment and to eating itself. 

Learned and Innate Responses to Food Stimuli 

All living organisms from the lowest amoebae up to and including 
humans have innate behavioral mechanisms for obtaining food (Maier & 
Schnierla, 1964). The observable behavior includes a sequence involving 
approach and consumpton and is initiated in the presence of an adequate 
external stimulus and an internal state. In mammals, these behavior 
sequences are modified and strengthened by experience, through a pro
cess of stimulus-response learning reinforced by the consumption of 
food. With sufficient repetition, these response tendencies become inde
pendent of both the internal state and the reinforcement that produced 
them: The external stimulus alone is sufficient to elicit approach and 
consumption. This phenomenon has been explicitly demonstrated in rats 
(Weingarten, 1983). The occurrence of such a learning process is adven
titious and therefore impossible to observe directly in humans; however, 
at least one series of experiments illustrated the existence of such learned 
responses by showing differences in subjects' salivary responses to see
ing and thinking about foods of varying palatability (Wooley & Wooley, 
1973; Wooley, Wooley, & Woods, 1975). Additional evidence for this kind 
of phenomenon has been reviewed by Booth (1977) and by Bellisle (1979). 
Individual differences in the nature and strength of these appetitive re
sponses to food could be a cause of overeating and obesity. 
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Social and Cognitive Influences on Consumption 

Although individuals who are obese are known to differ from those 
who are not on a number of cognitive variables, the present concern is 
whether such variables can be a cause of obesity. A cognitive variable 
could cause obesity if it resulted in a set of behaviors toward food or 
eating that led to overconsumption. A psychoanalytic model of this type 
suggesting that obesity can originate in the nature of the infant-mother 
interaction during the early feeding has been proposed by Bruch (1973). 
Studies of somewhat older children have shown that the tendency to 
obesity exists among children adopted by obese parents (Garn, 1976), 
suggesting that such tendencies can in fact be acquired. Rodin (1982) has 
reported data suggesting that a high level of responsiveness to external 
stimuli ("externality": Schacter, 1971) including food may predict obesity. 
However, Woody and Constanzo (1981) report data that they interpret as 
refuting the notion that externality is a cause of obesity. These authors 
suggest that a combination of biological predisposition and parental atti
tudes (which differ for male and female children) are major causes and 
that externality is a result of obesity. The notion that parental attitudes 
and other socializing forces can be major causes of obesity is supported 
by the data on adopted children as well as by the results of studies on the 
effects of socioeconomic status (Garn, Clark, & Guire, 1975; Goldblatt, 
Moore, & Stunkard, 1965) and cultural factors (Dwyer, Feldman, & 
Mayer, 1967; Goldblatt et al. 1965) on the incidence of obesity. Although it 
is possible to comprehend in a general way how such factors could be 
causes of obesity, there has been relatively little work (Woody and Cos
tanzo, 1981, is a notable exception) on specifying exactly how they can 
lead to overeating. 

Postingestional Factors 

Feedback Errors 

Virtually every conception of the control of eating includes provision 
for some form of feedback. In its simplest terms, this means that some 
consequence of food intake acts to inhibit further consumption. In some 
theories the consequences of eating that act in this way are known as 
"satiety factors." An obvious potential cause of obesity is a change in or 
failure of the action of one or more feedback factors. If the feedback 
inhibition of eating is reduced or eliminated, consumption increases, 
leading to weight gain. 
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The three" classic" satiety factors were originally proposed as com
ponents of theories of the regulation of eating: the glucostatic (Mayer, 
1953), thermostatic (Brobeck, 1948) and lipostatic (Kennedy, 1953) theo
ries of feeding. As implied by their names, these theories proposed that 
eating is controlled by inhibitory feedback in the form of changes in blood 
glucose, temperature, or circulating lipid levels. More recently, a class of 
substances thought to be specific satiety factors has been proposed. 
Cholecystokinin (CCK), a hormone released in the gut, is the best stud
ied of these. 

It should be noted that, with the exception of conditioned satiety, 
evidence for these feedback mechanisms as causes of obesity in humans 
is lacking and might be very difficult to obtain. Studies on individuals 
who are already obese do not provide the type of evidence required 
because it is impossible to distinguish the causes of obesity from its 
effects in such individuals. Therefore, the data reviewed here are almost 
entirely from the animal literature. Nevertheless, as research provides 
more information about these factors and their substrates of action, it 
may be possible to devise specific tests for feedback failures in humans. 

Blood Glucose. Ingestion of a meal is accompanied by increases in 
blood glucose which begin within a few minutes after eating starts 
(Strubbe, Steffens, & de Ruiter, 1975). Injections of exogenous glucose 
decrease consumption in starved animals (Booth, 1972; Mayer & Bates, 
1952; Ramirez & Friedman, 1982). There are two substrates on which 
glucose could act to inhibit consumption. First, there is evidence that 
dopaminergic nigrostriatal neurons (which course through the lateral 
hypothalamus) mediate normal food intake (Stricker & Zigmond, 1976) 
and body weight levels (Glick, Greenstein, & Waters, 1974; Glick & Stan
ley, 1975). Several lines of evidence suggest that blood glucose acts to 
inhibit the function of these neurons. Release of dopamine from the 
terminals of these neurons is inhibited when they are perfused with 
glucose (McCaleb & Myers, 1979); elevated blood glucose inhibits the 
firing rate of nigrostriatal neurons (Saller & Chiodo, 1980); and diabetic 
rats, which have chronically elevated blood-glucose levels, also have 
increasd numbers of dopamine receptors (Lozovsky, Saller, & Kopin, 
1981), evidence for chronically reduced dopamine function. The increase 
in blood glucose that accompanies ingestion of certain foods may there
fore act directly on dopamine neurons to inhibit the further intake of 
food. Second, there is evidence that glucose acts directly on the liver and 
that the liver influences intake through the autonomic nervous system. 
Injections of glucose into the blood supply of the liver inhibit eating in 
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starved animals (Russek, 1970; Russek, Lora-Vilchis, & Islas-Chaires, 
1979). Similar injections influence the firing rate of single cells in the 
hypothalamus and cutting the sympathetic innervation of the liver blocks 
this effect (Schmitt, 1973). Increased blood glucose may therefore act 
through the liver to control intake, thereby controlling body weight. 

Temperature. Although there has been little recent work on this factor 
in terms of the control of consumption, it remains a possible cause of 
obesity. Ingestion of a meal increases body temperature (Brody, 1945) 
and it is well known that such temperature increases or simply maintain
ing animals in a hot environment (Brobeck, 1948) decreases consumption 
of food. There is little evidence for the specific substrate of action of this 
factor, but the demonstration that directly warming the hypothalamus 
inhibits eating (Andersson & Larsson, 1961) suggests that this part of the 
brain may normally respond to the changes in body temperature that 
accompanying eating. In this way, temperature could act as a satiety 
factor in the control of intake and therefore of body weight. 

Lipids. In its original form (Kennedy, 1953), the lipostatic theory pos
tulated that some circulating factor related to fat deposition might act as a 
satiety factor that controls eating on a long-term basis. Circulating tri
glycerides, the concentration of which is correlated with deposition of 
body fat (Albrink & Meigs, 1965; Gordon, 1960), could act in this way, 
because injection of exogenous triglycerides inhibits eating in starved 
animals (Maggio & Koopmans, 1982). The mechanism of action of this 
suppressive effect is not presently understood, but if the elevated tri
glyceride levels that accompany increased deposition of fat can control 
consumption in normal individuals then abnormalities in this mecha
nism are an avenue for the occurrence of obesity. 

Satiety Hormones. Each of the satiety factors discussed so far has a 
physiological function and acts to inhibit consumption as a secondary 
role. Recently, research has focused on the possible existence of a class of 
factors for which the sole function may be signaling satiety. CCK is a 
peptide hormone which is thought to be released in the gut when the 
lumen is contacted by food (Smith, 1984; Smith, Jerome, Cushin, Eterno, 
& Simansky, 1981). It appears to act locally, possibly on the exposed 
parasympathetic nerve endings in the lining of the stomach, or on the 
smooth muscle of that organ (Smith, 1984). Injection of exogenous CCK 
specifically inhibits consumpiton of food in starved rats and humans 
(Smith, Gibbs, Jerome, Pi-Sunyer, Kissileff, & Thornton, 1981). It is of 
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interest that CCK is also present in the brain wherein it may act as a 
neurotransmitter in a neural system that mediates satiety centrally (Mc
Caleb & Meyers, 1981). Other substances also inhibit eating when in
jected peripherally or centrally, and these too have often been proposed 
as satiety hormones. Neurotensin (Nemeraff & Prange, 1982; Stanley, 
Eppel, & Hobel, 1982) is an example: however, evidence that this subs
tance acts specifically to signal satiety is lacking at present. 

The feedback factors described in this brief review present a very 
large number of possibilities for errors in the control of consumption. In 
anyone of the cases a failure of release, transport, action on the subs
trate, or action of the substrate itself could cause a failure of satiety and 
consequent overeating. Potential causes of such failures include individ
ual genetic differences, genetic errors, disease processes, and aging. 

Conditioned Satiety 

The original argument in favor of conditioned satiety as a factor 
controlling consumption (LeMagnen, 1955) was based on the assumption 
that absorption and feedback during a meal could not occur quickly 
enough to influence the same meal. Although there is now some ques
tion about whether this assumption was correct, there is good evidence 
for a genuine process of classical conditioning in rats (Booth, 1972; Davis 
& Campell, 1973) and humans (Booth, Lee, & McAlvey, 1976) leading to 
satiety. Although Booth (1977) argued that the conditioned stimulus for 
satiety was some postabsorptive factor, Stunkard (1975) suggested that 
the sensory properties of the ingested food are the stimuli that become 
associated with the satiety response. This notion receives strong support 
from a series of experiments with humans (Wooley, 1972; Wooley, 
Wooley, & Dunham, 1972) which show that the visual appearance and 
taste of milkshake preloads exerted almost total control over both verbal 
reports of satiety and subsequent consumption of food, even when these 
sensory properties were manipulated orthogonally to the actual caloric 
content of the preloads. Individual differences in the acquisition of these 
conditioned satiety responses could result in a sufficiently weak response 
to permit overconsumption and consequent obesity. 

Metabolic Mechanisms 

Ingested food can be disposed of in any of three ways: by storage, as 
heat, or by exercise. Individual differences in any of these processes 
could shift the normal distribution of ingested calories to fat deposition. 
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Several metabolic mechanisms related to fat deposition and heat produc
tion were recently described by McMinn (1984). Two of these are de
scribed here as an illustration of these mechanisms. 

Lipoprotein lipase is an enzyme in the membranes of fat cells (ad
ipocytes) that breaks down circulating triglycerides for storage in the 
cells. Genetically obese rats have elevated lipoprotein lipase activities at 
two weeks of age, before they become obese (Gruen, Hietanen, & Green
wood, 1978), suggesting that this enzyme activity may be the cause of 
obesity in these animals. Obese humans have elevated lipoprotein lipase 
activity compared to normal weight controls (Schwartz & Brunzell, 1981). 
When obese individuals lose weight, lipoprotein lipase activity increases 
(Schwartz & Brunzell, 1981), suggesting that obesity is not the cause of 
the elevated enzyme activity but that the reverse is the case. Therefore, it 
is possible that idividual differences in lipoprotein lipase activity are a 
cause of individual differences in body weight. 

Brown adipose tissue is a specialized form of fat that appears to be 
involved in thermogenesis in rats (James, Trayhurn, & Garlick, 1981). 
McMinn (1984) suggests three ways in which this thermogenic mecha
nism might be defective: there may be decreased blood flow in the brown 
adipose tissue of obese rats (Thurlby & Trayhurn, 1980); the normal in
nervation of brown adipose tissue which may stimulate the tissue to 
thermogenesis (Perkins, Rothwell, Stock, & Stone 1981) may be ineffec
tive; or the tissue itself may simply be less than normally efficient at 
thermogenesis (Himms-Hagen & Desautels, 1978). A failure of thermo
genesis in anyone of these ways would, in the absence of any change in 
work performed, leave more energy to be stored as fat, leading to ob
esity. 

Activity Level 

The final possible postingestive cause of obesity concerns the 
amount of ingested food energy consumed by work or exercise. Two 
studies (Bullen, Reed, & Mayer, 1964; Durnin, Lonergan, Good, & Ewan, 
1974) suggest that there are preexisting differences in the activity levels of 
individuals. Chronically low levels of activity could lead to obesity in the 
presence of constant levels of food intake and thermogenesis. Although 
this is clearly a logical possibility, more research is required before con
luding that this factor actually operates in some cases. 

Treatment Considerations 

Any particular case of obesity might be attributable to any or all of 
the possible causes reviewed here. The ultimate challenge for treatment 
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is to make a differential diagnosis in the individual case and to apply the 
treatment that is appropriate to removal of the specific cause or causes. 
Obviously, it would be surprising if errors in feedback or metabolic post
ingestional factors were responsive to behavioral treatment; as potential 
biological causes, these problems would require medically oriented treat
ments. On the other hand, behavioral methods might be appropriate for 
cases in which the problem is related to responsiveness to food stimuli, 
attitudes toward food and eating, deficiencies in conditioned satiety, or 
insufficient activity level. One purpose of this section is to summarize 
briefly the status of behavioral interventions aimed at conditioning such 
responses. 

More recent behavioral approaches have tended to combined a num
ber of techniques into a treatment "package." Studies of such behavioral 
approaches to weight loss are not lacking in the literature. Comprehen
sive reviews of results (e.g., Abramson, 1977, 1983; LeBow, 1981; 
Stunkard & Mahoney, 1976) and methodology (Jeffrey, 1976; Wilson, 
1978) are available elsewhere. Our purpose is to summarize and evaluate 
these interventions, with special emphasis on their efficacy. We argue 
that, in view of the multiple causes of obesity and our inability to distin
guish causes in individual clients, present conclusions about the efficacy 
of behavioral treatments require reinterpretation. Finally, we discuss the 
implications of individual causal variation for the use of treatment pack
ages in behavior therapy. 

Early Conditioning Studies 

Early behavioral interventions focused on helping clients learn to eat 
less rather than on attempts to increase activity (LeBow, 1977). These 
studies were directed at simple stimulus-response (including covert 
stimulus-response) changes and attempted to demonstrate efficacy of 
interventions such as aversive conditioning (e.g., Foreyt & Kennedy, 
1971; Morganstern, 1974), covert sensitization (e.g., Cautela, 1967; Dia
ment & Wilson, 1975), "coverant" conditioning (e.g., H.oran & Johnson, 
1971; Tyler & Straughan, 1970), and therapist reinforcement techniques 
(e.g., Foxx, 1972; Jeffrey, Thompson, & Wing, 1978). With the exception 
of therapist reinforcement techniques, such interventions produced 
some behavior change but did not have significant impact on body 
weight. Furthermore, clients did not use such techniques outside the 
laboratory situation. Therapist reinforcement studies resulted in sub
stantial weight loss, but only as long as the therapist controlled both the 
environment and the reinforcement contingencies (e.g., reviews by 
Abramson, 1973; Leon, 1976). Such simple conditioning techniques were 
quickly abandoned and replaced with package treatments that aimed at 
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helping clients improve self-control strategies for managing their eating 
environments. 

Self-Control Packages 

Short-Term Efficacy. More recent work has focused on treatment 
packages which involve a number of behavioral techniques such as self
monitoring, slowing eating, stimulus-control techniques, and attitude 
restructuring taught over 10-12 weeks to all clients. Several reviews of 
behavioral therapy have been based upon studies of such short-term 
package programs. In a survey of 21 behavioral studies from 1969 to 1974, 
Jeffrey, Wing, and Stunkard (1978) found a mean weight loss of 11.5 
pounds. Foreyt, Goodrick, and Gotto (1981) reviewed 16 group studies 
wherein average treatment length was 12 weekly sessions; the majority of 
the patients were female and mean pretreatment weight was 86 kg, 52% 
above "ideal" weight. During treatment the rate of group or mean weight 
loss was about one half kilogram per week. 

Brightwell and Sloan (1977) concluded that behavioral treatments 
can lead to short-term weight loss in most individuals who use them. 
Stunkard and Mahoney (1976) characterized short-term behavioral inter
ventions as "superior to all other treatment modalities for managing mild 
to moderate obesity" (p. 54). 

In spite of these positive evaluations, several difficulties with short
term treatment programs were acknowledged. First, the short-term 
weight losses achieved in behavioral programs are often described as 
disappointing: most clients are still overweight at the end of treatment. 
The conclusion is that behavioral programs produce statistically signifi
cant, but not clinically significant, weight loss. Secondly, not all individ
uals in these programs lose weight. Behavioral programs have been 
criticized because outcome is characterized by marked individual vari
ability. According to Wilson (1980), some clients lose substantial 
amounts of weight; others lose little or none. Wilson does point out that 
few individuals gain weight over the course of treatment. However, 
behaviorists have been critical of their programs in the light of marked 
individual variability in outcome. 

Long-Term Efficacy. The goal of self-control packages is to provide 
clients with management techniques that allow them to continue to lose 
weight after therapist-group contacts are terminated. Most early behav
ioral programs did not include long-term follow-up evaluations. How
ever, more recent studies have provided such data. Brightwell and Sloan 
(1977) reviewed 15 studies, which met fairly stringent criteria for length of 
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follow-up and provision of data on pretreatment and posttreatment 
weights. These reviewers conclude that there is little evidence that 
weight loss continues after all contact with the therapist has ceased. 

More recently, Foreyt et al. (1981) reviewed 16 group studies that 
reported data at least 1 year after treatment. They found that not only 
are initial weight changes small, but further weight losses do not occur 
and variability during follow-up is large. In the studies reviewed, the 
average rate of weight loss was zero during the 1st year following treat
ment. They conclude that "self-management for continued weight loss 
over the long term has not been demonstrated" (p. 164). 

Attempts to obtain continued weight loss following the treatment 
period have taken the form of booster sessions rather than extended 
treatment periods. Abramson (1983) reviewed four studies that utilized 
booster sessions and concluded that attempts to promote continued 
weight loss by the addition of booster sessions were generally unsuccess
ful. 

It must be noted that booster sessions, when used, have generally 
been infrequent, consisting of only three or four contacts over several 
months. Only one study in the literature actually utilized an extended 
treatment period. Craighead, Stunkard, and O'Brien (1981) conducted a 
large-scale pharmacological study in which one of the conditions was 
behavioral treatment for 6 months, the longest active treatment period 
reported to date, and full I-year follow-up was done. Average weight loss 
for clients in the behavioral treatment condition was 11.4 kg. Further
more, patients in the behavioral condition regained only 1.8 kg during 
the course of 1 year following treatment and were superior in maintaining 
weight losses to a medication group and a medication plus behavior 
therapy group. 

Reinterpretation of Efficacy 

The criteria by which behavioral treatments have been judged have 
been summarized by Foreyt et al. (1981): 

In order to be judged a success, any treatment for obesity should produce, for 
most of those treated, a loss of body fat that has a Significant effect on health 
and psychological well-being, and which is maintained for at least several 
years at a reasonable cost of time, effort, and money. (p. 160) 

Although behavioral techniques produce short-term weight loss in 
most clients, weight losses achieved are regarded as clinically insignifi
cant and group weight loss has not been found to continue during the 
maintenance period. Furthermore, there is marked individual variability 
in weight loss and weight loss maintenance. Given the potential multiple 
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possibilities in causation of obesity, questions should be asked about 
whether these results constitute treatment failure. 

Group versus Individual Efficacy. It is unreasonable to expect anyone 
treatment or any treatment that focuses on one set of learned causes to be 
successful for all obese clients. Behavioral interventions will be most 
helpful to clients with learned eating patterns that lead to obesity rather 
than to those with physiologically caused obesity. The marked individual 
variability in treatment outcome is at least partially a function of our 
inability to diagnose those clients whose obesity is biologically based. 

In view of these facts, the group or mean data presented on efficacy 
of behavioral treatments in both the short- and long-term studies must be 
reevaluated in terms of individual success. It should be noted that both 
reviews (Brightwell & Sloan, 1977; Foreyt et al., 1981) of long-term follow
up indicate that at least a subgroup of patients can maintain their weight 
loss. For example, Foreyt et al. (1981) note that the mean posttreatment 
weight loss for clients in the 16 studies reviewed was 5.9 kg (range 3.2 to 
10.1 kg) and mean weight loss at 1 year after treatment was 6.1 kg (range 
.5 to 12.6 kg). Apparently, therefore, behavior therapy was successful 
with a subgroup of the clients who account for these data. 

A study of Levitz, Jordan, LeBow, and Coopersmith (1980) at
tempted to investigate weight loss maintenance only in clients who were 
successful in the initial 20 weeks of a behavioral program. Levitz et al. 
attempted to follow 190 people who had lost at least 6.8 kg in a 20-week 
behavioral program. Of this sample, 154 persons (116 women and 51 men) 
were called again and agreed to participate. Results indicated that 54% of 
the sample retained a significant weight loss 1 to 5 years later. These 
results indicate that weight loss can be maintained for a substantial pro
portion of clients who participate successfully in behavioral interven
tions. 

Individualizing Programs 

In view of the individual variation in response to behavioral pro
grams, it becomes necessary to reconsider the use of treatment packages. 
As indicated, the package treatment is a series of behavioral techniques 
that are to be implemented by all clients regardless of whether they are 
consistent with individual needs. Treatment packages tend to average 
about 10-12 weeks and to end at this time whether or not behavior has 
changed or weight loss has occurred. Therapists tend to meet clients on a 
weekly basis rather than to arrange for an individualized schedule of 
meetings. The treatment is often carried out in groups. As Wilson (1980) 
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has noted, "Most behavioral programs have become prematurely stan
dardized and unimaginative in both form and content" (p. 329). 

This standard package approach is unacceptable from both a behav
ioral and biological standpoint. From a behavioral perspective, treatment 
should include a detailed individual investigation of the client's eating 
behaviors including events prior to, during, and subsequent to eating. 
The client is taught to record and eventually to self-monitor these behav
iors. Analysis of recorded behaviors with the therapist leads to specifica
tion of problematic eating sequences and procedures designed to change 
the behavior are instituted. Changes can be applied to antecedent events 
(stimulus-control procedures), consequent events (contingency manage
ment or changes in reinforcement), or directly to eating behaviors. The 
selection of procedures should be tailored to individual needs and based 
upon observations of the individual. Such individualized treatments 
need to be reinstituted in behavior therapy in view of the multiple possi
ble causes of obesity and the variability of causal factors among clients. 

This individualization of behavior therapy programs in terms of both 
evaluation and treatment is important for several reasons. First, it gives 
impetus to the continued use of behavioral techniques in the treatment of 
obesity. Until we can relate treatment to cause, it seems important to 
continue to offer behavior therapy because it does help many clients. We 
must be aware of the fact that behavioral programs can be improved. We 
must also keep in mind the fact that behavioral techniques will be ineffec
tive for some clients no matter how carefully individualized and im
proved the programs are. For these clients, as noted by Wooley, Wooley, 
and Dryenforth (1979), it may be "advantageous to define more broadly 
the goals of treatment so as to deal with the severe problems in self
esteem stemming from social prejudice and repeated failure" (p. 21) in 
dieting, possibly because of biological factors. 

Effects of Obesity 

As is the case with the factors that cause obesity, some factors associ
ated with the condition of overweight itself affect ingestion of food. 
Other factors are postingestive in that they involve changes in the dispo
sition of food energy after it has been consumed. Both types of changes 
can be considered as adaptations to obesity that may, in some cases, act to 
impede attempts to reduce consumption and increase activity. However, 
there is also reason to think that in many cases these factors are subject to 
readaptation as weight is lost. 
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Ingestional Adaptations 

Responsiveness to Food Stimuli 

Cabanac and Duclaux (1970) had human subjects rate the taste of a 
glucose solution before and after they drank a pint of glucose. Normal 
weight subjects rated the taste "pleasant" before drinking, but "unpleas
ant" afterwards. Obese subjects rated the glucose solution pleasant both 
before and after drinking. The authors concluded that obese individuals' 
responses to taste stimuli are unaffected by their internal states. Similar 
data exist for rats made hyperphagic (and consequently obese) with ven
tromedial hypothalamic lesions. These animals consume more of palat
able foods than normal animals (Graff & Stellar, 1962; Miller, Bailey, & 
Stevenson, 1950) and it has been shown (Franklin & Herberg, 1974) that 
this syndrome is caused by the fact that the animals are obese, not di
rectly by the lesions. A sensory change of this type in humans would 
obviously make it difficult to reduce intake, but evidence that lesioned 
rats fail to exhibit this syndrome after they have been starved down to 
their normal weights suggests that it follows body weight closely and is 
therefore clearly reversible. 

Arousability 

The increased responsiveness to palatable foods observed in hu
mans and rats has its obverse in the fact that such individuals also eat less 
of unpalatable foods than normals. This fact, together with other more 
direct observations, has led to the suggestion that obese individuals are 
"external"; that is, they are more responsive than normal individuals to 
external stimuli of all kinds (Schacter, 1971). 

This notion has been elaborated by Rodin (1982) and her co-workers. 
They have shown that, compared to normal controls, obese individuals 
respond with shorter latencies in reaction-time tests with complex stimuli 
and are more distracted by irrelevant stimuli. The fact that they are more 
responsive to all kinds of stimuli including food may be related to the 
maintenance of obesity because it causes them to eat more. They have 
also demonstrated that compared to normal individuals obese individ
uals are more emotionally aroused by electric shock or by aversive audi
tory material and that emotional arousal leads to overeating in both obese 
and normal people. Taken together, these findings suggest that a pattern 
of response associated with obesity contributes to the maintenance of 
this condition. The extent to which this pattern might reverse when an 
obese individual loses weight is unclear at present. 
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Cognitive Changes 

Although there may be as many cognitive patterns associated with 
obesity as there are obese individuals, at least two common patterns have 
been described. One is a general unhappiness with the condition of 
obesity (presumably this has its origin in the value society places on 
thinness), which is exacerbated by repeated futile attempts at weight loss 
(Rodin, 1982). This state of mind makes it difficult for an individual to 
undertake the difficult project of dieting yet another time. 

Another demonstration of a cognitive barrier to weight loss in the 
obese has been called the "what-the-hell" effect by Herman and Polivy 
(1975). These workers had human subjects drink several milk shakes as a 
preload and then participate in what was stated to be a taste test of ice 
cream, the real object being to see how much would be eaten after the 
preload. The surprising result was that individuals who were supposed 
to be dieting ate more ice cream than nondieting controls. The authors 
suggest that this occurred because the dieters decided that because the 
milkshakes had vitiated their diets for that day, they were no longer 
constrained in how much they could eat! 

Postingestional Adaptations 

A variety of hormonal changes accompany obesity. Overweight in
dividuals exhibit elevated levels of fasting plasma glucose, decreased 
glucose tolerance, increased free fatty acid levels, and reduced levels of 
stimulated growth hormone release, among others. Although some of 
these abnormalities may make weight loss more difficult, there is at 
present no direct evidence for this and several studies suggest that all of 
these abnormalities reverse themselves after weight loss (Kalkoff, Kim, 
Cerletty, & Ferrou, 1971; Knittle & Ginsburgh-Fellner, 1972). In the case of 
other postingestive adaptations, the implications for weight loss are 
dear, and some of these are considered here. 

Hyperinsulinemia 

Obese individuals have higher basal levels of circulating insulin than 
normal individuals (Simms et al., 1968). The consequence of this condi
tion is that, compared to normal individuals, in the obese a greater pro
portion of ingested nutrients is converted to fat leading to more rapid 
return to a state of energy depletion, reinitiation of eating, and further 
weight gain. At least some data (Salans, Knittle, & Hirsch, 1968) suggest 
that insulin falls to normal levels after weight loss. 
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Thermogenesis 

Metabolic rate, measured by resting oxygen consumption and equiv
alent to thermogenesis in the absence of changes in activity, adapts to 
increases in body weight by increasing when rats consume large quan
tities of a palatable diet (Rothwell & Stock, 1979). In an experiment de
scribed by Keesey and Corbett (1984), thermogenesis increased during a 
period when rats gained weight by overeating a high fat diet but returned 
to normal after weight gain ceased. When the obese rats were restricted 
to eating 50% of their ad lib intake, they began to lose weight. This loss 
was accompanied by a decrease in thermogenesis, suggesting a decrease 
in metabolic rate. Such a decrease would have the effect of retarding 
weight loss because more ingested energy would be left for disposition as 
fat. However, some data (Shetty, Jung, James, Barrand, & Callingham, 
1981, Figure 1) suggest that metabolic rate readapts to lower weight levels 
within months after weight is lost. McMinn (1984) reviews evidence sug
gesting that these changes in thermogenesis may be caused by changes 
in the amount and function of brown fat tissue. 

Fat Cell Number 

Fat is stored in cells. When an individual gains weight, the size of 
each cell in the adipose tissue depots increases. If weight gain continues, 
the existing fat cells stop growing and new fat cells begin to appear 
(Faust, 1984). This adaptive neoplastic process has been observed to con
tinue until the number of fat cells was at least doubled in rats (Hirsch & 
Knittle, 1970), and in humans the amount of deposited fat is positively 
correlated with number of fat cells (Gurr, Jung, Robinson, & James, 1982; 
Hirsch, Knittle, & Salans, 1966). When an individual loses weight the size 
of each fat cell decreases (Salans et al., 1968). However, the number of fat 
cells remains at its elevated level and, for the present at least, it appears 
that there is no way to reverse the increase in number. Moreover, there is 
some evidence that in the presence of palatable food the hypercellular 
(recovered obese) rat eats more than the normocellular rat of equivalent 
body weight (Faust, 1984). If these data are confirmed and extended to 
humans, one implication is that increases in cell number, to the extent 
that they may occur in highly obese individuals, may make reduction of 
intake and weight loss difficult. Another implication is that it would be 
difficult for a formerly obese hypercellular individual to maintain normal 
levels of consumption. However, the importance of fat cell number as a 
barrier to weight loss and its maintenance in formerly obese individuals 
has been questioned in a recent review (Kirtland & Gurr, 1979). 
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Lipoprotein Lipase 

An increase in lipoprotin lipase, the enzyme that converts tri
glycerides into fat for storage in fat cells, is evident in formerly obese 
individuals several months after weight loss (Schwartz & Brunzell, 1978). 
This metabolic reaction to weight loss would certainly impede further 
loss and maintenance. On the other hand, a decrease in lipoprotein 
lipase activity was observed when food intake was restricted (Taskinen & 
Mikkila, 1979), a change that would promote weight loss. Although it 
appears that this enzyme has an important influence on weight, its pre
cise role in the treatment of obesity remains to be elucidated. 

Activity Level 

As already discussed, there is some evidence for the notion that a 
propensity to low activity levels may be a cause of obesity, but regardless 
of whether or not this is the case, the negative relationship between body 
weight and activity level in humans is very well established (Stern, 1984). 
Because work is one of the ways in which ingested food energy can be 
disposed of, increase in activity level is an obvious complement to de
crease in food intake in the treatment of obesity. A recent review of the 
role of exercise in obesity (Thompson, Jarvie, Lahey, & Cureton, 1982) 
points out that physical activity increased metabolic rates during and for 
some time after exercise, making this an effetive method for disposing of 
ingested and stored-food energy supplies. Presumably, psychological 
methods can be used to encourage obese individuals to increase their 
activity levels. 

Implications for Treatment 

The set of factors discussed in this section are caused by obesity and 
tend to act to maintain this state. Unlike the factors that cause obesity, 
however, it appears likely that these factors exist for all moderately to 
severely obese individuals, because they are the results of the obesity 
itself. Any therapeutic measures that are attempted must, therefore, take 
these factors into account and attempt to deal with them. We have di
vided our discussion of the treatment implications of these factors into 
irreversible and reversible effects. Although the evidence is often ten
uous and more research is undoubtedly needed, our review indicates 
that most of the metabolic adaptations to obesity may be reversible. 

Irreversible Effects 

Of the metabolic factors discussed, only one, hypercellularity, ap
pears to be irreversible, although the evidence is not conclusive on this 
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point (Kirtland & GUIT, 1979). However, if the current animal research is 
confirmed for humans and it proves impossible to reduce fat cell number 
and to maintain reduced food intake in hypercellular individuals, then 
behavior therapy will not produce lasting weight reduction in these 
cases. Furthermore, repeated attempts to intervene using behavioral 
methods or even drastic dieting such as fasting or protein sparing will fail 
for such clients and produce depression and a sense of failure. For these 
reasons, it seems important to identify hypercellular clients and to con
sider alternative treatments or treatment goals for them. 

Laboratory tests for hypercellularity are not part of current routine 
medical practice. Stunkard (1984) has suggested a classification system 
based upon severity of obesity. It is possible that his definition of exces
sive obesity, greater than 100% overweight, together with early age of 
onset of obesity, might be used as a rough diagnostic indication of hyper
cellularity . 

Hypercellular clients should be made aware that they will not be able 
to reduce to some "ideal" level and that weight losses they do achieve 
will probably be difficult to maintian. Weight loss that involves reducing 
the size of fat cells should be possible, but further weight decrease is 
probably not possible. 

Therefore, the goal weight for hypercellular clients would be far 
above the ideal or average weights indicated in tables such as the Metro
politan Life Insurance norms (1959). Once these biological limitations are 
understood by the client and the practitioner, behavioral techniques 
might be used to help such individuals reach and maintain a more realis
tic goal weight. 

Stunkard (1984) suggests that radical medical treatments, known as 
gastric restriction procedures, are currently the treatment of choice for 
excessive obesity. He notes that all techniques relying on reduction of 
food intake have failed with such clients. He reviews evidence to support 
the effectiveness of gastric restriction procedures in producing large 
weight losses with relatively few untoward consequences. Further eval
uation of these surgical interventions is needed to confirm the lack of 
negative side effects and to provide data on long-term maintenance 
of weight loss. Although promising, they should be regarded as exper
imental. 

Reversible Effects 

Many of the effects of obesity may be reversible. In this section, we 
discuss the treatment implications of several potentially reversible ef
fects: metabolic adaptations, arousal and cognitive structure, and activity 
patterns. 
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Metabolic Adaptations. It has been argued that physiological adapta
tions to obesity other than hyperplasia may act to inhibit and limit weight 
loss (Brownell, 1982; Wooley et al., 1979). These researchers have sug
gested that both hyperinsulinemia and thermogenesis may act to make 
weight loss difficult. In fact, it has become fashionable to refer to the 
biological adaptations associated with obesity as evidence of a "set 
point" for body weight. Proponents of "set point theory" have argued 
that ideal body weight is set or predetermined and that the biological 
tendencies to maintain this preset body weight are so strong that reduc
tion of weight below its set point is virtually impossible to achieve and 
maintain. 

There are many problems with the set point notion. First, the exis
tence of a body-weight set point is not supported by the empirical evi
dence. Evidence that overeating leads to weight gain in both animals and 
humans has already been reviewed. It is important to note that in the 
case of the animal studies at least, the increased intake was completely 
voluntary, apparently motivated solely by an increase in the palatability 
of the available food. Conversely, there is clear evidence that when the 
effort required to obtain food is increased (Collier et al., 1972), or its 
palatability decreased (Ferguson & Keesey, 1975; Kratz, Levitsky, & 
Lustick, 1978) animals voluntarily reduce their intake and lose weight. It 
has been observed (e.g., Keesey & Corbett, 1984) that the amounts of 
weight gained and lost by the subjects in these experiments are less than 
would be predicted by calculations of the energy equivalents of the in
crease or decreases in consumption. These discrepancies undoubtedly 
occur because of the physiological adaptations to changes in consump
tion and body weight that have already been discussed. But they in no 
way refute the clear finding that, as a matter of fact, body weight is 
simply not maintained at a constant level, or set point, in a variety of 
different conditions of type and availability of food. 

A second problem with the notion of set point is that the evidence 
reviewed suggests that (with the exception of hypercellularity) the fac
tors that adapt to increased weight can readapt to decreased weight. 
Such changes in the operation of factors influencing body weight suggest 
that there is no biologically or homeostatically preset value for this pa
rameter. The concept of altered set point, which has been used to explain 
adaptation and readaptation, is a complete contradiction in terms which 
does little to improve our understanding of the mechanisms of weight 
control. It is an example of how, in spite of its undeniable theoretical 
elegance and parsimony, the body-weight set-point concept acts to im
pede progress in understanding the causes of obesity. The concept has 
assumed a status similar to that once held by the concept of instinct in 
psychology. As was pointed out by Beach (1955), rather than providing 
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testable hypotheses, such theoretical concepts are accepted as explana
tions and thus act to prevent the kinds of detailed analyses that lead to 
the identification of specific factors that contribute to behavior. 

A final reason for eschewing the body-weight set-point concept is 
that it is counterproductive in the therapeutic environment. It provides 
obese individuals with a cognitive framework for concluding that weight 
loss is impossible. However, in most cases this would be an erroneous 
conclusion because most adaptations to obesity are reversible. 

There is a primary difference, however, in the way in which weight 
is typically gained and lost in our society. Weight gain leading to obesity 
usually occurs over a period of years with several long-term plateaus. 
Logically, it would seem that given such a pattern of weight gain in 
humans, the body has time to adapt slowly to increasing weight levels. 
The pattern of weight reduction is usually quite different. The usual 
expectation is that weight be lost steadily and consistently until an ideal 
goal is reached. Some programs aim to make the weight reduction period 
as short as possible and to achieve goal weight as rapidly as possible. 
Lay-led groups such as Weight Watchers support slower losses of 2 
pounds per week; however, clients are still urged to stay on a low-calorie 
regime and to continue weight loss until all their "overweight" is lost. 
This mentality also underlies behavioral programs: lose weight steadily 
until an ideal goal weight is reached; maintain the weight loss. 

It appears reasonable to question such an approach in light of the 
biological adaptations to obesity described. If current evidence regarding 
the reversibility of biological adaptations to obesity can be supported, it 
would seem reasonable to allow the body periods of readaptation after 
moderate amounts of weight loss and before attempting further weight 
loss. Such an approach might be more conducive to achieving permanent 
weight loss. 

Many dieters are familiar with weight plateaus and frequently de
scribe such phenomena-as well as their frustration-to clinicians. In
stead of responding with skepticism about whether the individual is 
really sticking to the program or attributing the problem to a predeter
mined set point, our hypothesis is that a maintenance period is required 
when these plateaus are reached because time may be required for adap
tation of the various metabolic and behavioral factors associated with 
overweight. Rather than further reducing food intake and urging contin
ued weight loss, the usual responses to such plateaus, a slightly in
creased food-intake regime, consistent with keeping off weight already 
lost (true maintenance), is suggested. Weight reduction could be rein
stituted after a substantial period of successful maintenance when meta
bolic functions have adapted to the lower weight and when the client is 
psychologically prepared for undergoing another period of deprivation. 
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There are, of course, difficulties with such an approach. In our impa
tient, give-me-a-miracle-to-make-me-thin-immediately world, it is diffi
cult to take such a long-term view of weight management. The possible 
payoff, permanent weight reduction without having to fight your own 
body, may well be worth the time. 

Arousal and Cognitive Adaptations. There are few data on how well 
behavioral techniques deal with these factors. Cognitive restructuring or 
attitude change is a component of many behavioral packages, although it 
is rarely discussed in detail when programs are described. Stimulus con
trol methods have played a major role in behavioral packages since their 
inception (Stuart, 1967). 

One problem with evaluating whether attitudes toward food or eat
ing and arousal change following behavioral interventions is that mea
sures of such variables have not been included as part of the evaluation of 
behavioral treatment: weight loss is often the sole criterion for success. 
Brownell and Stunkard (1978) note that even a general relationship bet
ween behavioral change and weight loss has not been demonstrated. 
Foreyt et al. (1981) have advanced the notion that weight loss in the 
behavioral treatment program could be due to social pressure associated 
with therapist contact and peer pressure from group members in a clini
cal setting. As noted by Leon (1976), group support in and of itself is not 
associated with successful weight reduction, but group support might act 
in combination with behavioral techniques to produce weight loss. Clini
cians should investigate the importance of group support and possibly 
utilize this variable directly in behavioral programs. 

There is even greater need to increase our understanding of vari
ables that might help sustain weight loss. Even the definition of the 
maintenance period seems contradictory in the behavioral literature: the 
posttreatment period is called maintenance, but continued weight loss is 
to be achieved. Clients are expected to use the same methods learned 
during the treatment period, yet maintenance conditions differ from 
treatment conditions in that therapist and peer contact are withdrawn. 
No strategies specific to the maintenance period have been developed, 
although Wilson (1980) has suggested that improved booster sessions, 
induction of self-efficacy to counter anticipated negative cognitive reac
tions, and the use of social support in the client's natural environment are 
possibilities. More understanding of these factors is needed before their 
role in maintenance can be specified, but they provide some initial direc
tion to developing better maintenance strategies. 

The need to understand whether behavioral techniques actually act 
to alter cognitive effects of obesity and to develop differential treatment 
and maintenance interventions aimed at helping clients make habit and 
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life-style changes rather than focusing all of our intervention efforts on 
weight loss is consistent with our proposal that a series of weight loss and 
weight loss maintenance periods may be required for permanent weight 
reduction. Such an approach would also require behaviorists to approach 
clients as individuals and to help them identify optimal periods for 
weight reduction versus maintenance. It would require clients and thera
pists to take a broad, long-term view of weight control. 

Exercise Effects. Exercise has recently received attention in the litera
ture from both a behavioral and biological standpoint. Abramson (1983) 
noted that one of the most promising behavioral innovations in recent 
years is the increasing focus of energy expenditure in obesity treatment. 
Previous work on weight reduction had not included systematic study of 
exercise. LeBow (1977) reported that only 20% of approximately 100 re
ports he reviewed included increasing activity as one of the treatment 
goals for obese clients. 

Recently, Thompson et al. (1982) reviewed controlled group studies 
that used exercise along with other intervention procedures. They found 
five such studies, four of which indicated that exercise in combination 
with diet or a behavioral management procedure produced greater 
weight loss than did single exercise, dietary, or behavioral interventions. 
Thompson et al. also note that in three of these studies which provided 
follow-up data exercise enhanced maintenance effects. Methodological 
problems with these studies force Thompson et al. to interpret them 
cautiously. Nonetheless, the efficacy research does appear to provide 
support for the continued investigation of exercise as part of treatment 
for obesity within the behavioral framework. 

Increased activity is also consistent with a biological framework. 
Thompson et al. (1982) note that metabolic effects of exercise may make a 
significant contribution to energy expenditure and may counter some of 
the metabolic effects of obesity that serve to maintain overweight. These 
reviewers conclude that exercise produces energy output through a di
rect effect on metabolic rate during the activity and an indirect effect 
subsequent to the activity. Also, exercise may elevate dietary-reduced 
basal metabolic rate, thus countering the negative metabolic effects of 
calorie restriction. Finally, exercise decreases storage fat rather than lean 
body mass, whereas dietary interventions tend to reduce both variables. 
Attempts to increase lean body mass may counter the lowering of basal 
metabolic rate that is associated with dieting. 

A Biobehavioral Treatment Model 

Any treatment model for obesity must consider biological and be
havioral causes of the condition. Given that our present kowledge of 



CAUSES AND EFFECTS OF OBESITY 57 

cause is inadequate for identification of which factors among many cause 
obesity in individual cases, it cannot be expected that behavioral inter
ventions will succeed with all clients. However, in view of the relative 
success of these methods, they must suffice until differential diagnosis is 
possible. To maximize success, the behavioral interventions offered must 
be individualized. It is necessary to help patients who fail to maintain 
weight losses reconsider their weight reduction goals and come to under
stand the possible role of causal biological factors that may impede main
tenance at what are presumed to be ideal levels. 

Any treatment model for obesity must also consider biological and 
behavioral effects of the condition. Research has indicated a large num
ber of adaptations to obesity which would operate in moderate to severe 
cases. At least one of these effects, hypercellularity, may not be reversible 
with weight loss. However, current evidence indicates that most of the 
adaptations to obesity may be reversible following weight loss. 

A treatment model that considers these adaptations to obesity would 
take a broad, long-term view of weight managment, linked to changes in 
life-style. As well as individualization of treatment, efforts would have to 
be directed toward understanding the mechanisms of weight loss and 
weight maintenance and developing specific strategies particularly for 
the maintenance period. From a biobehavioral perspective, efforts to 
increase activity as well as to change eating behavior would be necessary. 
Finally, the proposed model would involve, especially for moderately 
obese individuals, periods of weight reduction followed by maintenance 
periods in which the body can adjust to changes in biological function
ing. 
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CHAPTER 4 

Biobehavioral Approaches 
to Smoking Control 

J. Allan Best, Patricia E. Wainwright, 
David E. Mills, and Susan A. Kirkland 

Smoking-related diseases are such important causes of disability and prema
ture death in developed countries that the control of cigarette smoking could 
do more to improve health and prolong life in these countries than any other 
single action in the whole field of preventive medicine. (WHO Expert Com
mittee, 1979) 

Researchers involved in smoking control face the perplexing question of 
why, given a reasonable understanding of the adverse effects of smok
ing, people still start and continue to smoke. Furthermore, although the 
majority of smokers express a desire to quit, those that attempt to do so 
are generally unsuccessful (Pechacek, 1979). Numerous programs have 
been developed that aim not only to aid smokers in their attempts to 
break the habit but also to prevent the onset of smoking in individuals 
who represent a population at risk. Unfortunately, these efforts-both 
smoking prevention and smoking cessation - have been notoriously in
effective (Bernstein & McAlister, 1976; Best & Bloch, 1979; Evans, Hen
derson, Hill, & Raines, 1979; Flay, d' Avernas, Best, Kersell, & Ryan, 1983; 
Leventhal & Cleary, 1980; Lichtenstein & Danaher, 1976; Pechacek, 1979; 
Thompson, 1978). At best, recent interventions such as social-influences 
prevention programs and nicotine-replacement-therapy cessation strate
gies appear promising but have not been fully evaluated. 
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Reviewers argue persuasively that our failure to develop effective 
intervention methods stems from inadequate analyses of the behavior 
(Best & Hakstian, 1978; Lichtenstein, 1982; Pechacek & Danaher, 1979; 
Pomerleau, 1980, 1981). Indeed, our understanding of smoking behavior 
lags far behind our knowledge of its physiological effects. Clearly, ciga
rette smoking involves more than a physiological addiction to the phar
macological components of tobacco. Motivational and situational factors 
have been implicated, but there is a paucity of empirical data addressing 
the interplay of these and other social, psychological, and pharmacologi
cal factors. There exist even fewer data characterizing the dynamic pro
cesses of behavior change involved in smoking prevention and cessation. 
Factors influencing cigarette smoking appear to vary as the individual 
moves from initiation to maintenance, to cessation, and resumption or 
relapse (Best & Hakstian, 1978; Best, Owen, & Trentadue, 1978; Le
venthal & Cleary, 1980; Ontario Council of Health, 1982; Pechacek & 
McAlister, 1979). Thus, if we are to develop effective interventions for 
smoking control we must address the following issues: 

1. Smoking initiation: What factors influence experimentation and 
initiation of smoking, and how might the relative contributions of 
these factors change over the course of the initiation process? 
Simply, the question is, Why do individuals begin smoking? 

2. Smoking maintenance: Once a pattern of regular or chronic smoking 
has developed, what are the factors that maintain this behavior? 
That is, why do people continue to smoke, often even in the 
presence of compelling reasons for change? 

3. Smoking reductions: Given a stabilized rate of smoking, what are 
the acute effects of smoking reduction? In essence, the question 
is, What is smoking withdrawal? 

4. Maintenance of smoking reduction and/or recidivism: If significant 
smoking reduction is achieved, what are the factors that might 
precipitate relapse in the long term? In other words, why do 
people often fail in their efforts to maintain a reduced (or zero) 
rate of smoking? 

Note that we speak of smoking reduction to include two perhaps 
quite different phenomena: cutting down on smoking and quitting en
tirely. Available research on smoking reduction processes refers almost 
exclusively to cessation, despite the fact that many smokers try to cut 
down rather than quit. Intervention programs can be designed to elimi
nate the behavior entirely or to change the behavior to reduce potential 
risk. Less hazardous smoking might be achieved through substance 
changes (switching to lower tar and nicotine cigarettes), through other 
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behavior changes (reducing the number of cigarettes smoked per day or 
reducing the yield of each cigarette by taking fewer puffs, inhaling less 
deeply), or a combination of the two. However, conclusive evidence of 
the relative feasibility and health consequences of these two modes of 
change is not currently available (Ontario Council of Health, 1982). Un
derstandably, then, health professionals might argue that cessation is a 
better program objective than reduced exposure. For the purposes of this 
discussion, however, we will use the general term smoking reduction to 
refer to either condition. 

The purpose of this chapter is to discuss the possible interplay be
tween behavioral and biological factors that influence smoking and 
thereby contribute to our understanding of why interventions succeed or 
fail. First, a brief description of three relevant models of learning will be 
presented. Second, two central biobehavioral issues will be discussed: 
the pharmacological aspects of nicotine in smoking, and self-regulatory 
and compensatory mechanisms controlling smoking behavior. Third, we 
will propose preliminary models of the processes smokers encounter. 
Current behavioral approaches to smoking prevention and reduction will 
be discussed in light of these accounts. Finally, implications for both 
intervention and research will be outlined. 

Smoking Behavior and Learning 

Three distinct models of learning, well known to psychologists, have 
been related to smoking behavior. Social learning theory (Bandura, 1977) 
builds on operant conditioning (Skinner, 1953) to describe social influ
ences and reinforcement mechanisms. Associative learning theory (Hunt, 
Matarazzo, Weiss, & Gentry, 1979) attempts to explain the habit aspects 
of chronic smoking. Classical conditioning theory (Siegel, 1982; Stewart, 
deWit, & Eikelboom, 1984) provides a way of integrating pharmacological 
and physiological factors in a comprehensive learning-theory analysis of 
smoking behavior. Interested readers are referred to thoughtful discus
sions by others of the different ways in which diverse biobehavioral 
theories and data can be integrated around smoking (d. Ashton & Step
ney, 1982; Best & Hakstian, 1978; Glad, Tyre, & Adesso, 1976; Leventhal 
& Cleary, 1980; Mausner & Platt, 1971; Pechacek & Danaher, 1979; 
Pomerleau, 1980, 1981; Raw, 1978; Russell, 1974). 

Different kinds of learning may occur and operate simultaneously. 
Indeed, the learning principles described above do not constitute pure 
examples of one form of learning, and the three theories outlined share 
some common features. For example, all are concerned with discrete 
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environmental situations and a scientific analysis of environment-behav
ior relationships. All focus attention on the antecedents and conse
quences of smoking. In addition, however, each theory has 
distinguishing features, and each has a relatively distinct focus. 

Operant and Social Learning Theories 

Behavior that produces positive results tends to be repeated. Thus, 
smoking is an operant to the extent that it acts to produce effects people 
desire-feeling accepted by peers, relief from boredom, relaxation-pos
itive reinforcers that contribute to the development and maintenance of 
smoking behavior. A primary reinforcer is one that is unlearned. For 
example, the act of smoking may produce biological effects that are natu
rally reinforcing to the organism (see the following section on the role of 
nicotine). Smoking also may be maintained by secondary reinforcers. For 
example, if an individual finds some social situations stressful and re
peatedly smokes to relieve that stress, the cigarette itself may come to 
serve as a secondary reinforcer with the ability to reduce stress in subse
quent social situations. Stimuli preparatory to the act of smoking (e.g., 
the sight of a cigarette) function as secondary reinforcers for behavior 
preceding them (e.g., picking up a pack of cigarettes) as well as discrimi
native stimuli that set the occasion for behavior to follow them (e.g., 
lighting a cigarette and inhaling). These chains of smoking behavior de
velop such that smoking is controlled by both cues (events signaling 
potential reinforcement for smoking) and consequences (the process of 
reinforcement itself). From this perspective, an understanding of smok
ing requires both an analysis of the cues triggering smoking (e.g., sight of 
other smoking, physiological reactions associated with stress) and the 
consequences of smoking (e.g., relief from boredom, feelings of social 
belonging) (Best & Hakstian, 1978). Note that a range of social, psycho
logical, and biological events can serve as both cues and consequences. 

Negative reinforcement refers to situations in which a behavior is 
strengthened, not because it produces positive consequences, but be
cause it prevents or relieves negative consequences. As smoking be
comes established, various states of discomfort become associated with 
nonsmoking, providing an escape-avoidance contingency for smoking 
behavior. Once smoking comes to relieve withdrawal, it may, through 
the process of stimulus generalization, come to relieve other disphoric 
states as well, for example, anger, tension, and boredom (Best & Haks
tian, 1978; Tomkins, 1966). Thus, smoking may serve as a generalized 
primary and secondary reinforcer providing both positive and negative 
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reinforcement over a remarkably wide range of life situations (pomer
leau, 1980). 

Principles of operant learning suggest that the chains of behavior 
involved in smoking are strengthened in several ways. Because the act of 
smoking over the years is performed tens of thousands of times, in a 
wide variety of situations, the conditioned links between smoking cues 
and behavior will become very strong indeed. Repeated, consistent rein
forcement will serve to strengthen links; the complexity of cue and conse
quence relationships will make the behavior highly resistant to change. 

Two more concepts are central to initiation and reduction processes. 
First, social learning theory emphasizes modeling as an important mech
anism (Bandura, 1977). Thus, children "learn" smoking behavior by 
watching parents and peers doing it, in addition to the learning that may 
occur through reinforcement as they begin to experiment with smoking 
(Flay et al., 1983). Second, smoking reduction involves self-control. If 
smoking reliably produces immediate, powerful reinforcers, then not 
smoking in a smoking situation requires an act of self-control-postpon
ing immediate satisfaction, or reinforcement, for long-term benefit. Be
havioral self-management theory and procedures can be brought to bear 
in developing "nonsmoking behaviors" - behavioral responses to smok
ing situations that serve as operants and thus, as strengthened with time, 
come to produce reinforcement without smoking (Best, 1980). 

Associative Learning Theory 

Hunt and his colleagues (Hunt et al., 1979) discuss the concepts of 
associative learning and habit as they relate to health behavior. The 
theory begins by assuming operant learning principles and then extends 
these in several significant ways. A habit is defined as "a stable pattern of 
behavior marked by automaticity and unawareness and influenced by 
associative learning as well as reinforcement" (Hunt et al., 1979, p. 112). A 
two-process theory of learning is thus proposed. Smoking behavior origi
nally develops through operant learning. However, as it becomes over
learned and habitual, associative learning gradually takes over. The 
behavior becomes increasingly automatic, occurring without much 
awareness, and is performed so quickly that there is little opportunity for 
motivational arousal and reinforcement. Smoking becomes progressively 
independent from reinforcement, to the point of being "functionally au
tonomous," characterized by continued maintenance of behavior pat
terns long after the apparent disappearance of original reinforcing 
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consequences. As a result, habitual smoking displays a strong resistance 
to extinction. 

Classical Conditioning Theory 

In recent years, classical conditioning theory has enjoyed growing 
popularity as a model for understanding addiction and its development 
(Pomerleau, 1980, 1981; Siegel, 1982; Solomon, 1977; Solomon & Corbit, 
1973, 1974; Stewart et aI., 1984; Ternes, 1977). Again, the model takes 
nothing away from operant and associative learning accounts of smok
ing; rather, it extends the models to account for additional aspects of 
smoking behavior. 

Classical conditioning accounts of smoking are distinguished by a 
concern with stimulus-stimulus relationships, that is, an understanding 
of how antecedents or cues come to trigger a seemingly reflexive action. 
The theory has particular value in explaining drug tolerance and with
drawal phenomena. Solomon's (Solomon, 1977; Solomon & Corbit, 1973, 
1974) opponent process theory of acquired motivation builds on classical 
conditioning to explain addictive phenomena. The model assumes cen
tral nervous system mechanisms which operate homeostatically to regu
late affect. A stimulus, such as nicotine, may elicit an unconditioned 
alpha-process. The alpha-process will in turn trigger an opposite beta
process to return the organism to homeostasis. The key postulate of 
opponent process theory is that the beta-process will become condi
tioned to stimulus aspects of the drug-taking (smoking) situation. Thus, 
cues associated with smoking (e.g., the sight of a cigarette, a stressful 
situation) come to trigger the opponent beta-process. Environmental 
events, particularly those that affect mood or signal performance de
mand, modulate the reinforcement value of nicotine self-administration. 
As a consequence, more of the drug, in this case nicotine, will be required 
to produce an alpha-process sufficiently strong to offset the beta-process 
and produce central nervous system (CNS) gratification. In other words, 
tolerance will develop. If an individual does not smoke in the presence of 
conditioned smoking cues, there will be no alpha-process to balance the 
conditioned beta-response, homeostasis will be disrupted, and aversive 
physiological reactions (withdrawal) will ensue. Smoking as an operant 
thus is positively reinforced by producing pleasure and negatively rein
forced by terminating withdrawal, setting up an addictive cycle whereby 
the individual smokes as much as to avoid withdrawal as to produce 
pleasure. 
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Most opponent process research has been done with addictive drugs 
other than nicotine, notably opiates, and primarily using animal models 
(see Siegel, 1982, for a review). Though the data seem to fit classical 
conditioning principles and the opponent process theory rather well, it 
may be the case that this is not the complete story. Recent data from 
animal experiments indicate that in many cases, rather than opposing the 
effects of the drug, many conditioned drug effects directly mimic the 
positive affective aspects of drug use (reviewed by Stewart, et al., 1984). 
These authors propose that the self-administration of opiates and stimu
lants is maintained by the effect of conditioned stimuli in producing a 
state similar to that produced by the drug and thereby "priming" the 
organism to respond to drug-related stimuli and to increase drug-seeking 
behavior. This mechanism may be more useful in explaining the develop
ment of dependence in situations in which the pattern of use would not 
support the development of physiological withdrawal symptoms. An 
important aspect of the model of conditioned drug effects is that it sug
gests how environmental stimuli can precipitate craving for a drug even 
after an extended period of abstinence has ended physical dependence. 

Biobehavioral Processes in Smoking 

Many of the processes discussed above assume that there is an al
tered physiological state induced by smoking. In this section we will 
consider these pharmacological effects, followed with a discussion of 
how such effects might influence self-regulatory behavior. 

Pharmacology of Nicotine 

The products of combustion of tobacco include various "tars" and 
carbon monoxide in addition to the alkaloid nicotine. Although the other 
components do have physiological actions and contribute to the long
term health hazards associated with smoking, the acute effects of inhal
ing cigarette smoke have been mainly attributed to nicotine. The free 
base, which is present under alkaline conditions, is lipid-soluble and 
therefore is readily absorbed through the cell membranes of the lungs, 
skin, buccal and nasal mucosa, gastrointestinal tract, bladder, and renal 
tubules. This has important clinical implications in that nicotine levels in 
the body can be altered by manipulating the pH at sites of absorption or 
excretion. For example, nicotine chewing gum is buffered at an alkaline 
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pH to enhance absorption (Russell, Raw, & Jarvis, 1980) and the urine can 
be acidified to enhance excretion (Beckett, Rowland, & Triggs, 1965; 
Schachter, Kozlowski, & Silverstein, 1977). 

The liver microsomal enzyme system is the major site of metabolism, 
with 80-90% of the compound being modified prior to excretion by the 
kidneys. The major metabolites are cotinine and nicotine-N-oxide, which 
are pharmacologically inactive (Russell & Feyerabend, 1978). A consider
able proportion of nicotine taken orally is metabolized during its first 
passage through the liver before ever becoming available for distribution 
by the systemic circulation, accounting for the low activity of nicotine 
administered in the form of oral tablets. There is some evidence that 
chronic cigarette smoking may increase the activity of the hepatic meta
bolic system, leading to an increase in the deactivation of nicotine as well 
as of other drugs (Beckett & Triggs, 1967). This will lead to an increase in 
dosage requirements to compensate for an increase in the breakdown of 
the drug and constitutes the basis for the phenomenon known as meta
bolic tolerance (Goodman Gilman, Goodman & Gilman, 1980). 

The plasma half-life (t1l2) of nicotine is close to 2 hours (Benowitz, 
Jacob, Jones, & Rosenberg, 1982). Accordingly, observations have been 
made that blood nicotine concentrations accumulate for 4-6 hours with 
regular smoking, and elevated concentration persist in the blood over
night (Benowitz, Kuyt, & Jacob, 1981). The actual concentration attained 
will be a function of the dosage size and interval as well as the plasma 
half-life. It is appropriate to note here that tr.ere will be differences 
among individuals with respect to the rate of nicotine metabolism. These 
differences arise as a function of various factors such as genetic variation 
(including sex, age, and health status), as well as prior exposure to drugs 
or chemicals. There is some evidence that aging and declining metabolic 
rates may be reflected in declining rates of smoking (Garvey, Bosse, & 
Seltzer, 1974). 

If the motivation of smoking behavior is that of maintaining the 
plasma nicotine concentration within certain limits, this can be achieved 
most efficiently by a dosage regimen that provides an initial high "load
ing" dose, followed by smaller maintenance doses at appropriate inter
vals. It is possible that individual variability in metabolic processes as 
well as differences in tissue sensitivity with respect to the effects of nico
tine are factors contributing to the individual differences in smoking 
schedules. 

The preferred method of nicotine self-administration is through in
halation. Because of the large surface area of the lungs accompanied by 
the slightly alkaline pH of the surface fluids, absorption of nicotine is 
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both rapid and efficient. It has been shown that the increase in plasma 
nicotine concentration as a result of repeated inhalations of cigarette 
smoke is similar to that following a "bolus" intravenous injection of a 
similar dose (Russell & Feyerabend, 1978). This means that with succes
sive inhalations the tissues will be intermittently exposed to peak concen
trations of nicotine that are much higher than those that would be at
tained were the same dose to be administered continuously. It has been 
shown that the response of cells to the same dose of nicotine differs as the 
mode of administration is varied (Armitage, Hall, & Sellers, 1969). Other 
methods of nicotine administration, such as nicotine chewing gum, are 
unable to simulate this pattern of exposure, and this may explain why 
cigarette smoking is more popular than chewing tobacco or taking snuff. 

The nicotine in the blood travels from the lungs to the heart and 
thence to the entire body. It is estimated that it takes 7-8 seconds for the 
nicotine from a single puff to reach the brain (cited in Russell & Feyera
bend, 1978). Nicotine is not distributed evenly throughout all the body 
tissues and is actively sequestered by the nervous system, leading to 
concentrations in the brain much greater than those in the blood. How
ever, because of its high lipid solubility, nicotine can diffuse freely out of 
cells; thus, it also leaves the brain quickly and so the maintenance of 
these high concentrations will depend on replenishment from the con
centrated "boli" obtained through repeated inhalations. 

Many of the physiological actions of nicotine can be attributed to its 
structural similarity to the neurotransmitter acetylcholine and its conse
quent ability to act on certain of the cholinergic receptors (reviewed in 
Goodman Gilman et al.. 1980). Acetylcholine is the neurotransmitter re
leased by preganglionic fibres to all ganglia in the autonomic nervous 
system and the adrenal medulla. In addition, it is released by post
ganglionic parasympathetic fibres to effector organs as well as being the 
neurotransmitter of motor fibers to skeletal muscle. Receptors are regions 
on the presynaptic or postsynaptic cell membrane that recognize the 
structure of a drug in a specific way. An agonistic drug binds the receptor 
and activates the receptor complex which then mediates the biological 
effect. Conversely, an antagonist drug will block this effect. In some 
cases a drug will initially act as an agonist when it binds to the receptor, 
but if it is not readily displaced it will prevent the receptor from being 
further stimulated and thereby act as an antagonist. The cholinergic re
ceptors can be divided into two populations on the basis of their sensi
tivity to either nicotine or another naturally occurring alkaloid, 
muscarine. All the receptors responsive to acetylcholine in both the au
tonomic ganglia and in skeletal muscle are also responsive to nicotine 
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and are termed nicotine receptors. Although both acetylcholine and nico
tine stimulate the receptors, nicotine, unlike acetylcholine, is not rapidly 
inactivated, so the combination with the receptor is of relatively longer 
duration. In fact, as the dosage increases, nicotine will eventually block 
the receptors so that at toxic doses no further transmission is possible. 
This accounts for the biphasic action of the drug wherein the initial effect 
is stimulatory but later on inhibition predominates. 

The peripheral effect of small doses of nicotine is that of activation of 
the sympathetic division of the autonomic nervous system. As the dose 
increases, stimulation of the sympathetic ganglia is followed by a similar 
effect on the parasympathetic ganglia, then later blockade of the para
sympathetic and then the sympathetic ganglia. Consequently, the physi
ological effects of nicotine are dose-dependent; however, those seen after 
cigarette smoking are generally those of sympathetic stimulation. Epi
nephrine is released from the adrenal medulla and norepinephrine from 
sympathetic nerve endings (Cryer, Haymond, Santiago, & Shah, 1976). 
This increase in catecholamine release has several biological effects, in
cluding vasoconstriction and an increase in heart rate, blood pressure, 
and blood sugar. As a result of the lowered peripheral blood flow, skin 
temperature decreases (Stephens, 1977). The influence of nicotine on the 
chemoreceptors in the carotid and aortic bodies leads to a modest in
crease in respiratory rate. It can also cause nausea and vomiting by stimu
lating the chemoreceptor trigger zone of the medulla oblongata and by 
activating the vagal reflexes involved in emesis. An interesting observa
tion is that, like acetylcholine, nicotine stimulates sensory receptors. This 
may contribute to the experimental finding that cigarette smoking is 
accompanied by a decreased consumption of sweet-tasting, highly calo
ric foods (Grunberg, 1982). It is possible that this could explain, in part, 
the lower body weight commonly found in cigarette smokers and the fact 
that weight gain is often an unwanted consequence of smoking reduc
tion. 

Nicotine as an Addictive Substance 

The effects of nicotine on the central nervous system are crucial to an 
understanding of smoking behavior. Smoking has been described as an 
addictive or dependent behavior in that an individual will go to great 
lengths to continue smoking and will show difficulty in ceasing volun
tarily. The question is whether the pharmacological effects of nicotine act 
as reinforcers which serve to maintain the behavior. In this context there 
are two types of reward to consider: either the positive reinforcing effect 
of nicotine through its effect on the central nervous system, or the nega-
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tive reinforcing effect of nicotine through its ability to prevent the aver
sive physical symptoms associated with withdrawal of the drug. There is 
evidence that nicotine enhances the activity of the central catecholamine 
"reward" system (Crow & Deakin, 1978) and can act as a positive rein
forcer of operant behavior in rats (Balfour, 1982). Pomerleau, Fertig, 
Seyler, and Jaffe (1983) have shown that smoking releases the peptide 
beta-endorphin in humans, which suggests that the effects of smoking 
may be mediated through the opioid peptides that play an important 
role in homeostasis (Kostrelitz & Hughes, 1978). These peptides have 
been shown to be endogenous ligands for the receptors which are nor
mally occupied by morphine and other structurally related drugs. At 
high doses their activity resembles that of these drugs, including a capac
ity to engender dependence. The large molecule, beta-endorphin, is pro
duced by the pituitary, whereas two smaller pentapeptides, methionin
enkephalin and leucine-enkephalin, which are fragments of beta-endo
rphine, are also found in the CNS. They act by modulating ongoing 
neural activity in the brain and thereby altering neurotransmission (Van 
Ree & De Wied, 1981). Physiological changes such as these may provide 
the basis for the positively reinforcing effects of nicotine. 

There are two phenomena that must be considered in a discussion of 
how the negative reinforcing effects of nicotine might be maintaining its 
self-administration; these are tolerance and physical dependence (Cap
pell & LeBlanc, 1981). Tolerance has been described as the condition in 
which there is a reduction in the effect of a standard dose of a drug as a 
result of continued use, and the ability to reinstate this effect by a con
comitant increase in dose. In human subjects, measures such as change 
in heart rate and skin temperature have been used to assess tolerance to 
the effects of nicotine; greater tolerance is evident as decreased physi
ological reactivity (Pomerleau, Fertig & Shanahan, 1983). It is important 
to note that tolerance may develop at different rates to the various effects 
of a drug; data from animal studies using morphine suggest that toler
ance develops more rapidly to the aversive than to the positive effects 
(Stewart et al., 1984). 

Physical dependence is described as an altered state of CNS activity 
engendered by chronic exposure to a drug, and it is common for this to 
compensate for the effects produced by the drug; this may in fact account 
for some of the observed effects described as tolerance. Usually the 
symptoms of physical dependence do not become apparent until the 
drug is removed, when they are perceived as withdrawal symptoms. 
When smokers stop smoking they do experience a wide variety of physi
ological and psychological symptoms (Shiffman, 1979). These include 
nausea, headache, gastrointestinal disturbances, and increased appetite, 
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as well as disturbances of arousal such as drowsiness, fatigue, and in
somnia. Psychological complaints are reflected in an inability to concen
trate and increased irritability and hostility, as well as increased anxiety. 
The reported severity of these symptoms in subjects deprived of nicotine 
can be attenuated through smoking high- or low-nicotine research ciga
rettes (Pomerleau, Fertig, & Shanahan, 1983) or with nicotine chewing 
gum (Schneider, Jarvik, & Forsythe, 1984). Recent research (Pomerleau, 
Fertig, Seyler, & Jaffe, 1983a) has indicated that heavy smokers, as deter
mined by plasma cotinine level, are more nicotine-dependent than light 
smokers. It would also appear that this population may be better able to 
regulate nicotine levels than the light smokers. Abrupt smoking cessa
tion as well as smoking reduction precipitate withdrawal effects; these 
improve more rapidly following "cold turkey" cessation than following 
gradual withdrawal (Shiffman, 1979). It has been suggested that subjects 
in the latter group are in a state of permanent withdrawal; an alternative 
explanation might be that the nicotine is acting as a "primer" which 
stimulates further drug-seeking behavior. A recent study (Glassman, 
Jackson, Walsh, Roose, & Rosenfeld, 1984) has indicated that clonidine, 
an alpha-2-adrenergic agonist, is as effective as the tranquilizer AI
prazolam in reducing most withdrawal symptoms with a specific effect 
on cigarette craving. This suggests a relationship between central nor
adrenergic activity and the effects of withdrawal from nicotine. 

Self-Regulatory Aspects of Smoking 

A great deal of anecdotal information has accumulated in the form of 
self-reports from smokers, that subjective distress leads to increases in 
smoking behavior. This concept has largely been supported by experimen
tal evidence indicating that stress is one of the most frequently cited cues for 
smoking (Emery, Hilgendorf, & Irvin, 1968; Frith, 1971; Ikard, Green, & 
Horn, 1969) and that exposure to experimental stress leads to an increase 
in smoking activity (Golding & Mangan, 1982; Rose, Ananda, & Jarvik, 
1983; Schachter, Silverstein, Kozlowski, Herman, & Liebling, 1977). 
However, not all researchers have been able to confirm this relationship; 
in fact, several studies have reported that smoking activity decreases 
during performance of stressful tasks (Ashton & Watson, 1970; Fuller & 
Forrest, 1973). This apparent contradiction in results may be attributed to 
individual differences in the tendency to increase or decrease habitual 
substance consumption in response to varying levels of stress (Conway, 
Vickers, Ward, & Rahe, 1981), as well as interference with performance of 
habitual behaviors by certain stressors (Ashton & Watson, 1970). Stress 
has also been implicated in precipitating relapses following attempts at 
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smoking cessation (Pomerleau, Adkins, & Pertschuk, 1978; Shiffman, 
1979), and it has been reported that less anxious smokers are more likely 
to be successful in quitting the habit (Pomerleau et al., 1978; Schwartz & 
Dubitzky, 1968). 

One theory explaining the relationship between stress and smoking 
is based on the nicotine-addiction theory of smoking and the idea that 
smoking behavior is modulated by the "tracking" or monitoring of blood 
nicotine levels and the drive to regulate these levels within a certain 
range. Proponents of this theory suggest that stress induces physiologi
cal changes that increase the turnover rate of nicotine in the body, low
ering blood-nicotine levels. Increases in smoking activity during stress 
serve to restore blood nicotine to prestress values in order to prevent 
physical withdrawal symptoms. 

Support for this theory is based on a series of studies examining 
urine acidity and smoking behavior. As mentioned above, nicotine excre
tion by the kidney is directly related to urine acidity; for example, for a 
given nicotine intake, the more acidic the urine, the greater the nicotine 
excretion rate (Beckett et al., 1965; Haag & Larson, 1942). In a series of 
studies, Schachter and co-workers attempted to demonstrate that stress
induced increases in urine acidity caused stress-related increases in 
smoking. First, it was demonstrated that a wide variety of stressors, 
ranging from electric shock to public speaking, elicited increases in urine 
acidity in both smokers and nonsmokers (Schachter, Silverstein, Koz
lowski, Herman, & Wiebling, 1977). Following this, in order to demon
strate the dependence of smoking behavior on urine acidity, the smoking 
behavior of seven individuals whose urine acidity was manipulated by 
administration of vitamin C (acid), placebo, and bicarbonate (alkaline), 
was followed over 2 days. Results of this study suggested that an increase 
in the acidity of the urine was accompanied by increased nicotine con
sumption. The final study in this series examined the effects of altering 
urine acidity on smoking activity during low- and high-stress conditions 
(Schachter, Silverstein, & Perlick, 1977), demonstrating that prevention 
of acidic urine during high-stress situations attenuated the smoking in
crease in comparison to control subjects. 

The results of these studies, along with others suggesting that 
smokers track and regulate circulating nicotine levels (Ashton & Watson, 
1970; Frith, 1971; Schachter, 1977) led Schachter et al. (1977) to speculate 
that urinary acidity, regulated by the kidney, is the crucial mediator of 
the smoking stress relationship in heavy smokers. If these theories are 
correct, switching smokers to low nicotine cigarettes may create a greater 
health hazard by leading these individuals to smoke more, exposing 
them to higher levels of the harmful constituents of tobacco smoke in 
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their drive for nicotine. In addition, it suggests that the physical drive for 
nicotine during stress will be difficult, if not impossible, to attenuate by 
behavioral manipulations. 

However, there is much controversy over the theory that a nicotine 
drive is completely responsible for the smoking-stress relationship, as 
Schachter himself points out. One problem with the theory is that the 
urinary changes in response to stress are relatively slow, whereas the 
smoking response is relatively rapid. If urine acidity were the sole media
tor of the behavior, one would expect a well-defined latent period be
tween the initiation of stress and the smoking increase. Another major 
point of contention is that not all smokers can be demonstrated to track 
nicotine (Finnegan, Larson, & Haag, 1945; Goldfarb, Jarvik, & Glick, 
1970), and classification of smokers into heavy and light categories to 
explain this reality is largely arbitrary, with no physiological basis. In 
light of these limitations, it would appear that renal control of smoking 
behavior during stress is only a partial answer to the question. 

The second major theory as to why smoking increases during stress 
considers smoking behavior as a homeostatic mechanism, an activity that 
assists the body in restoring itself to equilibrium in the face of stress. 
There are many ways in which smoking might perform this function. 
Perhaps the most obvious is through alteration of the neuroendocrine 
response to stress. Smoking has been shown to increase circulating levels 
of the stress-responding hormones epinephrine (Hill & Wynder, 1947), 
and cortisol (Seyler, Fertig, Pomerleau, Hunt, & Parker, 1984), and nico
tine inhalation increases antiviral protein (A VP) in humans (Rowe, 
Kilgore, & Robertson, 1980). Similarly, nicotine administration to animals 
results in increases in ACTH, beta-endorphin, and corticosterone release 
(deVolx, et al., 1981). All of these hormones are believed to play adaptive 
roles during stress in humans. 

It has also been suggested that the neuroendocrine responses to 
nicotine may enhance learning and memory during stress in both ani
mals and humans. Effects attributed to nicotine include improved mem
ory consolidation (Andersson, 1975; Flood, Bennett, Orme, Rosenzweig, 
& Jarvik, 1978) and increased rate of learning of reward or avoidance tasks 
(Morrison & Armitage, 1967). The mechanism of action in these situa
tions is not known; it is possible that nicotine acts directly on learning 
and memory centers of the hippocampus through its activity as an 
acetylcholine agonist (Andersson, 1975), or it may act indirectly on such 
centers through stimulation of AVP and ACTH release (VanRee & De
Wied, 1981). 

Another manner in which smoking may enhance psychological reac
tion and performance during stress is through alteration of arousal and 
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mood. The relationship between performance and arousal is explained 
by the Yerkes-Dodson Law which states that the quality of performance 
relates to arousal level as an inverted V-shaped function. Performance is 
poor when subjects are underaroused, as well as when overaroused, 
peaking at an intermediate arousal level. Thus, an individual who is 
overaroused in a stressful situation may actually increase performance 
with administration of a depressant drug, whereas an underaroused 
animal may increase performance by administration of a stimulant (Cor
coran, 1965). 

In light of the biphasic effects of nicotine, a smoker may experience 
either stimulation or depression, depending on the dose administered. 
Several investigators have observed that smoking is followed by EEG 
changes indicative of arousal (Knott & Venables, 1977), whereas smoking 
abstinence leads to EEG changes indicative of decreased arousal (Ulett & 
Itil, 1969). Studies on humans have also shown that smoking in a relaxing 
environment leads to increased central nervous system arousal (as deter
mined by EEG), whereas smoking in a stressful environment (white 
noise) decreases arousal (Mangan & Golding, 1978). 

One would expect that changes in arousal levels would serve to 
increase performance during stressful tasks. Although smoking may ei
ther increase or decrease performance in short-term reaction time tasks 
(Ashton, Savage, Telford, Thompson, & Watson, 1972; Myrsten, Post, 
Frankenhauser, & Johansson, 1972), it has been observed to increase 
performance in comparison to both deprived smokers and nonsmokers 
in vigilance tasks (Tarriere & Hartenmann, 1964; Wesnes & Warburton, 
1978). 

Despite the evidence cited describing the relationship between nico
tine and arousal, one troubling paradox remains. This is that although 
nicotine and smoking cause significant increases in physiological 
arousal, especially of autonomically innervated organs, they frequently 
reduce behavioral and self-report measures of emotion and elicit feelings 
of relaxation and tranquility (Gilbert, 1979). A number of investigators 
have examined various behaviors and moods relating to this paradox. 
Several studies report decreases in muscle tension in the face of autono
mic arousal from nicotine administration, suggesting that this is respons
ible for the relaxing effect smokers describe (Gilbert, 1979; Gilbert & 
Hagan, 1980). Others report lowered pain (Pomerleau, Turk, & Fertig, 
1984) and anxiety levels in subjects following nicotine administration 
(Hutchinson & Emley, 1973; Gilbert, 1979). Conversely, increased anxiety 
and irritability have been demonstrated in deprived smokers (Perlick, 
1977; Silverstein, 1977), and resumption of smoking has consistently led 
to subjective well-being, improved mood states, and decreased levels of 
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aggression in these individuals (Auge, 1973; Cherek, 1981; Frank
enhauser, Myrsten, & Post, 1970). Although nicotine has been found to 
affect these processes (Nesbitt, 1973), it is not known whether the ob
served suppression of emotion and improved mood result entirely from 
nicotine or from a combination of other factors such as oral and manipu
lative activities, or conditioned reactions. However, several theories have 
been proposed to explain the reduced affective response following smok
ing in the face of autonomic arousal, all centering on nicotine as the 
mediating agent. One theory is that of cortical desynchronization, that is, 
a divergence of the activities of cortical and subcortical centers in the 
brain so that arousal occurs in subcortical areas, leading to autonomic 
activation, whereas a simultaneous sedation occurs in cortical areas (Ey
senck, 1973). This model also predicts differences in the arousal effects of 
nicotine in different personality types. According to the theory, when 
arousal of the cortex is initially high (introvert personality) nicotine will 
act as a depressant and when cortical arousal is low (extrovert person
ality) nicotine will act as a stimulant. Some support for this theory has 
come indirectly from studies demonstrating either cortical arousal or 
depression by nicotine (Brown, 1967; Philips, 1971), but direct evidence is 
lacking. 

Models of Smoking Processes 

The task now is to relate these basic biobehavioral principls to smok
ing initiation, maintenance, and change processes. Social learning theory 
and data serve as a starting point of discussion; other theories are intro
duced as the stages progress. Biological factors are added to the model at 
each phase in the process, albeit somewhat tentatively, given the absence 
of empirical literature to document the interplay. When these factors are 
considered together, as in the schema presented in Figure 1, important 
gaps in our knowledge and directions for future research become readily 
apparent. 

Smoking Initiation 

The primary determinants of smoking onset have been described as 
social influences (Evans et al., 1979; Flay et al., 1983; Kozlowski, 1979). 
There is a significant correlation between peer smoking and the likeli
hood that youth will experiment with cigarettes (Alexander et al., 1983; 
Bewley, Bland, & Harris, 1974; Levitt & Edwards, 1970), and children are 
twice as likely to smoke if one parent is a smoker, four times as likely if 
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Figure 1. Biobehavioral processes in smoking initiation, maintenance, continuation, and 
reduction. 

both parents smoke (U.S. Public Health Service, 1976). Sibling smoking 
and the prevalence of smoking in the school have both been shown to be 
independent risk factors over and above family and peer smoking (Alex
ander et al., 1983; Best et al., 1984; Flay et al., 1983). Although data are less 
compelling, the media are also widely believed to exert a significant social 
influence. 

Although there are few multivariate studies comparing the relative 
importance of social influence and other factors, the data that are avail
able suggest that social influences do explain more variance than other 
factors during initiation (Bewley et al., 1974; Palmer, 1970; Pederson, Bas
kerville, & Lefcoe, 1981). How these social influences operate is less clear. 
Modeling is likely to be involved; peer reward and punishment of smok
ing behavior probably operate as well. Smoking has also been related to 
problem behavior such as the taking of other drugs, early sexual activity, 
and poor academic performance (Bewley & Bland, 1977; Jessor & Jessor, 
1977). In these instances, smoking may serve as a secondary reinforcer 
associated with risk-taking and rebellion. Personality characteristics, pri
marily extroversion and neuroticism, have been associated with smoking 
(Cherry & Kiernan, 1976; Mangan & Golding, 1978); cognitive and social 
rewards may further explain the observed relationship between smoking 
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and factors of selt-esteem and autonomy (Ahlgren, Norem, Hochhauser, 
& Garvin, 1982; Chassin, Presson, Sherman, & Olshausky, 1981). 

Are there biological factors that affect the onset process? The first to 
come into play are probably the punishing, aversive consequences ex
pected with initial acts of smoking, such as dizziness, nausea, and harsh 
taste. With repeated exposure, however, simple biological adaptation 
can account for decreasing aversiveness. Repetitive acts of smoking and 
the rate at which the behavior develops may be a function of how rapidly 
biological tolerance develops. Individual differences in metabolism and 
cortical arousal have been cited as possible biological influences that 
mediate the process of smoking initiation. For example, Silverstein, 
Kelly, Swan, and Kozlowsi (1982) point out that urinary pH may influ
ence early smoking experience by altering the effective dose of nicotine. 
Nonsmokers with acidic urine should excrete nicotine faster than those 
with alkaline urine, making them less likely to experience an aversive 
reaction and more likely to continue attempts at smoking. Although a 
relationship between urinary pH and the adoption of smoking behavior 
has been found only in females (Silverstein et ai., 1982), further studies of 
this nature may enhance our understanding of the role that biological risk 
and/or protective factors play in initiation and adaptation to smoking. 

Maintenance of Smoking Behavior 

Initial smoking rate will be quite low, primarily dependent on cues 
and consequences of social and environmental events, but counter
balanced by aversive biological effects such as nausea. As tolerance in
creases and conditioning to positive reinforcement develops, smoking 
rate will increase. Smoking has been implicated in the management of (a) 
affect, (b) arousal, (c) analgesia, (d) anxiety and tension, and (e) aggres
sion. These primary reinforcing effects, thought to result from the phar
macological action of nicotine, may in turn lead to secondary 
reinforcement through mechanisms of learning and conditioning. The 
habit can become increasingly tied to psychological needs, becoming an 
intrinsic part of the individual's life and serving many functions. Accord
ing to the theory of nicotine regulation, smokers become accustomed to 
situation-specific levels of nicotine and titrate its intake to maintain these 
levels (Schachter, 1979). Furthermore, the negative reinforcement cycle 
of smoking to avoid withdrawal, as suggested by the classical condition
ing model, may develop with repeated exposure. This multiplicity of 
effects, based on both biological and learning factors, may account for the 
apparent complexity and variation in individual reasons for smoking. 
Best and Hakstian (1978) investigated reasons for why people smoke 
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using self-report data. A least squares common-factor analysis extracted 
12 factors for males, 11 for females. Items comprising the factors and the 
biobehavioral issues discussed thus far were strikingly similar. For exam
ple, perceptions of "nervous," "worried," and "tense" loaded on one 
factor, labeled Nervous Tension, and reports of "finishing a meal," 
"drinking coffee," and "writing a letter" fell together as another factor, 
titled Habit. 

Figure 1 depicts the hypothetical interplay of factors across the 
smoking processes. Social and cognitive factors are present initially and 
indeed must be sufficiently powerful to offset the punishing effects of 
smoking. However, over time the primary reinforcing properties of nico
tine, in conjunction with associative learning and classical conditioning 
effects, can increase in relative importance as the individual becomes a 
habitual smoker. Thus, daily rate of smoking becomes a function of (a) 
reinforcement and conditioning parameters, (b) sensitivity to drug ef
fects, and (c) development of tolerance. Each of these factors in turn will 
be a function of individual and environmental differences. 

At what point will smoking rate asymptote? Contrary to the nicostat 
model, Kozlowski and Herman (1984) argue that rate will be homeo
statically controlled within a range defined by relatively independent 
upper and lower bounds, the upper bound being a function of toxicity 
and the lower bound a function of reinforcement needs. Environmental 
influences (e.g., restrictions on smoking, prevalance of smoking models 
and smoking cues) and behavioral factors (e.g., duration of smoking, 
depth of inhalation) will affect rate of smoking within these bounds. 
Once the smoking habit is fully developed, smoking rate will fluctuate 
between these bounds in response to a variety of biobehavioral influ
ences. The graph in Figure 1 represents an aggregate curve. What we do 
not know is how these bounds are determined for a particular individual. 
For instance, is the lower bound an absolute level, or does it operate on a 
relative basis, such that if a smoker gradually reduces his cigarette con
sumption his lower bound may lower in response? 

Such an account of smoking initiation and maintenance not only is 
speculative but is still too general to be very useful. The purpose it does 
serve is that of formulating future research questions. How quickly do 
the various social-cognitive, biological, and associative learning pro
cesses develop and how do their relative contributions change over time? 
What is the role of individual differences-why do some people remain 
social smokers, and others very quickly become dependent smokers? 
How can one distinguish operationally between the strictly phar
macological effects of nicotine and those effects attributed to learning? 
Although their roles in maintaining smoking behavior are probably inter-
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twined, implications for smoking reduction may differ. Answers to such 
questions may be needed before more effective treatment programs can 
be designed. 

Smoking Reduction 

As indicated in Figure 1, rate most commonly will decrease in re
sponse to cognitive and environmental factors, for example, pressures 
not to smoke, concerns about health effects, and cost. According to Ban
dura (1977), two types of expectations mediate behavior change: (a) the 
probability that a given course of action will lead to a particular outcome 
and (b) one's perception of personal ability to reach that outcome. Thus, 
the degree to which a smoker believes he or she can change habits and 
coping responses necessary to quit smoking can influence whether an 
attempt will be made. 

Although the decision to quit is primarily of psychosocial signifi
cance, success in rate reduction is further affected by the physiological 
and behavioral aspects of nicotine dependence. Physiological with
drawal effects, if present, will be dominant in the early stages of reduc
tion. Withdrawal symptoms appear to reflect an overshoot of 
homeostatic compensatory mechanisms that produce tolerance, as in the 
opponent process model. Since nicotine has both stimulant and depres
sant actions, withdrawal symptoms typically include both types of ef
fects. 

Thus, the process of smoking reduction can be considered initially to 
entail a reduction in rate of smoking and the achievement of reliable 
control. An individual's success will be a function of (a) the magnitude, 
duration, and direction of physiological reinforcement effects and (b) 
availability of alternative behaviors to obtain primary and secondary rein
forcers. Nicotine gum has been used to attenuate physiological with
drawal symptoms; the concurrent use of counterconditioning, and self
management and/or stress management techniques provides behavioral 
alternatives to smoking. Once control is firmly establishd, the focus shifts 
to long-term maintenance of behavioral change wherein the use of learn
ing principles predominates. Existing conditions at any particular point, 
such as psychosocial stress and social pressures, are thought to be impor
tant factors in precipitating relapse. Social support, coping skills, and 
cognitive restructuring may be implemented to enhance maintenance at 
this stage. To the extent that nicotine supplementation was used in the 
initial phase, the need for dealing with physiological withdrawal must 
eventually be faced, usually by "weaning" the ex-smoker from the nico
tine-bearing substitute. 
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In sum, there are three major tasks involved in smoking reduction: 

1. To develop and maintain motivation and incentives for change 
2. To counter or successfully manage withdrawal effects 
3. To extinguish smoking responses and develop or strengthen al

ternative behaviors 

Current Approaches to Smoking Prevention and Reduction 

Our aim in this section is to comment briefly on the literature dealing 
with smoking control from a biobehavioral perspective. Excellent re
views of both smoking prevention and smoking reduction can be found 
elsewhere (Best & Bloch, 1979; Evans et al., 1979; Flay, 1985; Lichtenstein 
& Brown, 1982; Pechacek, 1979; Snow, Gilchrist, & Schenke, 1985; 
Thompson, 1978). In addition, the 1982 Annual Review of Public Health 
provides useful reviews of smoking control from several different per
spectives. 

Smoking Prevention 

Traditional approaches to smoking prevention, emphasizing knowl
edge of the long-term health consequences of smoking, have proved to 
be ineffective (Evans et al., 1979; Thompson, 1978). However, recent work 
focusing on social influences on smoking is very promising (Flay, 1985). 
These programs typically aim (a) to teach youth about social influences 
on smoking, (b) to train skills necessary to resist these influences, (c) to 
correct perceptions of social norms, and (d) to develop public commit
ment to nonsmoking. Experimental results are quite consistent, showing 
that rates of experimentation on a 3-year follow-up are half of those for 
comparison groups. From these studies, several generalizations and sug
gestions for future research can be made: 

1. The use of social learning theory has much to offer. Despite a 
relatively superficial understanding of smoking initiation pro
cesses, the theory has led to the development of efficacious inter
ventions. 

2. Current smoking prevention methods are better suited to prevent 
smoking experimentation rather than the development of regular 
smoking, because they ignore biological factors and learning 
other than social learning. Nevertheless, these programs can lead 
to significant and sustained smoking cessation (Best et ai., 1984; 



84 J. ALLAN BEST et al. 

Flay et al., 1985), presumably because smoking behavior initially 
is largely socially and cognitively controlled. Development of 
complementary cessation strategies for youth is indicated. We 
will require "needs assessment" data to determine the extent and 
manner to which these cessation strategies may need to attend to 
biological, classical conditioning, and associative learning factors. 

3. Consideration of biological factors at the early initiation stage of 
smoking suggests additional issues and strategies. For example, 
the home remedy of having young experimenters smoke an en
tire pack in a short period of time may prove effective in that 
initial trials will result in strong biological punishment rather than 
positive social reinforcement. As another example, the increased 
availability in recent years of low tar and low nicotine cigarettes 
may have reduced the naturally aversive nature of early trials and 
made it easier for youth to experiment. 

4. There is a need for longitudinal data on the natural history of 
smoking. Many studies to date have been cross-sectional in na
ture, and the few that are prospective have generally collected 
little or no process data. Such studies are needed to provide infor
mation about how smoking develops over time in individuals and 
in groups. 

Smoking Reduction 

Early reviews of smoking reduction research suggested very limited 
program effectiveness (d. Bernstein, 1969; Hunt & Bespalec, 1974; Keu
tzer, Lichtenstein & Mees, 1968) but more recent reviews suggest slow 
improvements and grounds for cautious optimism (e.g., Bernstein & 
McAlister, 1976; Lichtenstein & Danaher, 1976; Pechacek, 1979). Nev
ertheless, even the most effective change programs currently achieve no 
greater than 50% long-term cessation rates. 

A variety of techniques have been used to enhance smoking reduc
tion. Although it is not our intention to present a comprehensive review 
of all such strategies, a brief description of common procedures is pro
vided prior to a discussion of their effectiveness in treatment interven
tions. 

Physiological strategies are employed to help an individual cope with 
the pharmacological aspects of nicotine addiction. Nicotine fading (Bea
ver, Brown, & Lichtenstein, 1981; Foxx & Brown, 1979; Prue, Krapfl, & 
Martin, 1981) provides for progressive reductions in nicotine intake and 
associated nicotine dependence, concurrent with behavioral changes. 
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The most promising pharmacological aid to date, nicotine-bearing chew
ing gum, provides partial nicotine replacement. In this manner, users 
can maintain a stable blood nicotine level and thus prevent the onset of 
severe craving and withdrawal symptoms, allowing behavioral aspects 
of change to be addressed separately. Randomized clinical trials report 
promising outcomes for abstinence rates at 6 months (Fagerstom, 1982, 
1984; Schneider, Jarvik, & Forsythe, 1984), though a role for nicotine 
replacement in long-term maintenance has yet to be substantiated. 

Counterconditioning and extinction techniques are designed first to sup
press the smoking response and then to extinguish associations between 
environmental cues and smoking. Aversive strategies using electric 
shock, imaginal stimuli, and cigarette smoke itself have been developed. 
The most common form of the latter-rapid smoking-has proved most 
successful (Lichtenstein & Brown, 1982). Smokers typically are required 
to smoke two or three cigarettes without pause, taking puffs every 6 to 8 
seconds until tolerance is reached, repeating the procedure daily at first 
follOwing cessation and then less frequently. Effective suppression of 
smoking behavior allows extinction to occur as the quitter is exposed to 
smoking cues. 

Alternative responses are of two kinds (Best et al., 1978). Functional 
responses produce the reinforcers conditioned to smoking (e.g., tension 
reduction, stimulation). Self-management behaviors operate to control and 
reduce the probability of smoking behavior. To the extent that smoking is 
an operant behavior, alternative means of producing reinforcement must 
be developed in a nonsmoking life-style. Self-management behaviors are 
similar to counterconditioning techniques in that they suppress smoking 
behavior allowing for extinction and the strengthening of functional al
ternative responses. 

Stress management techniques are designed to avoid or reduce arousal 
during smoking reduction. Withdrawal will produce stress, and a variety 
of techniques may be used to compensate. The use of tranquilizers dur
ing reduction is one example; perhaps more appropriately, environmen
tal changes can be effected so that the prevalence and intensity of other 
stressors are minimized. Stress management techniques, for example the 
development of coping skills, provide functional alternative responses to 
smoking. 

Social support and reinforcement strategies mobilize and organize the 
social environment to facilitate reduction. The strategies cut across those 
mentioned above, serving two functions. Significant others can help re
duce environmental stressors. They can assist in the development and 
use of functional and self-management alternatives, and provide a source 
of social reinforcement for alternative behaviors. 
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There is limited and mixed support for a few single treatment 
methods, including rapid smoking (Danaher, 1977; Lichtenstein, 1982; 
Pechacek, 1979) and nicotine-bearing chewing gum (Fagerstrom, 1982; 
Hughes & Miller, 1984; Raw, Jarvis, Feyerabend, & Russell, 1980; Schnei
der & Jarvik, 1984). There is general consensus that multifaceted inter
vention programs tend to be the most effective, but little consensus on 
what specific techniques to include in a comprehensive program. In this 
respect, the literature has two major limitations. 

First, with a few exceptions (e.g., Fagerstrom, 1982; Killen, Maccoby, 
& Taylor, 1984; Schlegel, Manske, & Shannon, 1983), the programs are 
inadequate from a biobehavioral perspective in that the attention given to 
the diverse determinants of smoking and problems of reduction is not 
balanced. 

Second, research designs often aim to isolate the contribution of 
single components to program efficacy. This reductionist approach pays 
no attention to the fact that component strategies may be designed to 
address very different aspects of the problem. The biobehavioral model 
of smoking suggests that an integrated set of methods of change is most 
likely to be effective, each method logically related to others and perform
ing a specific therapeutic role. This "curriculum" view of multifaceted 
programs suggests that research designs that compare one kind of curric
ulum to another are more useful than dismantling designs. Of course, 
efficiency as well as effectiveness must be considered and evaluated. The 
biobehavioral model also highlights the desirability of tailoring treat
ments to take into account individual differences in smoking determi
nants and change program needs. Again, the literature includes very few 
studies that examine the interaction between subject and treatment 
factors. 

Maintenance of Smoking Reduction 

According to Bandura (1977), factors governing cessation differ from 
those governing maintenance. Indeed, it has been clear to smoking re
searchers for many years that the more difficult task in reduction is main
tenance rather than the initiation of change (d. Bernstein, 1969; Hunt & 
Bespalec, 1974), though there remains a lack of research on the problems 
of maintenance. However, three distinct approaches appear promising. 

The first focuses on the development of alternative functional re
sponses. The aim is to "diagnose" the smoker's diverse reasons for 
smoking and then, for each major smoking situation, to develop a set of 
alternative behaviors. Several programs emphasizing this approach have 
been successful (Best, 1978; Brengelmann & Sedlmayr, 1977; Lando, 1977; 
Pomerleau et aI., 1978) although negative results are reported as well 
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(Danaher, 1977; Glasgow, 1978; Goeckner, 1979). The superiority of these 
programs with respect to maintenance per se (that is, the proportion of 
initially successfully quitters who remain abstinent) is consistent with but 
does not establish the effectiveness of training alternative behaviors 
(Best, 1980). 

The second approach adds cognitive elements to the coping skills 
model. Marlatt and his colleagues (Marlatt, 1978, 1985; Marlatt & Gordon, 
1980) have proposed a model of relapse focusing on the "abstinence 
violation effect" -the quitter's cognitive and emotional reactions to 
smoking incidents. Results for the few treatment studies based on this 
approach have been mixed thus far but are generally encouraging (Lich
tenstein & Brown, 1980). One attractive feature of the model is that it 
could easily be expanded to include physiological sequelae to smoking 
incidents. 

The third approach in fact focuses on physiological sequelae 
(Pomerleau, 1980; Siegel, 1982; Stewart et al., 1984), with classical condi
tioning and the opponent process model as control features. The ap
proach emphasizes the need to extinguish smoking urges by exposing 
the quitter to a previous smoking environment while successfully sup
pressing the behavior. As suggested above, a priming phenomenon 
could elicit increased physiological activity and craving if a smoking inci
dent did occur (Stewart et al., 1984). The model accounts for the common 
observation that smoking urges can occur months or even years after the 
behavior has been eliminated, especially when former smoking situa
tions are reencountered, and that when these urges occur they are expe
rienced as very "physical." 

Implications and Conclusions 

Can a concise biobehavioral view of smoking be stated? Clearly, both 
biological and psychosocial processes are centrally involved in smoking 
behavior, and their influences are both highly complex and variable. 
Furthermore, the relative contributions of biobehavioral factors change 
over the course of initiation, maintenance, and reduction. 

In the simplest analysis, humans can be seen to use smoking and 
nicotine for modulating biological and psychological states in order to 
promote behavioral adaptation and homeostasis. Smoking is thought to 
serve basic functions in the areas of (a) arousal and performance and (b) 
affect and drive. H an individual smokes in some sense to coordinate and 
"optimize" these states, then smoking may serve important and legiti
mate biological and psychological functions. Thus, the obvious question 
is, What can an individual do to replace the functions smoking served? 
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Can these needs be met in other ways such that they do not constitute 
biological barriers to behavior change and smoking control? This really is 
an empirical question, an extremely complex and challenging one for 
which we have almost no data. Nevertheless, from existing data, and the 
models of smoking processes we have proposed thus far, we can 
speculate. 

Arousal and Performance Functions 

The Yerkes-Dodson theory of arousal and performance, combined 
with experimental data reviewed, suggests that people may smoke to 
stimulate themselves when underaroused, and smoke to sedate them
selves when overaroused. What are alternate ways of increasing and 
decreasing arousal? 

Arousal can be decreased in several ways. Various behavioral strate
gies for stress management make sense in this context, and there is a 
growing literature suggesting that exercise training can serve stress man
agement functions (reviewed by Mobily, 1982). Methods of increasing 
cortical and sympathetic arousal are less obvious. Short of the use of 
other stimulants and drug taking (see Istvan & Matarazzo, 1984 for a 
relevant review of caffeine, alcohol, and tobacco use), there may be few 
alternative behaviors that can be performed in former smoking situations 
so that arousal is neatly titrated almost moment to moment, as is the case 
with smoking (Ashton & Stepney, 1982). A possible exception to this may 
be the use of biofeedback to manipulate EEG activity such that it acts as a 
substitute for smoking (Griffith & Crossman, 1983). Though still very 
exploratory at this stage, such a method of increasing arousal may hold 
promise for use in smoking reduction. 

An intriguing notion is the therapeutic use of meditation or exercise 
training programs to manipulate arousal. As already noted, exercise has 
modulatory effects on arousal. However, exercise and meditation can 
serve both to increase and to decrease arousal, suggesting that either may 
provide comprehensive systems for modulating biological state. Few 
trained athletes or regular meditators are smokers, and the research of 
physiological effects of exercise training and meditation suggest effects 
similar to those produced by smoking. Unfortunately, a conclusion that 
meditation or exercise causes smoking reduction is precluded by the fact 
that meditators and athletes are self-selected. Although minimal experi
mental data do exist to substantiate such an argument, it would seem 
reasonable to hypothesize that meditation or exercise training could facil
itate smoking reduction, and possibly prevent smoking initiation, by 
providing alternative arousal-modulating behaviors. 

One aspect of arousal and performance not addressed thus far re
lates to the findings that nicotine may enhance learning and memory 
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through actions on the hippocampal learning and memory centers. A 
critical question is whether smokers have a constitutional or acquired 
deficit in this respect, and in effect need such pharmacological facilitation 
or, alternatively, whether adaptation will occur over time with smoking 
reduction. One troubling possibility is that humans are not biologically 
well-suited to the sustained levels of alertness we find demanded by our 
environments and culture. Alternation of waking and sleeping as seen in 
animals, where high levels of arousal and alertness are reserved for few 
situations such as threat, may be more natural. 

Affect and Drive 

Smoking is associated with both positive and negative affect. Man
agement of negative affect might be achieved with behavioral programs 
for anger (Davidson, 1976; Novaco, 1975), depression (McLean & Haks
tian, 1979; Rehm & Kornblith, 1979), or anxiety and fear (Meichenbaum & 
Cameron, 1983). It is not clear that these programs produce comparable 
biological effects, and an important research question concerns the extent 
to which smoking and these alternative behaviors in fact share common 
pathways. Affect is largely a subjective experience, and quite different 
physiological processes may be labeled similarly, suggesting an illusion 
of potential substitution. Furthermore, comparability of physiological 
effects does not ensure therapeutic effectiveness. 

Specific methods to produce positive affect are not as readily avail
able. Psychotherapeutic change generally increases positive affect (d. 
Prochaska, 1979).Yet, again, there is a growing literature on the utility of 
managing negative and positive affect with exercise (Folkins, 1976) and 
meditation (Bahrke & Morgan, 1977; Schwartz, Davidson, & Goleman, 
1978). 

In the larger context, smoking serves symbolic and cultural functions 
related to affect which vary across and within societies. As the social 
meaning of smoking changes, alternative rituals and symbols can pro
duce comparable affective states. Finally, and frankly speculatively, plea
sure-producing activities such as listening to music might provide 
biobehavioral alternatives to smoking. 

Research Implications 

It is abundantly clear by now that a biobehavioral view of smoking 
demands sophisticated, programmatic, interdisciplinary research. Bio
logical and behavioral work is required, jointly as well as separately, with 
a view of basic and applied objectives and methodologies. There are 
three kinds of research that we feel to be necessary to further our under
standing of smoking and smoking control. 
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First, we must establish more firmly the various functions actually 
served by smoking, day to day, from one person to another. We require 
both basic mechanisms research, with animal and human experiments, 
and observational and field research with smokers at the various stages 
of initiation, maintenance, and reduction. Objective and perceived rea
sons for smoking must be related to one another and to potential inter
vention and strategies for change. 

Second, we must develop models and methods for specifying an 
individual's reasons for smoking. Process research to elucidate smoking 
behavior change is essential. We must understand why an individual 
does (or does not) currently smoke and be able to predict what will 
happen if he or she begins to change. 

In relation to this is the need to consider diverse epistemological 
frameworks. Research and implementation thus far have been limited by 
a failure to integrate biological and behavioral perspectives. In a similar 
way, we may be limited if we are unwilling to look beyond the "cultures 
of science" (d. Elkana, 1981) and the epistemology of biomedicine. An 
epistemology that emerges from personalistic, cultural, and symbolic 
studies may contribute much to our understanding. For example, an 
ethnographic (anthropological) methodology for studying smoking be
havior may develop quite different but complementary understandings 
and intervention strategies, built on the clear reality that smoking is very 
much culturally constituted. 

Third, we need ways of tailoring treatment alternatives to individual 
biobehavioral needs (Best, 1978; Best et al., 1978). Specific therapeutic 
alternatives may have to be developed or refined to address the specific 
biobehavioral functions of smoking. For example, current products for 
nicotine supplementation (nicotine-bearing chewing gum) do not fully 
match the pharmacological effects of smoking, and other products (nico
tine aerosols) might be more effective. As another example, stress man
agement techniques such as relaxation, meditation, or biofeedback might 
be selected and refined to produce biobehavioral effects as much like 
those of smoking as possible. We recommend integrated research pro
grams in which basic and applied research complement, and contribute 
to, each other. 

Despite the need for ongoing research, we believe that there is suffi
cient understanding of smoking behavior at this point to design more 
effective interventions. A combination of self-report and experimental 
challenges could be used to profile individual reasons for smoking. (For 
example, the effects of nicotine deprivation or preloading in varying 
experimental situations may suggest specific functions served by smok
ing). Monitoring alternative behaviors in various naturally occurring 
arousal and affect management situations might be of use to predict 
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change processes. A comprehensive treatment package with provisions 
for selecting components and tailoring them to individual smoking func
tions and change problems could be designed. A multifaceted process 
and outcome evaluation strategy could be developed to provide both 
preliminary indications of treatment efficacy and valuable formative in
formation to guide future basic and applied research and the develop
ment of second-generation, more effective interventions. 

In conclusion, we find that there is a wide-ranging body of bio
behavioral knowledge that can be brought to bear on our understanding 
of smoking behavior and change. Researchers have neglected basic ques
tions of determinants, but an integration of existing knowledge creates 
optimism and excitement about future research and intervention possi
bilities. 
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CHAPTER 5 

Considerations in the 
Treatment of Insomnia 

P. H. Van Oat and T. D. Borkovec 

Insomnia is a condition that affects nearly everyone at some time, but 
about one third of the population suffers from the problem chronically 
(Bixler, Kales, Soldatos, & Healey, 1979; Kales & Kales, 1984). It is the 
most common sleep-related complaint and is associated with a wide 
variety of psychiatric and physical disorders (Bixler et al., 1979; Bixler, 
Kales, & Soldatos, 1979; Kales & Kales, 1984). The alleviation of insomnia 
is a major concern for public health practitioners, but the available treat
ments, as they are usually prescribed and implemented, are unreliable 
and often ineffective. To treat the complaint of insomnia effectively, prac
titioners must be aware of the variety of causes and manifestations of this 
complaint and its psychosocial effects. Too often a unidimensional pre
scriptive approach is taken without adequate consideration of the causes 
or effects of the problem itself. This approach is marginally effective at 
best and can lead to more serious or counterproductive results exacerbat
ing the original problem unnecessarily. 

This chapter focuses on the biological barriers to the behavioral treat
ment of insomnia and places the discussion of these barriers in a more 
general discussion of the problems of conceptualizing and treating in
somnia. The purpose of the chapter is not to show how behavioral thera
pies can be improved per se. That is implicit. The goal, rather, is to show 
how the behavioral therapies can be more effectively integrated into a 
comprehensive, efficacious treatment package. 

P. H. Van Dot and T. D. Borkovec • Department of Psychology, Pennsylvania State Univer
sity, University Park, Pennsylvania 16802. 
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The Complaint of Insomnia 

In order to treat insomnia it is essential to understand that insomnia 
is a symptom of either one or more combination of physiological, psycho
social, and behavioral problems and not a clinical entity unto itself. The 
general category of insomnia includes a heterogeneous group of sleep
disturbed individuals, and progress in obtaining information about this 
group has been a function of the successful specification of the various 
potential causes of the symptomatic inability to obtain adequate sleep. In 
1979, a Diagnostic Classification of Sleep and Arousal Disorders 
(DC SAD) was published in the journal Sleep (Dement & Guilleminault, 
1979). The DCSAD is the first major attempt to distinguish systematically 
among the various manifestations of sleep disorders and offers a detailed 
symptomatology of a variety of sleep-related complaints. 

The DCSAD has established four major categories of sleep distur
bance: "Disorders of Initiating and Maintaining Sleep" (DIMS), "Disor
ders of Excessive Somnolence" (DOES), "Disorders of the Sleep-Wake 
Schedule," and "Dysfunctions Associated with Sleep, Sleep Stages, or 
Partial Arousals." The focus of this chapter is primarily with the DIMS, or 
insomnias, but examples of the other categories that are often confused 
and misdiagnosed as insomnia will be considered as needed. Practi
tioners are strongly urged to familiarize themselves with the DCSAD, 
particularly if sleep complaints comprise a sizable portion of their clien
tele. The major limitation of the DCSAD is that specific discussions of 
etiology of the categories are limited or absent. This may arise from the 
fact that many largely inconsistent theoretical conceptualizations of the 
various sleep disorders presently comprise the insomnia literature. Four 
major problems in conceptualizing and studying insomnia present cur
rent obstacles to a complete understanding of the disorder. 

First, we know very little about the nature and functions of sleep per 
se. Studies disagree about the purpose or function of the various sleep 
stages and states, and selective deprivation of these stages or states has 
not conclusively or reliably demonstrated any enduring detrimental ef
fects. Moreover, the processes that underlie these stages and states of 
sleep, that is, their purpose, have not been conclusively demonstrated. 
Consequently, the exact implications of reduced sleep are difficult to 
specify (Mendelson, 1980). 

Second, individuals vary greatly in the amount of sleep they need to 
feel and function well during the day. Cases of people who average only 
3 to 4 hours of sleep per night without any deleterious medical or psycho
social consequences indicate that some humans may indeed require very 
little sleep (Jones & Oswald, 1968). Thus, as numerous writers have 
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suggested, a definition of insomnia in terms of objectively verified quan
tity of sleep is currently impossible in at least so far as our only empirical 
measure of quantifying sleep, the electroencephalogram (EEG) is con
cerned (d. Kales & Kales, 1984). Insomnia, therefore, remains a subjec
tively determined phenomenon for the most part; the client must 
perceive that he or she is obtaining insufficient sleep that leads to im
paired daytime function (Kales & Kales, 1984; Mendelson, Gillin, & Wy
att, 1977; Williams & Karacan, 1978). 

Third, the existence of numerous causes of symptomatic sleep dis
turbance suggests that many subtypes of the disorder exist. Some sub
types of etiological significance have been identified, whereas others 
have merely been hypothesized. Such heterogeneity has clear implica
tions for interpreting past and designing future research as this research 
relates to clinical application and treatment development. Equivocal re
sults in comparisons of good and poor sleepers, for example, may indi
cate either that the groups do not differ on the selected measures or that 
some subtypes of insomniacs do differ from the controls on those mea
sures, whereas others do not. As specific causes have been identified, 
researchers and clinicians alike have been increasingly careful to study or 
treat only that subtype. Until all the etiologies have been identified, if 
that goal is even possible, a large residual group of insomniacs will re
main heterogeneous, and a unitary conceptualization based on existing 
diagnostic measures (e.g., polysomnographic, psychological, or physi
ological) will be difficult. 

Fourth, a significant theoretical issue that has enormous implica
tions for the entire conceptualization of insomnia lies in a methodological 
issue. Most of the research, and subsequent clinical application of the 
obtained information, has been conducted from a dualist and reduction
ist framework. This perspective focuses on a mind-body interaction by 
breaking the larger question of insomnia into a variety of measurable 
components. A problem arises when molecular data obtained in highly 
specific, and therefore somewhat artificial, settings and from highly cir
cumscribed, and therefore nonrepresentative populations, is applied in
discriminately to the general population of clinical insomniacs or is 
considered to be a panacea for the problem of all insomniacs. Clinical 
insomnia reflects a complex interaction of biological, psychological, and 
sociological factors that simply do not lend themselves well to the reduc
tionist-dualist perspective that has characterized insomnia research for 
the past few decades. This is not to say that basic, empirical research is 
not useful in our understanding of the problems of insomnia; such infor
mation has contributed substantially to our understanding of some pro
cesses and many of the different forms of insomnia. Rather, the 
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application of information so obtained should be more carefully consid
ered. What is needed in both clinical practice and research is a reconcep
tualization of the entire issue more along the lines of the biopsychosocial 
model. This model assumes that in order adequately to conceptualize 
and deal with an individual's problems one must understand that people 
are biological organisms who think and feel in a social context (Kales, 
Bixler, Soldatos, Vela-Bueno, Caldwell, & Cadieux, 1982; Kales, Cald
well, Soldatos, Buxler, & Kales, 1983; Tan, Kales, Kales, Soldatos, & 
Boxler, in press). To place anyone of these factors above the others or to 
fail to consider anyone of them in designing and implementing treat
ment dooms that treatment to limited success. Moreover, as well as a 
concern for extraindividual variables (family, job, social environment, 
etc.), implied in this model is a sort of mind-body fusion, not interaction, 
that maintains the two are functionally inseparable. 

This perspective will become clearer in the following discussion. 

Traditional Treatments for Insomnia 

Although insomnia is often a manifestation or symptom of some 
more primary disorder, it is typically perceived and treated as the pri
mary problem because of its immediately disruptive and extremely un
pleasant effects. As a result, clients tend to overlook other potentially 
more disruptive but less immediately obvious problems, and physicians 
direct their treatment at symptomatic relief of sleeplessness. This percep
tual set and treatment orientation is not only faulty but potentially dan
gerous in certain cases. 

Most individuals believe that a good night's sleep is 8 hours long and 
that more or less than that is unhealthy and a reason to seek treatment. 
Many factors affect the actual amount of sleep needed, however, includ
ing age, sex, general health, socioeconomic level, and, to some extent, 
geographic location. Often, however, these factors are not known or are 
misunderstood, and clients come to feel that their statistically normal 
sleep is disturbed. Because insomnia is basically a perception of inade
quate sleep, this faulty or uninformed belief about "normal" sleep can be 
the start of a real sleeping problem based on anxiety about inadequate 
sleep or launching a cycle of self-medication and drug-induced insomnia. 
Both of these outcomes will be discussed shortly. 

Chronic insomniacs tend to be individuals who are highly invested 
in and preoccupied by their somatic complaints. Unintentionally they 
create a sort of self-perpetuating situation in which their insomnia is 
actually encouraged and attempts to reduce the complaint are resisted. 
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First, chronic insomniacs tend to have a personality style characterized 
by an internalizing and somaticizing emotional distress. These individ
uals, as a group, tend to feel more depressd, inferior, and dependent 
than noninsomniacs do. As a result, chronic, internalized emotional 
arousal can produce chronic physical arousal that could interfere with 
sleep. Numerous studies since Monroe (Monroe, 1967) imply that some 
chronic insomniacs may have substantially higher levels of autonomic 
arousal before and during sleep than noninsomniacs. Secondly, the "sick 
role" that many chronic insomniacs assume serves to relieve insomniacs 
of considerable responsibility for themselves and places them in a posi
tion of great attention and power in family and social settings (Mechanic 
& Volkart, 1961; Parsons, 1951). 

The families of insomniacs tend to revolve around the problems of 
the insomniac. Expectations for the insomniac's involvement and re
sponsibilities in the family's problems and activities are lower than for 
other family members, and the complaints and problems of the insom
niac can become the focus of family discussions. The entire activity pat
tern of the family essentially revolves around the needs and wants of the 
"impaired" member. This provides the insomniac with considerable sec
ondary gain that reduces the motivation to "get well." Moreover, the 
family's identity is one that relies on the insomniac's complaints for its 
stability, and any signs of improvement may represent signs of instability 
and be resisted by the entire family. Thus, there is both reinforcement for 
maintaining the problem and covert resistance to change (Kales & Kales, 
1984). 

Social systems become equally involved in the maintenance of an 
insomniac condition. The same reduced expectations that are found in 
the family situation may carry over to the job and social settings. Late
ness, reduced productivity, and lowered responsibility are all more 
readily tolerated in an "iH" person than in a healthy one. Moreover, the 
social services, especially welfare and disability compensations, inadver
tently reinforce a "sick" role by directly paying for time lost through 
illness (Better, Fine, Simison, Doss, Wells, & McLaughlin, 1979). Unfor
tunately, the networks that pay for disability provide unequal funding 
and often inadequate funding, for rehabilitation or psychological coun
seling (Cluff, 1981). Thus, there is very little external motivation for a 
chronic insomniac to change, but substantial motivation for maintaining 
the problem. 

Finally, most physicians know very little about sleep disturbances in 
general, many sharing the same misconceptions about insomnia as the 
public. Most of what they do know comes from pamphlets distributed by 
pharmaceutical companies to accompany information on new sedative-
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hypnotics or tranquilizers (Mendelson, 1980). The problems with phar
macotherapy of insomnia is discussed shortly, and these can be major. 
What is important to consider here is the age-old commonsense prescrip
tion for someone who has trouble sleeping: go to bed earlier, try to relax 
more during the day, and take something to hasten sleep. This indeed is 
the most common prescription from the medical model and is the tradi
tional forms of therapy for insomnia. Numerous studies have docu
mented, however, that the life-style of the insomniac is characterized by 
hypoactivity, boredom, and dependency (d. de la Pena. 1979). Prescrip
tions of more rest and relaxation, therefore, merely serve to aggravate the 
existing problems. Additionally, the public is constantly bombarded by 
advertisements for new and improved sleeping aids, for alcohol, and for 
services in all forms to take care of what ails them. This combination of 
underinformed physicians and overstimulating media reinforces the pat
terns of passive dependency already plaguing insomniacs and further 
reduces the possibility of effective, enduring amelioration of the problem 
by other means. 

What is needed to alleviate this self-reinforcing system is substan
tially more public and physician education about the nature and causes of 
insomnia. Importantly, this education should take a holistic view of the 
problem and consider not only the biological phenomena but also the 
psychological and sociological factors in insomnia. It is apparent that a 
simple medical model expianation of insomnia is not adequate to develop 
a practical treatment of insomnia in general. The development of the 
behavioral treatments for insomnia and several psychological treatments 
for the problems were developed largely as a result of the poor success of 
strictly medical interventions. Unfortunately, the same problem that 
arises in the traditional treatments for insomnia seems to have occurred 
in the clinical applications of the behavioral treatments for this disorder: 
insufficient attention to the whole problem of the client. The remainder 
of this chapter first describes the behavioral treatments of insomnia, 
touching on their rationale and discussing the methodology and research 
support for the most widely used forms. It will then continue with a 
description of the most commonly encountered biological complications 
that reduce the efficacy of behavioral interventions in insomnia. 

Behavioral Treatments 

Although drug interventions and verbal psychotherapy have been 
applied to the treatment of insomnia for some time, research during the 
past 15 years has resulted in two significant developments. First, our 
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increased knowledge of subtypes of insomnia has led to improved clini
cal decisions about those clients who are likely to benefit from such 
interventions and those who are not. For example, psychotherapy is 
inappropriate for those subtypes with a likely biological basis. Moreover, 
the customary usefulness of brief trials of benzodiazepines or narcotics is 
irrelevant to some of those biologically based insomnias and in fact may 
have detrimental or even life-threatening consequences (e.g., in the case 
of sleep apneas or for women who are pregnant). 

The second major development has been the successful application 
of several behavior therapy and related techniques. Again, such success 
has been limited to cases of nonbiological origin (e.g., psychophysiologi
cal and subjective insomnias, and insomnia due to learning or psychiatric 
disorders). Although the history of controlled treatment research in this 
area is relatively brief, the results are rather compelling in documenting 
the efficacy of these treatments when they are properly carried out. On 
the other hand, these positive outcomes have certain limitations. The 
vast majority of therapy outcome studies have depended solely upon 
self-report measures of sleep complaints with no attempt to demonstrate 
physiological change. Expectations and covert demand in these studies 
can produce an "improvement" in the short run but do not produce long
term change. Although some electroencephalographic evaluations have 
been conducted and their results are in accord with the subjective out
comes, those trials remain few in number and involve only two of the 
four treatment techniques to be described: biofeedback and relaxation 
training. Moreover, the majority of outcome research with insomnia has 
been applied to its most common form, sleep-onset insomnia, whereas 
very little work has been conducted on the problem of frequent nocturnal 
arousals or early morning waking. Finally, the experimental evaluations 
of behavioral techniques began in the early 1970s and thus were coinci
dent with the development and dissemination of information by various 
sleep researchers and clinics about the different subtypes of insomnia. 
Consequently, many of the earlier studies failed to provide sufficient 
information or assessment to allow differential diagnosis of the subjects 
used. Although it was rare for even the earliest studies not to rule out the 
presence of drugs or severe biological or psychiatric problems, and al
though several of the subtypes of insomnia are relatively uncommon in 
frequency, the groups of insomniacs participating in any of these studies 
were quite probably rather heterogeneous. For example, only a handful 
of studies have specifically identified psychophysiological and subjective 
insomniacs and have evaluated the effects of treatment on these distinct 
groups. In all remaining studies we have no idea about the percentage of 
clients representing these two major subtypes, let alone the remainder of 
conditions. 
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Keeping these criticisms in mind, we turn to a description of these 
behavioral interventions and review evidence for their efficacy. The larg
est class of techniques thus far evaluated has involved relaxation training 
of some kind. Several strategies have been employed, four of which are 
the most common. Abbreviated progressive muscular relaxation training 
(Bernstein & Berkovec, 1973) is the most common and involves (a) sys
tematic and sequential tensing and releasing of various gross muscle 
groups throughout the body in order to produce reductions in skeletal 
muscle tension, and (b) learning to attend to and identify increasingly 
mild forms of tension as a cue for initiating a relaxation response. Auto
genic training (Schultz & Luthe, 1959) involves the repetition of a series of 
self-suggestions (e.g., "my arms are becoming heavy ... my legs are be
coming warm") designd to elicit relaxation from the body. Meditational 
techniques depend upon focused attention, usually to one's breathing or 
to a repeated word, or "mantra," as in Benson's (Benson & Hahn, 1963) 
technique of relaxation response. Finally, biofeedback, principally of 
frontalis electromyography (EMG) in the context of improving the relax
ation response, has been employed as a method of teaching a general 
relaxation skill (d. Hauri, 1979). 

The original theoretical rationale for the application of such inter
ventions rested upon Monroe's (1967) demonstration of greater physi
ological (specifically autonomic) activity among poor, as compared to 
good, sleepers both prior to and during sleep. Although this finding has 
been disputed by subsequent research (d. Berkovec, 1982), Monroe's 
early data quite naturally led to the conclusion that brief relaxation strate
gies should be an effective form of intervention. Indeed, the subsequent 
controlled-outcome studies unequivocally supported their efficacy, if not 
the theorizing upon which their application was based. Among close to a 
score of controlled trials (d. Van Oot, Lane, & Berkovec, 1984), routinely 
positive outcomes on subjective indices of sleep complaint have been 
reported. Relaxation, in the majority of studies, has been shown to be 
superior to no treatment and to a variety of placebo conditions, and long
term follow-up reports have revealed maintained or further improve
ment. Average reduction in reported latency to sleep onset from before to 
after treatment has been 45% over all these investigations. Moreover, 
EEG evaluation has been included in six of these studies, and their results 
objectively support the therapeutic impact of relaxation and EMG bio
feedback. 

Because physiological hyperactivity among insomniacs has not been 
consistently found and because reductions in physiological activity have 
not been significantly correlated with either objective or subjective im
provement in the therapy outcome studies, the search for the mecha-
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nisms mediating relaxation's efficacy continues. Cognitive hyperactivity 
has been described as an alternative mediating characteristic of insomnia, 
and empirical findings seem to be more in accord with this hypothesis. 
Insomniacs do report a greater frequency of cognitive intrusions in the 
presleep period, and reductions in those reports parallel improved sleep 
latency upon successful treatment (e.g., Berkovec, Grayson, O'Brien, & 
Weerts, 1979). It may be, therefore, that relaxation procedures provide a 
sufficiently pleasant, monotonous condition for directed attention such 
that the occurrence of arousing cognitions is prevented and sleep can 
more easily occur. 

The physiological and cognitive hyperactivity hypotheses remain 
strong contenders, and in the final analysis it is probably the case that 
each may playa role, to a greater or lesser extent in an individual case. 
Apparently, however, the relaxation techniques are useful for reducing 
both physiological activity and sleep-incompatible cognitions. Future re
search may succeed in developing better methods of assessing these 
individual differences and in allowing an ideal match between the type of 
mediating activity and type of relaxation strategy. For example, progres
sive muscular relaxation, as a somatic relaxation technique, may be best 
suited for lowering physiological hyperactivity, whereas meditational 
strategies may be particularly useful for controlling intrusive cognitive 
activity (Davidson & Schwartz, 1976). 

Another form of biofeedback training has as its goal not the elicita
tion of a relaxation response, but the more direct strengthening of a phys
iological system involved in sleep production. The sensory-motor 
rhythm (SMR) has been operantly reinforced successfully in awake cats 
and has resulted in greater sleep duration (Sterman, Howe, & Mac
Donald, 1970). Moreover, evidence exists to suggest that the SMR is weak 
in some insomniacs (Jordan, Hauri, & Phelps, 1976). Indeed, those with 
weak SMR displayed objectively defined insomnia in the laboratory, 
whereas insomniacs with normal SMR rates showed undisturbed EEG
defined sleep, a criterion for subjective insomnia. Strength of SMR may 
thus relate to the differential etiology of the psychophysiological and 
subjective insomnias. Finally, in this latter pilot study and in a subse
quent outcome investigation (Hauri, 1981), rate of learning during SMR 
biofeedback training was positively correlated with improvment in laten
cy to sleep onset. In the Hauri (1981) study, subjects low in anxiety (and 
by implication weak in SMR) benefited from SMR training but not from 
EMG biofeedback, whereas the opposite was true for insomniacs high in 
anxiety. This emphasizes the importance of understanding the etiology 
of the insomnia under treatment and further exemplifies a difference in 
the response of different subtypes of insomnia to a given treatment. 
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Stimulus-control therapy (Bootzin, 1972; Bootzin & Nicassio, 1978) is 
based on a straightforward conditioning account of insomnia. Presum
ably, bed-related stimuli have been repeatedly associated with sleep
incompatible behaviors (tossing and turning, worry about falling asleep, 
reading, and so on). Consequently, bedtime, the bed, and the bedroom 
become cues for nonsleep. To create a new history of association, stim
ulus-control treatment attempts to pair bed-related stimuli only with 
rapid sleep onset. The following instructions are usually given to the 
insomniac to produce that new history: 

1. Go to bed only when you feel sleepy and intend to fall asleep (to 
associate sleep behaviors only with appropriate internal ones). 

2. Do not take naps (to prevent a lowering of sleep requirement 
during the day and to preclude the pairing of sleep with inap
propriate temporal cues). 

3. Arise at the same time each morning (to provide a consistent 
sleep parameter that will facilitate entrainment of the circadian 
rhythm). 

4. Do not engage in any behavior in bed or in the bedroom other 
than sleep-related behaviors (to insure that sleep-incompatible 
behaviors are no longer associated with bed-related stimuli). 

5. After you go to bed, if you have not fallen asleep in about 10 
minutes, leave the bedroom and do something else. Once you 
feel sleepy again, return to bed and repeat this procedure as often 
as necessary until you fall asleep rapidly. This instruction is de
signed to insure that only rapid sleep onset is paired with bed
related stimuli and that sleep-incompatible behaviors are not al
lowed to continue for lengthy periods of association with those 
stimuli. 

The several controlled evaluations of stimulus control have resulted 
in the largest reductions in reported latency to sleep onset (70% from 
before to after therapy) in the behavior-therapy literature. Direct compar
isons to relaxation techniques as well as placebo conditions have favored 
the superiority of stimulus control, and long-term follow-up data indicate 
maintained improvement. Moreover, effectiveness has been demon
strated across a wide range of age, chronicity, and severity characteris
tics. Missing from these trials, however, are any EEG evaluations. 
Therefore, although we can be confident that active ingredients exist in 
the technique for the subjective parameters of insomnia, its degree of 
impact on objectively defined sleep remains unknown. 

In accordance with the conditioning notion of insomnia upon which 
the stimulus-control strategy is based, more frequent sleep-incompatible 
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activities in the bedroom (e.g., eating, reading, watching television) have 
been found among untreated insomniacs' daily monitoring reports than 
among those of good sleepers in only one study (Kazarian, Howe, & 
Csapo, 1979). However, this result has not been replicated in two other 
attempts (Arand, Kramer, Czaza, & Roth, 1972; Haynes, Follingstad, & 
McGowan, 1974). Moreover, Zwart and Lisman (1979) found that instruc
tions simply to sit up in bed and do something other than attempting to 
fall alseep were just as therapeutic as the usual stimulus control package. 
It appears that one major measure of the technique's efficacy is a reduc
tion in effortful attempts to fall asleep, that is, a decline in performance 
anxiety over trying to sleep. Effort is incompatible with sleep, and its 
elimination by instructions that suggest that the client not try so hard to 
fall asleep may produce the desired therapeutic effects. 

Paradoxical intention is the last strategy for which some controlled 
studies exist. The client is instructed to try to stay awake for as long as 
possible. The rationale underlying the procedure is that remaining awake 
builds up sleep requirement, reduces performance anxiety, and insures 
rapid sleep onset once the individual does go to sleep (Frankl, 1960). Four 
controlled trials (two-group placebo designs and two small-sample de
signs) have documented the technique's efficacy and together indicate a 
58% reduction in latency to subjective sleep onset (Ascher & Efran, 1978; 
Ascher & Turner, 1979; Ascher & Turner, 1980; Relinger & Bornstein, 
1979). Again, no objective measures have as yet been obtained, follow-up 
information exists only for the small-sample studies, and no research has 
been conducted to attempt to identify the mechanism accounting for its 
effectiveness. 

Biological Considerations 

Although there are many people who suffer from psychophysiologi
cal insomnia, subjective insomnia, and the like who are appropriate can
didates for the behavioral treatments mentioned, there are a substantial 
numer of insomniacs whose sleeping difficulties are secondary to some 
psychiatric or physiological disturbance. For these individuals, treatment 
is correctly and necessarily directed at the physical or psychiatric distur
bance. Incorrect diagnosis and treatment of some of these secondary 
insomnias not only often results in unreliable or marginal relief of the 
symptoms but also can lead to serious complications if the underlying 
pathology or disturbance is not appropriately treated. 

A discussion of every form of secondary insomnia is completely 
impossible in a single chapter. For discussions of insomnias secondary to 
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the various psychiatric disturbances, therefore, the reader is referred to 
other sources (Kales & Kales, 1984; Mendelson et al., 1977; Williams & 
Karacan, 1978). Many of the remaining insomnias secondary to biological 
pathologies or dysfunctions are rare or result from such obvious biolog
ical problems that they will be only briefly mentioned here. There are a 
small group of biologically based insomnias, however, that are encoun
tered frequently enough in a clinical practice to warrant detailed consid
eration. 

It is relatively safe to say that sleep can be disrupted by just about any 
noticeable change in body status. Again, the degree of the sleep disrup
tion depends on the individual; no laws govern an individual's reaction 
to physical injury or dysfunction. Thus, major changes in living situa
tion, hospitalization, significant stress of literally any kind, excessive 
environmental conditions (heat, cold, noise, pollution), jet lag or shift 
work, and an enormous host of medical conditions associated with dis
ease, trauma, or aging all produce various degrees and kinds of insom
nia. The most commonly encountered of these insomnias, however, 
occur as a result of drug use, respiratory and cardiovascular impair
ments, muscle disorders, circadian rhythm disruption, and aging. It 
should be remembered, however, that practically any medical problem 
can produce sleep impairment; gastrointestinal disorders (Armstron, 
Burnap, Jacobson, Kales, Ward, & Golden, 1965; Orr, Hall, Stahl, Du
rkin, & Whitsett, 1976), chronic kidney disorders (Daly & Hasall, 1970; 
Karacan, Williams, Bose, Hursch, & Warson, 1972), a variety of eating 
disorders and obesity (Crisp, 1980; Crisp & Stonehill, 1970; Crisp, Stone
hill, & Fenton, 1971; Lacy, Crisp, Kalucy, Hartmann, & Chen, 1975; Niel, 
Merikangas, Foster, Merikangas, Spiker, & Kupfer, 1980), endocrine dis
orders (Dunleavy, Oswald, Brown, & Strong, 1974; Kales, Heuser, Jacob
son, Kales, Hanley, Zweizig, & Paulson, 1967; Ross, Agnew, Williams, & 
Webb, 1968; Schultz, Schulte, Akiyama, & Parmelee, 1968), pregnancy 
(Karacan & Williams, 1970; Schweiger, 1972), and a host of neurological 
conditions (Broughton, 1971; Dexter & Weitzman, 1970; Freemon, 1978; 
Markland & Dyken, 1976) can all produce insomnia or severely disrupted 
sleep. The diagnosis of some of these disorders is obvious (pregnancy or 
obesity, for example), but often the endocrine, gastrointestinal, kidney, 
or neurological conditions escape detection when the primary presenting 
complaint is poor sleep. 

Medications 

Significantly contributing to the occurrences of insomnia is the wide
spread use of various pharmaceutical products (drugs). There is little 
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doubt that ours is a drug-oriented society. Powerful and sometimes dan
gerous drugs are socially acceptable (if not desirable), readily available, 
and often too casually used. It is not surprising, therefore, to find a 
considerable number of sleep disorders that can be directly traced to drug 
use or abuse. Moreover, many sleeping disturbances result not from 
drug use per se but from drug interactions or withdrawal. Unfortunately, 
the problem of drug-related sleep disturbances is not a simple one to 
diagnose or treat. 

Derivatives of the oxybarbiturates, the nonbarbiturate sedative hyp
notics (alcohol included), and the benzodiazepine tranquilizers are the 
most commonly used sleeping aids. Paradoxically, these agents, our 
main line of defense against insomnia, account for a vast number of drug
related sleep disturbances. 

Dement (1972) reported that as many as 50% of all insomniacs have 
had recent experience with some form of hypnotic and should be treated 
like other people with drug problems. These drug-related problems be
gin when a person begins taking sleep-inducing agents for periodic, mild 
insomnia. Usually the first few administrations of some form of over-the
counter medication or large doses of alcohol afford some relief. Gradu
ally, however, this relief fades with the development of tolerance, and 
the initial dose is increased. Again relief is obtained, but only temporarily 
and as the original sleeping problem returns despite continued self-medi
cation, the insomniac usually contacts a physician for more powrful hyp
notics. The story with these is no different, however; sleep eventually 
becomes disrupted in spite of continued drug use. The time course for 
this progression of medication can be as short as a few weeks, suggesting 
the speed with which a drug-related problem can develop. 

A few people become discouraged at this point, abandon drugs, and 
seek some alternative treatment. They find out very quickly, however, 
that upon withdrawal of the drug they experience almost total insomnia, 
or sleep that is very badly fragmented and marked with frequent, vivid 
dreams and nightmares. Returning to the drug, they find only the com
fort of their original problem; only now they require drugs to maintain it. 
It is not uncommon, for example, to find people who have been on such 
medications for many months, or even years, and who derive little bene
fit from the drugs other than the postponement of withdrawal symptoms 
(d. Mendelson, 1980). 

Discussions of drug effects have, until recently, focussed either on 
the neurochemical or pharmacological properties of these drugs or on 
single-dose, one-night clinical assessments of individual drugs or multi
drug comparisons. Attention has now turned to what drugs do to the 
sleep they induce. Moreover, serious and far-reaching questions have 
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been raised regarding the role of tolerance, dependence, and withdrawal 
on the drug's overall effectiveness. 

Unfortunately, an uncomplicated discussion of the effects of the 
various drugs on sleep is nearly impossible for several reasons. First, the 
methodological strategies and goals vary greatly from lab to lab, and 
subtle differences in such strategies can produce marked differences in 
outcome. Second, the between-subject and within-subject variability in 
sleep patterns from night to night is enormous. Even severe insomniacs, 
for example, have a few very good nights, especially in the lab (Kales, 
Kales, Bixler, & Soldatos, 1980). Third, the between- and within-subject 
response to the various drugs is also highly individual and can be influ
enced by a host of internal and external factors. Finally, the various 
interactions among the above-mentioned factors contribute significantly 
to the overall variance inherent in the drug-sleep literature. 

Regardless of these problems, information on specific agents and 
certain general drug-related processes that directly affect sleep have been 
well documented. These involve the drug's effects on the architecture of 
the sleep they induce and the problems of tolerance, dependence, and 
especially withdrawal on the individual's sleep. 

Sedative-Hypnotics 

The hypnotic actions of alcohol and the barbiturates, based on their 
CNS depressant actions, as well as the tranquilizing effects of the ben
zodiazepine compounds have been well documented and need little 
elaboration here (Goodman & Gilman, 1969; Mendelson, 1980). In most 
people, therapeutic doses of these drugs produce light sleep, reduce 
sleep onset latency and the number of nocturnal awakenings, and pro
long sleep duration. Each agent produces slightly different effects, but no 
known sedative-hypnotic produces natural sleep-and the differences 
between natural and drug-induced sleep can be important. 

Comon to most of the CNS depressants (alcohol, the oxybarbitu
rates, and the nonbarbiturate sedative-hypnotics) is a marked suppres
sion of rapid eye movement (REM) sleep. In 1968, for example, Knowles, 
Laverty, and Kuecher (1968) demonstrated a dose-related reduction in 
the amount of REM when alcohol is used. Lower doses (those not pro
ducing intoxication) suppressed REM for only the first third of the night 
whereas progressively higher doses initially suppressed REM for longer 
intervals and eventually the entire night. Williams and Salamy (1972) 
thoroughly reviewed the effects of acute alcohol administration on sleep, 
and their discussion of the effects of alcohol can be applied to the other 
sedative-hypnotics as well. Interestingly, although at lower doses REM 
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was suppressed for the first third of a night, the total amount of REM for 
the night was not changed. The reason for this is the mini-withdrawal 
described by Mendelson et al. (1977). As alcohol or the other eNS depres
sants are metabolized from the body, their REM-suppressing effects 
wane. When blood levels of the agents drop below a certain level, REM 
rebound occurs, and later portions of the night are characterized by 
greater than normal amounts of REM. Apparently the cyclicity of REM is 
not affected, only the duration of the earlier episodes. Thus, low doses of 
the depressants do not produce changes in overall REM time during 
sleep but may markedly affect its distribution. At least three agents do 
not produce marked REM suppression: benzodiazepine, chloral hydrate, 
and methaqualone. All the others produce this effect to some degree. 

Reductions in Stage 4 sleep are also produced by several agents: 
flurazepam, glutethimide, chlordiazepoxide, and pentobarbital, for ex
ample (Kales & Kales, 1972; Kales, Bixler, & Kales, 1977). Reductions in 
Stage 4 sleep, however, produce no known or long-lasting deleterious 
effects. Massive REM rebound, however, like that found in drug with
drawal (see below), or the milder rebound as that with a miniwithdrawal, 
can produce disrupted sleep. 

The benzodiazepine tranquilizers do not appear to produce REM 
suppression at clinical doses. These agents are not usually prescribed for 
inducing sleep, however, so unqualified comparisons with the depres
sants are not entirely appropriate. 

When the sedative-hypnotics are used. for prolonged periods, a 
marked reduction in their effectiveness is noted and is attributable to the 
development of tolerance. Behaviorally defined, tolerance is the gradual 
reduction of the behavioral or subjective response to constant doses of 
the same agent administered on a regular schedule. Cross-tolerance 
should also be discussed in this context. This occurs when tolerance to 
one drug develops and is expressed in reduced response to a different 
but pharmacologically related agent. Tolerance to most of the depres
sants develops within a few days to a week of consecutive administration 
(Kales & Kales, 1972; Kales, Bixler, & Kales, 1977). Flurazepam and triaz
olam, both benzodiazepine derivatives also somewhat effective as sleep 
inducers, can be effective for up to 2 weeks of continuous use, but this is 
the upper limit of effectiveness for any of the hypnotics (Kales, & Kales, 
1972; Kales, Bixler, & Kales, 1977). As tranquilizers, the benzodiazepines 
develop tolerance very slowly; some are effective for up to 4 months of 
continuous use (Goodman & Gilman, 1969). Again, this is concerned 
with tranquilization, not sleep induction. 

With chronic use, individuals often become dependent upon the 
depressants. Dependence accounts for the majority of drug-related sleep 
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complaints and presents the greatest potential danger of chronic drug use. 
Dependence is usually defined post hoc as the appearance of a withdrawal 
syndrome with the cessation of drug use. Both psychological and physi
cal dependence should be considered at this point for the insomnia asso
ciated with withdrawal could be a function of either form of dependence 
or both. The physical aspects contributing to insomnia are discussed 
shortly, but the psychological effects can be just as potent sleep disrup
ters resulting from the apprehension and anxiety of being without the 
familiar agent. Moreover, if the agent has been even partially successful 
in inducing sleep, the stimulus cues of sedation associated with sleep are 
absent, making the sleeping situation less pleasant. 

All commercial sedative-hypnotics, including alcohol, are basically 
CNS depressants. They are all, therefore, capable of producing depen
dence and a withdrawal syndrome. The classic depressant-withdrawal 
syndrome is defined by the withdrawal symptoms of the barbiturates or 
alcohol. This withdrawal is characterized by nausea, agitation, tremors, 
insomnia, and nightmares. More severe withdrawal can include the de
velopment of hallucinations, delerium tremens, convulsions, and, with
out proper management, sometimes death. 

Except for flurazepam (a benzodiazepine), methyprylon, hom
atropine methylbromide, and ethinamate, all the sedative-hypnotics pro
duce similar manifestations upon withdrawal, but to a lesser extent. 
Moreover, the more severe forms of withdrawal, those including hallu
cinations and convulsions, are rare with the nonbarbiturate sedatives. 
The unsettling fact about the development of dependence-withdrawal, 
however, is that signs of it can be seen after only one exposure to many of 
these agents (Goodman & Gilman, 1969; Mendelson, 1980). Most of the 
benzodiazepine tranquilizers do not produce a marked withdrawal syn
drome though some of the shorter acting agents (flurnitrazepam, nitra
zepam, and triazolam, for example) produce REM rebound (Kales et al., 
1977). The longer acting agents (diazepam and flurazepam, for example) 
do not produce a rebound effect, probably because they are metabolized 
from the body very slowly and the body has time to adjust to their 
absence (Kales et al., 1977). 

The whole concern with the increased REM association with re
bound phenomena is that increased REM is associated with numerous 
other sleep disturbances. Coincident with the REM increases are fre
quent, vivid, or intense dreams and nightmares, frequent nocturnal 
arousals, and early morning waking. In more severe cases, daytime hal
lucinations and other REM-related phenomena may appear (d. Men
delson, 1980). The suppression of the other stages of sleep is not 
accompanied by phenomena similar to REM rebound. Thus, unlike the 
deprivation of other stages of sleep, suppression of REM can lead to 
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marked disturbances in subsequent sleep, particularly during with
drawal from the suppressing drug. 

Stimulants, Antidepressants, and Others 

The antidepressants and stimulants figure prominantly in most dis
cussions of sleep, but there are numerous other drugs that directly or 
indirectly affect the quality of sleep that are beyond the scope of this 
chapter. The reader is referred to Goodman and Gilman (1969) or the 
current edition of the Physician's Desk Reference (PDR) (Baker, 1983) for 
relevant information on any drug in question. 

Antidepressants can be used to alleviate insomnia secondary to de
pression. Both the monoamine oxidase inhibitors (MAOIs) and the tri
cyclic antidepressants reduce sleep onset latency, reduce the number of 
nocturnal arousals, and delay early morning waking-the major sleep
related symptom of depression (Hartmann, 1968a; Mendels & Hawkins, 
1967; Zung, Wilson, & Dodson, 1964). In nondepressed individuals, 
these agents can moderately reduce the need for sleep, a form of stimula
tion (Hartmann, 1968). 

Most antidepressants block or suppress REM to some extent (Wyatt, 
Chase, Scott, Snyder, & Engleman, 1970; Wyatt, Fram, Buchbinder, & 
Snyder, 1971). Some also increase sleep duration (Cramer & Kuhlo, 1967; 
Neff & Yang, 1974), but these effects have not been reliably demon
strated, and considerable controversy over the effects of the antidepres
sants still exists (Mendelson, 1980; Mendelson et al., 1977; Neff & Yang, 
1974). The tricyclics, however, and cocaine have similar effects in that 
they both block the reuptake of norepinephrine (NEPI) at the synapse, 
producing a form of stimulation. Moreover, they both block REM and 
reduce total sleep time (Goodman & Gilman, 1979; Post, Gillan, Good
win, Wyatt, & Snyder, 1972). Stage 2 increases to compensate for the 
reduced REM time and tolerance to both agents develop over the course 
of several months (Hartman, 1969). Withdrawal from either agent, how
ever, can produce a form of withdrawal syndrome that lasts up to a 
month (Dunleavy, Brezinova, Oswald, McLean, & Tinker, 1972). The 
actual effects of the antidepressants is unclear at present, and individual 
assessment of the effects of these agents on sleep is necessary. 

The amphetamines and caffeine are the two most popular stimulants 
available. Both promote vigilance and alertness while postponing or 
markedly reducing the subjective need for sleep. Both probably operate 
by increasing the availability of NEPI, but the actual mechanisms of 
caffeine's actions are not clearly understood. (Goodman & Gilman, 1969; 
Mendelson, 1980). 
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The amphetamines are the most powerful prescription stimulants. 
They act to increase alertness, enhance physical performance, and post
pone sleep onset. They also act to suppress REM. Tolerance to the contin
ued use of these agents eventually develops, however, and both the arousal 
and REM-suppressing effects of the drugs diminish with time (Oswald, 
1974). Oddly, however, in some cases a form of reverse tolerance can 
develop. The well-known amphetamine psychosis sometimes accom
panies prolonged use or unusually large doses for a shorter period (d. 
Goodman & Gilman, 1969). What this seems to reflect is a sensitization to 
the drug instead of a tolerance. Withdrawal from the amphetamines 
produces hypersomnia, depression, and abundant REM rebound charac
terized by shorter latencies to REM periods and by greater manifestations 
of Stage-3 and Stage-4 sleep in the early hours of sleep (Oswald, 1969). 
With the increased REM, disturbed sleep and nightmares often result. 
Although the drugs are rapidly metabolized from the body, it may take 
several months before all the drug-induced effects are gone. The with
drawal process is, therefore, prolonged and often overlooked or mis
taken for something else in diagnosis. 

In addition to alcohol, caffeine and nicotine are undoubtedly the 
most widely used drugs. To give some idea of the prevalence of caffeine 
use, the average cup of coffee has about 100-150 mg of caffeine, but from 
the intake of coffee alone Americans consume approximately 15 million 
pounds of caffeine per year. Caffeine is also found in tea and cola prod
ucts (drinks and chocolate) which add to the popularity and overall con
sumption of this drug (Goodman & Gilman, 1969). Caffeine is a relatively 
safe drug, producing its stimulation with as little as 100 mg. Only massive 
doses (2-5 g, or 20-50 cups of coffee) become dangerous. Three or four 
cups of coffee in the morning, however, can produce a mild degree of 
shakiness and irritability. Caffeine is also found in a large number of 
weight-control agents, pain medications, and other over-the-counter 
drugs (Mendelson, 1980). 

Tolerance to caffeine is not commonly reported, and physical depen
dence is still a controversial issue. Psychological dependence on caffeine, 
however, is commonly reported. The pharmacological effects of caffeine 
ingestion manifest themselves in about 45 minutes to an hour. The drug 
is then effective for about 2 hours thereafter (Goodman & Gilman, 1969). 
Reports of insomnia, hyperactivity, and tremors during sleep onset are 
the most common complaints following a late dinner's coffee. Once caf
feine is metabolized from the body, depression, fatigue, and sleepiness 
may result. Such symptoms could be mistaken for some form of hyper
somnia or the result of inadequate nightly sleep. This depression is im
mediately reversed by additional caffeine intake, however. 

Nicotine is probably the most powerful natural stimulant known. 
Taken primarily through tobacco products, nicotine exerts its stimulation 
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through the acetylcholine systems. The stimulation is followed, how
ever, by the depression and lethargy associated with stimulant with
drawal. Dependence is also a major factor with nicotine, and the with
drawal syndrome is associated with intense irritability, agitation, and 
numerous sleep complaints similar to those associated with caffeine 
withdrawal. (d. Goodman & Gilman, 1969). 

A wide assortment of over-the-counter drugs also significantly affect 
sleep. Diet aids such as fenfluramine (Oswald, Jones, & Mannerhiem, 
1968), methylphenidate (ritalin), and propanolamine and ephedrine are 
basically stimulants that produce various degrees of stimulation depend
ing on the consumer and variably affect sleep in a manner similar to the 
other stimulants. Many of the over-the-counter sleeping aids, like 
ephedrine and propanolamine, were once marketed as decongestants. It 
was determined that these agents also produce a mild degree of sedation 
in a certain percentage of the population and they were therefore mar
keted as sleeping aids (Goodman & Gilman, 1969; Mendelson, 1980). 
Among these, pyrilamine maleate (Sominex, Sleep-eze, and Nytol) and 
doxylamine succinate (Unisome) are the most commonly encountered. 
These agents are of extremely questionable value in producing sleep, and 
when they do contribute to sleep they significantly disturb its architec
ture. Tolerance to the effects of these agents also develops extremely 
rapidly; and although not likely to produce dependence per se, with
drawal of these agents after prolonged use produces a form of with
drawal syndrome not unlike that of the sedative-hypnotics, only much 
less severe (Goodman & Gilman, 1969; d. Mendelson, 1980). Thus, in
somnia, disrupted sleep, and REM rebound-associated nightmares occur 
with withdrawal from these agents. 

A host of other drugs, too numerous to detail here, also affect sleep. 
It is a safe bet, in fact, to assume that almost any drug affects sleep in 
some way, even though it is not known directly to depress or stimulate 
the central nervous system. The balances of sleep are so fine that any 
drug that has an effect on the smooth, integrated functioning of the body 
is likely to have an effect on sleep as well. If clients or patients present 
with a history of drug use, it is probably wise to ascertain the degree of 
the drug's involvement in any sleep disturbances before proceeding with 
any other form of assessment or treatment. 

Respiratory Disorders 

A substantial portion of the insomniac complaints can be traced 
directly to some dysfunction in respiration. Importantly, these sleep dis
turbances can present as either a complaint of insomnia or of daytime 
sleepiness. In either case the cause is essentialy the same and is a result of 



120 P. H. VAN OOT and T. D. BORKOVEC 

sleep disrupted by periods of insufficient ventilation. These dysfunctions 
range from simple hypoventilation to prolonged and potentially dan
gerous apneas. Although there has been a considerable amount of re
search into these problems, and a resulting literature of sizable 
proportions, the exact mechanisms and the sleep-disrupting effects of 
these problems are not precisely understood. There is ample information 
on the characteristics, distinguishing features, and treatments of these 
disturbances to permit accurate diagnosis in clinical practice, however. 

A particularly important feature of these disturbances, worthy of 
special note, is that they can be associated with more severe cardiovascu
lar, neurological, or pulmonary problems, which, if left uncorrected, can 
be fatal. Therefore reports of disturbed sleep or excessive daytime sleepi
ness, especially when compounded by nocturnal respiratory problems, 
should be given serious and immediate attention. 

Normal breathing entails a wide range of irregular respiratory pat
terns. For the majority of people, in fact, pauses of up to 15 seconds are 
common and present no threat to sleep or general health (Hartmann, 
1973). During sleep, especially REM sleep, however, breathing becomes 
much more erratic, and many otherwise harmless breathing irregularities 
can be accentuated to a clinically significant degree (Duron, 1972). The 
REM state in particular is associated with the greatest degree of irregu
larity in respiration. Often, however, many clients are not aware of any 
breathing abnormality and do not associate their disrupted sleep with a 
respiratory dysfunction. It is essential, therefore, that the clinician elimi
nate these possibilities before any treatment is prescribed. 

Regardless of the specific form of disorder, the irregular, periodic, or 
inadequate breathing characteristic of these disorders is associated with 
potentially toxic levels of blood carbon dioxide and with unusual stress or 
performance demands in various parts of the body. Although the direct 
cause of this association has not yet been established, the incidence of 
these breathing disorders with at least one or more serious physical 
problems is too high for chance and warrants the assumption that the 
two types are related (Butler, 1974; Guilleminault, Phillips, & Dement, 
1975; Reidy, Husley, Bachus, Dahl, & Levine, 1979; Sacker, Landa, For
rest, & Greeneltch, 1975). 

Frequently one or more heart conditions are found in persons suffer
ing from chronic sleep disturbances. The most common of these are 
either asystole or premature ventricular contranctions. Equally impor
tant, however, are ventricular hypertrophy, tachycardia, atrioventricular 
block, or sinus arrest. Anyone of these conditions in their mild or acute 
forms may not present a serious or life-threatening problem. When pro
longed, unusually severe, or compounded with other cardiovascular or 
pulmonary problems, however, they can easily become life-threatening 
(Barlow, Bartlett, Hauri, Hellekson, Nattie, Remmers, & Schmidt, 1980). 
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Hypoventilation Syndromes 

Primary alveolar hypoventilation, or Ondine's curse, is charac
terized by cardiorespiratory disturbances resulting in chronic hypoxia. 
The syndrome is further characterized by incomplete or inadequate res
piratory efforts resulting in reduced air exchange and chronic hypoxia
hypercapnea. In some individuals there is an almost totally absent or 
reduced response to blood CO2 and hypoxia even though there are no 
obvious physical problems associated with the respiratory musculature. 
Because this syndrome does not involve complete cessation of breathing 
and is not associated with any obvious physical abnormalities, it may be 
difficult to detect. It can, however, produce the same type of physical, 
psychological, and behavioral effects as the more obvious breathing
related disorders and should be considered as serious. A polysomno
gram is indicated to determine exactly what form of hypoventilation 
syndrome the client has. 

Apneas 

There are many people with normal waking respiratory patterns who, 
when asleep, display pauses or complete cessation of breathing for 150 
seconds or more. People with such apneas typically go through a repeat
ing cycle of sleep, apnea, arousal, resumption of breathing, and sleep 
once again (Williams, Karacan, & Hursch, 1974). This cycle can be re
peated up to several hundred times per night, yet still be unknown to the 
sufferer (Guilleminault & Dement, 1978a,b). It has been estimated that 
many apnea suffers spend up to 47% of their time in bed not breathing 
(Sackner, Lands, Forrest, & Greeneltch, 1975). This is obviously a signifi
cant sleep-related problem. 

There are three types of apnea commonly encountered; central, ob
structive, and mixed. Each has its own symptomatology, etiology, and 
treatment indications. The importance of correct diagnosis and treatment 
cannot be too strongly emphasized. 

Central apnea involves a temporary and periodic cessation of respi
ratory effort. The diaphragm and intercostal muscles of the chest simply 
stop functioning for brief periods. It is a very common form of apnea and 
occurs primarily in males (30:1), the elderly (over 60 years), and prema
ture infants (under 30 weeks' gestation) (Guilleminault, Dement, & Hol
land, 1974; Guilleminault, Eldridge, & Dement, 1973; Read, Williams, 
Hensley, Edwards, & Beal, 1979; Steinschneider, 1972). 

The clinical picture of a central apnea is not behaviorally obvious. 
There may be snoring, but it is not loud or abrupt. Typically, there is only 
a sudden, brief snort or gasp at the end of an apneic period as breathing 
resumes. This mayor may not accompany behavioral awakening, but 
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EEG signs of arousal are usually present. In some cases, however, the 
only herald of the syndrome is the cessation of breathing followed by a 
large satisfying sigh or yawn. Agitated sleep, frequent movements, and 
complaints of frequent waking and daytime sleepiness are common in 
this form of apnea (Guilleminault & Dement, 1978a,b). 

Central apneas are often confused with the hypoventilation syn
dromes. Cheyne-Stokes breathing, for example, is very similar in that 
breathing has a cycle of small inspirations that gradually increase in 
depth, then diminish and culminate in a period of apnea (Hauri, 1976). 
Central apnea merely involves the cessation of breathing without appar
ent cyclicity. 

Alveolar hypoventilation (already mentioned) is also often confused 
with central apnea. In hypoventilation breathing continues throughout 
the night but becomes shallow and insufficient. With apneas, breathing 
stops. Distinguishing among these various disorders takes either a well
trained observer or a polysomnogram. 

The central apneas reportedly respond well to respiratory stimulants 
(Hauri, 1976). Clomipramine and doxapram hydrochloride have been 
successfully used. Doxapram is also useful for hypoventilation syn
dromes (Lugiani & Whipp, 1979). CNS depressants, needless to say, 
should be avoided at all costs with these syndromes. 

Phrenic nerve stimulation to trigger respirations has also been effec
tive in treating these disturbances (Glenn, Phillips, & Gersten, 1978). This 
involves the surgical implantation of a nerve stimulator, however, and is 
a rather radical approach. 

The obstructive apneas are somewhat less common but are more 
easily detected than the central apneas. These are defined as any condi
tion in which airflow is blocked in the presence of continued respiratory 
effort. Thus, any condition in which the trachea, throat, or upper airways 
are blocked can create an obstructive apnea. 

This form of apnea is also found in the elderly, but more often in the 
obese, among those with neurological conditions affecting the muscula
ture of the throat or upper airways, among those with physical structural 
anomalies (e.g., scoliosis), or in those with severe infections (causing 
inflammation and swelling). In individuals with any of these impair
ments, the muscles of the upper airways relax during the sleep and the 
various structures sag into the throat. Airflow is impeded, and adequate 
ventilation stops. Arousals then occurs, and breathing resumes. 

People with this type of apnea are well known, loud, snorting 
snorers. They also change position frequently during the night (as if 
struggling for breath) and wake with a sudden gasp. Frequently subjec
tive reports of sensations of choking or dying are made. Intense anxiety 
or terror often accompany such episodes. 
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The sleep of obstructive apnea is almost devoid of Stages 3 and 4. 
Moreover, during any REM periods the apneic episodes are prolonged. 
Because the period between apneic episodes, and therefore between 
arousals, can be as little as 1.75 minutes, sleep is badly fragmented 
(Guilleminault & Dement, 1978a,b). The physical characteristics of ob
structive apnea sufferers are similar to the characteristics of those with 
central apena: short, thick necks, and jowls (Kurtz & Krieger, 1978). A 
substantial number of obstructive apneics, however, are also markedly 
obese. The treatment for individuals in this latter category is initially 
weight reduction, and it has been shown that even modest weight loss is 
associated with substantial improvement of the condition (Bruhova, 
Nevsimal, Ourednik, & Stepanek, 1969; Burwell, Robin, & Whaley, 1956). 
In more severe cases, tracheostomy, particularly the kind that can be 
easily closed with a valve during waking hours, is indicated (Hill, Sim
mons, & Guilleminault, 1978; Sackner et al., 1975). Some cases also may 
require surgical expansion of the upper airways or nasal resection (Hauri, 
1976; Simmons & Hill, 1974). Pharmacotherapy is usually not indicated, 
and sedative-hypnotics are specifically contraindicated. 

The mixed apneas present a symptom pattern like those of both the 
central and the obstructive apneas. These are defined as some combina
tion of central and obstructive apnea and are characterized by an initial 
cessation of respiratory effort followed by a collapse of the upper airway 
structures. This form of apnea is the most commonly encountered and 
may be the most difficult to manage (Guilleminault & Dement, 1978a,b). 

Treatment consists of both pharmacotherapy or phrenic nerve stim
ulation for the central apnea and, when indicated, tracheostomy or surgi
cal expansion of the upper airways for the obstructive apnea. Losing 
weight in those with obesity-related problems is a good idea in its own 
right and is particularly indicated in this instance. Some people respond 
favorably to treatment of only the central apnea, for the obstructive phase 
appears only after the cessation of respiratory effort in most cases 
(Guilleminault & Dement, 1978a,b). 

It should be noted that the central apneas and hypoventilation syn
dromes are perhaps the most common causes of sudden infant death. 
Particularly with some premature infants (less than 30 weeks' gestation), 
careful monitoring of successful, effective respiration is indicated (Butler, 
1974; Guilleminault et al., 1973; Steinschneider, 1972). Even if a child 
displays no signs of apnea, inadequate respiration can be potentially 
dangerous. 

A special consideration for the extremely obese is also indicated. The 
Pickwickian Syndrome (Burwell et al., 1956) is a combination of sleep 
disturbances and respiratory problems compounded by obesity. It is 
characterized by marked obesity, twitching, cyanosis, right ventricular 
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hypertrophy and heart failure, periodic respiration, and secondary poly
cythemia. The insomnia and hypersomnia experienced by a Pickwickian 
are characterized by badly fragmented sleep. On entering sleep, the Pick
wickian experiences the classic obstructive apnea syndrome. Respira
tions and air exchange are occluded, arousals occur, and the cycle recurs 
throughout the night (Williams et al., 1974). The apneic episodes become 
more prolonged and the arousals more obvious and extended as sleep 
becomes progressively deeper. 

The sleep of a Pickwickian has been compared to the sleep of an in
fant with periodic sleep-onset REM episodes, a virtual absence of Stage-3 
and Stage-4 sleep, and brief periods of delta activity immediately prior to 
the arousals (Schwartz, Seguy, & Escande, 1967). Although the primary 
sleep-related complaint of a Pickwickian is hypersomnia, there is some 
controversy about the classification of these individuals. Kuban (1978) 
and others consider the disorder to be one primarily of disrupted sleep
waking mechanisms. These problems then lay the foundation for the 
obesity and related or subsequent problems. Spiro and Scheinberg (1978) 
alternatively maintain that sleep disruption is common to all obese indi
viduals and that the Pickwickians merely suffer an unusual degree of 
sleep disruption due to their unusual weight. Gastaut, Duron, Papy, 
Tassinari, and Waltregny (1967) similarly consider the sleep disruption of 
the Pickwickians to be secondary to their obesity and focus on the aggre
vation of breathing difficulties by the fatty deposits in the throats of these 
individuals. The most recent evidence, however, suggests that Pick
wickians are extremely obese individuals who suffer from all the above
mentioned problems because of a dysfunction in their ventilatory mecha
nisms, these possibly related to their sleep-waking regulators (Zwillich, 
Sutton, Pierson, Creagh, & Weil, 1975). 

The breathing-related sleep disorders present a major diagnostic chal
lenge to practitioners in that very subtle differences in the pattern of 
breath disruption has substantial implications for the form of treatment. 
Moreover, the urgency of proper diagnosis and treatment cannot be 
overemphasized. These kinds of disturbances, if left untreated or treated 
inappropriately, usually only intensify and can create a life-threatening 
situation in a relatively short time. 

Circadian Rhythm Disorders 

In modern society, the 24-hour social and work schedules interfere sig
nificantly with the endogenous circadian rhythms. Although the conse
quences of this conflict are not entirely understood, it is clear from 
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observation and often from personal experience that sleep deprivation, 
shift work, and jet lag are stressful and impair alertness, memory, and 
general well-being. Sleep disruption is only one manifestation of dis
rupted circadian rhythms, and with more people doing shift work and a 
greater number of people routinely traveling across time zones, the num
ber of sleep disorders due to disrupted circadian cycles is increasing. The 
nature of the subjective disturbance is complex and highly interactive 
with a variety of environmental influences. These factors and an under
standing of the phenomenon of circadian cycles are important to con
sider in a working diagnosis of any sleep disturbance. 

The DCSAD (1979) defines a limited number of sleep-related disor
ders directly resulting from altered circadian rhythms. These are an arbi
trary collection of disturbances, some due to external factors (jet lag, shift 
work, and frequent changes in sleep-wake schedule), and some are 
largely endogenous (delayed sleep phase syndrome, advanced sleep 
phase syndrome, and irregular or non-24-hour sleep-wake syndrome). 
Subjectively these disturbances share a common complaint of not being 
able to sleep or awaken when the person wants to do so. What this 
reflects is a basic de synchronization of the internal biological and the 
external environmental clocks. When externally induced, a change in the 
rhythms begins almost immediately but can take several weeks to be
come "realigned" or entrained (d. Akerstedt, 1979). A number of factors 
contribute to the actual manifestations of the sleep disturbance. 

The nature of the circadian rhythms should be briefly explained 
here. The source of the rhythms appears to be a combination of external 
factors and the internal "biological clocks." Central pacemakers of 
"clocks" have been located in the hypothalamus (Conroy & Mills, 1970; 
Mills, 1973). The endogenous rhythms these clocks regulate persist in the 
absence of external cues; they retain approximately the same phase rela
tionships and periodicity despite environmental change; and they resist 
change but do eventually synchronize with th environment (Akerstedt, 
1979; Conroy & Mills, 1970). The behavioral manifestations of these 
rhythms and eventually the rhythms themselves, however, are exter
nally influenced by such factors as light-dark cycle, temperature, avail
ability of food, and social interactions (Aschoff, Hoffman, Po hi, & 
Wever, 1975; Klein & Wegman, 1975a,b). 

The usual 24-hour entrainment is an apparent result of a combination 
of the endogenous and exogenous factors that roughly corresponds to 
our light-dark cycle, but both the phase and the period of the rhythms 
can be changed when needed. Apparently it is easier to change the phase 
of a cycle than it is to change its periodicity (that is, change the time at 
which the rhythm begins rather than change the duration of a cycle) 
(Aschoff, Hoffman, Phol, & Wever, 1975; Klein & Wegman, 1975a,b). 
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The actual nature or basis of arousal or activation is not a simple 
thing, however. What we consider to be activation is a general process of 
preparing for activity that involves a unified effort of a variety of sub
systems (Duffy, 1962). Lacey (1967) divided general arousal into cortical, 
autonomic, and behavioral activation, the concerted action of which we 
call general arousal. Only in special circumstances, though, do these 
patterns of activation occur together. The activation patterns or rhythms 
of these subsystems, though interdependent, are not time-looked, and 
de synchrony is the rule rather than the exception. When one rhythm is 
out of synchrony with the others, the individual experiences distress, 
usually in the form of disturbed sleep, gastrointestinal disturbances, in
creased fatigue, and reduced higher cortical functioning (d. Akerstedt, 
1979). Moreover, when the circadian rhythms are disturbed, the entrain
ment or re-entrainment of the subsystems does not typically occur at the 
same rate, resulting in internal desynchrony. Such desynchrony and 
distress are commonly reported by people who work irregular shifts and 
by those experiencing jet lag. 

With regard to the disturbances produced by changes in circadian 
rhythms, shift work, and jet lag are by far the most common. With jet lag, 
the important variable appears to be the amount of sleep deprivation that 
occurs. This variable may explain why eastbound flights are more stress
ful than westbound flights; one loses time from west to east and gains 
time from east to west (Aschoff, 1969; McFarland, 1975; Mills, Minors, & 
Waterhouse, 1978). Jet lag, fortunately, is a transient disturbance, but it 
can be extremely distressing and requires a month or so before the 
rhythms are completely resynchronized (Akerstedt, 1979). It is when 
individuals overrespond to the entrainment period with anxiety or heavy 
self-medication that chronic problems can begin. 

Shift work has received considerable attention and accounts for a 
substantial number of insomnia reports. Shift work can include a com
plete day-night reversal, periodic reversals with a return to normal day
night schedules in between (rotating shift work), or irregular hours typi
cal of emergency personnel or performers. Of these factors, the latter is 
the most detrimental in that no entrainment of rhythmicity is ever al
lowed to occur, and the body is continually stressed by desynchronicity 
(Akerstedt, 1979; Froberg, Karisson, Levi, & Lidberg, 1975a,b; Patkai & 
Frankehauser, 1964; Patkai, Johansson, & Post, 1971). There is even some 
question about a differential effect of effects of altered rhythms based on 
sex, though the nature and extent of the differences between men and 
women are unclear (d. Akerstedt, 1979). Shift work, in general, badly 
disrupts circadian rhythmicity, and unless an adequate opportunity for 
entrainment is allowed to occur, significant and chronic problems can 
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result (Ackerstedt, 1976; Aschoff, 1975, 1976; Froberg, Karisson, & Levi, 
1972; Kolomodin-Hedman & Swensson, 1975; Walsh, Stock, & Tepas, 
1978; Weitzman, Kripke, Goldmacher, McGregor, & Nogeire, 1970). 

The etiologies of the endogenous sleep-phase disturbances are not 
known. These disturbances seem to reflect a shift in the phase of the 
circadian cycle that does not entrain to the environmental synchronizers. 
This type of disturbance is common in the blind, for example (Miles, 
Raynal, & Wilson, 1977). Those who suffer from either the delayed or the 
advanced sleep phase syndrome are chronically out of synchrony with 
the environment and experience many of the problems of individuals 
with jet lag, waking much too early in the morning or feeling sleepy in 
the late afternoon or early evening (Dement & Guilleminault, 1979). Then 
there are individuals who experience very little rhythmicity at all in their 
wake-sleep cycle, or who experience a cycle that has a different period 
than that of the environment. In both of these cases some basic dysfunc
tion of the circadian pacemakers is probable, but the actual etiology is 
unknown (Dement & Guilleminault, 1979; Kokkoris, Weitzman, Pollack, 
Spielman, Czeisler, Bradlow, 1978; Webb & Agnew, 1974). 

The circadian rhythm disorders are good candidates for behavioral 
intervention and do not respond well to medical treatment. The treat
ment of choice is sleep scheduling in which individual are instructed to 
establish and maintain a standard waking time and to avoid any unneces
sary napping during the day until the biological rhythms entrain them
selves (d. Akerstedt, 1979). Unfortunately, very little can be done for 
individuals whose rhythms do not entrain even after prolonged sleep
scheduling treatment. Education about the disorders and acceptance of 
them are needed in these instances to prevent needless anxiety or phar
macotherapy. Drug-related insomnia could easily arise from these kinds 
of transient disturbances. Chronic napping is also a common result of 
these kinds of disturbance. The effect of chronic, habitual napping is not 
yet fully understood, however, and alternatives to this tendency should 
be encouraged (Akerstedt, 1979; Johnson, Tepas, Colquhoun, & Col
ligan, 1981). 

For a more comprehensive discussion of the influences on and ef
fects of the circadian rhythms on human performance and health, the 
reader is referred to Johnson, Tepas, Colquhoun, and Colligan (1981). 

Aging 

The amount, quality, and architecture of sleep changes gradually with 
maturation. Infants can spend up to 15 hours a day sleeping, of which 
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about 40-50% is REM sleep. In young children, the amount of sleep and 
relative proportions of NREM and REM sleep change markedly. Total 
sleep time drops to about 10 hours a day and the percentage of REM sleep 
to about 18%. The popular notion of sleeping 8 hours a night does not 
occur until about age 20 (Roffwarg, Muzio, & Dement, 1966).What is 
usually not considered by either practitioners or patients is that the 
amount and structure of sleep continues to change from adulthood 
through to old age. People who are at least 60 years old often sleep no 
more than 6-7 hours a night and their REM percentage has dropped off to 
about 13-15%. Moreover, the sleep of the elderly is characterized by 
substantially less Stage-3 and Stage-4 sleep, compensatory amounts of 
Stages 1 and 2, frequent nocturnal arousals, longer sleep-onset latencies, 
and earlier morning waking (Carskadon, van den Hoed, & Dement, 1981; 
Prinz & Halter, 1982, 1983; Prinz, Peskind, Raskind, Elsdorfer, Zem
cuznikov, & Gerber, 1982; Roffwarg et al., 1966). 

Complaints of poorer sleep also increase with age. Lighter sleep, 
more restless sleep, and the symptoms already mentioned are the chief 
complaints of older individuals. Approximately 67% of the users of medi
cally prescribed hypnotics are between the ages of 45 and 75 (Balter & 
Bauer, 1975), with the largest percentage of this group over 65 (Men
delson, 1978,1980). The problems mentioned with the exclusive use of 
pharmacotherapy for insomnia are compounded with old age. The bio
logical activity of the drugs, for example, is prolonged as metabolism 
slows. The side effects of many of the agents, including hypotension, 
tachycardia, arrhythmia, and cerebrovascular insufficiency are signifi
cant considerations for the elderly (Freeman, 1978; Salzman, Shader, & 
Van Der Kolk, 1976). Moreover, the inherent REM-suppressing effects of 
the sedative-hypnotics functionally eliminate what little REM sleep the 
elderly still have and add the additional problems associated with REM 
rebound to the list of contraindications for pharmacotherapy (Kales & 
Cary, 1971; Kales & Kales, 1973; Oswald & Priest, 1965). 

Personality changes in old age compound the problem. Th elderly 
are more likely to "take their problems to bed with them," thus associat
ing the bed with these problems (Karacan, Thornby, Holzer, Warhelt, 
Schwab, & Williams, 1976); depression and hypochondriasis are more 
common (Kales, Caldwell, Preston, Healy, & Kales, 1976); and stress is 
more likely to be internalized (Gilberstadt & Duker, 1965; Roth, Kramer, 
& Lutz, 1976; Swenson, Pearson, & Osborn, 1973). Thus, the insomniac 
personality pattern described earlier also exists in old age, but possibly to 
a greater extent and with wider and more serious ramifications. 

Despite the reduced and fragmented sleep experienced by the el
derly, surveys indicate that they actually spend more time in bed per day 
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than younger individuals (Tune, 1968). Their sleep efficiency, therefore, 
is very low in comparison to that of younger people (Carskadon et al., 
1981). Some assume, therefore, that sleep need is lower among older 
individuals (Best & Taylor, 1952), but when the naps and earlier retiring 
are also considered, the total amount of sleep the elderly achieve per day 
is about the same as that of younger people (Tune, 1968)., A polycyclic 
pattern is what seems best to describe the overall sleep pattern of the 
elderly, suggesting that the circadian rhythms become somewhat less 
distinct (Akerstedt, 1979; Gilberstadt & Diker, 1965; Prinz, 1976; Prinz, 
Vitello, Schoen, & Halter, 1981; Roth et al., 1976). 

Significant hormonal changes also occur that affect the quality of 
sleep in the aged. Growth hormone, for example, which is secreted in a 
large pulse at sleep onset in young people, is significantly reduced or 
absent in older individuals (Prinz, Blenkarn, Linnoila, & Weitzman, 1976; 
Prinz et al., 1981). Plasma NEPI concentration is generally higher in older 
individuals than in younger ones, suggesting greater sympathetic activ
ity in the aged. This degree of increased NEPI correlates well with the 
degree of sleep disturbance reported, suggesting that some form of phys
iological arousal may account for some of the sleep-disruption (Roth et 
al., 1976). 

Finally, a general aggravation of all the other biologically based sleep 
complaints already discussed occurs in the older population. Thus, 
breathing-related disturbances (Guilleminault & Dement, 1978a,b; 
Guilleminault et al., 1975; Guilleminault, Tilkian, & Dement, 1976; 
Lugaresi, Coccagna, Mantovani, & LeBrun, 1972; Prinz et al., 1981) neuro
logical disturbances, and chronic pain (Feinberg, 1968, Nowlin, 1965) are 
more common. 

Much of the problem appears to lie in the misinformation about the 
normal age-related changes in sleep. Most people and practitioners judge 
the quality of sleep based on middle-aged or young-adult norms and 
consider any sleep not meeting those criteria to be disrupted. If the 
norms are not understood, or in some cases not accepted, useless and 
potentially dangerous treatments may be tried and further frustration 
then occurs when these treatment eventually fail. These treatment fail
ures and frustrations can initiate a vicious cycle transforming an essen
tially normal sleeping pattern into a disordered one. Education and direct 
treatment of any biological contributions to unsatisfactory sleep are prob
ably the best ways to manage sleep complaints in the elderly. Addi
tionally, however, because the elderly are generally less active, spend 
more time in bed not sleeping or occupied with some other activity, and 
often have negative associations with the bed for a variety of reasons 
(poor sleep, unsatisfactory sex life, illness), the stimulus-control proce-
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dures could be very useful (Bootzin, 1972; Bootzin & Nicassio, 1978; Prinz 
et al., 1976). The problems in diagnosing and treating sleeping disorders 
among the aging are significant and warrant even more careful attention 
thatn the problems of younger clients and patients. The percentage of 
biologically based problems is greater, however, and therefore much 
more caution and careful diagnosiS of the actual sleep complaint are 
essential with older patients. 

Nocturnal Myclonus and Restless Legs 

Many people experience a crawling sensation deep within their legs 
while they try to fall asleep. When this sensation becomes sufficiently 
annoying or relentless, sleep can be disrupted. The DCSAD (1979) notes 
that although these sensations occur whenever sufferers sit or lie down, 
and although they are usually not painful, they can be constant and 
obvious enough to produce an overwhelming desire to move the legs, 
producing sleep disruption. Often people will attempt to relieve these 
sensations by vigorous exercise. Relief is obtained only during the exer
cise, however, and the sensations return almost immediately thereafter 
(cf. Akerstedt, 1979; Bixler, Kales, Vela-Bueno, Jacoby, & Scarone, 1982). 

Almost all individuals who experience "restless legs" show noctur
nal myocloic activity of the legs as well (Lugaresi et al., 1972). This my
clonic activity consists of sudden, unintentional contractions of various 
leg muscles that literally jerk the sufferer out of sleep. Because these 
contractions are not usually associated directly with the sensations of 
restless legs, it is assumed that the two are separate but related phenom
ena (Lugaresi et al., 1972). 

About 10% of the insomniac population shows myoclonic activity 
(Kales et al., 1982). Kales et al. (1982) and Bixler et al. (1982) have demon
strated that about the same percentage of noninsomniacs show the same 
kind and number of occurrences of this activity as well. The insomniacs 
showed substantially more indications of psychopathology based on 
MMPI assessments, however, and it is assumed that the psychological 
tendency for the insomniacs to focus on the sensations and myoclonic 
activity and to "suffer in silence" is what disrupts their sleep, and not the 
contractions per se (Kales & Kales, 1984). 

These phenomena should be distinguished from the bedtime leg 
cramps many people experience, especially after a strenuous day of 
walking or running, and from the sensations, akin to a limb falling 
asleep, produced by insufficient or occluded blood flow to the legs cre
ated by either internal vascular disturbances or awkward postures. Rest-



CONSIDERATIONS IN THE TREATMENT OF INSOMNIA 131 

less sensations are also common among growing children, reflecting a 
sort of "growing pain" (Lugaresi et al., 1972). As such, they should not be 
overreacted to or be the cause of expensive and often unnecessary testing 
and medication. These problems are also common among the aged 
(Kales & Kales, 1984). 

Additional Considerations 

As we have mentioned, a host of other biologically related condi
tions can produce significant sleep disturbances and result in a present
ing problem of sleep disturbance instead of the underlying problem. 
Among those not covered in this chapter are various neurological distur
bances, especially seizure disorders (Freeman, 1978), endogenous de
pression (Kupfer & Foster, 1978), schizophrenia (Feinberg & Hiatt, 1978), 
and various surgical conditions (Williams, 1978). The sleep disturbances 
produced by these kinds of pathology are usually secondary and not 
considered the primary pathology. Nonetheless, the possibility of one or 
more of these primary conditions should be ruled out before a diagnosis 
and treatment recommendations are made. 

As noted in the introduction, a major problem facing insomnia re
search and treatment has been, and still is, the tendency for researchers 
and clinicians to focus narrowly on some specific etiology or characteris
tic of insomnia, or on a limited population of insomniacs. Such focusing 
congested the literature with clinically irrelevant information and has led 
to considerable confusion in the development and implementation of 
efficacious treatments. What is needed is a guiding theoretical concep
tualization of insomnia based not only on the existing data on the biolog
ical, psychological, and sociological factors in insomnia, but also on the 
other relevant fields of human research. Such a conceptualization, draw
ing from theories of development, cognition, and information process
ing, to name a few, would be concerned with the whole individual, not 
just the factors immediately pertinent to that individual's insomnia. A 
psychophysiological conceptualization that incorporates many of these 
considerations recently has been forwarded by de la Pena (1979). 

De la Pena's psychophysiological model is based on the assumption 
that the individual human brain requires and processes a certain optimal 
level of information during a normal 24-hour day. This processing is 
distributed across the states of waking and sleeping and is regulated 
within each of these states as well. When an individual receives and 
processes his or her optimal level of information on a given day, the 
sleep-waking cycle is also optimal, with feelings of relaxed well-being 
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during the day and restful, uninterrupted sleep at night. When a mis
match between the optimal and actual levels of stimulation and informa
tion processing occur, however, the sleep-waking cycle is disturbed. If 
the amount of mismatch is relatively low, it is compensated for by 
changes within the waking or sleeping components of the cycle, feelings 
of drowsiness or restlessness during waking, and increases in REM or 
NREM activity during sleep. This degree of mismatch would occur, for 
example, in situations that provoke low-level, long-lasting arousal 
(studying for tests, anticipating an important date, engaging in physi
cally demanding exercise, and the like), or noticeable boredom (being 
bedridden with an illness, watching television all day, traveling for a long 
period with little to do). If substantial mismatch occurs, however, the 
sleep-waking cycle itself can be disrupted. This degree of mismatch 
would occur after some major stress (death of a loved one, waiting for 
Christmas morning to come, a sudden major change in health). In these 
cases sleep loss or some form of insomnia often results (d. de la Pena, 
1979). 

This conceptualization takes into account the biopsychosocial pa
rameters relevant to sleep as well as a host of considerations from the 
cognitive and developmental literatures. Factors related to aging, health, 
social status, personality, intelligence and education, the environment, 
and so on are therefore considered. Moreover, the implications for treat
ing insomnia from this model are significant. The individual bio
psychosocial factors emphasized in this chapter become essential in a 
functional diagnosis of the problem. The range of these biopsychosocial 
factors, however, is expanded to consider more than just health, age, 
psychopathology, and socioeconomic level. 

Recommendations 

Adequate diagnosis and treatment of insomnia must include sub
stantially more than the subjective complaint of disrupted sleep. More
over, the implications of a misdiagnosed insomnia can be greater than 
simply continued distress from disrupted sleep; many of the conditions 
described in this chapter could be fatal if left undiagnosed. What is 
needed, therefore, is a more comprehensive approach to understand an 
individual's complaint of poor or inadequate sleep. Furthermore, a more 
flexible attitude on the part of the practitioners to inform themselves and 
their clients or patients about the relevant parameters (manifestations, 
norms, etiologies) of the various sleep disturbances and the implications 
and effects of the available treatments for these disturbances should be 
encouraged. 
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For a working diagnosis to be complete, in addition to a comprehen
sive and detailed sleep history, a recent and complete medical and drug 
history is also important. Moreover, a psychiatric or personality assess
ment may clarify any questions the medical and sleep histories do not. 
Finally, an analysis of the client's sleeping environment, expectations, 
and beliefs about sleep cover most of the ground necessary to establish a 
working diagnosis. 

Once the diagnosis has been determined, treatment should focus on 
the most obvious etiological factors. Often the symptoms of insomnia 
abate once the underlying medical or psychiatric disturbances have been 
remedied. The psychosocial factors (sick role, family and job situations, 
for example) should not be neglected in any circumstances, and adjunc
tive services may be required to complete the treatment. Once the imme
diate problem has been ameliorated, several general measures to 
maintain an optimal sleep-waking balance should be instituted. These 
include establishing a regular, satisfying sleep schedule, improving the 
general sleep environment, establishing a schedule of proper nutrition 
and exercise, managing individual stress, and avoiding excesses (mod
eration in living) (d. de la Penal 1979; Kales & Kales, 1984). It is no longer 
justifiable or acceptable merely to dismiss complaints of insomnia as 
manifestations of simple tension, stress, or environment. Each complaint 
should be treated as any other potentially serious medical or psychologi
cal problem. Unidimensional diagnoses and treatments of insomnia are 
usually uninformative and ineffective. Such an approach can also be 
dangerous in many circumstances. 
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CHAPTER 6 

Self-Regulation and 
Type A Behavior 

Nanette M. Frautschi and Margaret A. Chesney 

The Type A behavior pattern as a syndrome was identified by Rosenman 
and his associates (Rosenman et al., 1964) to be characteristic of patients 
with coronary heart disease (CHD). This syndrome is manifested by 
competitiveness, a hard-driving orientation toward achievement, easily 
aroused anger, loud, rapid, accentuated speech patterns, a heightened 
pace of living, and impatience with slowness and delays. These behav
iors were viewed by Friedman and Rosenman (1974) as reflecting a 
"chronic, incessant struggle" on the part of these individuals "to achieve 
more and more in less and less time, and if required to do so against the 
opposing efforts of other things or other people" (p. 67). However, the 
Type A pattern was not considered a personality trait but rather a set of 
observable behaviors elicited in susceptible individuals by a challenging 
situation. Individuals who respond to challenge with the fully developed 
Type A pattern are classified as Type AI; those who do not respond to 
similar challenges with Type A behavior are classified as B4 • Those who 
show less consistent or incomplete Type A or B behavior patterns are 
classified as A2 and B3, respectively. 

Subsequent prospective studies confirmed the role of the Type A 
pattern as a CHD risk factor. The first evidence of the causal relationship 
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between the Type A behavior pattern and CHD was provided by the 
Western Collaborative Group Study (WCGS) (Rosenman et al., 1975). In 
this study, subjects identified as displaying Type A behavior at intake 
into the study later showed approximately twice the CHD rate as that 
experienced by Type B's. Other prospective studies in Belgium and at 
Framingham confirmed this twofold risk (Haynes, Feinleib, & Kannel, 
1980, Kornitzer et al., 1982). Furthermore, since the initial study, the Type 
A pattern has been found to correlate with severity of coronary ath
erosclerosis observed at autopsy (Friedman, Rosenman, Straus, & Ko
sitcheck, 1968) and in angiographic studies (Blumenthal, Williams, Kong, 
Schanberg, & Thompson, 1978; Frank, Heller, Kornfeld, Sporn, & Weiss, 
1978; Zyzanski, Jenkins, Ryan, Flessas, & Everist, 1976). Not all prospec
tive or angiographic studies have confirmed the association between 
Type A behavior and CHD (Dimsdale, Hackett, Hutter, Block, & Cata
nzano, 1979; Shekelle et al., 1985). However, after a thorough survey of 
the literature, weighting the accumulated evidence, Matthews and 
Haynes (1986) concluded that the studies failing to show an association 
between Type A and CHD are either flawed or focus on special popula
tions and, in balance, are not sufficient to call the status of Type A as a 
CHD risk factor into question. This conclusion is consistent with that of 
the critical review panel convened by the National Heart, Lung, and 
Blood Institute which recognized Type A behavior as an independent 
risk factor for coronary heart disease of equal magnitude as the increased 
risk imposed by age, blood pressure, serum cholesterol, and smoking 
(Review Panel on Coronary-Prone Behavior and Coronary Heart Dis
ease, 1981). 

Recognition of the CHD risk associated with Type A behavior has 
fostered considerable interest in methods of modifying the pattern. A 
modest number of intervention studies have been reported (Suinn, 1982). 
Although these studies suggest that the behavior pattern is amenable to 
change, they also indicate that there are high rates of attrition of Type A's 
in treatment and that elements of the behavior pattern resist modifica
tion. After a brief examination of attrition and outcome data of the largest 
clinical intervention trial conducted to date, a self-regulatory model of 
Type A behavior is presented that provides a conceptual framework for 
understanding the resiliency of the behavior pattern. Empirical research 
demonstrating physiological, behavioral, and cognitive self-regulatory 
mechanisms is discussed. Following this, the model's implications for 
treatment of Type A is considered and recommendations are made for 
further research. 



SELF-REGULATION AND TYPE A BEHAVIOR 

Preliminary Findings of the Recurrent Coronary Prevention 
Project: Attrition and Outcome Data 

143 

Comparative Type A intervention studies are limited in number, 
with few studies of Type A modification in cardiac patients and fewer still 
that report morbidity and mortality data as well as behavioral outcome 
measures (Suinn, 1982). The Recurrent Coronary Prevention Project per
haps best exemplifies the painstaking and long-term research required to 
assess the effectiveness of treatment interventions for Type A in a clinical 
population (Friedman et al., 1982; Friedman et al., 1984). Preliminary re
ports of this major clinical trial assessing the effects of Type A interven
tion on the rate of recurring coronary events indicate rates of subject 
attrition to be 18% in the 1st year of the project and 34% by the 3rd year 
(Friedman et al., 1982; Friedman et al., 1984). Moreover, their findings 
showed that those who dropped out were rated as more extreme Type 
A's than those who continued treatment, suggesting that those individ
uals most in need of treatment are the least likely to avail themselves of it. 

The findings of the Recurrent Coronary Prevention Project also sug
gest that long-term treatment may be necessary for successful interven
tions with post-myocardial infarction patients. Cardiac patients in the 
Recurrent Coronary Prevention Project underwent cognitive-behavioral 
training sessions weekly for 2 months, biweekly for 2 months, and 
monthly for the remainder of a 3-year period. After 1 year of treatment, 
they exhibited approximately a 14% change in Type A behavior, as as
sessed through self-report and the reports of spouses and work col
leagues, and a 30% change as assessed by the Type A Structured 
Interview (Friedman et al., 1982). By the 3rd year, this increased to ap
proximately a 22% reduction in Type A behavior as assessed by self
report and a 39% change as assessed by the Structured Interview (Fried
man et al., 1984). Recent research with both cardiac patients and healthy 
individuals suggests that briefer psychological intervention (5-14 ses
sions) can promote statistically significant reductions in Type A behavior 
(see Suinn, 1982, for review). However, the absence of consistent reduc
tions in CHD risk factors following these interventions and the relative 
paucity of information regarding the maintenance of these changes bring 
into question the clinical significance of brief interventions. 

Although the preliminary findings of the Recurrent Coronary Pre
vention Project underscore the difficulty of changing Type A behavior, 
they also emphasize the importance of continued Type A intervention. A 
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nearly twofold reduction was reported in the percentage of recurrence of 
coronary incidents in cardiac patients receiving both Type A modification 
and medical information in comparison with a group receiving medical 
information only (Friedman et al., 1984). These promising findings may 
serve as an impetus to research directed toward clarifying those self
regulatory mechanisms in Type A behavior that impede change. 

A Model of Self-Regulation and Type A Behavior 

Type A behavior can be conceptualized as a complex psychobiologi
calor self-regulatory system as described by Wolfgang Linden in Chapter 
1. To the extent that this system is pathogenic, it is dysfunctional. In an 
eloquent review of Type A literature, Krantz and Durel (1983) present 
such a model. Specifically, they argue that Type A behavior not only may 
emerge as an interaction between the person and environment resulting 
in enhanced cardiovascular and neuroendocrine response but may also 
be the result of a constitutionally excessive sympathetic responsiveness 
in Type A's to perceived stress. In this chapter, this interactive psycho
biological model is extended to incorporate the role of positive feedback 
in reinforcing the association between Type A behavior and physiological 
arousal, and greater attention is given to the role of attentional and attri
butional mechanisms in the maintenance of the behavior pattern. 

A dysfunctional self-regulatory model would suggest that although 
Type A individuals experience excessive physiological arousal, rather 
than engage in behavior to reduce this arousal, they behave in ways that 
maintain it. Thus, self-regulation serves to maintain Type A behavior and 
its associated physiological arousal, despite evidence that this pattern 
may be pathogenic. It may be, as Krantz and Durel propose, that Type 
A's are constitutionally inclined to excessive cardiovascular responsivity 
and that Type A behaviors, including rapid and accelerated movements, 
are engendered by this arousal. On the other hand, it may be that Type 
A's respond to environmental stress or challenge with increased arousal. 
Once aroused, Type A's do not "down-regulate" this arousal. Perhaps 
they perceive the arousal as a central part of an integrated biobehavioral 
response that is associated with activity and achievement, conditions 
they value. Type A adults report more rapid career advancement than 
Type B's; they are better educated (Waldron, Zyzanski, Shekelle, 
Jenkins, & Tannenbaum, 1977), attain higher occupational status (Met
tlin, 1976; Waldron, 1978), and receive more rewards from their work 
(Matthews, Helmreich, Beane, & Lucker, 1980; Mettlin, 1976; see Zy-
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zanski, 1978 for review). The behavior and associated arousal are repeat
edly paired with rewards, providing the basis for a classically condi
tioned preference for physiological arousal and the environments that 
elicit it. 

Physiological Mechanisms in Type A Behavior 

There is evidence that the association between Type A behavior and 
physiological arousal, although not universally observed in laboratory 
studies, is well established (Houston, 1983). Inconsistencies in the find
ings of studies of physiological reactivity and Type A appear related to 
the differential utility of Type A measures, as well as differences in the 
physiological measures used and situational parameters of experimental 
tasks (Contrada, Wright, & Glass, 1985). A greater consistency of associa
tion between Type A and physiological reactivity is found when the 
behavior pattern is assessed using the Structured Interview (51) rather 
than paper-and-pencil questionnaires such as the Jenkins Activity Sur
vey (JAS). In contrast to the JAS, the Structured Interview is designed to 
provide an opportunity to elicit and observe Type A behavior, perhaps 
explaining its greater utility in predicting differences between Type A's 
and Type B's in reactivity to stress. 

Enhanced physiological responsiveness in Type A's compared to 
Type B's has been found more frequently in studies in which systolic 
blood pressure and plasma epinephrine are used as dependent measures 
than in studies focusing on effects on heart rate, diastolic blood pressure, 
and plasma norepinephrine. However, because these measures are dif
ferentially affected by sympathetic innervation, the inconsistency in find
ings does not necessarily weaken support for an association between 
Type A and heightened sympathetic responsiveness (Contrada et al., 
1985). In addition to the influence of the dependent measures on the 
observation of reactivity differences between Type A's and Type B's, 
differential reactivity to stressors is most often detected when experimen
tal tasks are moderately difficult, external incentives are not high, and 
subjects are exposed to harassment (Blumenthal et al., 1983; Dembroski, 
MacDougall, Herd, & Shields, 1979; Gastorf, 1981; Glass, et al., 1980, 
Experiment 1). 

Recent reports of differences between Type A's and Type B's in 
cardiovascular reactivity in the absence of experimental laboratory ma
nipulation indicate that perception or cognitive appraisal of stress is not 
essential. For example, the physiologial arousal of Type A's to stressors 
has been observed to occur during anesthesia, indicating that the arousal 
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may not require cognitive mediation (Krantz & Durel, 1983). Studies in 
which arousal was pharmacologically blocked by a beta-blocking agent 
such as Atenolol provide further evidence of the tight bond between 
Type A behavior and physiological arousal. Along with the expected 
reductions in sympathetic activity with beta blockade, these studies 
showed reductions in the intensity of Type A behaviors (Schmieder, 
Friedrich, Neus, Rudel, & Von Eiff, 1983). As Krantz and Durel (1983) 
suggest, these data may indicate that the arousal is inherent. It also may 
be conditioned by repeated association or pairing with stressors. 

Regardless of the source, be it constitutional or conditional, Type A 
behavior has been associated with increased sympathetic arousal, a pro
posed mechanism by which the behavior pattern is thought to increase 
CHD risk (Kranz & Manuck, 1984). These findings acquire greater signifi
cance when considered in the light of evidence showing that Type A's 
not only respond to environmental stressors with greater responsiveness 
than Type B's, but that they have longer recovery times from states of 
sympathetic arousal (Hart & Jamieson, 1983; Jorgenson & Houston, 1981) 
and that chronic arousal of the affected systems may lead to structural 
changes in the cardiovascular system (Henry & Stephens, 1977). It also 
should be noted that early research, in addition to demonstrating greater 
sympathetic responsiveness among Type A's and Type B's, also indicates 
an association between Type A and increased reactivity of the pituitary
cortical system (Friedman, 1978a). Like the catecholamines, cortisol, has 
been implicated in the etiology of coronary heart disease (Henry, 1983; 
Williams, 1985). 

Behavioral Self-Regulatory Mechanisms in Type A: 
Seeking Out Challenge 

Once heightened arousal is established, a dysfunctional self-regula
tory model of Type A behavior would predict that arousal will be main
tained through the interaction of Type A's with their environment. The 
pairing of the behavior pattern with both physiological arousal to chal
lenge and the reinforcing perception of accomplishment may foster a 
preference on the part of Type A's for challenging situations and the 
arousal they engender. Research on employed adult males indicates that 
the work habits of Type A's are consistent with this model. For example, 
despite being less well-satisfied with their jobs, Type A managers report 
working more hours per week and traveling more days per year than 
their Type B counterparts (Howard, Cunningham, & Rechnitzer, 1977). 
Also reflecting a Type A preference for challenge, Frankenhaeuser, 
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Lundberg, and Forsman (1980a) showed that Type A males and females 
selected a faster work pace on a task than Type B males and females. 
Although the faster pace resulted in a greater total work load, the Type 
A's performed better than did the Type B's, while reporting the same 
magnitude of increase in effort and in sympathetic-adrenal and pituitary
adrenal activation over the task as the Type B's. Frankenhaeuser (1983) 
concluded that "the Type A person, when in control of the situation, sets 
his or her standards high, copes effectively with self-selected heavy load, 
and does so without mobilizing excessive physiological resources" (p. 
97). Thus, Type A behavior might be considered to be productive and 
reinforcing in terms of work accomplished without added subjective or 
physiological stress under some conditions. 

The self-regulatory system of the Type A individual becomes one of 
enhanced pace of activity and, at times, increased effort that is likely to be 
perceived as productive by the individual as well as by others. This 
activity is often associated with increased physiological arousal. Once 
this self-regulatory system is established, the model would predict that 
disregulation would occur if anyone of the elements (e.g., the activity, 
the arousal) were not present. Confronted with such disregulation, the 
individual would engage in activities to reestablish self-regulation. In 
fact, research evidence supports this conclusion. Frankenhaeuser found 
that Type A's reported and showed as much or more physiological 
arousal when bored and deprived of work than when given work to do 
(Frankenhaeuser, Lundberg, & Forsman, 1980b). Type B individuals, on 
the other hand, reported and showed consistently less arousal under the 
same conditions (Frankenhaeuser et al., 1980b). Frankenhaeuser suggests 
that these findings imply that Type A's lack strategies for coping with 
nonwork situations or with boredom (Frankenhaeuser, 1983). Con
fronted with such situations, Type A's might be expected to become 
distressed or modify the situation by initiating activities or by increasing 
arousal. From a self-regulatory perspective, Type A behavior and its 
correlates including enhanced physiological arousal would be main
tained, and efforts to reduce heart disease risk through modifications of 
the behavior pattern would be resisted. 

Cognitive Self-Regulatory Mechanisms in Type A: 
Symptom Denial, Selective Attention, and Attributional Biases 

The self-regulatory mechanisms that maintain the Type A behavior 
pattern present obstacles to efforts to modify the pattern. Among these 
obstacles is a tendency on the part of clients to see few reasons to make 
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major or permanent changes in behavior. This is often because they have 
not experienced any symptoms of coronary heart disease. On the con
trary, the behavior pattern and the physiological arousal that accom
panies it are perceived as invigorating and instrumental to achievement 
and the attainment of desired rewards and goals. This obstacle is encoun
tered most often in the treatment of individuals without documented 
CHD but is also present in those who have been diagnosed as having 
clinical CHD, including post-myocardial infarction patients. 

The perception of physical symptoms is similar to the perception of 
emotions because in both a change in physiological arousal must be 
noted and the symptom must be labeled. There is evidence that Type A 
persons are not particularly aware of or mislabel physical symptoms 
including fatigue and chest pain. It has been suggested (Weidner & 
Chesney, 1985) that in the Type A struggle to achieve, attention to physi
cal symptoms may interfere with productivity and, as a result, symptoms 
are suppressed. Support for the suppression of symptoms is derived 
from laboratory research such as that by Carver, Coleman, and Glass 
(1976) in which Type A and Type B individuals were given treadmill tests. 
The results indicated that although the Type A's exerted more effort in 
the task, as measured by oxygen consumption, they reported less fatigue 
than their counterparts, the Type B's. Since this first study, others have 
also reported evidence of symptom suppression (Matthews & Volkin, 
1981, Stern, Harris, & Elverum, 1981; Weidner & Matthews, 1978); how
ever, such suppression is not always reported. Carmody and his associ
ates (Carmody, Hollis, Matarazzo, Fey, & Conner, 1984), using the 
Jenkins Activity Survey to assess Type A behavior in a community study 
of healthy adults, found that Type A's reported more general physical 
symptoms than Type B's. 

The suppression of symptoms observed in some Type A's or individ
uals who are coronary-prone has been reported in myocardial infarction 
patients. From clinical observation, Greene, Moss, and Goldstein (1974) 
reported that Type A's who experienced myocardial infarction delayed 
reporting early heart attack symptoms and as a result received treatment 
later than Type B's. This clinical observation was subsequently substanti
ated by Matthews and her associates (Matthews, Siegel, Kuller, 
Thompson, & Varat, 1983), who found that Type A's experiencing an 
acute myocardial infarction experienced less pain, especially if they were 
engaged in demanding work, and delayed longer in seeking treatment 
than their Type B counterparts. The most frequent prodromal symptom 
of myocardial infarction and sudden death is fatigue, and the second 
most frequent is chest pain (Rissanen, Romo, & Siltanen, 1978). That 
Type A's have been shown to suppress symptoms such as fatigue may 
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explain why Type A's report later for treatment of myocardial infarction, 
a delay that may contribute to their higher risk. 

Other evidence suggests that, in general, healthy Type A's report 
symptoms differently than do Type B's. In addition to the research indi
cating that they report fewer symptoms, there is evidence that they at
tribute symptoms to different sources that do Type B's. Specifically, Type 
A's attribute symptoms they may experience to specific environmental 
factors rather than to illness. Conversely, when considering the source of 
symptoms experienced by others, Type A's attributed the symptoms to 
the more intrinsic factor, illness (Jones & Nisbett, 1971; Gastorf, 1980). 
These findings are important because symptom perception, labeling, and 
reporting are essential factors in the modifications of Type A behavior. 
Thus, the specific symptoms that could VI arn the Type A of an impending 
problem are among those that are denied or minimized, and processes of 
self-regulation or seeking treatment are not activated. 

Denial and minimization as coping strategies for myocardial infarc
tion have been differently associated with prognosis, depending on the 
stage of treatment. In the acute phase, these strategies are associated 
with less distress and anxiety (Doehrman, 1977; Gentry, Foster, & 
Haney, 1973). However, in the later stages of treatment, there is some 
evidence that these strategies have been associated with noncompliance 
with treatment regimens. Specifically, Croog, Shapiro, and Levine (1971) 
reported that denial was significantly related to nonadherence as well as 
the failure to initiate treatment. Thus, denial can be viewed as interfering 
with self-regulation when such regulation involves the effective use of 
treatment resources. 

Selective Attention and Task Orientation 

Selective attention and task orientation laboratory experiments shed 
some additional light on Type A selective attention and denial by examin
ing the behavior of Type A and Type B individuals in response to various 
tasks or situations. These experiments indicate that when confronted 
with difficult problem-solving tasks presented in the presence of distrac
tions, Type A's will ignore the distracting, peripheral cues and perform 
better than their Type B counterparts (Gastorf, Suls, & Sanders, 1980; 
Glass, 1977, Chapter 7, Experiments 3, 4; Matthews & Brunson, 1979, 
Experiments 2, 3). Conversely, Type B's outperform Type A's on tasks 
that require a broad focus of attention (Gastorf et ai., 1980; Matthews & 
Brunson, 1979, Experiment 1). It may be that this selective, task-oriented 
attentional focus plays a role in the observation that Type A's work more 
quickly on tasks than Type B's (Burnam, Pennebaker, & Glass, 1975). 
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When tasks require careful responses with long intervals of waiting be
tween tasks, Type B's outperform Type A's, perhaps suggesting that the 
selective attending of the more impulsive, time-urgent Type A's is not 
maintained during long periods of inactivity or waiting. These experi
ments indicate that the selective attention observed in relation to symp
toms is also activated in the service of task performance. To the extent 
that symptoms are similar to distracting cues, Type A's experiencing 
cardiovascular symptoms during tasks might be expected to ignore them. 

Failure: Personal Responsibility Attributions 

The responses of Type A's in laboratory experiments designed to 
present a failure situation suggest that behavioral responses to failure 
may have emotional and physiological correlates that increase risk of 
CHD for Type A's. In terms of self-regulation, these studies point out a 
pattern of responses that are dysfunctional rather than regulatory. When 
presented with challenging puzzles, some of which were actually unsolv
able, Type A's increased their initial efforts more than Type B's following 
feedback of failure. However, if the failure continues, the Type A's cease 
their efforts and give up responding (Brunson & Matthews, 1981; Glass, 
1977; Krantz, Glass, & Snyder, 1974; Weidner & Matthews, 1978). Type 
A's have been found (Brunson & Matthews, 1981) to attribute failure in 
such experiments to their own lack of ability, whereas Type B's attribute 
failure to external factors. Perhaps it is their attribution of the failure to 
their own inability that initially spurs on their efforts and by doing so 
may maintain their arousal and heighten their risk for ClID. 

On the other hand, the mood that is engendered by the laboratory 
experiments that present prolonged failure might be best described as 
depressed. Such depression would not be unexpected since Type A's 
attribute failure to their personal inability. It is of interest that depression 
has been associated with CHD, that is, extent of atherosclerosis, myocar
dial infarction, and Type A behavior. Zyzanski et al. (1976) found that 
men with two or more coronary vessels obstructed more than 50% each, 
as documented by angiography, scored significantly higher than those 
with less obstruction on depression and anxiety self-report scales as well 
as on the global Type A scale of the Jenkins Activity Scale. Dimsdale, 
Hackett, Block, and Hutter (1978) also reported a low but significant 
relationship between Type A and depressed mood in patients hospi
talized for coronary angiography. Moreover, there is evidence that feel
ings of despair, hopelessness, and depression as well as emotional 
exhaustion belong to the prodromatas of myocardial infarction and sud
den death (Appels, 1983; Elliott & Eisdorfer, 1982; Greene et al., 1974, 
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Nixon, 1976). In one study of interviews with surviving family members 
(Greene et al., 1974), sudden death due to CHD was found to be partic
ularly prevalent among men who were described as having been de
pressed for a week to several months prior to death. 

Physiological Consequences of Self-Regulatory Mechanisms 

Although the point is conjectural at this time, specific physiological 
pathways accompanying arousal and depression have been indicated as 
a possible mechanism by which Type A behavior is associated with in
creased risk of CHD (Henry & Stephens, 1977; Price, 1982). Sympathetic 
arousal is engendered by tasks that are perceived as challenging, includ
ing tasks that initially provide feedback of failure. This arousal is marked 
by an excessive release of catecholamines, which have been implicated in 
the etiology of CHD and sudden death (Herd, 1981; Rosenman & Fried
man, 1974). The depressed mood that has been associated with pro
longed failure in laboratory experiments and with CHD events may 
activate the pituitary-adrenal cortical system, resulting in excessive cor
tisollevels which have also been implicated in the pathogenesis of CHD 
(Henry, 1983). 

In summary, the responses of Type A's to environmental challenge 
do not reflect healthy self-regulation but rather may activate neuroen
docrine systems that have been linked to CHD. On occasions involving 
challenge without failure, Type A's, more than Type B's, selectivelyat
tend to the task, suppress physiological symptoms of fatigue, and yet 
experienced elevated cardiovascular and catecholamine responses. 
When initially presented with failure, Type A's, more than Type B's, 
increase their efforts and would be expected to show parallel responses 
in terms of selective attention, symptom suppression, and cardiovascular 
and catecholamine responses. When failure is prolonged, Type A's, 
more than Type B's, give up their efforts, attribute the failure to their 
inability, and may become depressed and show elevations in cortical 
levels. Thus, when presented with stressful or challenging situations 
Type A's might be characterized as engaging in a primary and perhaps 
often a singular focus on the task (increasing their efforts) and not attend
ing to peripheral factors, including their own physiological symptoms of 
arousal and fatigue. Thus, rather than the symptoms signaling the Type 
A to engage in effective self-regulatory behavior to reduce arousal and 
risk, the focus on the task activates physiological response systems that 
are associated with increased risk. 
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Implications for Treatment 

The adoption of a self-regulatory model of Type A has strong impli
cations for treatment intervention. Within this model, cognition, behav
ior, and physiology interlock within Type A in such a manner as to 
maintain sympathetic arousal. Temporary fluctuations in physiological 
reactivity during challenge or failure become frequent, prolonged, and 
finally pathogenic. The self-regulatory mechanisms that contribute to 
this state of chronic dysregulation also influence the course of treatment. 
Reduced motivation and openness to therapeutic change may result from 
the Type A's inattention to symptom of physical illness and psychologi
cal distress. The Type A's approach to therapeutic assignments and inter
actions with therapists also reflects disregulatory mechanisms. 
Prescriptions to adopt a hobby so as to reduce vocational demands and 
the associated arousal may result in the Type A's taking up a competitive 
sport and practicing it with the same driven, aggressive zeal that charac
terizes his or her behavior in the office or boardroom. As is show by the 
research of Frankenhaeuser (Frankenhaeuser et al., 1980b). Type A's may 
lack strategies for coping with nonwork situations and may show in
creased physiological arousal when deprived of work or when bored. 
Homework assignments that limit work activities or involve unstruc
tured leisure time may, paradoxically, increase rather than decrease 
arousal unless Type A's are trained in alternative coping strategies. Sim
ilarly, an initial failure to accomplish an assigned homework task may 
produce protestations on the part of Type A's that they "can do it" and 
the setting of increased goals for the next assignment rather than serving 
as the impetus for reevaluation of the assignment and alternatives for 
accomplishing it. In short, those aspects of Type A behavior that are 
associated with heightened arousal and increased risk also reduce the 
likelihood of successful intervention. 

Timing of the Intervention 

A primary question faced by a clinician is how to intervene with an 
individual who does not acknowledge having a problem and is rewarded 
by society for the pathological behavior. Friedman (1978b) has addressed 
this issue and has argued that the most successful intervention are timed 
after the occurrence of a coronary event, such as a myocardial infarction, 
when the consequences of Type A behavior are most salient to the indi
vidual. In support of this point, Suinn was more successful in lowering 
lipid levels in a sample of post-myocardial infarction patients (Suinn, 
1975) than in a nonclinical group (Suinn & Bloom, 1978). However, given 
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the relatively high frequency of dropouts in long-term cardiovascular 
rehabilitation programs (Friedman et ai., 1982), it appears that the aware
ness of consequences is transitory and in some instances is not in itself 
capable of sustaining life-style change. Moreover, although interven
tions for post-myocardial infarction patients may reduce the frequency of 
recurrent events (Friedman et ai., 1984), it is clearly desirable that inter
ventions be directed also toward primary and secondary prevention. 

For successful intervention with adults, particularly those who are at 
increased risk of CHD but have not yet suffered a myocardial infarction, 
it may be critical to present a convincing "cost-benefit" analysis with 
respect to treatment (Roskies, 1983). Such an analysis involves assisting 
the Type A individual to identify the short- and long-term costs and 
benefits of involvement in a program of life-style change. Although Type 
A's readily attribute their material or occupational success to their behav
ior pattern, they may be unaware that this same behavior may reduce 
their ability to perform on some tasks and may also increase their risk of 
CHD. Evidence of a shifting ration in favor of Types B's to Type A's at the 
highest occupational levels (Howard et ai., 1977) may stimulate motiva
tion for change. Additionally, defining the goal of a program as assisting 
Type A's to discriminate when alternative styles may be more useful or 
efficient rather than eliminating all Type A behavior may increase their 
willingness to become involved in a therapeutic program. Although a 
delineation of costs and benefits is imperative in initial sessions, the 
selective attention that is characteristic of Type A's necessitates repetition 
of these issues throughout treatment (Friedman, 1978b). 

The behavioral and physiological similarities in Type A children and 
adults (Blaney, 1983; Lawler, Allen, Critcher, & Standard, 1981; Mat
thews, 1979; Matthews & Angulo, 1980; Matthews & Siegel, in press; 
Matthews & Volkin, 1981; Murray, Blake, Prineas, & Gillum, 1983), when 
coupled with evidence that atherosclerosis begins in childhood and ado
lescence (Enos, Holmes, & Beyer, 1953; McNamara, Molot, Stremple, & 
Cutting, 1971), provide a strong rationale for early assessment and treat
ment. Although there are few, if any, intervention studies with children 
(Suinn, 1982) treatment with children may have an additional advantage 
in that the pattern may be more malleable early in its development than 
in the adult years. 

Types of Interventions 

Systematic interventions for Type A behavior have generally in
cluded alteration of environmental elicitors of the behavior pattern as 
well as intervention in the self-regulatory mechanisms that characterized 
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the pattern (Chesney, Frautschi, & Rosenman, 1985; Suinn, 1982; Fried
man et al., 1982). Whereas supportive or dynamic psychotherapy has 
been used in the treatment of the behavior pattern, cognitive-behavioral 
interventions have been more frequently reported in the literature 
(Suinn, 1982). The latter include self-monitoring of arousal and accom
panying thoughts and behavior (Friedman et al., 1982; Levenkron, Co
hen, Mueller, & Fisher, 1982; Southern & Smith, 1982), a first step in 
modifying both the selective attention and misattribution that contribute 
to dysregulation in Types A's. Relaxation training and biofeedback are 
often components of cognitive-behavioral interventions (Girdano & Gir
dano, 1977; Suinn & Bloom, 1978, Yarian, 1976). These approaches en
hance awareness of symptoms of tension, fatigue, and discomfort and 
establish these symptoms as cues for arousal reduction. In addition to 
self-monitoring, cognitive-behavioral interventions typically involve 
contracting for and reinforcement of changes in thoughts and behavior 
(Friedman et al., 1982, Levenkron et al., 1982; Southern & Smith, 1982). 
This allows new associations to be made between relaxation and reward 
and fosters an increased preference for less challenging environments. 

Although it is still too early for firm conclusions, the evidence to date 
suggests that behavior therapy is somewhat more effective than psycho
therapy in modifying Type A behavior (Suinn, 1982). One may speculate 
that this differential success may reflect a greater effectiveness of behav
ioral techniques in altering the self-regulatory mechanisms underlying 
the Type A behavior pattern. 

Type A behavior is strongly reinforced within the culture and, as 
delineated in the self-regulatory model, provides the opportunity for 
repeated pairings of physiological arousal and reward and the develop
ment of preferences in Type A's for challenging environments and the 
arousal they engender. Additionally, because the behavior pattern is not 
always associated with successful outcomes and in some circumstances 
may result in less effective task performance, it is particularly difficult to 
change (Price, 1982). Partial schedules of reinforcement such as this have 
been found to produce high rates of targeted behaviors that are relatively 
resistant to extinction. Moreover, the cues that could allow Type A's to 
discriminate conditions in which Type A behavior will be successful 
rather than debilitating are subtle and not easily identified. Assisting 
Type A's in determining when their behavior is producing excessive 
arousal or reduced effectiveness and training them to reward themselves 
for behavior change and arousal reduction may be critical in offsetting the 
powerful effects of patterns well established by conditioning. Self-re
ward, particularly self-praise, by virtue of its immediacy as a reinforcer, 
may bring about change and render a dysfunctional self-regulatory sys
tem more functional. 
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Direct intervention in the attentional and attributional processes of 
Type A's also appears important in training them to regulate their arousal 
more effectively. The minimization and misattribution of symptoms of 
illness of Type A's suggest that health education may be beneficial. Mat
thews and her associates (Matthews et al., 1983) has recommended work
site health education programs for individuals at increased risk for coro
nary heart disease in which participants would be taught to recognize 
prodromal signs of myocardial infarction such as fatigue, depression, 
and chest pain and seek medical treatment. Such a program would ap
pear to be particularly effective because it is under challenging conditions 
such as heightened work demands that Type A's are least attentive to 
physical symptoms. 

Behavioral prescriptions or structured homework assignments may 
be sufficiently challenging so as to elicit the selective attention and attri
butional biases associated with the behavior pattern and heightened 
physiological reactivity. They also provide the therapist with abundant 
opportunities for direct observation of these self-regulatory mechanisms 
and intervention. For example, the maintenance of a narrow, constricted 
task focus in carrying out a homework assignment allows this attentional 
aspect of the Type A pattern to be directly assessed and modified. The 
use of humor and the modeling of flexibility, moderate pacing of activ
ities, and creativity in response to problems encountered in the perfor
mance of homework is also extremely helpful in fostering change. 

Failure experiences during the course of homework assignments 
also are unique opportunities for evaluation and intervention. Brief fail
ures typically result in increases in performance criterion whereas pro
longed failure may result in deterioration of problem-solving strategies 
and a failure to attend to relevant cues. Modeling of acceptance of occa
sional failure as part of human failibility, the setting of realistic standards, 
and the continued attention to relevant cues in the face of prolonged 
failure may be powerful interventions. 

Although interventions of this kind are intended to provide Type 
A's with skills for better self-regulation of physiological reactivity and 
ultimately to reduce CHD risk, they involve risks as well as benefits. The 
widening of the Type A's attentional field through self-monitoring of 
fatigue and tension requires caution, especially when paired with 
arousal-reducing strategies. Current conceptualizations (Friedman & 
Rosenman, 1974; Price, 1982) of Type A behaviors as a defense against 
underlying feelings of insecurity or despondency suggest the possibility 
of precipitating depressive symptoms during treatment. Although some 
feelings of discomfort may serve as an impetus for therapeutic change, 
dinicallevels of depression may greatly impede progress. Self-monitor
ing of relaxed and pleasurable feelings, in contrast to tension, and con-
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tracting to increase recreational, artistic, or social activities rather than 
reduce vocational demands may be a safer intervention strategy. Of 
course, increases in these positive behaviors will necessitate reduction in 
negative ones, but without making salient any negative feelings Type A's 
may be experiencing. 

Unless care is taken, interventions may also have an unforeseen 
impact on the educational, vocational, or economic productivity of Type 
A's. The behavior pattern is associated with success in these realms and, 
as Frankenhaeuser's research (Frankenhaeuser et al., 1980a) has shown, 
not always associated with heightened physiological reactivity. Exten
sive individual assessment may be required in order to determine in what 
conditions physiological arousal becomes excessive and the behavior det
rimental. The use of physiological indexes (for instance, systolic blood 
pressure as measured by ambulatory monitors) to differentiate the cir
cumstances associated with heightened arousal can increase the specific
ity of treatment and reduce the possibility of needlessly restricting 
adaptive behavior. 

In some instances, direct pharmacological intervention in addition to 
cognitive-behavioral change may be required. When an individual ap
pears unresponsive to behavioral treatment, or it is suspected that under
lying structural changes have already resulted from chronic arousal, 
medication may be a necessary adjunct to treatment. Krantz and Durel 
(1983) have shown significant reductions in physiological arousal, as well 
as some behavioral manifestations of the Type A pattern in response to 
the administration of beta blockers. However, they caution clinicians that 
although pharmacological intervention may temper the intensity of Type 
A, it does not convert Type A individuals into Type B's, and they recom
mend continued efforts in modifying the information-processing and 
behavioral aspects of the pattern in addition to the physiological compo
nents. 

Summary and Directions for Future Research 

The self-regulatory model of Type A that has been presented in this 
chapter posits that Type A's, rather than reducing physiologic arousal, 
behave in ways that maintain responsiveness and increase their risk of 
coronary heart disease. Type A's prefer and actively seek out challenging 
or stressful environments and experience as much or more physiological 
arousal when deprived of work than when given work to do. Their 
preferences for stimulation and challenge are thought to reflect condi
tioning secondary to the repeated association of the behavior pattern, the 
accompanying arousal, and reward. 
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Attentional and attributional biases also were implicated in the dys
functional self-regulatory process. Type A's narrow task focus and attri
bution of performance failure to deficits in their abilities rather than task 
characteristics are associated with accelerated efforts and sympathetic 
arousal in response to challenge and initial failure, and reduced respon
siveness, depression, and possibly increased adrenal-cortical reactivity 
with prolonged failure. These neurohormonal responses, particularly 
the enhanced sympathetic arousal, have been proposed as the mecha
nisms whereby Type A behavior is thought to increase the risk of coro
nary heart disease. Moreover, attentional and attributional biases foster a 
minimization or denial of fatigue and other prodromal signs of myocar
dial infarction that would alert Type A's to the need for corrective action 
to bring about arousal reduction. 

Given a bidirectional self-regulatory model of Type A, interventions 
may be focused directly on the physiological reactivity with subsequent 
reductions in some Type A behaviors. Alternatively, interventions may 
be focused on the cognitive-behavioral components of the pattern with 
some reductions in physiological reactivity following. 

Several aspects of the self-regulatory model of Type A behavior re
main to be clarified in future research. A central concept in the self
regulatory model is that Type A individuals prefer and actively seek out 
challenging or arousal-producing environments. However, much is still 
unknown regarding the circumstances in which Type A individuals ex
hibit enhanced physiological arousal in the naturalistic environment. 
Situational variables and task characteristics have been identified 
through laboratory research that elicit differences between Type A and 
Type B individuals in neurohormonal and cardiovascular reactivity with 
some consistency. For example, moderately difficult or competitive 
tasks, tasks involving harassment of participants, and, alternatively, pe
riods of inactivity have been associated with heightened arousal, but 
these studies do not allow for much specificity in prediction and provide 
the clinician with little concrete information to guide intervention. 

The self-regulatory model of Type A behavior also suggests that 
through continued exposure to challenging settings, temporary fluctua
tions in physiological reactivity may become more frequent or prolonged 
and eventually may become pathogenic. However, the exact mecha
nisms linking enhanced neurohormonal and cardiovascular reactivity to 
coronary heart disease are still unknown. Additionally, the intensity, 
frequency, and duration of the physiological changes necessary for sub
sequent development of coronary heart disease are unclear. 

A second key concept in the self-regulatory model is that, once elic
ited, arousal is maintained not only through the behavior of Type A's but 
through their cognitive or information-processing style. Although the 
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model does not address the etiology of cognitive mechanisms, focusing 
more narrowly on their physiological consequences, a variety of explana
tions have been offered within the literature (see Matthews, 1982, for 
review) for the selective attention and attributional biases that character
ize the Type A behavior pattern. The most comprehensive research in 
this area has been conducted by Glass (1977), who conceptualized these 
behaviors as an attempt by Type A persons to assert and maintain control 
over stressful or uncontrollable events in their environment. The "un
controllability" hypothesis, as well as several alternative explanations, 
have received some support in the research literature (Matthews, 1982). 
Further research is clearly needed for a full understanding of the etiology 
of these self-regulatory mechanisms. 
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CHAPTER 7 

Biopsychological Barriers 
to the Behavioral Treatment 

of Hypertension 

Wolfgang Linden 

This chapter has three objectives: 

1. To review briefly review the presently used behavioral modes of 
treatment for essential hypertension (EH), outline their ration
ales, and provide a summary of research on their long-term effec
tiveness. 

2. To delineate the physiology of normal and abnormal blood pres
sure regulation with an emphasis on self-regulatory mechanisms 
and their interactions. 

3. To contrast rationales for presently used treatment modes with 
the currently available knowledge on pressure regulation mecha
nisms, noting where rationales are appropriate and sufficient or 
where they may be inadequate. 

As previous authors have provided extensive reviews of physiologi
cal regulation mechanisms (Conway, 1984; Dustan, 1982; Folkow, 1982; 
Guyton, 1980; Kaplan, 1978) and the behavioral treatment of EH 
(Frumkin, Nathan, Prout, & Cohen, 1978; Linden, 1984; Seer, 1979; Shap
iro, Schwartz, Ferguson, Redmond, & Weiss, 1977) only highlights of this 
work will be described below. Research linking these two domains is 
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largely nonexistent. The primary focus of this chapter is a discussion of 
the usefulness of current treatment rationales in light of available knowl
edge on biological self-regulation mechanisms. 

Behavioral Treatments 

Although drug treatment for essential hypertension may reduce 
pressure levels of many hypertensives and is positively affecting the rate 
of cardiovascular fatality (VA Cooperative Studies, 1970; 1972), there re
main numerous drawbacks in its use. Many patients are unaware of their 
hypertension. Others are aware but do not want to seek treatment. Of 
those individuals in active treatment, many maintain high pressure 
levels because of poor compliance with a prescribed regimen and/or the 
wrong choice or dosage of drug (Kasl, 1978; Wilber & Barrow, 1972). 
Many patients do not comply because of debilitating side effects (for a 
review see Weinstein & Stason, 1976). Cost also plays a major role be
cause the drug must be taken for many years, often for the remainder of a 
patient's life, and continued medical supervision is required. The utility 
of drug treatment remains in dispute for the largest group of people with 
elevated cardiovascular risk, those with pressure values only in the bor
derline and mild EH range (Alderman & Madhavan, 1981). 

Independent of the means of reducing blood pressure, however, the 
payoff for any successful treatment is substantial because a reduction of 
only 5 mm Hg in resting diastolic pressure has been associated with a 
20% reduction in mortality (Hypertension Detection and Follow-up Pro
gram Cooperative Group, 1979). Successful treatment has also been 
noted to reverse left ventricular hypertrophy (Hypertension Detection 
and Follow-up Program Cooperative Group, 1985). 

In addition to the various drug treatments, a wide range of behav
ioral procedures for reducing elevated blood pressure are available and 
have been tested in recent years (for a review see Linden, 1984). These 
procedures possess many advantages over drug treatments including 
lower cost, lack of negative side effects and reasonably good compliance 
primarily because of the patient's positive attitude toward behavioral 
methods based on self-control. Among the behavioral modes of treat
ment that have been applied most often and are fairly well researched are 
relaxation techniques such as autogenic training, progressive muscular 
relaxation, transcendental meditation, and Benson's relaxation response, 
as well as biofeedback and stress management procedures. The relax
ation methods appear to have a number of essential components in com
mon. Benson (1975) identified four common elements: (a) a generally 
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quiet environment and the instruction to keep the eyes closed, (b) a body 
position which per se is associated with low muscle tension, (c) a passive 
attitude achieved through instructions to push interfering thoughts 
aside, and (d) use of a mental vehicle, for example, thinking of a certain 
word or sound, observing an object, or listening to a prerecorded text 
that is repeated many times and is intended to reduce the awareness of 
environmental cues. Biofeedback is primarily applied as blood pressure 
feedback through which subjects are to acquire control over their autono
mic functioning in ways similar to the relaxation training procedures but 
with additional physiological feedback of actual occurring changes. 
Stress management generally refers to treatment packages that are more 
comprehensive than either relaxation procedures or biofeedback alone. 
These packages typically include common elements such as relaxation 
training, possibly some blood pressure biofeedback, and generally the 
training of coping skills for a variety of environmental stressors at both 
behavioral (assertion training) and cognitive levels (cognitive reappraisal 
of environmental cues). The common objective of all behavioral methods 
is to reduce sympathetic overarousal based on the rationale that this is 
the primary dysfunction in essential hypertension. The treatment for 
these approaches observed in many well-controlled studies have been 
encouraging so far. All methods lead to significant reductions in blood 
pressure in the laboratory, generalize to home and work sites, and tend 
to be maintained for up to 3 years following treatment completion 
(Agras, 1983; Charlesworth, Williams, & Baer, 1984; Glasgow, Gaarder, & 
Engel, 1982; Jorgensen, Houston, & Zurawski, 1981; Libo & Arnold, 1983; 
Luborsky et al., 1982; Southam, Agras, Taylor, & Kramer, 1982). In these 
and other outcome studies relaxation, biofeedback, and stress manage
ment consistently fare better than either no treatment or placebo condi
tions. Such outcome comparisons revealed blood pressure reductions of 
6 to 18 mm SBP and 8 to 15 mm DBP for biofeedback and 4 to 26 mm Hg 
SBP and 2 to 19 mm Hg DBP for muscular relaxation in the laboratory 
(Linden, 1984). There are not enough well-controlled studies available yet 
to give similarly concrete figures for autogenic training or stress manage
ment packages. Although outcome data make all these methods look 
comparable with respect to effectiveness in follow-up, generalization 
potential, and cost-benefit analysis, relaxation methods and stress man
agement packages are generally favored over biofeedback. Biofeedback is 
expensive because of equipment needs and individual attention require
ments by a well-trained professional. Relaxation can easily be taught in 
groups. Behavioral treatment methods are mostly applied to patients in 
the borderline and mild hypertension range, as reductions of 10 mm Hg 
SPB and DBP on average are sufficient to bring most patients back into 
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the normal ranges and may therefore constitute sufficient treatment for 
these subgroups. At present, there is no claim made that behavioral 
treatments may be totally satisfactory modes of intervention for mode
rate to high EH pressures ranges. It appears clear from this body of 
literature that behavioral methods are useful and cost-efficient aids in the 
treatment of essential hypertension, but their rationales appear fairly 
coarse given the complexity of hemodynamics that underlie the problem. 
Careful attention directed at understanding abnormal blood pressure 
regulation mechanisms in EH may possibly lead to suggestions for more 
effective behavioral treatments. This is the objective of the remainder of 
this chapter. 

Physiological Regulation of Normal and 
Abnormal Blood Pressure Levels 

Blood pressure is a physiological parameter which must be consid
ered a composite or the result of a variety of different physiological pro
cesses at the cardiac and vascular levels. Blood pressure is primarily 
determined by cardiac output and by the resistance that the blood vessels 
offer to the flow of blood initiated by the heart. Cardiac output in turn is 
determined by both stroke volume and frequency of the heart beat. If one 
or more of these variables change in the same direction, blood pressure 
increases or decreases if other determining variables remain stable. It is, 
however, possible that no significant change in blood pressure will be 
evident if one determining variable (e.g., heart rate frequency) increases 
while another variable, for example, peripheral resistance, decreases to a 
comparable degree. The determination of blood pressure therefore does 
not provide comprehensive information about entire cardiovascular ac
tivity patterns and does not permit a reliable conclusion as to which 
physiological events have in fact contributed to this blood pressure value 
as an end point. In order to gain a comprehensive understanding of 
cardiovascular activity it is therefore necessary to determine concurrent 
changes in all those variables involved in blood pressure regulation. This 
requirement represents enormous problems for the blood pressure re
searcher. 

The understanding of blood pressure control systems is further com
plicated by the fact that all determining variables interact with each other 
and are tied to multiple self-regulatory feedback systems (Guyton, 1980). 
Guyton, Cowley, and Coleman (1972) and Guyton (1980) have described 
eight distinct feedback systems that contribute to the control of blood 
pressure levels: (a) the baroreceptor system; (b) the renin-angiotensin 
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vasoconstriction system; (C) the kidney body-fluid system; (d) the chemo
receptor system; (e) the eNS ischemic reaction; (f) the vascular stress
relaxation mechanism; (g) the capillary fluid-mobility mechanism, and 
(h) the aldosterone feedback system. 

The baroreceptor system is based on sensible nerve endings that react 
upon deformation or strain of the blood vessels. When blood pressure 
increases, due to increased cardiac output, for example, deformation or 
strain of the vessels activates the baroreceptor endings. This baroreceptor 
activation leads to an inhibition of the vasomotor discharge by means of 
the pathway of the sympathetic nervous system (SNS). Decreased vaso
motor activity concurrently increases the activity of the cardiac vagus. 
The resulting vessel dilation and decrease of cardiac activity opposes the 
increase in blood pressure and leads to a return of normal blood pressure 
values. The excelling characteristic of a properly functioning barorecep
tor system is the rapidity of this control mechanism. Within a 15 seconds 
the baroreceptor reflex compensates for by far the largest proportion of 
previous change. The remaining portion of blood pressure change, how
ever, must be compensated for by other more slowly functioning control 
systems. 

The renin-angiotensin vasoconstriction system controls against abnor
mally low blood pressure. When blood pressure decreases, the kidneys 
secrete renin which in turn results in the formation of angiotensin. In
creases in angiotensin lead to a constriction of peripheral blood vessels 
and blood pressure increases. This mechanism achieves its optimal effi
ciency after approximately 20 minutes and its is able to compensate for 
62% of the acute blood pressure changes (Guyton et al., 1972). 

The kidney body-fluid regulation system controls elevated blood pres
sure through a progressive loss of body fluid whereby blood volume and 
finally blood pressure are reduced. This system requires healthy kidneys 
and a stable salt-water supply. In addition, it requires several days before 
reaching optimal efficiency. The kidney body-fluid control system pos
sesses the ability to remain active until complete compensation has been 
achieved and the blood pressure returns to normal values, that is, the 
value present prior to the strain. 

In the chemoreceptor system low blood pressure will trigger a de
creased activation of peripheral chemoreceptors, thereby stimulating the 
SNS. The parasympathetic nervous system (PNS) will then be inhibited, 
with the consequence being a stabilizing rise in blood pressure. The 
ischemic reaction of the central nervous system decreases the blood flow to the 
lower areas of the brain when blood pressure decreases. This again has a 
stimulating effect on the sympathetic nervous system and leads to a 
blood pressure increase. Elevated pressure in the circulatory system acti-
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vates the stress-relaxation mechanism which leads to a slow relaxation of the 
vessel walls and lower pressure through this mechanism. Inversely, low 
blood pressure leads to a slow vasoconstriction and thus increases blood 
pressure. 

The capillary liquid mobility mechanism influences blood pressure such 
that, with elevated pressure in the capillaries, fluid from the circulatory 
system will be drawn into the interstitial tissues. If pressure is very low, 
fluid from these interstitial tissues will be liberated and again rein
troduced into the circulatory system. 

The aldosterone feedback mechanism, which is activated by a low blood 
pressure, is a component of the kidney body fluid system. This mecha
nism triggers a heightened production of aldosterone, thereby leading to 
increased storage of salt and water in the kidneys. 

Guyton (1980) has made the argument that of all blood-pres sure
controlling mechanisms only one should truly be called a control mecha
nism, that is, the renal body-fluid control mechanism. He suggests call
ing all other mechanisms "damping" or "buffering" mechanisms 
because, although they facilitate and contribute to the control of blood 
pressure, they cannot bring blood pressure changes back to their basal 
levels without the help of other systems. Specifically, it is only the kidney 
body-fluid system that has a 100% maximum gain that will continuously 
control the return of pressure to its original value. Other systems are 
considerably more rapid in their action but not so complete. These highly 
varying degrees of rapidity versus completeness in feedback gain are 
displayed in Figure 1, where the amount of gain for different systems is 
displayed as a function of time. 

This graph again stresses the point that all control mechanisms that 
have rapid but not infinite gain can therefore be considered only modera
tors or buffers. The only true control system that allows for 100% control 
or infinite gain is the renal blood-volume pressure control system. On 
this basis Guyton builds a strong argument that the renal blood-volume 
pressure control system is possibly the most important in understanding 
abnormal pressure regulation. The complexity of all regulatory systems 
involved in the control of blood pressure represents a typical example of 
the multilevel interactive models described in Chapter 1, where it was 
mentioned that possibly more than one system can be involved in the 
control of a particular physiological function and that these multiple 
systems may have cumulative, accelerating effects or may possibly cancel 
each other out if the directionality of their effect is of similar magnitude 
but in opposing directions. Hence, the blood pressure control system 
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Figure 1. The degree of activation, expressed in terms of feedback gain, of different pressure
control mechanisms following a sudden change in arterial pressure. Note the rapid activa
tion of the nervous mechanisms, the moderately rapid activation of several intermediate 
pressure control mechanisms, and the slow but extremely powerful activation of the renal 
body-fluid control mechanism. From Circulatory Physiology: III. Arterial Blood Pressure and 
Hypertension (p. 7) by A. C. Guyton, 1980, Philadelphia: W. B. Saunders. Copyright 1980 by 
the W. B. Saunders Company. Reprinted by permission. 

represents a system with these multilevel, self-regulatory biological 
mechanisms. 

The complexity of blood pressure regulating mechanisms as de
scribed above doubtless appears very confusing and represents enor
mous challenges to the measurement of these simultaneously occurring, 
interacting processes. However, in light of the multiple objectives that 
blood pressure regulation must fulfill this complexity appears necessary: 
namely, it is the function of arterial blood pressure regulation to provide 
a constant pressure head which can meet the requirements of the pres-
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sure regulation system. These requirements include a constant pressure 
steady and high enough so that any tissue can call for significantly in
creased blood flow at any time. A steady pressure level also must be 
maintained so that the blood flow controlling apparatus can always be 
assured of sufficient blood pressure in demand situations. Finally, pres
sure is to be prevented from increasing so much that the energy load on 
the heart is deleterious to long-term survival of the heart muscle itself and 
lasting damage to the vessels themselves can occur. 

In principle, a pathological change or dysfunction in anyone of these 
regulation systems could contribute to blood pressure problems, consid
ering that the other mechanisms do not balance or counter this pathol
ogy. That, of course, is exactly the purpose of this complex system, 
namely, to provide multiple control so that inefficiency in one system can 
be and will be counterbalanced by other pressure control mechanisms. 
For example, it is known that people who have entire limbs surgically 
removed and who therefore experience a dramatic drop in overall pe
ripheral resistance will still have constant blood pressure that becomes 
balanced within a brief period of time. In addition, it has been found that 
in earlier attempts to treat high blood pressure through sympathectomy 
these interventions were successful in reducing blood pressure but only 
for short periods of time; within a few months pressure levels returned to 
normal (d. Smithwick & Robertson, 1973). There are many more exam
ples that could be cited as to how dramatic changes to one control system 
still have resulted in constant blood pressure which could then be attrib
uted to the proper functioning of other systems. 

This introduction to basic mechanisms of blood pressure regulation 
provides the necessary tools for understanding how high blood pressure 
can develop and be maintained. A number of the pressure regulation 
systems mentioned primarily serve to control for abnormally low pres
sure; for this reason, the chemoreceptor system, the ischemic reaction of 
the central nervous system, and the aldosterone feedback mechanism are 
of lesser importance for the understanding of high blood pressure than 
are the baroreceptors, the renin-angiotensin system, the kidney blood
volume regulation system, and the stress relaxation mechanism. The 
remainder of this chapter concentrates on those mechanisms principally 
capable of reducing elevated pressure and, if dysfunctional, represent 
the most likely "candidates" for explaining sustained pressure eleva
tions. 

In order to gain an understanding and establish a perspective on the 
pathways of the shift from low (or normal) to high blood pressure, we 
will have to describe how these regulation systems become instable, and, 
more specifically, we will have to understand how instability can lead to a 
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shift to higher levels that are accepted and maintained by other regula
tory systems. How can a change that occurs in one or more systems not 
become a target of counteraction by other mechanisms? In some ways 
there has to be either a detachment of various systems or multiple dam
ages within the body of self-regulatory systems. At this point, there has 
been a fair amount of research, but the conclusions still remain somewhat 
speculative. The emphasis in these past studies has been on the baro
receptor system, the kidney blood-volume control system, and the no
tion of sympathetic hyperreactivity which in turn ties in with both 
regulation systems (Conway, 1984; Dustan, 1982; Guyton, 1980). 

With respect to the baroreceptor system, it has been argued that 
systematic, chronic changes in the system may playa role in the etiology 
and maintenance of essential hypertension (Shimada, Kitazumi, 
Sadakane, Ogura, & Ozawa, 1985). Justification for this argument can be 
derived from the observation that baroreceptors possess variable, adap
tive set points which increase when the baroreceptors are exposed to 
continuous strain and innervation. Numerous studies support this hy
pothesis. The observation of heightened baroreceptor thresholds in hy
pertensive animals (Folkow, 1975; McCubbin, Green, & Page, 1956) ties in 
with the earlier description of the baroreceptor system as a buffering or 
moderating system but not a true control system. Because baroreceptors 
will act very rapidly in reducing blood pressure but do not reduce pres
sure to the original baseline value, repeated activation of the barorecep
tor system will set the resulting presumed baseline pressures at a higher 
level as long as the stimulation of the baroreceptors occurs in sufficiently 
short intervals so that other control systems (primarily the kidney blood
volume control system) do not come into effect. The baroreceptor of a 
hypertensive dog, for example, started firing only at a pressure level that 
in an animal with normal blood pressure would have led to a continuous 
discharge (Sleight, Robinson, Brooks, & Rees, 1975). Mancia, Ferrari, 
Gregorini, Ludrovk, and ZancheUi (1978) have further supported this 
observation of decreased baroreceptor sensitivity in human subjects with 
elevated blood pressure. 

In the search for transformation mechanisms that explain how re
peated, acute increases in pressure lead to chronic pathological hyperten
sion it must be demonstrated how short-term elevations affect multiple 
elements of the pressure control system so that they will maintain pres
sure at higher levels. It has been observed that during extreme acute 
arousal there may be excessive secretion of renin and subsequent forma
tion of angiotensin which can cause severe vasospasms in arterioles and 
small arteries, possibly leading to bulbous enlargements of the vessels 
between segments of the spasm (cf. Giese, 1976; Goldby & Beilin, 1974). 
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The bulbous enlargements then may leak almost pure plasma into the 
vascular wall which in turn leads to the deposition of plasma, proteins, 
and subsequent vascular fibrosis. If the vessel walls are damaged, any 
pressure control system involving blood vessel flexibility may be ham
pered. Furthermore, when arterial pressure becomes extremely high, it 
has been observed that the usual autoregulation mechanism that protects 
the capillaries from unusually high intravascular pressure often fails 
(Walker & Guyton, 1967). There have been observations that if such 
damage is initiated in the blood vessels, simultaneous progressive renal 
lesions will tend to decrease all functional capacities of the kidneys, 
which threatens the facilitation of pressure regulation through the kid
ney blood-volume controller (Moehring, Moehring, Petri, Haack, & 
Hackenthal, 1975). The potential damage in the kidney is particularly 
important since only the kidney blood-volume pressure control system 
has the unique propensity for infinite gain previously mentioned. This 
mechanism will be discussed in detail below. 

The kidney blood-volume pressure control mechanism that we are 
about to discuss clearly differs in its propensities from the other mecha
nisms, such that it has what Guyton (1980) calls a "servocontrol" mecha
nism, whereas all other pressure regulation systems have only buffering 
or damping effects. A servocontrol is analogous to what obesity re
searchers have called the set point theory. Specifically, a servocontroller 
is defined as a mechanism with two major components. The first is a 
system that is independently capable of readjusting a controlled variable 
(in this case blood pressure) back toward a control value whenever the 
variable strays on either side of that control value. The second compo
nent necessary to a true servo controller is an independent system (or 
systems) that can alter the control value to which the intrinsic system 
readjusts the variable. Therefore, the notion of a servo controller is an 
excellent prototype of the multiple system approach that we described in 
Chapter 1. That is, within a certain system there may be functional self
regulation; however, this system again is embedded in another level of 
systems which may change the set points (or other inherent definition of 
a target) that the first system attempts to achieve. Whereas other buffer
ing mechanisms, as noted above, have no intrinsic means of determining 
the correct long-term level of arterial pressure, the kidney blood-volume 
pressure servocontroller does have such intrinsic properties and will 
make the necessary adjustments in order to maintain a constant baseline 
level of arterial pressure on a long-term basis (Guyton, 1980; Guyton et 
al., 1974). For an understanding of the components and interactions of 
the kidney blood-volume pressure servo controller the basic components 
must be explained and the particular importance of this system for long-
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term blood pressure control outlined. The key elements of this system are 
displayed in Figure 2. The function of each element will be explained in 
more detail in the following section. 

Boxes 1,2,4, and 5 describe a typical negative feedback control loop. 
The general characteristics and functions of such a loop have been de
scribed elsewhere (Schwartz, 1976). For the present case, an increase in 
arterial pressure produces an increase in the kidney's output of water 
and salt (d. Navar, 1978). Then, as illustrated by the dashed arrow be
tween boxes 2 and 4, the increased output of water and salt leads to a 
decrease in blood volume. This decrease in blood volume in turn de
creases the cardiac output (box 5). A decrease in cardiac output feeds 
back to box 1 to decrease arterial pressure. Note, however, that the per
son's fluid intake (see box 3) has a tendency to increase blood volume. 
Thus, the kidney output of fluid is balanced against the daily fluid intake. 
When output and intake are exactly equal, arterial pressure will also 
remain constant. When output is greater than intake, pressure tends to 
fall progressively until stability is reached. Conversely, if intake is greater 
than output, blood volume, cardiac output, and, concurrently, arterial 
pressure will rise (until ultimately the heart fails). 

ARTERIAL 
PRESSURE 

Q) 

Cardiac Output 

Figure 2. Block diagram of the kidney blood volume pressure servocontroiler, the keystone 
to long-term arterial pressure regulation. Points A and B represent the two unique inputs to 
this system at which the set point for pressure control can be altered. From Circulatory 
Physiology: III. Arterial Blood Pressure and Hypertension (p. 21) by A. C. Guyton, 1980, Phila
delphia: W. B. Saunders. Copyright 1980 by the W. B. Saunders Company. Reprinted by 
permission. 
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There is a distinct difference between this servocontrol system and 
the other buffering systems. Each of the previously discussed mecha
nisms will bring arterial pressure toward normal by a certain percentage 
but will not bring it back 100% to its original level; they reach a plateau in 
their pressure-adjusting effect and do not possess infinite gain capa
bilities as does the kidney blood-volume pressure servo controller (as in 
Figure 1). 

This particular advantage of the kidney servo controller requires fur
ther explanation. First, let us consider a healthy individual with initial 
normal pressure, that is, the long-term baseline control value, and a 
balanced daily fluid output and intake. What happens when arterial 
pressure rises slightly above normal? If there is no commensurate in
crease in intake, then there will be more output than intake and the blood 
volume will decrease. Furthermore, blood volume will continue to de
crease indefinitely until the kidney output decreases back to its original 
value and again equals fluid intake. However, kidney output will not 
return to its original value until the arterial pressure also returns to its 
original or baseline value, its set point. Therefore, the effects of the feed
back loop described in boxes 1, 2, 4, and 5 are evident until such time that 
arterial pressure returns to its set point or original baseline value. 

When the arterial pressure falls below normal the kidney output 
decreases below the level of the fluid intake. As a result, blood volume, 
cardiac output, and arterial pressure continue to rise until the kidney 
output comes back into equilibrium with the fluid intake. When this has 
been achieved, the arterial pressure also has returned to the original 
control value. Thus, if the kidney blood-volume pressure servo controller 
is left entirely alone without other factors besides pressure itself affecting 
either kidney output or fluid intake, this mechanism will always return 
arterial pressure to its original level. However, it does not do this instan
taneously because the cumulative effect of this control mechanism re
quires minutes, hours, or sometimes even weeks to develop fully. 
Therefore, this mechanism is not of significant value as a short-term 
arterial pressure buffering system but has its value as the keystone of 
long-term regulation of arterial pressure control. For an illustration of 
this point, the reader may refer again to Figure 1, which displays the 
degree of gain of which various control systems are capable and the 
amount of time required to achieve it. 

Now that a basic model of the servocontroller and its first compo
nent, readjustment to the control value, has been described, we can 
proceed to illustrate the second component and the manner in which it 
may possibly relate to developing high blood pressure. Namely, we must 
understand how the set point is defined and how possibly it can be 
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altered. Specifically, the intrinsic control system as displayed in Figure 2 
can be altered at two different points, A and B, to change the control 
value to which the arterial pressure is regulated. At point B it is easy to 
understand that one can change the daily level of fluid intake by drinking 
more. This obviously will change the kidney output required to balance 
the fluid intake and it will also modify the level of arterial pressure re
quired to give that amount of kidney output. Thus, the change in fluid 
intake alters the control pressure level, that is, the set point, to which the 
servo system as shown in Figure 2 will adjust the arterial pressure. 

The servocontroller can also change the set point at point A. When 
the kidneys are operating normally and are not disturbed in any way, 
they have a predictable long-term response to arterial pressure changes: 
a given pressure triggers a certain kidney output and a given increase in 
pressure gives a certain increase in kidney output. However, other fac
tors besides arterial pressure affect the response of kidney output to 
arterial pressure. These factors include salt intake, the level of hormones, 
such as catecholamines, angiotensin, antidiuretic hormone (ADH), and 
aldosterone; as well as the degree of neural stimulation of the kidney. A 
change in anyone of these factors will therefore change the level of 
kidney output at a given arterial pressure. Therefore, the control pres
sure level to which the arterial pressure is regulated may also change. 

This information provides important clues for understanding the 
maintenance and etiology of hypertension. As the kidney blood-vol
ume pressure servocontroller is the only system that possesses infinite 
gain characteristics, ultimately some kidney dysfunction is necessary 
(and possibly a sufficient component) in determining high blood pres
sure. However, the factors that induce a healthy kidney with a low set 
point and a functioning servocontroller to shift its activity levels to a 
higher level and maintain it there must be explained for a complete 
understanding of the development of essential hypertension. Generally, 
the sympathetic nervous system is considered to play an important role 
here, and a brief review of research on such effects is presented next. 

There is clear consensus in major literature reviews (Conway, 1984; 
Dustan, 1982; Guyton, 1980) that changes in sympathetic tone are charac
teristic of many hypertensives, in particular those in the borderline and 
low EH range and those with labile pressure. These individuals often 
show increased pressor responses to psychological stressors which may 
occur before hypertension has developed and may characterize those 
individuals who are genetically susceptible. Numerous studies demon
strate the involvement of elevated sympathetic tone in borderline hyper
tension. Some of these are based on orthostatic manipulations (Frohlich, 
Tarazi, Ulrych, Dustan, & Page, 1967; Louis, Doyle, & Anavekar, 1973). 
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The results of investigations by Julius, Esler, and Randall (1975) indicated 
that young people with borderline hypertension tend to have increased 
adrenergic activity. Further studies by Falkner, Onesti, Angelakos, Fer
nandes, and Langman (1979) have shown exaggerated pressor responses 
to mental arithmetic in normotensive young people with powerful hy
pertension. This hyperreactivity was not accounted for by either intrinsic 
disturbances of contractility or by increased central blood volume, thus 
supporting the notion of SNS hyperactivity. Chobanian and his co
workers (1978) further underlined that for the borderline EH subject it 
was SNS reactivity to strain rather than resting tone that was elevated. In 
addition, there is evidence that peripheral sympathetic system activity 
may also be excessive; in patients with the hyperdynamic syndrome 
increased heart rate responses to isoproterenol infusions were found 
(Frohlich, Tarazi, & Dustan, 1969). The success of beta-blocker treatment 
further supports the hypothesis of sympathetic hyperarousal in hyper
tensives even though the action mechanisms for beta blocker themselves 
are poorly understood. Unfortunately, changes in sympathetic tone in 
humans can be measured only with great difficulty and typically only by 
indirect means. An elevation in plasma norepinephrine or epinephrine 
can, with reservation, be taken to indicate increases in sympathetic activ
ity. Conway in his review (1984) suggested that at least some hyperten
sives have clearly elevated plasma norepinephrine concentration 
whereas others may have elevated epinephrine levels. Some additional 
clarification of the notion of heightened sympathetic tone has been pro
vided in a series of two recent studies by Fredrikson, Dimberg, Frisk
Holmberg, and Stroem (1985) and Fredrikson and Engel (1985). In both 
studies, stress responsivity of hypertensives and normotensive controls 
was studied on a variety of sympathetic parameters of which some were 
cardiovascular in nature (blood pressure, blood flow, heart rate) and one 
not directly related to cardiovascular systems (electrodermal response). 
Whereas hypertensives displayed consistent hyperarousal on cardio
vascular measures, they did not show differential responsivity on non
cardiovascular arousal indices. These researchers suggested that 
sympathetic hyperactivity of hypertensives is specific only to the cardio
vascular system but not part of generalized sympathetic nervous system 
arousal. 

The missing link in identifying sympathetic hyperreactivity as a pre
dictor or precursor of high blood pressure is, of course, the demonstra
tion that individuals with cardiovascular hyperresponses are in fact at 
significantly higher risk for the long-term development of chronic high 
blood pressure. Unfortunately, there are few longitudinal studies avail
able to substantiate this point. Four studies provide some evidence that 
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this hypothesis may be correct. Wilson and Meyer (1981), in a large sam
ple of 3,395 men and 425 women, found excessive response to an exercise 
stressor to be generally predictive of subsequently elevated resting pres
sures when measured two years following the initial testing. Another 
prospective study supporting the same point was executed by Keys et al. 
(1971), who reported that cardiovascular reactivity, specifically diastolic 
blood pressure response to a cold stressor, was a significant predictor of 
subsequent coronary heart disease. 

A third pertinent study provides a 45-year follow-up of subjects 
exposed to the cold pressor test in 1934 (Wood, Sheps, Elveback, & Schir
ger, 1984). At follow-up in 1979 hypertension had occurred in 71% of the 
initial hyperreactors but only in 19% of the initial normoreactors. Despite 
its laudable sample size, however (N = 142 in 1979), the findings must be 
interpreted with some reservation since about half of the original sample 
(N = 300) were not available at follow-up. Finally, a fourth study with 
monkeys provides some additional related prospective evidence. Man
uck, Kaplan, an Clarkson (1983) measured individual differences in acute 
heart rate responses to a discrete stressor. Monkeys on a moderately 
atherogenic diet were exposed to a threatening stimulus (operationalized 
as a glove used to capture the animal) which consistently elicited very 
large heart rate changes. Animals were divided into low mean (61 % over 
resting) and high mean (88% increases) heart rate reactors. Necropsy 
results clearly indicated that high heart rate reactors had significantly 
greater coronary and aortic atherosclerosis then did low heart rate reac
tive animals. These four studies together provide some tentative support 
for the hypothesis that cardiovascular (that is, heart rate) responsiveness 
under psychological strain is a marker in the development of heart dis
ease. Only two of these, Wilson and Meyer (1981) and Wood et al. (1984), 
directly relate to elevated resting blood pressure as the long-term out
come in hyperreactive individuals. 

Finally, it has been argued above that there may be multiple interac
tions between the baroreceptor, the kidney blood-volume servo
controller, and the sympathetic nervous system. A recent study by Light, 
Koepke, Obrist, and Willis (1983) provides empirical evidence for such a 
link by presenting data on responses to competitive mental tasks in 
young men with one or two hypertensive parents and/or with borderline 
hypertension. In this study, blood pressure, heart rate, and urinary so
dium and fluid excretion were measured. In the high risk group (defined 
as individuals with hypertensive parents), the degree of retention was 
directly related to the magnitude of heart rate increase during stress, 
thereby suggesting common mediation by way of the sympathetic ner
vous system. Thus, psychological stress appears to induce changes in 
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renal excretory functions which in individuals at risk may playa critical 
role in long-term blood pressure regulation. 

From this review of the literature it appears that there are multiple 
pathways linking behavioral and cognitive factors and the development 
and maintenance of essential hypertension, all of which somehow in
volve the kidney. Specifically, we were looking for explanations as to 
how the set point of the kidney servocontroller could be modified so that 
the system then maintains the elevated pressure. 

One such pathway is comprised of genetically predisposed dysfunc
tional kidneys which fail to adapt to the high salt intake typical of the 
present diet in Western society. Continued high salt consumption com
bined with a deficient kidney leads to servo controller resetting and ele
vated blood pressure. Another pathway is more complex and involves 
multiple components of the self-regulation mechanism that involve the 
kidney and resetting of the renal function curve, that is, the servo
controller threshold. The presumed common denominator in this path
way is heightened SNS reactivity due either to a genetic predisposition 
for hyperreactivity or to poor cognitive-behavioral coping skills in re
sponse to high and/or repeated environmental demands. The coexis
tence of both genetic predisposition and poor coping is likely to have 
additive, negative effects on sympathetic reactivity. Next, frequent and 
excessive SNS arousal may directly and negatively affect kidney func
tioning or it may do so indirectly in a number of ways. These include 
damage to the blood vessels, both on a systemic level and within the 
renal vasculature itself, due to acute, extreme bursts of SNS activity. 
Lastly, sympathetic hyperreactivity may lead to resetting of the bar
oreceptor threshold, which may contribute to maintenance of elevated 
arterial pressure and in turn may lead to slow but cumulative structural 
changes in the vasculature, that is, loss of flexibility. This loss of flexibility 
heightens vascular resistance, which again will provoke shifts in the 
renal function curve. 

Unfortunately, one can not unequivocally assert at this time that any 
one, or even all, of the pathological processes described above are neces
sary and sufficient conditions for provoking and maintaining essential 
hypertension. Knowledge of the gain propensities of various self-regula
tory systems, however, would logically dictate that kidney dysfunction 
must playa role. 

Although the known interactions of various self-regulatory mecha
nisms in arterial pressure have already required a fairly complex discus
sion, the matter is further complicated by the fact that a variety of 
subtypes of essential hypertension have been identified. We have al
ready distinguished early essential hypertension with elevated cardiac 
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output (primarily arising from excessive SNS activity) and normal pe
ripheral resistance for chronic EH with normal or even abnormally low 
cardiac output but significantly elevated peripheral resistance. Further 
important distinctions are the salt-sensitive versus salt-resistant type and 
the low versus high plasma renin distinction. 

High salt intake has long been suspected to be a general contributor 
to hypertension and coronary artery disease, but it now appears clear 
that salt intake in the general population and blood pressure are not 
strongly related (Holden, Ostfeld, Freeman, & Hellenbrand, 1983; 
Swales, 1980) Many hypertensives, however, react adversely to high so
dium intake (Fujita, Noda, & Ando, 1984; Kawasaki, DeLe a, Barter, & 
Smith, 1978). Fujita and his colleagues found an elevated cardiac index 
and higher epinephrine and norepinephrine and plasma renin activity, 
relative to normotensive controls, in borderline hypertensives after a 
sodium load. Treatment with antidiuretic medication (Fujita et al., 1984) 
or salt restriction (Ambrosioni et al., 1982) often succeeds in reducing 
blood pressure and, when given conjointly with potassium, reestablishes 
a sodium-potassium balance. Although these findings reflect group av
erage effects, there remain many hypertensives who are not salt-sensi
tive and who will therefore not show the beneficial effects of either 
antidiuretic medication or salt restriction observed in others (Guyton, 
1980). Furthermore, treatment with diuretics or salt restriction may cause 
marked increases in renin secretion which in turn, through the renin
angiotension system, will negatively affect renal function (DeClue et al., 
1978). 

Plasma renin activity (PRA) itself tends to vary with age and is ele
vated only in a relatively small percentage of hypertensives. High PRA is 
most prevalent among young borderline hypertensives (estimated 30% 
in Esler, 1977) and is typically associated with relatively low total periph
eral resistance (TPR) (Thomas, Ledingham, & Berlin, 1976). As hyperten
sives get older PRA decreases and TPR increases. An interesting correlate 
of high PRA is that of a distinct personality feature which is not seen in 
hypertensives with low PRA levels (Esler et al., 1977; Thailer, Friedman, 
Harshfield, & Pickering, 1985). These psychological aspects of self-regu
lation will be discussed in more detail below. 

Biopsychological Sequelae of High Blood Pressure 

The previous section was entirely devoted to physiological self-regu
lation of arterial pressure, and little attention was given to potential links 
between psychological and physiological processes. The available evi-
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dence for such a link is somewhat sketchy and speculative. Three main 
themes seem to prevail: (a) symptom perception processes and how they 
effect help seeking and compliance with treatment, (b) effects of elevated 
blood pressure on cognitive abilities in general, and (c) the link between 
certain personality traits and behavioral skills and elevated arterial pres
sure. 

Symptom perception research has received input from a variety of 
empirical and theoretical sources: the original "health belief model" 
(Becker & Maiman, 1975), Leventhal's work on common sense represen
tation of illness danger (Leventhal, Meyer, & Nerenz, 1980; Meyer, Le
venthal, & Gutmann, 1985), Pennebaker's extensive analysis of the 
physical symptom perception process and stages and determinants of 
perceivability (Pennebaker, 1982), and the "modified health belief 
model" (Feuerstein & Linden, 1984). This body of research and concep
tual analysis converges in noting that high blood pressure is not associ
ated with specific symptoms, there is no pain or significant distress, and 
there is no reliable self-perception of BP resting levels, or change magni
tude, or even direction of change. As a consequence, hypertensives 
rarely seek treatment on their own; they are not highly motivated to 
accept and stay in treatment; and even if treatment is initiated most drop 
out (d. Meyer et aI., 1985). This problem of the inability to perceive 
change becomes particularly aggravated when the symptom-free (but 
"ill") hypertensive initiates drug treatment and encounters some of the 
likely negative side effects of the drug. He or she then tends to feel 
subjectively and acutely worse than before the treatment, the positive 
effects of which they do not even perceive. This inconsistency of drug 
treatment sequelae with common-sense models of illness appears to be a 
major reason for poor treatment compliance, as Meyer et al. (1985) have 
documented. 

The notion of blood pressure elevations affecting cognitive abilities 
was first put forward by Lacey (1967), who suggested that increases in 
heart rate or blood pressure led to feedback that inhibited cortical activ
ity. It is quite likely that such cortical inhibition can account for the 
findings of Wilkie and Eisdorfer (1971), who compared IQ in hyperten
sives and a matched control group over a lO-year period and found in
creasing deficits in overall IQ and nonverbal subtests in the hyper
tensives. These findings were further substantiated by Goldman, Klein
man, Snow, Bidus, and Korol (1974) who, after controlling for age and 
IQ, also observed that untreated hypertensives made so many errors on a 
neuropsychology test battery that their scores typically surpassed the 
criterion levels for brain dysfunction. More recently, it has been reported 
that after reducing elevated blood pressure with antihypertensive medi-
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cation, the previously seen deficits on sensory-perceptual, cognitive, and 
psychomotor tests had reversed when reexamined 15 months later (Mil
ler, Shapiro, King, Gincherean, & Hosutt, 1984). A control group of hy
pertensives who had not received active treatment remained deficient 
when compared with normotensive controls. Finally, a fascinating but 
difficult to interpret study by Dworkin, Filewich, Miller, and Craigmyle 
(1979) provides further stimulation for research. These researchers in
creased the blood pressure of laboratory rats with a phenylephrine infu
sion and noticed that the animals attempted much less frequently to 
terminate or avoid noxious electrical shocks than was observed in con
trols who had received blood-pressure ineffective saline infusions. This 
effect was no longer observed after baroreceptors had been operatively 
denervated. If it were true for humans as well that blood pressure eleva
tions led to decreased perception of stress symptoms, then one could 
delineate an operant learning mechanism that would explain why contin
ually elevated blood pressure is not perceived as aversive or may even be 
perceived as pleasant. Further confirmation of the baroreceptor-cortical 
inhibition link has been reported by Elbert, Pietrowsky, Kessler, Lutzen
berger, and Birbaumer (1985). These researchers replicated Dworkin et 
aI.'s findings with a human population in a functionally similar design. 
Experimental stimulation of the baroreceptors significantly decreased 
cortical excitability and increased pain sensation threshold in a sample of 
borderline hypertensives (Elbert et aI., 1985). 

It is also interesting that the concept of cognitive and behavioral 
inhibition has an analogue in the literature on personality and hyperten
sion, that is, the repressive-defensive behavior pattern (Linden, 1984; 
Linden & Feuerstein, 1983; Linden & Frankish, 1984; Morrison, Bellack, & 
Manuck, 1985; Sapira, Scheib, Moriarty, & Shapiro, 1971). It appears that 
hypertensives may display deficits in social competence (for example, 
lack of assertion) and may withhold the expression of particularly nega
tive feelings such as hostility and anger (Sapira et al., 1971; Harburg, 
Blakelock, & Roeper, 1979). There is much evidence from laboratory-type 
studies, as well as longitudinal research, that withholding negative affect 
is dysfunctional. In a series of studies, Hokanson (Hokanson & Edelman, 
1966) demonstrated maintained cardiovascular arousal in provoked sub
jects who were not provided with an appropriate outlet for their hostile 
feelings, whereas a control group who expressed their feelings showed 
swift recovery from the provocation. Longitudinally, hostility has been 
linked with severity of angiographically documented coronary artery 
disease (Dembroski, MacDougall, Williams, Haney, & Blumenthal, 1985; 
Williams et al., 1980; MacDougall, Dembroski, Dimsdale, & Hackett, 1985) 
and general cardiovascular morbidity and mortality (Barefoot, 
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Dahlstrom, & Williams, 1983; Mathews, Glass, Rosenman, & Bortner, 
1977; Shekelle, Gale, Ostfeld, & Paul, 1983). 

Although we have been able to cite evidence for a link between 
repressed hostility and high blood pressure and heart disease in general, 
it also appears that this personality-behavior pattern applies for a sub
type of hypertensives only, individuals with sympathetic hyperreactivity 
and high renin levels (Esler et al., 1977; Morrison et al., 1985; Thailer et al., 
1985). 

One very important question relative to these personality and be
havior links with hypertension, however, remains unresolved: Does re
pressed hostility cause hypertension? The limited evidence cited above 
for cortical inhibition as a correlate of elevated blood pressure makes 
certain personality-behavior patterns appear more like consequences of 
EH than like a cause. Evidence for the predictive power of hostility as a 
factor in heart disease, however, suggests the opposite. 

Implications of Biological and Psychobiological Findings 
for the Behavioral Treatment of Hypertension 

From a literature review of behavioral methods of reducing high 
blood pressure it can be seen that such methods can make a significant 
contribution and in the case of borderline hypertensives may be an en
tirely sufficient intervention. When integrating the available knowledge 
regarding the etiology of essential hypertension with the stated objec
tives of various behavioral treatments, that is, attempts to reduce sympa
thetic overarousal, it appears that in principle these methods represent 
appropriate treatments. However, the intension of this review was not 
only to investigate whether methods are globally appropriate or inap
propriate but also to lead to a critical discussion of how we can improve 
treatment methods, given the present level of understanding of the bio
logical mechanisms in action. Therefore, the questions that remain to be 
discussed in this final section of the chapter deal with issues of specific
ity. In particular, this section is to provide answers to the following 
questions: 

1. Is there one treatment that can be at least of some use for all types 
of hypertension? 

2. Will it be necessary to apply, and are there available, differential 
forms of treatment for each subtype of hypertension (high versus 
low renin, high cardiac output versus high peripheral resistance, 
borderline or low EH versus established chronic EH? 
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3. Is it recommendable for salt-sensitive versus salt-resistant EH to 
use different behavioral methods in order to maximize treatment 
efficacy? 

4. Can behavioral methods not only reduce blood pressure per se but 
also facilitate the reversal of damage caused by high blood pres
sure (e.g., damage in the vessel walls, lesions)? 

5. Are there behavioral methods that may facilitate treatment suc
cess by augmenting adherence to treatment through interven
tions of a behavioral nature which will maximize the efficacy of 
drug treatment programs? 

Some of these questions can be answered with fairly well educated 
guesses; others clearly require extensive future research. Specifically, it is 
fairly evident, on the basis of the research discussed above, that any 
treatment attempt that targets and succeeds in reducing sympathetic 
overarousal will be most effective in dealing with individuals for whom 
high pressure is primarily a function of high cardiac output. Heightened 
cardiac output is most often seen in individuals at high risk (parental 
hypertension) and/or with labile or borderline hypertension. Whether 
treatments directed at sympathetic overarousal can have any beneficial 
impact on individuals with chronic hypertension, low cardiac output, no 
demonstrable sympathetic hyperactivity, but high peripheral resistance 
is unknown at this time. However, given that at least some of the effects 
of hypertension are known to be reversible when blood pressure has 
been reduced, it may ultimately be possible that any reduction in pres
sure may in turn bring about concurrent systemic changes that help 
maintain pressure at lower levels. A specific suggestion for investigating 
this issue can be made based on Light et al.'s (1983) study. Subjects were 
defined as high risk, given that they had at least one hypertensive parent 
and/or were high versus low reactors. Possible combinations of this fac
tor pattern could be tested further by treating subjects in these four 
possible cells with relaxation training and investigating in a prepost test 
design whether reduced sympathetic tone would also improve kidney 
functioning of individuals at risk during experimental stress. If it could be 
demonstrated that treatment that reduces sympathetic tone also im
proves kidney function, at least two interesting and valuable points 
could be made. First, the finding of reduced sympathetic tone following 
relaxation would support the notion of sympathetic influences on kidney 
function per se, although this would remain inferential. Second, if reduc
ing sympathetic tone through behavioral means improves kidney func
tion, this treatment result will be particularly useful since improved 
kidney function on its own contributes to the maintenance of pressure at 
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a lower level by effectively lowering the set point of the servocontrol 
mechanism. Hence, reduction of sympathetic overarousal could be con
sidered a useful method in resetting the criterion level for blood pressure 
in the servocontroller, thereby permitting access to this internal control 
system. 

Furthermore, some recent advances in behavioral methods have 
gone beyond the sole objective of reducing already existing sympathetic 
overarousal by means of "pacifying" techniques such as relaxation. Spe
cifically, studies involving the prevention of excessive SNS activity 
through training of active behavioral coping, that is, behavioral assertion 
or cognitive reappraisal, may be greatly facilitative in modifying the re
pressed hostility and anger patterns that have been identified in cross
sectional and prospective studies as being a characteristic pattern of emo
tional response for individuals with high blood pressure as well as indi
viduals with the coronary-prone or Type A behavior pattern (Dembroski 
et al., 1985; Dimsdale et al., 1979; MacDougall et al., 1985; Shekelle et al., 
1983; Williams, Barefoot, & Shekelle, 1985; Williams et al., 1980). The 
support for the utility of this approach is still very limited in that only two 
studies have involved complex stress management packages that include 
behavioral assertion and/or cognitive reappraisal training (Jorgensen et 
al., 1981; Charlesworth et al., 1984). However, the limited findings that are 
available were derived from well-designed studies with control groups 
and follow-up data, as well as reasonably large samples sizes. The main 
effect sizes of these treatments compare favorably with treatments that 
are based purely on pacifying training such as relaxation. 

The research as presented above provides only limited evidence of 
the reversibility of hypertension and its sequellae, which on their own 
may further contribute to the maintenance of hypertension. It is note
worthy, though, that even in drug treatment studies many subjects can 
be taken off the drug after a few months of treatment and will be able to 
maintain their blood pressure at lower levels (Maland, Lutz, & Castle, 
1983). Similarly, the data available for long-term effects of relaxation 
training have indicated that blood pressure will remain low over periods 
of up to 3 years following the end of treatment, thereby suggesting that 
the pressure-reducing treatments may also have had impact on other 
systems, which in turn may serve to maintain blood pressure at these 
reduced levels. One could speculate that these treatments have suc
ceeded in lowering the set point of the servo control system. 

We have not been able to derive from the present findings any evi
dence that behavioral treatments, as typically provided, will differen
tially affect individuals who have the salt-sensitive versus salt-resistant 
types of hypertension. It is possible that salt-sensitive hypertensives may 
be satisfactorily treated by a reduced or totally eliminated intake of salt. 
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There is also good empirical evidence suggesting that salt restriction or 
use of diuretic medication will bring about this change. Whether behav
ioral methods could serve as further agents to facilitate or accelerate this 
success is presently unknown. Equally, we do not know whether sub
jects who are not of the salt-sensitive type would respond more pos
itively to behavioral treatment methods than do salt-sensitive hyper
tensives. Again, there is reason to suggest combining both approaches 
since neither one of them appears to be associated with significant nega
tive side effects or high cost, although compliance may be a problem. 

Lastly, on the basis of some recent evidence regarding common
sense models of illness, which individuals apply in a dysfunctional man
ner to their own hypertension, it is quite likely that treatment sug
gestions are not adhered to by patients because the course of treatment 
and the effect of the drugs on improvement of the condition may not 
concur with their commonsense representation of their illness (Meyer et 
al., 1985). Facilitation of adherence that may bridge these misrepresenta
tions has been demonstrated by Glasgow et al. (1982), who recognized 
that subjects were not able to directly perceive treatment success and 
hypothesized that therefore they would not be likely to follow the pre
scribed treatment regimen (i.e., relaxation). In order to overcome this 
handicap, all subjects were taught to take their own blood pressure, were 
given a blood pressure monitor to take home, and registered their own 
pressure daily. In this manner, subjects had consistent and unequivocal 
feedback about changes in their resting pressure levels, thus permitting 
them to attribute their blood pressure changes to changes in their behav
ior. This method appears promising and deserves replication as it has 
been demonstrated to be effective. It is also highly consistent with the 
observations of both Leventhal's group (Meyer et al., 1985) and Pen
nebaker (1982). 

In essence, it appears that behavioral methods, as presently avail
able, are clearly appropriate treatments for essential hypertension, but 
this review suggests that we know very little about specificity such that 
particular treatments may be applied with maximal efficacy to particular 
subtypes of physiologically or psychologically defined hypertensives. 
Those with the most elevated resting pressure levels seem also to show 
the largest reductions in pressure when behaviorally treated (Jacob, 
Kraemer, & Agras, 1977). On the other hand, it has not yet been estab
lished whether pressure reduction through behavioral means will de
crease mortality and cardiac morbidity as has been documented for the 
case of drug treatment in the Veterans Administration's cooperative 
studies (1970, 1972). Therefore the withholding of drug treatment from 
hypertensives in the moderate and high blood pressure ranges (in favor 
of behavioral treatment modes) would currently be considered irrespons-
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ible by many physicians. Despite the seeming potential of behavioral 
modes of treatment, they are not generally considered primary choices 
because of the inherent ethical implications. If, however, drug treat
ments consistently fail to control the blood pressure of a given patient, 
behavioral modes promise a low-cost, low-risk alternative. Evidence is 
available that behavioral modes have particular utility with the bor
derline hypertensive as drug treatment is generally not indicated for this 
subgroup. However, for all other known subtypes of hypertension (high 
versus low renin, salt-resistant versus salt-sensitive, and so on), we have 
no evidence as yet to differentiate treatment effectiveness. It appears 
highly worthwhile to study these effects for specific subtypes. The re
cently devised, more complex stress management packages, which in
clude methods aimed at sympathetic tone reduction as well as improved 
cognitive and behavioral coping skills, appear promising because they 
may tap both the biological and psychological components of essential 
hypertension. Again, more well-controlled outcome studies are called 
for, because those already available hold promise. The evidence that the 
kidney does indeed play an important role in the etiology and mainte
nance of essential hypertension would suggest a need for further study; 
specifically, the effects of behavioral treatment on kidney functioning in 
hypertensives has not yet been assessed. It could be that the presently 
available methods through reduction of sympathetic hyperarousal will 
also have some positive, although indirect effect on the most important 
component of the blood pressure control system, the kidney blood-vol
ume servocontroller. 

Overall, it appears that research that has emerged during the past 20 
years has moved in a promising direction and reviews such as this one 
may contribute to maximizing the potential of behavioral treatments for 
treating specific subtypes and stages within the essential hypertension 
paradigm. 

References 

Agras, W. S. (1983). Relaxation therapy in hypertension. Hospital Practice, 19, 129-137. 
Alderman, M. H., & Madhavan, S. (1981). Management of the hypertensive patient: A 

continuing dilemma. Hypertension, 3, 192-197. 
Ambrosioni, E., Costa, F. V., Borghi, c., Montebugmoli, L., Giordani, M. F. & Magnani, B. 

(1982). Effects of moderate salt restriction on intralymphocytic sodium and pressor 
response to stress in borderline hypertension. Hypertension, 4, 789-794. 

Barefoot, J. c., Dahlstrom, W. G., & Williams, R. B. (1983). Hostility, CHD incidence, and 
total mortality: A 25-year follow-up study of 255 physicians. Psychosomatic Medicine, 45, 
59-63. 



TREATING HYPERTENSION: BIOPSYCHOLOGICAL BARRIERS 187 

Becker, M. H., & Maiman, L. A. (1975). Sociobehavioral determinants of compliance with 
health and medical care recommendations. Medical Care, 13, 10-24. 

Benson, H. (1975). The relaxation response. New York: William Morrow. 
Charlesworth, E. A., Williams, B. J., & Baer, P. E. (1984). Stress management at the worksite 

for hypertension: Compliance, cost-benefit, health care and hypertension-related vari
ables. Psychosomatic Medicine, 46, 387-397. 

Chobanian, A. V., Gavras, H., Gavras, I., Bresnahan, M., Sullivan, P., & Melby, J. C. 
(1978). Studies on the activity of the sympathetic nervous system in essential hyperten
sion. Journal of Human Stress, 4, 22-28. 

Conway, J. (1984). Hemodynamic aspects of essential hypertension in humans. Physiological 
Reviews, 64, 617-660. 

DeClue, J. W., Guyton, A. c., Cowley, A. W., Jr., Coleman, T. G., Norman, R. A., Jr., & 
McCaa, R. E. (1978). Suppressor angiotension infusion, renal sodium handling, and 
salt-induced hypertension in the dog. Circulation Research, 43, 503-512. 

Dembroski, T. M., MacDougall, J. M., Williams, R. B., Haney, I. L., & Blumenthal, J. A. 
(1985). Components of type A, hostility and anger in relationship to angiographic 
findings. Psychosomatic Medicine, 47, 219-233. 

Dimsdale, J. E., Hackett, T. P., Hutter, A. M., Block, P. c., Catanzaro, D. M., & White, P. J. 
(1979). Type A behavior and angiographic findings. Journal of Psychosomatic Research, 23, 
273-276. 

Dustan, H. P. (1982). Physiologic regulation of arterial pressure: An overview. Hypertension 
4 (Supp!. 3), 62-67. 

Dworkin, B. R, Filewich, R. J., Miller, N. E., & Craigmyle, N. (1979). Baroreceptor activa
tion reduces reactivity to noxious stimulation: Implications for hypertension. Science, 
205, 1299-1301. 

Elbert, T., Pietrowsky, R, Kessler, M., Lutzenberger, W., & Birbaumer, N. (1985). Stimula
tion of baroreceptors decreases cortical excitability and increases pain sensation thresh
old in borderline hypertensives (Abstract). Psychophysiology, 22, 588. 

Esler. M., Julius, S., Zweifier, A., Randall, 0., Harburg, E., Gardner, H, & DeQuatio, V. 
(1977). Mild high-venin essential hypertension. New England Journal of Medicine, 296, 
405-412. 

Falkner, B., Onesti, G., Angelakos, E. T., Fernandes, M., & Langman, L. (1979). Cardio
vascular response to mental stress in normal adolescents with hypertensive parents. 
Hypertension, 1, 23-30. 

Feuerstein, M., & Linden, W. (1984). Psychobiological aspects of health and disease. In H. 
E. Adams & P. Sutker (Eds.), Comprehensive handbook of psychopathology (pp. 809-839). 
New York: Plenum Press. 

Folkow, B. (1975). Vascular changes in hypertension and recent animal studies. In G. Berg
lund, L. Hansson, & Werko, E. (Eds.), Pathophysiology and management of arterial hyper
tension. Goteborg: Lindgren & Soener. 

Folkow, B. (1982). Physiological aspects of primary hypertension. Physiological Reviews, 62, 
347-504. 

Fredrikson, M., & Engel, B. F. (1985). Cardiovascular and electrodermal adjustments dur
ing a vigilance task in patients with borderline and established hypertention. Journal of 
Psychosomatic Research, 29, 235-246. 

Fredrikson, M., Dimberg, D., Frisk-Holmberg M., & Stroem, G. (1985). Arterial blood 
pressure and general sympathetic activation in essential hypertension during stimula
tion. Acta Medica Scandinavica, 217, 309-317. 

Frohlich, E. D., Tarazi, R. c., Ulrych, M., Dustan, H. P., & Page, I. H. (1967). Tilt test for 
investigating a neural component in hypertension: Its correlation with clinical charac
teristics. Circulation, 36, 387-393. 

Frohlich, E. D., Tarazi, R c., & Dustan, H. P. (1969). Hyperdynamic beta-adrenergic 



188 WOLFGANG LINDEN 

circulatory state: Increased beta receptor response. Archives of Internal Medicine, 123, 
1-7. 

Frumkin, K, Nathan, R. J., Prout, M. F., & Cohen, M. C. (1978). Nonpharmacologic control 
of essential hypertension in man: A critical review of the experimental literature. Psy
chosomatic Medicine, 40, 294-320. 

Fujita, T., Noda, H., & Ando, K (1984). Sodium susceptibility and potassium effects in 
young patients with borderline hypertension. Circulation, 69, 468-476. 

Giese, J. (1976). The renin angiotension system and the pathogenesis of vascular disease in 
malignant hypertension. Clinical Science and Molecular Medicine, 51 (Suppl. 3), 145. 

Glasgow, M. S., Gaarder, K R, & Engel, B. (1982). Behavioral treatment of high blood 
pressure. II. Acute and sustained effects of relaxation and systolic blood pressure 
feedback. Psychosomatic Medicine, 44, 155-170. 

Goldby, F. S., & Beilin, 1. J. (1974). The evolution and healing of arteriolar damage in renal
clip hypertension in the rat: An electron microscope study. Journal of Pathology, 114, 139-
148. 

Goldman, H., Kleinman, K M., Snow, M. Y., Bidus, D. R, & Korol, B. (1974). Correlation 
of diastolic blood pressure and signs of cognitive dysfunction in essential hyperten
sion. Diseases of the Nervous System, 35, 571-572. 

Guyton, A. C. (1980). Circulatory physiology: III. Arterial blood pressure and hypertension. Phila
delphia: W. G. Saunders. 

Guyton, A c., Cowley, A W., & Coleman, T. (1972). Interaction between the separate 
pressure control systems in normal arterial pressure regulation and in hypertension. In 
J. Genest & E. Koiw (Eds.) Hypertension. Berlin: Springer. 

Guyton, A c., Coleman, T. G., Cowley, A W., Jr., Manning, R D., Jr., Norman, R A., Jr., 
& Ferguson, J. D. (1974). A systems analysiS approach to understanding long-range 
arterial blood pressure control and hypertenSion. Circulation Research, 35, 159-176. 

Harburg, E., Blakelock, E. H., Jr., & Roeper, P. J. (1979). Resentful and reflective coping 
with arbitrary authority and blood pressure. Psychosomatic Medicine, 41, 789-202. 

Hokanson, J. E., & Edelman, R (1966). Effects of three social responses on vascular pro
cesses. Journal of Personality and Social Psychology, 3, 442-447. 

Holden, R A, Ostfeld, A. M., Freeman, D. H., Jr., Hellenbrand, K D., & D'Atri, D. A. 
(1983). Dietary salt intake and blood pressure. Journal of the American Medical Association 
250, 365-369. 

Hypertension Detection and Follow-up Program Cooperative Group. (1979). Five-year find
ings of the Hypertension Detection and Follow-up Program. I. Reduction in mortality 
of persons with high blood pressure, including mild hypertension. Journal of the Ameri
can Medical Association, 242, 2562-2571. 

Hypertension Detection and Follow-up Program Cooperative Group. (1985). Five-year find
ings of the Hypertension Detection and Follow-up Program. Hypertension, 7, 105-112. 

Jacob, R G., Kraemer, H. G., & Agras, W. S. (1977). Relaxation therapy in the treatment of 
hypertension: A review. Archives of General Psychiatry, 34, 1417-1427. 

Jorgensen, R S., Houston, B. K, & Zurawski, R M. (1981). Anxiety management training 
in the treatment of essential hypertension. Behavioral Research and Therapy, 19, 467-474. 

Julius, S., Esler, M. D., & Randall, O. S. (1975). Role of the autonomic nervous system in 
mild human hypertension. Clinical Science and Molecular Medicine, 48, 243-252. 

Kaplan, N. M. (1978). Clinical hypertension. Baltimore: Williams & Wilkins. 
Kasl, S. V. (1978). A social-psychological perspective on successful community control of 

high blood pressure: A review. Journal of Behavioral Medicine, 1, 347-381. 
Kawasaki, T., DeLea, 1. S., Bartter, I. c., & Smith, H. (1978). The effect of high-sodium and 

low-sodium intakes on blood pressure and other related variables in human subjects 
with idiopathic hypertension. American Journal of Medicine, 64, 195-198. 



TREATING HYPERTENSION: BIOPSYCHOLOGICAL BARRIERS 189 

Keys, A., Taylor, H. L., Blackburn, H., Brozek, J., Anderson, J. T., & Somonson, E. (1971). 
Mortality and coronary heart disease among men studied for 23 years. Archives of 
Internal Medicine, 128, 201-214. 

Lacey, J. I. (1967). Somatic response patterning and stress: Some revisions of activation 
theory. In M. H. Apley & R Trumbull (Eds.), Psychological stress. New York: Appleton
Century-Crofts. 

Leventhal, H., Meyer, D., & Nerenz, D. (1980). The common-sense representation of illness 
danger. In S. J. Rachman (Ed.), Medical psychology (Vol. 2, pp. 7-30). New York: Per
gamon Press. 

Libo, L. M., & Arnold, G. E. (1983). Relaxation practice after biofeedback therapy: A long
term follow-up study of utilization and effectiveness. Biofeedback and Self-Regulation, 8, 
217-227. 

Light, K. c., Koepke, J. P., Obrist, P. A., & Willis, P. J., IV. (1983). Psychological stress 
induces sodium and fluid retention in man at high risk for hypertension. Science, 220, 
429-431. 

Linden, W. (1984). Psychological perspective of essential hypertension: Etiology, maintenance and 
treatment. Basel/New York: S. Karger. 

Linden, W., & Feuerstein, M. (1983). Essential hypertension and social coping behavior: 
Experimental findings. Journal of Human Stress, 9, 22-31. 

Linden, W., & Frankish, J. (1984). Cardiovascular reactivity as a function of a repressive psycho
metric pattern. Paper presented at the annual meeting of the American Psychological 
Association, Toronto. 

Louis, W. J., Doyle, A. E., & Anavekar, S. (1973). Plasma norepinephrine levels in essential 
hypertension. New England Journal of Medicine, 288, 599-601. 

Luborsky, L., Crits-Christoph, P., Brady, J. P., Kron, R E., Weiss, T., Cohen, M., & Levey, 
L. (1982). Behavioral versus pharmacological treatments for essential hypertension-A 
needed comparison. Psychosomatic Medicine, 44, 203-213. 

MacDougall, J. M., Dembroski, T. M., Dimsdale, J. E., & Hackett, T. P. (1985). Components 
of Type A, hostility and anger: Further relationships to angiographic findings. Health 
Psychology, 4, 137-152. 

Maland, L. J., Lutz, L. J., & Castle, C. H. (1983). Effects of withdrawing diuretic therapy on 
blood pressure in mild hypertension. Hypertension, 5, 539-544. 

Mancia, G., Ferrari, A., Gregorini, L., Ludrouk, J., & Zanchetti, A. (1978). Baroreceptor 
control ofheartrate in man. In P. J. Schwartz, A. J. Brown, A. Malliani, & A. Zanchetti 
(Eds.), Neural mechanisms in cardiac arrhythmias. New York: Raven Press. 

Manuck, S. B. Kaplan, J. R, & Clarkson, T. B. (1983). Behaviorally induced heart rate 
reactivity and atherosclerosis in cynomolgus monkeys. Psychosomatic Medicine, 45, 95-
108. 

Matthews, K. A., Glass, D. c., Rosenman, R H., & Bortner, R W. (1977). Competitive 
drive, pattern A, and coronary heart disease: A further analysis of some data from the 
Western Collaborative Group Study. Journal of Chronic Diseases, 30, 489-498. 

McCubbin, J. W., Green, J. H., & Page, I. H. (1956). Baroreceptor function in chronic renal 
hypertension. Circulation Research, 4, 205-210. 

Meyer, D., Leventhal, H., & Gutmann, M. (1985). Common sense models of illness: The 
example of hypertension. Health Psychology, 4, 115-136. 

Miller, R E., Shapiro, A. P., King, H. E., Gincherean, E. H., & Hosutt, J. A. (1984). Effect of 
antihypertensive treatment on the behavioral consequences of elevated blood pres
sure. Hypertension, 6, 202-208. 

Moehring, J., Moehring, B., Petri, M., Haack, D., & Hackenthal, E. (1975). Studies on the 
pathogenisis of malignant hypertension in rats. Kidney International, 8, 174. 

Morrison, R L., Bellack, A. S., & Manuck, S. B. (1985). Role of social competence in 



190 WOLFGANG LINDEN 

borderline essential hypertension. Journal of Consulting and Clinical Psychology, 53, 248-
255. 

Navar, 1. G. (1978). Renal autoregulation: Perspectives from whole kidney and single 
nephron studies. American Journal of Physiology, 234-357. 

Pennebaker, J. W. (1982). The psychology of physical symptoms. New York: Springer-Verlag. 
Sapira, J. D., Scheib, E. T., Moriarty, R., & Shapiro, A. P. (1971). Difference in perception 

between hypertensive and normotensive populations. Psychosomatic Medicine, 33, 239-
250. 

Schwartz, G. E. (1976). Self-regulation of response patterning: Implications for psycho
physiological research and therapy. Biofeedback and Self-Regulation, 1, 7-30. 

Seer, P. (1979). Psychological control of essential hypertension: Review of the literature and 
methodological critique. Psychological Bulletin, 86, 1015-1043. 

Shapiro, A. P., Schwartz, G. E., Ferguson, D. 1. E., Redmond, D. P., & Weiss, S. (1977). 
Behavioral methods in the treatment of hypertension. A review of their clinical status. 
Annals of Internal Medicine, 86, 626-636. 

Shekelle, R. B., Gale, M., Ostfeld, A. M., & Paul, D. (1983). Hostility, risk of coronary heart 
disease, and mortality. Psychosomatic Medicine, 45, 109-114. 

Shimada, K, Kitazumi, T., Sadakane, N., Ogura, H., & Ozawa, T. (1985). Age-related 
changes of baroreflex function, plasma norepinephrine, and blood pressure. Hyperten
sion, 7, 113-117. 

Sleight, P., Robinson, J. 1., Brooks, D. E., & Rees, P. M. (1975). Carotid baroreceptor 
resetting in the hypertensive dog. Clinical Science and Molecular Medicine Supplementary, 
2, 261s-263s. 

Smithwick, R. H., & Robertson, G. W. (1973). Survival rates following splanchnicectomy for 
essential and malignant hypertension. In G. Onesti, K E. Kim, & J. H. Moyer (Eds.), 
Hypertension: Mechanisms and management (pp. 847-865). New York: Grune & Stratton. 

Southam, M. A., Agras, W. S., Taylor, C. B., & Kraemer, H. C. (1982). Relaxation training: 
Blood pressure lowering during the working day. Archives of General Psychiatry, 39, 715-
717. 

Swales, J. (1980). Dietary salt and hypertension. Lancet, 1, 1177-1179. 
Thailer, S. A., Friedman, R., Harshfield, G. A., & Pickering, T. G. (1985). Psychological 

differences between high, normal, and low renin hypertension. Psychosomatic Medicine, 
47, 294-297. 

Thomas, G. W., Ledingham, J. G., & Beilin, 1. J. (1976). Renin responses to intravenous 
Irusemide in essential hypertension. Clinical Science and Molecular Medicine, 50, 19 p. 

Veterans Administration Cooperative Study Group on Antihypertensive Agents. (1970). 
Effects of treatment on morbidity in hypertension. Part 2. Journal of the American Medical 
Association, 213, 1143-1152. 

Veterans Administration Cooperative Study Group on Antihypertensive Agents. (1972). 
Effects of treatment on morbidity in hypertension. Part 3. Circulation, 45, 991-1004. 

Walker, J. R., & Guyton, A. C. (1967). Influence of blood oxygen saturation on pressure
flow curve of dog hindleg. American Journal of Physiology, 212, 506-509. 

Weinstein, M. 1., & Stason, W. B. (1976). Hypertension: A policy perspective. Cambridge, MA: 
Harvard University Press. 

Wilber, J. A., & Barrow, J. C. (1972). Hypertension: A community problem. American Journal 
of Medicine, 52, 653-663. 

Wilkie, F., & Eisdorfer, C. (1971). Intelligence and blood pressure in the aged. Science, 172, 
959-962. 

Williams, R. B., Haney, T. 1., Lee, K A., Wong, Y., Blumenthal, J. A., & Whalen, R. E. 
(1980). Type A behavior, hostility, and coronary atherosclerosis. Psychosomatic Medi
cine, 42, 539-549. 



TREATING HYPERTENSION: BIOPSYCHOLOGICAL BARRIERS 191 

Williams, R. B., Barefoot, J. c., & Shekelle, R. B. (1985). The health consequenes of hostility. 
In M. A. Chesney, S. E. Goldston, & R. H. Rosenman (Eds.), Anger, hostility and 
behavioral medicine. New York: HemispherelMcGraw-Hill. 

Wilson, N. V., & Meyer, B. M. (1981). Early prediction of hypertension using exercise blood 
pressure. Preventive Medicine, 10, 62-68. 

Wood, D. L., Sheps, S. G., Elveback, L. R., & Schirger, A. (1984). Cold pressor test as a 
predictor of hypertension. Hypertension, 6, 301-306. 



CHAPTER 8 

Psychophysiological Disorders of 
the Gastrointestinal Tract 

Harry S. Shabsin and William E. Whitehead 

The gastrointestinal tract is composed of the anatomical structures in
volved in the transportation and digestion of food, the absorption of 
nutrients into the blood stream, and the removal of nonabsorbable prod
ucts from the body (Hassett, 1978; Wolf & Welsh, 1972). Functionally, 
these structures can be divided into four main components: the esoph
agus, the stomach, and the small and large intestines. Additionally, the 
smooth muscle secretory glands composed of the liver, the pancreas, and 
the gallbladder aid in digestion by providing bile, cholesterol, and other 
enzymes that enhance the breakdown and absorption of nutrients. 

The anatomical structure of the gastrointestinal tract is similar 
throughout its length. In general, it is composed of an outer layer of 
longitudinally oriented smooth muscle and an inner circular smooth 
muscle layer (Barnard & Illman, 1981; Vander, Sherman & Luciano, 1975). 
These two bands overlay a smaller third muscle layer, the muscularis 
mucosa, composed of both circular and longitudinal muscle sheaths. 
Beneath this lie the submucosal and mucosal linings of the lumen which 
contain exocrine gland cells secreting protective fluids and digestive en
zymes, and epithelial cells involved in the absorption of nutrients into 
the bloodstream. The submucosal layer also contains large amounts of 
connective tissue. It is the contractions of the outer longitudinal and 
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circular layers that produce the propulsive or peristaltic movements of 
the gastrointestinal tract. 

The gastrointestinal tract has long been known to be more reactive to 
external stimuli of psychological significance than most other systems of 
the body. In a remarkable series of observations Beaumont (1833) first 
described changes in gastric secretions and mucosal appearance to var
ious events such as food, nondigestable irritants, alcohol, overin
dulgence, and exercise. Beaumont, an army surgeon, arranged to make 
direct observations through a gastric fistula in a patient, Alix St. Martin, 
after an abdominal wound caused by an accidental shotgun blast refused 
to close completely. This resulted in a natural valve, composed of slightly 
inverted portions of the inner coats of the stomach, which Beaumont was 
able to push aside in order to view the inside of the stomach. On several 
occasions Beaumont observed mucosal changes associated with anger or 
irritation in his patient and thus provide the earliest direct evidence for 
emotional influence on the gastrointestinal tract. Since then a number of 
other investigators, most notably Pavlov (1910) and Cannon (1929), have 
demonstrated psychological influences on digestive activity. In their 
well-known patient Tom, Wolf and Wolff (1947) found hyperfunction of 
the stomach associated with aggression, anger, and restlessness and 
hypofunction associated with fright, depression, and lethargy. These 
authors also provocatively reported that these changes occurred during 
times of unconscious conflict and emotion in their subject. 

Several excellent reviews have recently been published describing 
the relationship between emotional events and gastrointestinal disorders 
(Drossman, 1983; Weiner, 1977; Whitehead & Bosmajian, 1982; White
head & Schuster, 1984). Rather than repeat this process, this chapter will 
focus on two specific illnesses, the irritable bowel syndrome and esopha
geal spasms, in an effort to detail the relationship between psychological 
states, physiological activity, and gastrointestinal disorders. 

Irritable Bowel Syndrome (IBS) 

The irritable bowel syndrome (IBS), also commonly referred to as 
spastic colon, mucous colitis, or functional bowel disease, includes a host 
of symptoms. Among these, the most often reported are abdominal pain, 
constipation, diarrhea, abdominal distention, gas, and the presence of 
mucous, in the absence of any detectable organic disease (Schuster, 1984; 
Smits, 1974; Thompson, 1979). This disorder appears to be more preva
lent in women than in men and has a higher incidence in developed 
countries, possibly because of differences in dietary fiber intake. It is 
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often associated with psychological symptoms (Drossman, Powell, & 
Sessions, 1977) and is the most common cause for gastrointestinal dis
tress. Irritable bowel syndrome may account for as many as 50%-70% of 
all gastroenterological complaints (Kirsner & Palmer, 1958), although it 
appears that only about half as many individuals suffer from it on a 
chronic basis (Texter & Butler, 1975). In a study of 2,000 patients referred 
to a gastroenterology clinic by general practitioners, Harvey, Salih, and 
Read (1983) diagnosed 47.5% with functional disorders of the gastroin
testinal tract. Of these, the majority were experiencing abdominal pain 
with altered bowel habits (50.6%), painless diarrhea (12%), dyspepsia 
(8.7%), or painless constipation (4.4%). An additional 8.3% were diag
nosed as having abdominal symptoms secondary to anxiety or depres
sion, with the remainder falling into miscellaneous categories. In a 
smaller study employing 50 patients, Waller (1971) reported that 76% of 
the IBS patients examined presented with abdominal pain associated 
with altered bowel habits. 

Irritable bowel syndrome is a difficult disorder to diagnose because 
its symptoms are characteristic of a number of organic diseases that may 
affect the gastrointestinal tract. This had led to recent attempts to develop 
classification schemata for differentiating the syndrome from other dis
eases on the basis of symptom questionnaires, either alone or in combi
nation with a medical evaluation. Studying patients primarily with 
abdominal pain, constipation, or diarrhea, Manning, Thompson, 
Heaton, and Morris (1978) and Kruis et al. (1984) were able to identify 
symptoms that significantly differentiated IBS patients from those with 
organic disease. Manning et al. found looser stools with the onset of pain 
to be the best discriminator, followed by more frequent bowel move
ments with the onset of pain, pain eased after bowel movements, and 
visible distention. The majority of IBS patients (91%) reported two or 
more of these syptoms whereas only 30% of those with other diseases 
reported more than two of these symptoms. Manning et al. also reported 
feelings of incomplete emptying and the passage of mucous by rectum to 
occur more often in irritable bowel syndrome. However, these differ
ences were not statistically significant when compared to individuals 
without IBS. 

Kruis et al. (1984) found alternating bowel movements of constipa
tion and diarrhea or a combination of abdominal pain, flatulence, and 
irregularities of bowel movement to occur significantly more often in IBS 
than other gastrointestinal disorders. When used in combination with 
scores obtained from physical examination, these researchers were able 
to discriminate IBS from other disorders with a 99% specificity, although 
they were able to obtain only a moderate rate of sensitivity. The use of 



196 HARRY S. SHABSIN and WILLIAM E. WHITEHEAD 

this scale has been criticized, however, because the absence of physical 
signs is weighted more heavily than the presence of symptoms in obtain
ing a diagnosis (Drossman, 1983). 

The inclusion of non physical findings as part of the diagnostic crite
ria for IBS may also be useful as this disorder is often initially misdiag
nose (Waller & Misiewicz, 1969). Although the incidence of organic 
disease in patients diagnosed with IBS is reported as being only 3%-6% 
(Kruis et al., 1984; McHardy, Browne, McHardy, Welch, & Ward, 1962), 
as many as 30% of patients eventually diagnosed as having IBS present 
with abdomianl scars (Chaudhary & Truelove, 1962; Waller, 1971). It 
would ther fore appear that efforts to improve the discriminability of 
measures employed in obtaining a diagnosis are still warranted. Al
though, as will be discussed below, psychological factors appear to be an 
important component in IBS. no studeies have as yet included psycho
logical testing as part of the diagnostic criteria. 

Psychological Considerations 

Functional bowel disorders have been associated with complaints 
indicative of psychological distress or difficult life situations (Ford, East
wood, & Eastwood, 1982). McKegney (1977) suggests that dependent and 
compulsive personality types are often seen with gastrointestinal disor
ders, and Mendeloff, Monk, Siegel, and Lilienfeld (1970) found a higher 
incidence of life stresses related to childhood, marital, or employment 
difficulties in individuals with irritable bowel syndrome. The importance 
of stressful life events similar to those described by Mendoloff et al. in the 
etiology or exacerbation of IBS has also been shown by others. Hislop 
(1971) reported that stressful events preceded the onset of abdominal 
symptoms in 50% of 67 IBS patients he studied; Lisa, Alpers, and Wood
ruff (1973) found psychological illness to proced IBS in two-thirds of their 
patients. Chaudry and Truelove (1962) found the presence of psychologi
cal factors to result in a poorer prognosis for the IBS patient. They re
ported that 76% of their patients who experienced life chages that 
reduced stressful events became symptom-free in comparison with only 
22% of those whose life situation did not change. 

Anxiety 

The two psychological profiles most often diagnosed as accompany
ing the irritable bowel syndrome are anxiety disorders and general neu
roticism. Using the Eysenck Personality Inventory and the Anxiety Scale 
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of the Institute for Personality and Ability Testing Questionnaire, Esler, 
and Goulston (1973) found an IBS group to be significanstly more anxious 
and neurotic than a general medical group. However, this difference was 
statistically significant only for patients whose primary complaint was 
diarrhea. Patients with predominantly abdominal pain did not differ 
from controls. Also using the Eysenck Personalality Inventory, along 
with the Middlexes Hospital Questionnarire, Palmer and his associates 
(Palmer, Crisp, Stomehill & Walker, 1974) compared 41 IBS patients with 
a matched group of 25 outpatients suffering from psychoneurotic disor
ders and with normal values for the Eysenck Personality Inventory ob
tained from the literature. IBS patients were found to differ significantlty 
from the two control groups. Although scoring as more neurotic than the 
normal group on the Eysenck profile, the IBS group was found to be less 
neurotic than the outpatient group on both psychological measures. No 
distinction was made between different types of IBS patietns in this 
study. 

In a well-designed study using the Crown-Crisp Experimental In
dex, Ryan, Kelly, and Fielding (1983) reported significantly higher levels 
of free-floating and somatic anxiety in an IBS group compared with a 
group of matched controls. Hislop (1971) also reported anxiety in 69% of 
his IBS patients versus only 22% for sex- and age-matched controls, 
although his criteria for diagnosing psychopathology were not clearly 
stated. A number of other studies (e.g., Dotevall, Svedlund, & Sjodin, 
1982; Whitehead, Engle, & Schuster, 1980) have also reported increased 
levels of anxiety in IBS patients. 

Hysteria 

Hysteria, the development of physical symptoms in response to 
stress or psychological conflict (Graham, 1973), is also often reported as 
being associated with bowel disorders. However, research findings have 
not been consistent on its occurrence. Both Palmer et al. (1974) and Ryan 
et al. (1983) found hysteria to be the only neurotic indicator on which IBS 
patients scored lower than normals, whereas others have reported it to 
be the primary disorder in IBS. Using research diagnostic criteria 
(Feighner et al., 1972), Liss et ai. (1973) reported that hysteria (followed 
closely by anxiety) was the most common psychological finding in IBS. 
Young, Alpers, Norland, and Woodruff (1976), using the same assess
ment procedure as Liss et al., also reported hysteria to be among the most 
common finding in IBS patients, although they found depression rather 
than anxiety to account for a large part of the remaining psychological 
disorders specifically diagnosed. Further evidence for the role of hysteria 
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in IBS comes from West (1970), who found mucous colitis patients to 
score higher on the hysteria scale of the MMPI than patients with ulcera
tive colitis, upper gastrointestinal disorders, hypertension, or skin disor
ders. In addition, patients with hysteria may be at greater risk for 
developing IBS. Young et ai. (1976) reported that in all of their patients 
diagnosed with hysteria the disorder preceded the occurrence of abdomi
nal pain, whereas in only one of their patients diagnosed with depression 
was this the case. 

Depression 

Depression and its associated symptoms, fatigue, decreased mental 
abilities, sleep disturbances, or saddened affect, is also often mentioned 
as a psychological disturbance associated with IBS. However, reports of 
the occurrence of depression and its prevalence in IBS vary widely, rang
ing from as little as 8% to as much as 77% (Dotevall et al., 1982; Uss et al., 
1973). Even in controlled studies comparing IBS groups to normals (e.g., 
Whitehead et al., 1980; Ryan et al., 1983), IBS patients are not consistently 
found to differ significantly from normals on measures of depression, 
although they generally tend to score higher in depressive indices than 
controls. Although different methods and procedures undoubtedly ac
count for some of these differences, other factors such as increased so
matic concern or hypochondriasis may also be involved. For instance, 
Whitehead, Winget, Fedoravicius, Wooley, and Blackwell (1982) found a 
random sample of individuals with IBS symptoms to be significantly 
more likely to have multiple somatic complaints than a normal popula
tion, to visit their physicians more often for minor complaints, and to rate 
their colds and flus more serious than others. 

Illness Behavior 

Findings similar to those of Whitehead et al. (1982) were also re
ported by Sandler, Drossman, Nathan, and McKee (1984). These studies, 
along with others by Thompson and Heaton (1980) and Drossman, Sand
ler, McKee, and Lovitz (1982), indicate that approximately 15% of the 
general population experiences IBS symptoms but that only 38%-50% 
seek medical help. This has led to hypotheses that those who seek medi
cal attention are expressing illness behavior as a manifestation of a 
learned behavior (Whitehead, Fedoravicius, Blackwell, and Wooley, 
1979). Latimer et ai. (1979) suggest that IBS patients differ from other 
groups in their preoccupation with their bowel symptoms and in their 
health-seeking behavior. In the only study that looked at psychological 
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measures in individuals with IBS who did and did not visit their doctor 
for their symptoms, Greenbaum, Abitz, VanE geren, Mayle, and Green
baum (1984) found the MMPI to discriminate between these two groups 
and a control group. IBS subjects not seeking medical care scored signifi
cantly lower than those seeking medical care and significantly higher 
than normals on measures of hypochondriasis, as well as depression and 
hysteria. It appears that psychological characteristics are important not 
only in the formation of IBS symptoms but also in the determination of 
who will seek medical help for these symptoms. 

Abdominal Pain 

Support for the concept of increased sensitivity to bowel activity in 
the irritable bowel syndrome is also provided by studies of abdominal 
pain during colonic distention. Although Latimer et al. (1981) in a second 
study were unable to distinguish IBS patients from controls by the 
amount of pain they reported during ballon distention of the colon, 
others have shown IBS groups to be more sensitive along these dimen
sions. Using a sigmoidoscope for positioning, Ritchie (1973) inflated a 
balloon in the sigmoid colon of 67 IBS patients and in a control group with 
no known gastrointestinal disease and no previous abdomianal symp
toms. Employing similar balloon diameters and gut wall resistance for 
both groups, Ritchie found that an inflation level of 60 ml caused reports 
of pain in 55% of the IBS subjects versus only 6% for controls. It required 
120 ml of balloon distention to produce comparable reports of pain from 
normals. In addition, 52% of the IBS group reported pain at less than the 
maximun level of colonic distention whereas only 6% of controls did so. 
Using a similar procedure, Whitehead et al. (1979) compared pain ratings 
in normal subjects and IBS subjects to rectosigmoid distention. They 
found that more IBS subjects than normals reported pain at all levels of 
balloon inflation. 

Placebo Response 

The use of placebo in the treatment of the IBS has also produced 
results implicating psychological factors in the heightened response to 
symptoms shown by many IBS patients. Beecher (1965) has shown that 
up to 35% of individuals experiencing pain respond to placebo with 
reports of reductions in their symptoms and has suggested that cogni
tions about pain may affect its perception. Although the experimental 
situation or the subject'S expectations may certainly be a factor in placebo 
responses (Levitt, 1975), Stroebel (1972) has suggested that there is a 
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direct correlation between the amount of pain relief obtained with pla
cebo and the level of anxiety or stress an individual is experiencing. If 
anxiety disorders or stress are responsible in some fashion for the com
plaints presented by those seeking medical help for IBS, Stroebel's hy
pothesis suggest that one should expect to see these individuals 
responding favorably to a trial of placebo medication. In general, con
trolled trials have found that many IBS patients respond as well to pla
cebo as to active medication. 

Heefner, Wilder, and Wilson (1978) compared the response of 44 IBS 
patients to the tricyclic antidepressant desipramine and to placebo. They 
found that placebo improved abdominal pain, bowel, movemnets, and 
measures of interference with daily life in 59% or more of thier subjects. 
These changes were not significantly different from improvements on 
these measures shown by the drug group, except interference in daily 
life, although the drug group did show more improvement on these 
measures than the control group. Interestingly, a higher percentage of 
patients rated their depression as better on placebo than on antidepres
sant, although these differences were again not significant. This might 
suggest that the amount of antidepreseant used in this study was not 
within an effective therapeutic range. 

Lancaster-Smith, Prout, Pinto, Anderson, and Schiff (1982) also com
pared placebo to the drug Motipress, a combination antidepressant-anx
iolytic, in a double-blind, randomized study of IBS patients. They used 
both physician and patient ratings of diarrhea, constipation, abdominal 
pain, and feelings of distention to rate patient improvement. At the end 
of 12 weeks of treatment there were no differences between placebo and 
drug groups on any of these symptoms except for patient ratings of 
abdominal pain. In general, both groups showed similar improvement 
by the end of the study and the authors suggested that the presence of 
psychoneurotic symptoms has an adverse effect on the short-term medi
cal management of the irritable bowel syndrome. 

Placebo has also been reported to be comparable to loperamide, 
doperidone, trimipramine, and wheat bran in its ability to significantly 
reduce many of the symptoms associated with IBS (Cann, Read, & Hold
sworth, 1983, 1984; Cann, Read, Holdsworth, & Barends, 1984; Myren, 
Groth, Larssen, & Larsen, 1982). On the whole, the percentage of indi
viduals showing improvement from placebo appears comparable to that 
achieved with the most effective form of medical management, which 
involves a combination of antidepressant-anxiolytic, smooth muscle re
laxant, and bulking agent (Ritchie & Truelove, 1980). 

A study conducted by Svedlund and his associates (Svedlund, 
Sjodin, Ottosson, & Dotevall, 1983) gives added weight to the involve-
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ment of psychological factors with the irritable bowel syndrome. In a 
well-designed investigation, these researchers divided 101 IBS patients 
into two matched groups and followed them at 3 and 15 months. Both 
groups received medical management consisting of bulk forming agents 
and, when appropriate, anticholinergic agents, antacids, and minor tran
quilizers. The control group received only medical management while 
the experimental group also received ten I-hour psychotherapy sessions 
spread over the first three months of the study. At both follow-up pe
riods the group receiving psychotherapy showed significantly more im
provement in IBS symptoms than the group receiving only medical man
agement. 

Physiological Factors 

In order to better understand how stressful environmental events 
interact with psychological profiles to produce the abdominal symptoms 
associated with the irritable bowel syndrome, it is necessary to look at 
physiological as well as psychological functioning. Studies of gastroin
testinal functioning will allow for a better appreciation of IBS as either (a) 
primarily a hysterical manifestation of psychological distress, (b) a short
term physiological alteration in bowel function brought on by stress, or 
(c) a more permanent alteration in gastrointestinal functioning which 
predisposes individuals to react physiologically to stress or other envi
ronmental events in a fashion that results in the symptoms associated 
with IBS. The two areas of gut functioning that have received the most 
attention from researchers interested in this aspect of IBS are colonic 
motility (the contractions of the large intestine) and the myoelectric activ
ity of the colon associated with such contractions. Because of the diffi
culty in gaining access to the gastrointestinal tract in vivo, most of the 
studies in humans have involved the sigmoid and rectosigmoid portions 
of the colon. 

Motility 

The earliest, and from today's perspective perhaps some of the 
most interesting, studies of colonic reaction to stress were conducted by 
Almy and his associates (Almy, 1951; Almy & Tulin, 1947) using medical 
students without any known abdominal disorders as well as patients 
reporting IBS symptoms. Almy used both physical and psychological 
stressors while observing the lower colon endoscopically. Physical stress 
included submerging an individual's hand or arm into ice water for up to 
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9 minutes or tightening a headband to produce an artificial headache. 
Psychological stress involved discussing emotional issues with a subject 
or the use of hoax to produce a stressful event. For instance, with the 
collaboration of his co-workers, Almy led one of his subjects to believe 
that he had found a colonic carcinoma upon insertion of the endoscope 
and then had the subject sign a release to perform a biopsy. Almy found 
that these kinds of stressors produced changes in colonic motility in both 
normals and IBS patients. These changes were reversed upon termina
tion of the stressful situation. However, such reversals took longer in IBS 
patients than in normals. In addition, in the subjects undergoing painful 
stressors, Almy reported that colonic changes did not occur with the 
onset of pain but only after subjects began to have difficulty coping with 
the pain, indicating self-reproach for agreeing to participate in the study 
or resentment toward the experimenters for placing them in such a per
ilous situation. The subjects' attitude also seemed to affect the type of 
motility change observed. Those subjects expressing hostility, defensive
ness, or attempts to cope with the procedure showed increased motility 
whereas subjects expressing helplessness, defeat, or a subdued manner 
showed decreases in motility. A similar relationship between emotional 
expression and motility was also reported by Wolf and Wolff (1947), and 
Lechin, Van der Dijs, Gomez, Lechin, and Arocha (1983) reported de
creased intestinal tone to be associated with increased somatization, fa
tigue, hypochondriasis, and obsessive compulsiveness, and increased 
intestinal tone to be associated with increases in guilt, anxiety, agitation, 
and depersonalization. Wangel and Deller (1965) found motility in nor
mal controls and IBS patients to be affected by stressful interview, al
though only IBS patients with diarrhea showed a significant change. 

Many of the symptoms associated with IBS, such as diarrhea or 
abdominal pain, have been attributed to disorders in colonic motility 
(Connell, 1974). For instance, as Burns (1980) points out, diarrhea in IBS is 
often accompanied by decreases in sigmoid activity whereas constipation 
is most often associated with increases in motility. This has led a number 
of researchers to look for physiological differences in motility between 
IBS patients and various control groups. Discrepancies in various indices 
of motility between normals and IBS patients have been found during 
rest (Dinoso, Goldstein, & Rosner 1983; Latimer et ai., 1981), after a meal 
(Sullivan, Cohen, & Snape, 1978), and in response to the presence of 
gastrointestinal hormones (Snape, Carlson, Matarazzo, & Cohen, 1977). 
Differences in motility have also been found between diarrhea-prone IBS 
patients and those with constipation (Taylor, Darby, & Hammond, 1978; 
Waller, 1971, Wangel & Deller, 1965; Whitehead et ai., 1980). These 
studies, along with others such as that by Harvey and Read (1973), who 
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found IBS patients with postprandial pain to respond with greater con
tractile activity to cholecystokinin than those patients without meal-re
lated pain, indicate the importance of physiological activity of the colon 
in the etiology as well as the exacerbation of IBS symptoms. 

Slow-Wave Myoelectric Activity 

Contractions of the colon are thought to be controlled and coordi
nated by intrinsic myoelectric activity most likely originating in the ciru
lar smooth muscles of the gut (Christensen, 1975; Durdle, Kingma, 
Bowes, & Chambers, 1983). In humans, slow-wave myoelectic activity is 
often observed to occur at frequencies of approximately 6 and 3 cycles per 
minute (cpm). This kind of activity has been called the basic electrical 
rhythm or the electrical control activity of the colon. Studies with normal 
subjects indicate that 6 cpm activity is the more prevalent of the two 
frequencies (Snape, Carlson, & Cohen, 1977; Taylor, Duthie, Smallwood, 
Brown, & Linkens, 1974). It may also be possible that there are actually 
two frequency bands of approximately 2-5 cpm and 6-10 cpm rather than 
two specific frequencies; several investigators have reported dominant 
slow-wave frequencies that fall within these two ranges (Altaparmakov 
& Wienbeck, 1984; Hyland, Darby, Hammond, & Taylor, 1980; Meshkin
pour, Hoehler, Bernick, & Buerger, 1981). 

Myoelectric investigations with IBS patients have revealed abnor
malities in the slow waves of this group and provide additional evidence 
for a physiological basis for IBS. Although not all studies have shown 
differences in slow myoelectric activity between normals and IBS patients 
(e.g., Latimer et al., 1981), a number of investigators have found IBS 
patients to display a significantly greater proportion of 3 cpm myoelectric 
activity than normals, both at rest and in response to gastrointestinal 
hormones (Taylor, Darby & Hammond, 1978; Snape, Carlson, 
Matarazzo, & Cohen, 1977; Hyland et al., 1980). 

As alterations in bowel function might affect myoelectric activity, 
it is possible that the changes observed in the slow waves of IBS patients 
are a result of their symptoms rather than being specific to this disorder. 
Several studies by Taylor and his colleagues (Taylor, Darby, Hammond, 
& Basu, 1978; Hyland et al., 1980), however, indicate that this is not the 
case. These investigators compared IBS patients to patients with similar 
symptoms resulting from organically diagnosed disorders. They found 
that IBS patients displayed significantly greater amounts of 3 cpm activity 
than other patients. In Hyland's study, patients with diarrhea arising 
from diverticular disease did not differ greatly from normals in myo
electric activity, and both IBS patients with diarrhea and patients with 
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diverticular disease were treated with bran for 1 month. Interestingly, 
treatment did not significantly alter the differences found between these 
groups prior to the dietary supplement. It is possible that any slow-wave 
myoelectric contributions to diarrhea-prone IBS symptoms are not amen
able to this kind of treatment. 

Differences between patients with chronic nonorganic constipation 
and normals have also been reported. Frieri, Parisi, Corazziari, and Cap
rilli (1983) found constipated patients to have a significantly higher fre
quency in the lower slow-wave range than normals. Although much 
remains to be learned about the relationship between slow waves in the 
colon and IBS, an increase of 3 cpm myoelectric activity appears to be 
related to the manifestation of symptoms in this disorder. 

Myoelectrical Spike Activity 

A second kind of myoelectric activity presently under investigation 
in both normal subjects and IBS patients involves the occurrence of fast 
electrical activity in the colon. Recordings of this type of activity typically 
appear as 5-10 msec monophasic spike potentials occurring as single 
events or as bursts of electrical activity lasting for periods of up to 30 
seconds. Spike bursts may be composed of electrical activity occurring at 
frequencies as high as 40 Hz. Bursts of spike activity are most often 
categorized by their duration, which is commonly observed to occur in 
two temporal frequency bands with mean times ranging between 2 and 4 
seconds and between 12 and 20 seconds. These two bands of activity have 
been called, by various investigators, short and long spike bursts (Bueno, 
Fioramonti, Ruckebusch, Frexinos, & Coulom, 1980), rhythmic and spo
radic spike bursts (Schang & Devroede, 1983), and discrete (DERA) and 
continuous (CERA) electrical response activity (Sarna, Latimer, Camp
bell, & Waterfall, 1982). 

Rhythmic and sporadic spike activity has been reported to occur 
with a frequency of 10-40 HZ and 1-20 Hz respectively by Schang and 
Devroede (1983), and Sarna et al. (1982) reported DERA and CERA activ
ity to occur with a frequency between. 9 and 10 Hz. A third kind of fast 
electrical activity that has a frequency range of 25 to 40 cpm has also been 
reported in normals by Sarna et al. (1982) and termed the contractile 
electrical complex. Spike potentials not associated with spike bursts have 
also been reported to occur with a frequency of less than 1 per minute to 
more then 6 per minute (Snape, Carlson, & Cohen, 1976; Altaparmakov 
& Wienbeck, 1984). 

Like slower myoelectric activity, spikes and spike bursts have been 
related to contractile activity of the colon, and differences have been 
found between normals and IBS patients. Snape et al. (1976) reported 
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that IBS patients have a higher resting incidence of spike potentials in 
both the rectum and rectosigmoid areas. However, the total number of 
spikes reported was small and the differences between normals and IBS 
patients was not significant, even though the IBS group had over twice 
the number of spikes in the rectosigmoid colon when compared to nor
mals. 

Bueno, Fioramonti, Frexinos, and Ruckebusch (1980) also found IBS 
patients to differ significantly from normals in the number of colonic long 
and short spike bursts which occurred during resting conditions. In IBS 
patients, increases in short spike bursts were correlated with constipa
tion and abdominal pain and decreases in short and long spike bursts 
were correlated with diarrhea. On the other hand, Altaparmakov and 
Wienbeck (1984) found that loperamide, an antidiarrheal agent, signifi
cantly lowered spike activity in normals. Reports of reduced amounts of 
fast myoelectrical activity during the occurrence of diarrhea and follow
ing the administration of medication for the relief of diarrhea points out 
the need for further research in order to gain a better understanding of 
the relationship between this sort of myoelectric activity and IBS. How
ever, it appears that alterations in the faster electrical rhythms of the 
colon are an indication of IBS and may be related to the onset of symp
toms in this disorder. 

Changes in the pattern of fast electrical activity have also been re
ported following food ingestion. Such changes are most likely the result 
of the release of gastrointestinal hormones in response to eating, as simi
lar alterations have been produced by the administration of gastrointesti
nal hormones such as pentagastrin and cholecystokinin alone (Snape, 
Carlson, & Cohen, 1977). IBS symptoms have been related to changes in 
fast myoelectrical activity following a meal by several investigators. 

Sullivan et al. (1978) found IBS patients to have more prolonged 
periods of spiking activity following a meal when compared to normals. 
They attributed this to abnormalities in neural control mechanisms since 
this temporal increase was reduced by anticholinergic medication. How
ever, the significance of these differences for IBS is hard to interpret at 
present since Schang and Devroede (1983) found that increases in pro
pigating spike activity following a meal had a time course in normals that 
was similar to the time course shown by the IBS group in the study by 
Sullivan et al. These discrepancies may reflect differences in the caloric 
content of the meals used in these two studies as well as other procedural 
differences. 

The absence of aborally propagated long spike bursts has also been 
reported to be related to postprandial pain by Bueno et al. (1980). How
ever, this pattern occurred in only 3 of 35 IBS patients studied. Although 
it does appear that fast electrical activity of the colon is affected by eating, 
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how such changes after a meal are specifically related to the production of 
the symptoms seen in IBS needs further clarification. 

Disorders of the Esophagus 

The esophagus is composed of an inner circular and an outer longi
tudinal muscle layer and obtains its primary efferent innervation through 
the common vagal nerve (Code & Schlegel, 1968). Its upper end is 
bounded by the pharyngoesophageal sphincter and is composed of stri
ated muscle fibers, its lower portion is composed of smooth muscle fibers 
and is separated from the stomach by the gastroesophageal sphincter. In 
humans, the esophagus is approximately 21-23 cm in length and func
tions solely in the movement of material from the mouth to the stomach. 
Transportation is accomplished by peristalsis involving the distal migra
tion of bands of contracting circular muscle fibers. Motility is initiated 
primarily by the act of swallowing and secondarily by distention of the 
esophagus. Once begun, contractions proceed involuntarily in a caudal 
direction at about 2-4 cm per second, normally terminating in the lower 
esophageal sphincter. This reflex activity is controlled by the fifth, sev
enth, ninth, tenth, and eleventh cranial nerves which innervate both the 
upper and lower portions of the esophagus (Schuster, 1979). Like the 
colon, the esophagus has often been described as being responsive to 
emotional events. 

Esophageal Spasms 

One of the most frequently described motility disorders of the 
esophagus is diffuse esophageal spasm (DES). This disorder is charac
terized by repetitive, nonpropulsive, tertiary contractions of the esoph
agus which occur either spontaneously or following normal contractions 
initiated by swallowing (Castell, 1982). Unlike normally initiated peristal
tic contractions, these contractions appear to be primarily spike-indepen
dent (Ouyang, Reynolds, & Cohen, 1983). They may occur in either an 
oral or a caudal direction and are often accompanied by sensations of 
pain or difficulty in swallowing. 

Using the esophageal transit time of a barium cocktail as a depen
dent measure, Wolf and Almy (1949) found that spasms of the esophagus 
could be produced in both normals and patients complaining of dyspha
gia by a variety of emotionally and physically stressful situations. In an 
interesting case report, Faulkner (1940) found that he was able to either 



PSYCHOPHYSIOLOGICAL DISORDERS OF THE GASTROINTESTINAL TRACT 207 

relieve or produce severe esophageal spasms by simply altering the 
amount of anxiety one of his patients was experiencing. The patient was 
a nervous young man experiencing emotional stress related to his eco
nomic and home situation at the time. Stacher, Steinringer, Blau, and 
Landgraf (1979) found that nonpropulsive esophageal contractions could 
be produced as part of the defense response to loud acoustic stimuli. 
Rubin, Nagler, Spiro, and Pilot (1962) reported similar increases in non
propulsive contractions in three of five subjects when they were engaged 
in a discussion of emotionally charged issues. The amount of nonpropul
sive activity was significantly greater during these times than when the 
subjects were discussing more neutral events. 

Psychological disorders have also been implicated in the etiology of 
esophageal dysfunction. In one of the better studies of its kind, Clouse 
and Lustman (1983) reported a significant relationship between certain 
psychiatric illnesses and esophageal contraction abnormalities. Using 
manometric studies, 50 patients were blindly classified as having contrac
tion abnormalities, other manometric abnormalities (aperistalsis or de
creased contractile amplitudes), or no abnormalities. These results were 
then compared to psychiatric diagnoses (DSM-III criteria) made blindly 
on the basis of structured interviews. In subjects classified as having 
contraction abnormalities, 84% also had a psychiatric diagnosis, whereas 
only 31% without abnormalities and 33% with noncontractile abnor
malities were so classified. Most of the psyschiatric diagnoses in this 
study were accounted for by depression, anxiety, and somatization dis
orders. 

Globus Hystericus 

Globus hystericus, the feeling of a lump in the throat, has also often 
been attributed to psychological disturbances. Although physical disor
ders such as hiatal hernia, increased cricopharyngeal pressures, reflux 
esophagitus, or cervical spinal anomalies have been suggested as the 
cause of globus hystericus (Malcomson, 1966; Watson & Sullivan, 1974), it 
appears that these disorders do not sufficiently account for the symptms 
of globus in many patients (Caldarelli, Andrews, & Derbyshire, 1970; 
Mair, Schroder, Modalsli, & Maurer, 1974). Globus is reported more of
ten in women than in men and occurs primarily between meals. It also 
appears to be a fairly common phenomenon in the general population. 
Thompson and Heaton (1982) reported that 34.5% of men and 52.5% of 
women from a sample of 147 healthy volunteers described feelings of 
globus. Almost all (95.5%) reported these feelings during times of strong 
emotion, and many volunteered that the feelings abated with crying. 
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Glaser and Engel (1977), using a psychoanalytic theoretical model, 
attributed the symptms of globus to repressed crying related to loss or 
grief. They cite the relief of symptoms that occurs along with the emo
tional release in crying as evidence for their theory. On the other end of 
the psychological spectrum, Schatzki (1964) attributed the sensations of 
globus to the voluntary behavioral act of repeated swallowing which may 
occur during times of tension. This results in a reduction of saliva and the 
accompanying sensation of a lump in the throat, which may become 
worse as a person focuses on the sensation or increases swallowing in an 
attempt to get rid of the feeling. 

Interestingly, the term globus hystericus is a misnomer in that hysteria 
does not appear to be a common psychiatric factor in globus (Lehtinen & 
Puhakka, 1976) or other esophageal disorders. In general, when a psychi
atric diagnosis is obtained, these patients are found to be more neurotic 
than others and are usually characterized as having disorders involving 
anxiety, obsessiveness, or depression. The similarity between this psy
chological profile and that of individuals with IBS has already been 
pointed out by others (Clouse & Lustman, 1983; Watson, Sullivan, Corke, 
Rush, 1978) and gives added weight to a functional explanation for those 
cases of globus in which a specific medical determination cannot be 
made. Increased support for a similar psychological etiology in IBS and 
the esophageal disorders mentioned above is also provided by Watson et 
al. (1978), who found significantly more patients with IBS (51%) than 
controls (30%) reporting the symptoms found in globus hystericus. It is 
tempting to speculate that certain disorders of the esophagus are actually 
a variant of the irritable bowel syndrome and should be treated as a 
psychosomatic rather than a physiological problem (Thompson, 1979). 
Additional research in this area should prove valuable in testing such a 
hypothesis. 

Psychological and Behavioral Treatment Approaches for IBS 
and Esophageal Disorders 

With the exception of Svedlund et al. (1983), few studies have sys
tematically investigated the effect of psychotherapy on the symptoms 
associated with IBS or esophageal disorders. Almost all reports in this 
area suffer from lack of adequate control groups, and most are single case 
studies. In spite of these difficulties, there appear to be enough consis
tent findings to suggest that individuals suffering from certain gastroin
testinal disorders can benefit from psychotherapeutic procedures. These 
reports, however, should be considered preliminary, and their impor
tance is more in directing future research than in proving the efficacy of 
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various psychotherapeutic techniques. On the other hand, for the clini
cian attempting to treat gastrointestinal complaints psychologically, they 
may provide valuable insights into planning therapeutic strategies. 

Few studies have reported on the use of psychodynamic or non
directive psychotherapy for the treatment of IBS. Hislop (1980) described 
a series of 52 IBS patients whom he provided with brief psycho
dynamically oriented therapy designed to explore emotional states and 
to help in the expression of repressed emotions. Recent life events were 
also explored and reassurance was provided. For the majority of pa
tients, therapy was made available in the form of three or fewer I-hour 
sessions spaced 2 to 4 weeks apart. Following treatment, 46% of the 
patients described their symptoms as absent or improved using self
report questionaires, but no statistical analysis was performed. These 
results must be accepted with caution, however, as others (Waller & 
Misiewicz, 1969) have indicated that follow-up contact alone seems to 
help patients with IBS. In addition, placebo alone has been shown to 
provide relief from IBS symptoms in over 50% of patients (e.g., Heefner 
et al., 1978). One must also question how much psychodynamically ori
ented therapy can be accomplished in 3 hours or less. In general, it 
appears that this type of therapy may not be as effective as more behav
iorally oriented psychotherapeutic techniques such as cognitive restruc
turing or anxiety reduction and desensitization (Cohen & Reed, 1968; 
Harrell & Beiman, 1978; Hedberg, 1973). 

Good treatment results have been reported in studies employing 
behavioral methods, particularily those procedures aimed at providing 
improved coping skills. As already mentioned, Svedlund et al. (1983) 
found significantly greater long-term improvement in IBS symptoms in 
an IBS group receiving medical treatment plus psychotherapy than in a 
group of IBS controls receiving only medical treatment. Svedlund and his 
associates used a variety of techniques, including behavior modification, 
problem solving, and stress mangement, to help patients modify mal
adaptive behavior and find solutions to problems. Therapy was focused 
on ways of coping with stress and emotional problems, and both physical 
and mental symptoms were used to assess improvements during the 
study. Physical symptoms consisted of ratings of somatic complaints, 
abdominal pain, and bowel dysfunction. Mental symptoms were based 
on scores obtained for total mental symptoms, an asthenic-depressive 
syndrome, and an anxiety syndrome. Assessments took place prior to 
the subjects being assigned to groups and at 3-month and 15-month 
follow-up points. 

Both groups studied by Svedlund et al. (1983) showed improvement 
in somatic and mental scores after 3 months of treatment. The experi
mental group showed significantly greater improvement, however, on 
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total somatization and abdominal pain than the controls at first follow
up, and all three somatic measures were significantly improved over 
controls at 15 months. In addition, patients receiving psychotherapy con
tinued to show improvement between 3 and 15 months, whereas those 
receiving only medication regressed toward the initial severity of their 
symptoms at the IS-month follow-up. No changes in psychological 
symptoms occurred after 3 months, and the differences in psychological 
symptoms between groups was not significant at either the 3-month or 
IS-month follow-up. 

When compared with other studies that have shown a poor prog
nosis for long-term treatment of IBS patients with medication alone (e. g., 
Waller & Misiewicz, 1969), the Svedlund et al. (1983) study suggests that 
psychotherapy is an effective procedure for use in the treatment of irrita
ble bowel syndrome. It will, one hopes, be influential for researchers and 
clinicians alike in increasing the availablilty of psychotherapy for IBS 
patients. In addition, it should encourage more controlled studies to help 
validate other methods of providing beneficial forms of psychotherapy 
for treating IBS. For instance, psychotherapy utilizing cognitive and be
havioral methods to change attributional styles has been found to be 
effective in treating the symptoms ofIBS in a single case report (Youell & 
McCullough, 1975), and paradoxical treatment involving aversive behav
ior therapy has also been reported successful in a single case report 
(Legalos, 1977). 

One of the more useful therapeutic procedures for treating psycho
physiological disorders of the gastrointestinal tract appears to be relax
ation training. Jacobson (1927) was the first to employ relaxation 
procedures in the treatment of gastrointestinal disorders and reported 
several cases of mucous colitis (IBS) and esophageal spasm treated suc
cessfully with progressive relaxation. In a more recent study, Phillips 
(1983) reported progressive relaxation with and without imagery to be 
more successful than no treatment for a waiting-list control group in 
relieving pain and discomfort arising from a variety of gastrointestinal 
disorders, including IBS. Hypnotically induced relaxation has also been 
reported to reduce symptoms associated with functional gastrointestinal 
disorders (Dolezalova, Cerny; & Jirak, 1978). 

Several clinical studies have combined a number of different psycho
logical procedures in treating IBS. In a single-case study, Mitchell (1978) 
reported successfully treating spastic colitis using a combination of 
symptom monitoring, muscle relaxation training, and cognitive restruc
turing procedures. Neff, Blanchard, and Andrasik (1983) reported suc
cessfully reducing abdominal symptoms in two of four IBS patients using 
a combination of progressive muscle relaxation, thermal biofeedback, 
and cognitive coping strategies. Utilizing a more comprehensive system 
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of pain management, Khatami and Rush (1978) reported successfully 
eliminating IBS symptoms in a 32-year-old patient who was so disabled 
by his symptoms that he had been unable to continue working prior to 
treatment. Treatment consisted of medical monitoring, EMG biofeed
back, and daily practice of relaxation exercises. Psychotherapy was also 
conducted based on the work of Ellis (1962). This portion of treatment 
was directed at changing irrational cognitions involving the patient's 
symptoms as well as other events in his life. In addition, a third compo
nent based on the work of Fordyce (1976) was also employed and in
volved the identification and elimination of behaviors in others that 
might be reinforcing the continuation of the patient's symptoms. The 
Khatami and Rush study is noteworthy for its application of behavioral 
principles for the reduction of illness behavior (e.g., Mechanic, 1983) in a 
gastrointestinal disorder. Although the maintenance of symptoms 
through reinforcement has been investigated in other types of disorders, 
very few studies have reported on this mechanism for gastrointestinal 
disorders. 

Motility disorders of the gastrointestinal tract have also been treated 
using biofeedback. Latimer (1981) reported on a single case of esophageal 
spasm treated successfully with frontal EMG feedback and progressive 
relaxation. Latimer's patient was able to reduce her total perceived spasm 
time from an initial 10 hours a week to less than 1 hour per week by the 
end of a IS-week treatment period. Latimer also employed a double 
swallowing technique that proved helpful for this patient. These gains 
were maintained at a 6-month follow-up after treatment was terminated. 
Haynes (1976) reported similar findings using frontalis EMG biofeedback 
and home relaxation practice in a young woman suffering form esopha
geal spasms. In a group study employing a waiting-list control popula
tion, Giles (1978) found relaxation training using biofeedback to be an 
effective procedure for treating symptoms arising from functional gastro
intestinal disorders. However, the best results were obtained using a 
combination of biofeedback and psychotherapy. 

In a single-case design, O'Connell and Russ (1979) obtained de
creases in abdominal pain in an IBS patient with frontalis EMG training. 
Self-reports of pain reduction were significantly correlated with reduc
tions in EMG activity. These authors also tried biofeedback based on 
bowel sounds but were unable to find any systematic relationship bet
ween changes in bowel sounds and the patient's reports of pain. How
ever, Furman (1973) has reported biofeedback based on bowel sounds to 
be helpful in treating IBS sympstoms. 

Two additional studies employing biofeedback based on the motility 
of the esophagus and the colon deserve mention. Bueno-Miranda, 
Cerulli, and Schuster (1976) used biofeedback to alter spastic motility 
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patterns in IBS patients. Feedback was based on pressure recorded from 
balloons in the rectal and rectosigmoid portions of the colon. The thresh
old level of distention at which colonic spasms occurred was successfully 
increased by an average of 82% over baseline in 14 of 21 patients. These 
patients also showed a decrease in the amplitude, duration, and fre
quency of spasms. In a separate study, Schuster, Nikoomanesh, and 
Wells (1973) used biofeedback to teach normal subjects and patients expe
riencing esophageal reflux to increase the contractile activity of their 
lower esophageal sphincters. Refluxers, however, were not so sucessful 
as normals in the amount of increase in lower esophageal sphincter pres
sure they could produce. These two studies are the only ones known that 
have used feedback based directly on the motor activity of the gastroin
testinal tract in patients with esophageal disorders or IBS. Unfortunately, 
neither of these studies reported the effects of feedback on gastrointesti
nal symptoms. However, they do point out the feasibility of designing 
studies to assess, the usefulness of operant procedures based directly on 
the activity of the gastrointestinal tract in the treatment of certain types of 
motility disorders. 

Summary 

Motility and myoelectric studies of the colon suggest that a biological 
definition of IBS based on the physiological activity of the gut may be 
possible. The development of such a diagnostic scoring method would be 
helpful in distinguishing IBS patients from patients with other gastroin
testinal illnesses but similar symptoms. Because IBS is essentially a diag
nosis of exclusion, a physiological marker for this disorder would 
improve confidence in the diagnosis of IBS as well as facilitate the treat
ment process. However, even though it appears that normals and IBS 
patients differ in the amount of contractile and myoelectric fast and slow 
activity of the colon, no systematic studies have as yet attempted to 
blindly classify subjects on the basis of these criteria. 

Differences found in colonic and esophageal functioning between 
patients and normals also suggest the use of biofeedback as an operant 
conditioning procedure to investigate the relationship between physi
ological activity and symptoms arising from psychophysiological disor
ders of the gastrointestinal tract. As patients experiencing these kinds of 
disorders have been found to exhibit motor and myoelectrical abnor
malities, biofeedback based directly on the physiology of the gastroin
testinal tract provides a method for assessing symptoms as dependent 
variables in relation to voluntary or learned manipulations of colonic and 
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esophageal activity. Bueno-Miranda et al. (1976) have already shown the 
feasibility of such a procedure for IBS, but no attempts have been made 
toward operant conditioning of the physiological activity of the colon, 
either as an investigative technique or as a possible therapeutic pro
cedure. The use of biofeedback based on the motor activity of the esoph
agus is an additional area in which research might prove fruitful. 
Schuster et al. (1973) have shown that biofeedback of this nature is also 
possible, but, again, no follow-up work has been performed to assess its 
usefulness in either investigating or treating psychophysiological disor
ders of the esophagus. 

The paucity of research on the effects of operantly conditioning 
physiological activity of the gastrointestinal tract may be accounted for by 
several factors. First, the procedure for measuring physiological activity 
of the gastrointestinal tract is a difficult one requiring a specialized probe 
containing electrical and pressure sensors. This probe must either be 
inserted into the colon or swallowed by the patient. In addition, a fair 
amount of equipment, in the form of electrical transducers and ampli
fiers, is required in order to process the biological signals in a fashion 
suitable for analysis. At present, commercial equipment designed specif
ically for this sort of research is not available. Therefore it is necessary to 
design a system or develop one from existing equipment in order to test 
any hypothesis involving the relationship between physiological activity 
and symptoms in gastrointestinal disorders. 

Secondly, although there is little risk involved in the use of direct 
gastrointestinal recording procedures, they are an invasive technique 
and require provisions for dealing with any unexpected outcomes. This 
would tend to limit their use to settings in which medical assistance could 
be made available if needed. In addition, the methods used in these 
procedures require some patient preparation time and could probably 
not be done in less than 1.5 to 2.0 hours. These time constraints, in 
combination with specialized equipment needs, make this kind of re
search a costly procedure at present. Nevertheless, studies investigating 
physiological activity of the colon or esophagus as dependent variables 
should be undertaken to evaluate their relationship to symptoms in cer
tain types of gastrointestinal disorders. Justification for such studies 
would certainly appear to be warranted on the basis of the current litera
ture in this area. 

In terms of psychological disturbances, for many patients there 
seems little doubt that psychological conditions are associated with the 
symptoms of irritable bowel, esophageal spasm, or globus hystericus. 
The most prevalent of these conditions are anxiety, somatization, and 
illness behavior. Although depression has been described as a major 
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component of psychosomatic illnesses (Blumer, 1982), it is not clear how 
much contributes to the appearance of symptoms in IBS or the esopha
geal disorders discussed above. What is more apparent is that symptoms 
are brought on or exacerbated during periods of stress. Treatment, there
fore, must deal not only with the psychological traits of an individual but 
also with environmental and behavioral events, as stressful situations 
appear to be related to symptoms in many individuals with IBS or func
tional esophageal disorders. 

Treatment studies by Svedlund et al. (1983), Khatami and Rush 
(1978), Giles (1978), Latimer (1981), and Jacobson (1927) indicate the im
portance of using a combination of approaches in the management of 
psychophysiological disorders of the gastrointesitnal tract. A psycho
therapeutic treatment program aimed at individuals with such disorders 
should provide as many of the following components as necessary in 
order to help the patient: 

• Medical evaluation to rule out organic disorders 
• Psychological evaluation including behavioral and cognitive as

sessments 
• A treatment program capable of providing some combination of: 

Psychotherapy 
Behavior management 
Family therapy 
Stress management 
Biofeedback and relaxation training 

The above therapeutic strategies can easily be carried out on an 
outpatient basis and should be made available to the patient. At present, 
psychological and behavioral management programs in conjunction with 
medical screening appear to provide the best approach to treating the 
patient with psychophysiological disorders of the gastrointestinal tract. 
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CHAPTER 9 

Asthma 
Tlwmas L. Creer 

No physical disorder is more misunderstood by behavioral scientists 
than is asthma. Many seem to believe it is a psychological affliction that, 
like a water faucet, can be turned on and off at will by the patient. This 
myth survives in the face of reality. Others believe asthma can be cured 
by psychotherapy. This myth also persists despite a total absence of 
supporting evidence. Asthma is a complex respiratory condition; not 
only can a multitude of stimuli precipitate attacks, but an endless number 
of events, many of which have yet to be delineated, influence the course 
both of individual attacks and of asthma per se. This makes predicting the 
future direction of a given patient's asthma about as precise as forecast
ing his behavior. The eloquent models that once promised to permit us to 
formulate and predict behavior within a simple set of principles have 
disintegrated in the past two decades. William Estes was recently quoted 
as saying that what once was regarded with "high optimism" has since 
been replaced by "strong disillusionment" (Fox, 1983). 

Thought regarding the treatment and management of asthma has 
traveled an equally torturous path. Many remedies have been proposed, 
usually with little tangible support, as yet another "cure" for the disor
der. The passage of time, coupled in some cases with practice or investi
gation, has proved such claims to be false. There is no cure for asthma; 
the best that can be expected is that some degree of control can be estab
lished over the affliction. Here, as will be argued, self-management can 
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make a significant contribution. By maximizing the role played by the 
patient, combined with sound medical treatment, the likelihood that 
asthma can be controlled is greatly enhanced. The basis for contending 
that self-management has a major role in the management of asthma will 
eventually emerge as the major theme of the chapter. Before describing 
the potential of these procedures, however, the pathophysiological 
mechanisms that underlie the disorder are described. 

Pathophysiology 

Current knowledge of asthma serves both to facilitate treatment of 
the disorder and elucidate constraints that hinder progress in developing 
a potential cure for the affliction. Clinical features of the disorder have 
long been reported; descriptions of asthma are found in the writings of 
Hippocrates, although Aretaeus and Galen in the Christian era presented 
the first detailed discussion (McFadden & Stevens, 1983). Other notable 
observers, including Moses Maimonides in the twelfth century 
(Muntner, 1963) and Sir John Floyer late in the seventeenth century 
(Sakula, 1984), provided accounts that, although less precise than current 
descriptions, nevertheless have retained their basic accuracy. 

Asthma has long been regarded as a disorder associated with airway 
abnormality; accordingly, it shares a position with other respiratory dis
orders including bronchitis, emphysema, bronchiolitis, and chronic ob
structive pulmonary disease (COPD). The difference between these 
disorders is that each category is based on different diagnostic criteria. 
The diagnosis of chronic bronchitis, for example, is based on etiology, 
with the most common definition being that the disorder is diagnosed 
when there is cough or sputum production on most days for at least 3 
months of the year (American Thoracic Society, 1962). Emphysema and 
bronchiolitis are diagnoses based upon anatomical findings. Emphysema 
is described as an abnormal enlargement of the air spaces distal to the 
terminal bronchioles, accompanied by destructive changes of the alveoli; 
bronchiolitis is defined as acute or chronic inflammation of the bron
chioles. Both asthma and COPD are based upon clinical findings, but the 
similarity between the two categories ends here. The latter is a term used 
to define respiratory diseases of unknown etiology that are characterized 
by the persistent slowing of airflow during forced expiration. It is a term 
that should be avoided if more precise diagnoses can be made; on the 
other hand, COPD is often associated with the presence of the other 
types of airways abnormality including asthma, bronchitis, bronchiolitis, 
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and, in particular, emphysema (Williams, 1982). 
Despite progress made in differentiating asthma from other forms of 

respiratory disorders, it has proved almost impossible to define. The 
reasons are twofold (Creer, Harm, & Marion, in press): First, although 
the definition of asthma in functional terms proposed in 1959 has been
widely accepted, the degree of reversibility required to make a diagnosis 
of asthma has not been determined (Fletcher & Pride, 1984). It is agreed 
that some reversibility of airway obstruction must occur if asthma is 
diagnosed, but the precise degree of reversibility is debatable. As is 
noted when reversibility in the case of asthma is discussed in greater 
detail, there are cases wherein little reversibility, if any, is detectable. 
Second, it has proved impossible to define asthma while excluding all 
other types of respiratory disorders. A CIBA study team assigned to the 
task of resolving the question concluded, after considerable deliberation, 
that their definition would include approximately 25% of patients with 
chronic bronchitis (Porter & Birch, 1971). As Bernstein (1983) pointed out, 
differences between chronic bronchitis and asthma in adults are subtle 
and by no means clear cut. He noted, "Some degree of reversibility is not 
uncommon in chronic bronchitis and asthma is frequently complicated 
by episodes of bronchitis" (p. 913). 

Difficulties encountered in defining asthma are apparent in present
ing three definitions. According to an excellent article by Perlman (1984): 

Asthma is a disorder of the tracheobronchial tree in which there is recurrent, 
at least partially reversible generalized obstruction to the airflow. It is com
monly manifested by cough and expiratory distress and classically by respira
tory wheezing. Overt wheezing does not have to occur, however, and the 
major manifestation may be cough. (p. 459) 

In his definition, Perlman notes two important characteristics of the dis
order, the intermittent and reversible nature of the airway obstruction. The 
remainder of his definition concentrates on clinical signs of asthma. This 
definition be compared with that of Williams (1982): 

Asthma is defined as reversible airway obstruction. It is characterized by 
hyperirritability of the airway. Substances that have no effect when inhaled by 
normal people cause bronchoconstriction in patients with asthma. The princi
pal feature of the condition is extreme variability, both from patient to patient 
and from time to time in the same patient. It ranges from a mild wheeze with 
respiratory infection in children, which may disappear in later life, to severe, 
continuous, and even fatal obstruction of the airways. (p. 23) 

Williams's definition also describes the reversibility component of 
asthma; in particular, however, he emphasizes the variable nature of the 
disorder. Williams also points out that bronchoconstriction is frequently 
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induced by inhaled substances, a topic discussed in more detail in a later 
section. 

The final definition is the most widely cited description of asthma
the definition proposed by a subcommittee of the American Thoracic 
Society (1962): 

Asthma is a disease characterized by an increased responsiveness of the tra
chea and bronchi to various stimuli and manifested by a widespread narrow
ing of the airways that changes in severity either spontaneously or as a result 
of therapy. (p. 763) 

This description suffers from several weaknesses, including its lack of 
specificity and the questionable contention that asthma is correctly classi
fied as a disease. However, it emphasizes one characteristic of asthma
that the responsiveness of the trachea and bronchi can spontaneously 
change in severity-that was omitted in the other definitions. 

The above descriptions point out the diversity that exists in attempt
ing to define asthma. There are three characteristics of the disorder cov
ered by the definitions, however, that merit special consideration: the 
intermittent, variable, and reversible nature of asthma. Each characteris
tic will be described separately. 

Intermittence 

The attacks of asthma suffered by most patients occur on an intermit
tent basis. The exact frequency of asthmatic episodes varies from patient 
to patient and, for any given patient, from time to time. Thus, a patient 
may experience a burst of attacks over a brief period of time but then may 
remain free of the disorder for a duration extending over weeks, months, 
or, in some cases, years. Just how long a period may elapse between 
attacks was described by Creer (1979). He recounted the comments of an 
elderly gentleman who complained that he had recently suffered his first 
asthma attack "since Roosevelt was President." Further conversations 
with the man revealed that the patient was not referring to Franklin but 
to his cousin, Theodore! This was undoubtedly an exceptional case, but it 
does illustrate how long a period may pass without a patient's experienc
ing any difficulty from asthma. 

The frequency of attacks experienced by a patient over time is a 
function of the stimuli that trigger his or her attacks. Some patients, 
particularly youngsters, suffer asthma only during certain seasons; air
borne allergens, present in the patient's environment, are the chief cul
prit for this change in the rate of attacks. A patient may suffer an 
occasional attack during other periods of the year because of an event 
such as a viral infection: overall, however, attacks are endemic to a given 
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season. In their authoritative review of asthma in children, Siegel, Katz, 
and Rachelefsky (1983) reported that, regardless of where the youngster 
resides, asthma attacks generally occur more often and are more severe 
in the fall of the year. Although the reasons for this finding are unclear, 
suggested explanations include the increased frequency of viral infec
tions, temperature and humidity changes, increased air pollution, and 
greater exposure to house dust. 

Other patients are less fortunate: they have what is described as 
perennial asthma and experience attacks during all seasons of the year. 
There must be some reversibility of the condition, but many patients with 
perennial asthma experience almost daily symptoms of asthma from a 
sensation of tightness in the chest to mild wheezing. Although adults can 
experience seasonal asthma, many are apt to be classified as having 
perennial asthma. 

The primary reason why patients experience perennial asthma is 
heightened airway responsiveness. As described by Pearlman (1984): 

The lower airways behave as if they were hyperirritable, overresponsive to 
various chemical mediators of physiologic and inflammatory processes and to 
a large number of unrelated stimuli, many of which have the capacity to 
activate or release these substances. (p. 460) 

In comparison to those with seasonal asthma, patients with perennial 
asthma are more responsive to an array of attack triggers to be described, 
for example, viral infections, allergens, exercise, cold air, chemicals, and 
environmental factors. Thus, although exposure to the same stimuli will 
either fail to trigger an attack in a patient with seasonal asthma or will 
precipitate an occasional mild asthmatic episode, it may trigger what 
seems an endless series of attacks in the patient with perennial asthma. 

Renne and Creer (1985) described three types of problems generated 
because of the intermittent nature of asthma, and all are relevant to the 
design and implementation of self-management programs for the disor
der. The first problem concerns the inability to recruit a homogeneous 
population with respect to asthma. Miklich and co-workers (1977) made 
every conceivable effort to match asthmatic children on such variables as 
age, sex, and type of asthma. To achieve the latter aim, they recruited 
only youngsters diagnosed as experiencing perennial asthma. However, 
although the aim was achieved as well as in any other investigation that 
has considered this variable, the study demonstrated the inherent falli
bility in trying to match patients on this dimension. For example, al
though all children suffered attacks throughout the year, some 
experienced more episodes during particular seasons. Perhaps one 
youngster was more sensitive to pollens present during autumn; a sec
ond child, on the other hand, might have experienced more attacks in-
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duced by cold winter air. Changes in the pattern of asthma experienced 
in individual patients resulted in a host of related problems, including 
alterations in the medication regimen prescribed for a given youngster. 
These changes and the responses to them, in turn, interfered with the 
outcome of the investigation conducted by Miklich and his colleagues, a 
large-scale project, involving both behavioral and medical scientists, 
that investigated the use of systematic desensitization by reciprocal 
inhibition as an adjunct treatment for childhood asthma. The study has 
ben cited (Alexander, 1981; Kinsman, Dirks, Jones, & Dahlem, 1980) as 
the most definitive test of systematic desensitization for the treatment of 
the disorder. The study indeed merits this recognition; more signifi
cantly, however, it reflects the complex problems encountered both in 
conducting treatment research with asthma and in interpreting outcome 
data gathered in such investigation (Renne & Creer, 1985). 

The intermittent nature of asthma also makes it difficult to predict 
how long data should be collected from patients following introduction 
of an independent variable (Creer, 1982, 1983a; Creer & Kotses, 1983; 
Renne & Creer, (1985). The paucity of long-term data regarding asthma 
prompted Leigh (1953) to suggest that studies be initiated to monitor 
asthmatic patients for up to 15 years. The suggestion is laudable and, 
with adults, possible (Creer, Harm, & Marion, in press). With childhood 
asthma, however, it would present the insurmountable task of separat
ing any changes induced by a treatment variable from maturational 
changes that naturally occur with these youngsters (Renne & Creer, 
1985). 

The final sets of problems described by Renne and Creer center on 
expectations acquired by patients and their families because of the inter
mittent nature of the disorder. Patients with perennial asthma know they 
can suffer attacks at any time during the year; therefore, at the first 
indication that they are wheezing or experiencing dyspnea, they usually 
initiate treatment. Those with seasonal asthma, however, acquire a dif
ferent set of expectations toward their attacks. They may attempt to 
escape from the precipitating stimuli with the hope that their response 
will be the only action required to establish control over the incipient 
attack. A number of other expectations acquired by those with either 
perennial or seasonal asthma, including the likelihood of the patient's 
complying with medication instruction, are further described by Renne 
and Creer (1985) and Creer, Harm, and Marion (in press). 

Problems specific to the self-management of asthma created by its 
intermittent nature are discussed by Creer and Winder (1986). These run 
the gamut from difficulties in recruiting subjects to variability in their 
perceived ability to use self-management skills to control the disorder. 
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Finally, there is one basic problem alluded to earlier: no matter how 
careful one is in recruiting potential subjects for such programs, it is 
impossible to recruit patients with either pure "perennial or intrinsic" 
asthma or pure "seasonal or extrinsic" asthma. These are not mutually 
exclusive categories, a fact that has hampered all asthma research (e.g., 
Stark & Collins, 1977). A patient with perennial asthma may experience 
more attacks during a particular season whereas a patient with seasonal 
asthma may experience more virus-induced attacks during a given year. 
As noted, the heterogeneity of asthma is characterized by the frequency 
of attacks varying from patient to patient and, for any given patient, from 
time to time. 

Variability 

Williams (1980) has suggested that the reason why asthma, a disor
der generally recognized by patients and physicians, has eluded precise 
definition is because it is extremely variable. Variability refers to fluctua
tions in the severity both of attacks and of the condition itself. Attacks can 
range from a mild wheeze with a nonbacterial respiratory infection to 
fatal occlusion of the airways, predominantly by mucus plugs. Williams 
continued his description by pointing out that although conventional 
definitions of variable or reversible airway obstruction are sufficiently 
broad to embrace all patients afflicted with the condition, it necessarily 
overlaps with other forms of obstructive pulmonary disease. 

Attack severity varies from patient to patient and, within the same 
patient, from episode to episode. At one end of the continuum, there are 
asthmatic patients who occasionally suffer mild wheezing. For these in
dividuals, asthma is little more than a nuisance; they may experience 
some unpleasantness during attacks, but the condition does not ordi
narily interfere to any extent with their daily lives (Creer, 1983a; Creer, 
Harm, & Marion, in press). At the other end of the continuum, however, 
Jones (1976) described patients who experience asthma characterized 
more by persistent respiratory debilitation than by discrete attacks (al
though some reversibility of the condition must occur if the diagnosis of 
asthma is correctly applied). At this extreme, asthma can become a pre
potent consideration in dictating the life-style of patients and their fami
lies (Creer, 1983a). 

Other problems are generated by the variable nature of asthma. A 
major problem is that there is no standard way of classifying patients as 
having mild, moderate, or severe asthma or of categorizing any given 
attack as mild, moderate, or severe. A number of schemes have been 
suggested to resolve the latter problem-usually based upon the po-
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tency, dosage, and schedule of medication taken by patients to control 
their asthma-but none has found widespread acceptance (Creer, 1982). 
A valid and reliable solution to the difficulty was proposed by Renne 
(1982). From the experience of two decades of research with asthmatic 
children, he suggested that severity of attacks be scored by using a 5 x 5 
matrix anchored by two objective indices: peak expiratory flow rates as 
they deviate from a patient's predicted norms and the potency, schedule, 
and dosage level of drugs taken to establish control of an attack. Use of 
the model allows three levels of attack severity to be calculated: (a) no 
asthma or very mild asthma, (b) mild or moderate asthma, and (c) mode
rate or severe asthma. With a group of patients, Renne compared attack 
severity scores calculated with this method to ratings of asthma severity 
as determined both by a group of experienced allergists and a multi
discipline team composed of psychologists, nurses, and pulmonary tech
nicians who had all worked with the sample group of patients. A 
correlation calculated on the combined data, collected over a period of 
time, was r = .97. Hence, the procedure developed by Renne proved 
highly reliable at categorizing attacks as mild, moderate, or severe. Fur
thermore, on the basis of the percentage of attacks a given individual 
experiences that are classified as mild, moderate, or severe, it is possible 
to agree as to whether the patient's asthma per se should be classified as 
mild, moderate, or severe (Creer & Winder, 1986). 

Another problem suggested by Renne and Creer (1985) centers on 
expectations of asthmatic children and their parents. If you only experi
ence minor discomfort during an attack, you and your family are apt to 
view asthma as little more than a cold. Rest, drinking warm water, or, at 
the very most, taking a nonprescribed medication will abort most of the 
attacks you suffer. In these circumstances your expectations about 
asthma are little different than those of a person with hay fever. In almost 
any circumstance the attack will be aborted. If you have more serious 
perennial asthma, however, you acquire other expectations. There is not 
only greater reliance upon daily medication to control your asthma, but 
your day-to-day activities are, to a large extent, dictated by your physical 
condition. The problem described by Renne and Creer (1985) occurs 
when there is an unexpected change in a patient's asthma. Although, as 
Williams (1982) suggested, a patient may suffer a very severe attack only 
once or twice during a lifetime, how you perceive that episode will be 
important not only in establishing control over that attack but also both in 
shaping future expectations you and your family have about the disorder 
and in deciding what responses to make during attacks. For example, 
Creer (1974) described how panic exhibited by some asthmatic children 
was acquired because the youngster had observed their parents showing 
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panic during the children's attacks. Although the parents may only have 
panicked during a particular attack, the youngsters later modeled this 
parental behavior when they experienced attacks. On the other hand, 
many patients, particularly adults, overuse nebulized medications (see, 
e.g., Creer, 1979). This is a serious problem because with overuse pa
tients gradually require more and more of a particular medication to 
produce bronchodilation and the remission of their symptoms. Again, 
many patients have explained their behavior by reporting that they once 
suffered a severe attack and did not wish to experience anything like it in 
the future; paradoxically, however, their behavior defeats sound medical 
treatment with respect to the prudent use of asthma medications (Chai & 
Newcomb,1973). 

A final problem presented by the variability of asthma arises in con
ducting clinical research on asthma. The difficulties are well described by 
Clark (1977): 

The benchmark of asthma is its variability and this in itself makes any assess
ment of treatment most difficult. Trials are usually undertaken in patients 
who are in a stable state to minimize this problem, but this state is uncharac
teristic of the majority of patients who will be requiring the treatment under 
test and ignores long-term fluctuations in severity. Variability may itself lead 
to difficulties in assessing the response to treatment particularly when symp
toms are present at night. A combination of diary cards and regular measure
ments of the peak expiratory flow rate has simplified the problem caused by 
short-term variability but has not excluded them. The problem of assessing 
variability are compounded by the fact that any measurement of airways 
obstruction may not reflect all the variable changes in lung function. (p. 225) 

The problems would have to be satisfactorily resolved in any study of an 
intervention program with asthma, including the assessment of a self
management problem. 

Reversibility 

The airway obstruction that characterizes asthma attacks reverses 
either spontaneously or with adequte treatment. The reversible increase 
in the resistance to airflow is the sine qua non of asthma (McFadden, 1980); 
it differentiates the condition from other types of respiratory disorders, 
emphysema, for instance, in which there is no reversibility of the physi
cal impairment. 

The reversibility component of asthma presents a number of major 
problems to medical and behavioral scientists (Creer & Winder, 1986; 
Renne & Creer, 1985). As described earlier, asthma is, at best, a relative 
condition. Thus, although the attacks of many patients completely remit, 
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there are patients in whom the degree of remission is far less clear. For 
example, a study by Loren and his colleagues (1978) found that many 
asthmatic patients had reduced airflow which was irreversible with in
tensive treatment, including the administration of corticosteroids. This 
casts a shadow over the criterion of reversibility to define and diagnose 
asthma; if there are patients who, despite fulfilling all other criteria de
manded for the diagnosis of asthma, fail to show reversibility of their 
symptoms, are they correctly diagnosed as having asthma? Only future 
research, plus considerable refinement of the diagnostic criteria now 
employed, will eventually answer this question. 

Another major problem is that the spontaneous remission of asthma 
adds a degree of uncertainty regarding the outcome of any treatment 
procedure (Renne & Creer, 1985; Creer, Harm, & Marion, in press). 
Simply put, how do we know if the treatment applied resulted in any 
observable changes? The aim is to answer the question under tightly 
controlled conditions in which a functional analysis can be established 
between the application of the treatment procedure and the remission of 
the asthmatic symptoms. However, even in the laboratory there is still 
uncertainty, because, in Clark's (1977) words, "the response to treatment 
appears to be influenced by factors independent of the treatment given" 
(p. 225). The matter of spontaneous remission becomes even more com
plex when one is considering the attacks that occur in the daily lives of 
patients. As Creer (1979) suggested, there are a number of studies in the 
literature wherein spontaneous remission cannot be ruled out as a possi
ble, perhaps probable, explanation for the treatment outcome observed 
with asthmatic patients. It is a variable that defies control even in the best 
designed study. 

The fact that a number of separate events occur at the same time 
provides a probable explanation for some aspects of asthma. Barnes 
(1984) suggested that nocturnal asthma may be explained by a coinciden
tal occurrence of several rhythms: 

A fall in circulating adrenaline, the delayed effects of steroid withdrawal, and 
increased vagal cholinergic tone. These factors lead to small changes in the 
tone of the airways in normal people but to bronchoconstriction in asthmatics 
because of exaggeration by hyperreactivity and possibly by increased release 
of mediators. (p. 1398) 

Little wonder Barnes concludes that the treatment of nocturnal asthma 
may be "surprisingly difficult." 

The simultaneous occurrence of events has also led to a number of 
bogus treatments for asthma. The practice can best be called super
stitious behavior (Skinner, 1948) in that the patient, physician, or behav
ioral scientist associates events that occur concurrently with the 
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spontaneous remission of asthma with the latter process. Even though 
the events are independent of one another, their accidental pairing re
sults in a perceived causal link between the stimulus or stimuli and the 
amelioration of the condition (Creer, Harm, & Marion, in press). Such 
folk remedies as patients' balancing pennies on their foreheads, smelling 
the aromas of certain woods, or carrying around small dogs, usually 
chihuahuas, were initiated because the patients believed that such activ
ities resulted in the diminution of their asthma. These are worthless 
treatments and, in the case of carrying around a small dog, may actually 
exacerbate attacks if animal dander is a precipitant of a patient's asthma. 
Physicians, too, have promulgated treatments that are just as bogus. 
Included here would be autogenous urine immunization, a practice con
demned by the American Academy of Allergy (1981), and dry cupping, 
whereby dry cups are applied to the asthmatic patient's back or chest 
supposedly to reduce airway obstruction by suction. An article by Dear
love, Verguel, Birkin, and Latham (1981) criticized the practice of dry 
cupping by describing the harmful effects induced by the treatment, 
including bleeding patients to death. 

If medicine has generated worthless treatments for asthma, behav
ioral scientists are equally guilty of doing so. As Purcell and Weiss (1970) 
noted: 

It is probably safe to state that at one time or another almost every variety of 
therapeutic technique, including psychoanalysis, group psychotherapy, envi
ronmental manipulation, behavior therapy, hypnosis, and even ECT [electro
convulsive therapy], has been applied in the treatment of bronchial asthma. 
With the single exception of ECT, claims of success have been filed in all 
instances. (p. 613) 

If Purcell and Weiss were to write their chapter today, they would 
doubtlessly add other approaches, including Z-therapy and various 
types of family therapy, to their list. 

It is unfortunately true, as proclaimed by Purcell and Weiss, that 
claims of success were based on studies that failed to satisfy one or more 
of the basic criteria for adequate treatment studies. A list of such criteria 
are depicted in Table 1; it reflects a composite of suggestions offered by 
Purcell and Weiss (1970), Creer (1979,1982), and Renne and Creer (1985). 
The list includes the basic standards that should be followed in conduct
ing clinical research by both medical and behavioral investigators. 

The possibility of psychological or behavioral techniques having an 
effect on asthma per se is diminished further by considering one other 
factor: The study by Miklich and his co-workers (1977), described earlier, 
adhered to the criteria described in Table 1. However, they concluded 
that even in a well-designed psychological-behavioral intervention study 
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Table 1. Criteria for conducting intervention research with asthma 

1. Confirm the diagnosis of asthma 
2. Apply unbiased sample selection procedures 
3. Select subjects from similar populations with respect to severity and classification of the 

disorder, for example, perennial or seasonal asthma 
4. Select nonsmoking subjects 
5. Recruit matched control groups not treated with an intervention procedure 
6. Apply standard treatment procedures 
7. Control concurrent independent variables, such as the administration of and compli

ance with medication instructions 
8. Apply acceptable criteria for the evaluation of treatment effects 
9. Gather sufficiently extensive follow-up data to rule out normal variability of asthmatic 

symptoms 
10. Recruit large enough samples of subjects to permit appropriate statistical evaluation 
11. Apply appropriate statistical procedure 

wherein statistically significant outcome data were obtained, the findings 
paled in clinical significance when compared to outcome data gathered 
by application of most medical treatments. For example, having a patient 
drink a cup of coffee-a substance that is similar in chemical composition 
to theophylline-probably produces greater bronchodilation than any 
relaxation strategy taken by the patient. 

Psychological Factors 

At the outset, it was noted that many behavioral scientists believe 
asthmatic patients can, at will, turn attacks off and on. This assumption is 
based upon the role played by emotional factors and suggestion in trig
gering attacks. Each of these topics will be considered. 

Emotional Factors 

In order to confirm the diagnosis, a patient suspected of suffering 
from asthma is tested by what is rapidly becoming a standardized pro
cedure. First, he is exposed to minute amounts of stimuli thought to 
precipitate his attacks. Asthma can be triggered by a variety of stimuli 
including irritants, exercise, cold air, infections, allergens, aspirin and 
related substances, and emotional reactions (Reed & Townley, 1978). 
Usually, the procedure employed entails pricking the patient's skin with 
a needle containing a minute quantity of the stimulus (a process referred 
to as a skin test) or by his inhaling a small quantity of the stimulus (a 
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process referred to as a bronchial challenge). The second step in the latter 
procedure is to measure what occurs when the patient is exposed to such 
a challenge. This is determined by assessing any changes that may occur 
in the patient's pulmonary functioning; usually, it involves determining 
whether there are any changes in measures obtained by having the pa
tient exhale into a spirometer. If there is a 15%-20% reduction, depend
ing upon the criterion established by a given clinician or investigator, in 
the patient's forced expiratory volume in one second (the FEVl ) that 
patient may be rightfully diagnosed as having asthma. 

Considerable progress has been made both in standardizing stimuli 
presented to patients and in assessing any changes that may occur be
cause of such exposure (Creer, 1982; Creer, Harm, & Marion, in press). 
However, in the case of emotional reactions that may trigger asthma 
there has been more confusion than enlightenment. We know such re
sponses do trigger asthma, but that is almost the extent of our knowl
edge. There are a number of reasons why this is the case. First, it has 
proved difficult to standardize any stimulus for inducing an emotional 
reaction from a patient. What causes emotional reactions is not only 
idiosyncratic to any given patient but is heavily dependent upon the 
context in which the provoking stimulus occurs. Usually, the procedure 
used relies heavily upon hypnotic suggestion or the use of imagery; as is 
widely known, however, there are wide individual differences in re
sponses obtained with application of either of these techniques. Second, 
it is difficult to assess the response that does occur. For example, laugh
ing heartily is a reaction that regularly triggers attacks in a number of 
patients. How would one operationally define laughing, let alone the 
stimulus used to provoke it, in order to measure the response? Thus far, 
the question has defied an answer. Third, the nature of the relationship 
of emotional reactions to asthma is complex and not as yet worked out 
(McFadden, 1984). Plausible psychological pathways through which 
emotional events could trigger attacks include hyperventilation, hypo
capnea, vagal bronchoconstriction, changes in adrenal or cortical func
tion, and endocrine activity (Reed & Townley, 1978). The difficulty of 
elucidating the exact pathways in respiration was noted by Cherniack 
and Cherniack (1983). They pointed out, for example, that it is impossible 
to provide a complete description of the neural mechanisms involved in 
human respiration as experiments necessary to obtain the pertinent in
formation cannot be carried out. Finally, the relationship of emotions to 
asthma has been badly misinterpreted by behavioral scientists. The most 
prominant mistake was the description of crying and asthma provided by 
French and Alexander (1941). What they attempted to do has been charac
terized by Renne and Creer (1985) as anent to Cinderella's stepsisters' 
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attempting to jam their feet into the glass slipper: French and Alexander 
tried to pry the cause-effect relationship of crying and asthma into a 
psychoanalytic framework. Although their observations were correct
many asthmatic children do attempt to avoid crying or, if they cry, do so 
in a stifled manner-their interpretation was only one of a series that 
have haunted asthmatic dhildren and their families since 1941. What 
French and Alexander claimed was that the suppressed crying by the 
children represented a repressed cry for their mothers. No evidence has 
ever been collected to support this view (Creer, 1978, 1979, 1982), but it 
has persisted even in the view of conflicting evidence. The best reason 
why some children avoid crying or cry in an awkward manner was pro
vided by the youngsters themselves. They described to Purcell (1963) 
how they tried to avoid unnecessary attacks of asthma by engaging in 
such behavior. This explanation, although accurate because crying does 
seem to induce asthma through increased vagal activity (Nadel, 1976), 
has seemingly proved too logical for those who are proponents of psy
choanalysis. 

Creer (1979) marshalled evidence suggesting that what was impor
tant was not emotions per se but what the patient did when he or she was 
emotional. In some cases, asthma may be emotionally induced as a func
tion of specific behaviors such as crying, laughing, yelling, or coughing. 
Each of these behaviors is capable of serving as an irritant to increase 
vagal activity. In other cases, however, the emotional response may con
sist of a number of specific responses. Examples of such patterns would 
be responding that might be labeled as anger, excitement, or fear; the 
effect on asthma may be, in these cases, similar to what occurs in exer
cise-induced asthma. Thus, concluded Creer, the basic argument is that 
"behavioral components of emotional responding trigger asthma either 
through mechanical means, probably through stimulation of the vagus 
nerve, or through exercise" (p. 158). Rees (1984) has extended this argu
ment by suggesting that emotional outbursts may be related to the reac
iton of the hyperactive airways to deep inspiration or to the inhalation of 
cold, dry air. The latter is also regarded by many experts (e.g., McFad
den, 1984) as the outcome of exercise and therefore the cause of exercise
induced asthma. Considerably more research must be conducted, how
ever, before there is finally clarification of the role that emotional reac
tions play in triggering attacks. 

Suggestion 

In 1886, MacKenzie described bronchospasm occurring in a patient 
allergic to roses when she was presented with an artificial rose. This 
study provided the basic impetus for what has since been referred to as 
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investigations of the role of suggestion in triggering attacks. The proto
type of such studies was an investigation by Luparello, Lyons, Bleecker, 
and McFadden (1968). After obtaining baseline measures of airway resis
tance, asthmatic subjects were told they would be inhaling progressively 
larger concentrations of an allergen or irritant that could induce bron
chospasm. In reality, however, the substance they inhaled was a nebu
lized saline solution. The suggestion made by the experimenters, 
coupled with the inhalation of the supposed allergen or irritant, resulted 
in a significant mean increase in airway resistance for the group. Of the 19 
of 40 subjects who responded, 12 developed what Luparello and his co
workers described as full-blown asthma attacks. Control subjects-pa
tients with normal respiratory patterns and patients with restrictive and 
nonasthmatic lung diseases-did not show changes in airway resistance 
to suggestion and the inhalation of the bogus irritants or allergens. 

Luparello and his colleagues conducted a series of studies on the role 
of suggestion in precipitating asthma attacks (Luparello, Leist, Lourie, & 
Sweet, 1970; McFadden, Luparello, Lyons, & Bleecker, 1969; Spector, 
Luparello, Kopetzky, Souhrada, & Kinsman, 1976); in general, the work 
supported the initial findings reported by Luparello et al. (1968). Other 
investigators (e.g., Horton, Suda, Kinsman, Souhrada, & Spector, 1978; 
Philipp, Wilde, & Day, 1972; Strupp el al., 1974) also reported findings 
supportive of the suggestion hypothesis. 

Not everyone was successful in demonstrating that suggestion alters 
pulmonary functions in asthmatic patients, however. Weiss, Martin, and 
Riley (1970) investigated the effect of suggestion on the pulmonary physi
ology of asthmatic children. The youngsters were informed that they 
were inhaling increasingly larger concentrations of a potential allergen 
when they actually were presented with saline. Of the 16 subjects, only 
one responded with decreased flow rates and wheezing to suggestion; 
the same child, however, displayed the same response in a control ses
sion involving saline and no suggestion. 

Weiss and his colleagues hypothesized that their findings might 
have been due to the fact that they used a less sensitive measure of 
respiratory changes, for instance, peak expiratory flow rates obtained 
with a peak flow meter rather than the more sensitive measures obtained 
with a spirometer. Creer (1978), however, noted that methodological 
differences between the study and previous investigations precluded the 
possibility of reliable comparisons. The study by Weiss and his co
workers (1970) was also conducted with youngsters at a residential facil
ity for asthma. The context alone-the children were very sophisticated 
at exposure to challenges such as those presented in the study and were 
somewhat blase about attending to instructions-could also have re
sulted in different findings. 
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More recently, Lewis, Lewis, and Tattersfield (1984) investigated the 
effects of suggestion with both normal and asthmatic subjects. Again, 
substances presented were purposely mislabeled. Thus, it was suggested 
that the initial five saline solutions contained a bronchoconstrictor and 
the final five contained a bronchodilator, or vice versa, and that the initial 
four isoproterenol solutions were inert, whereas the last was a bron
chodilator. Nine asthmatic subjects, but one of the normal group, 
showed bronchoconstriction after the saline inhalation. This was dose
dependent and disappeared when inhaled solutions of 37 degrees centi
grade and 100% relative humidity were presented. Lewis and his col
leagues demonstrated that suggestion did not affect the airway response 
to saline or isoproterenol in either group, although it influenced the 
subjective impression of airway caliber as recorded on a visual analogue 
scale. They concluded that bronchoconstriction after saline inhalation, 
previously attributed to suggestion, was actually caused by airway cool
ing. And, as they demonstrated, this was quickly abolished by present
ing the solution at a higher temperature and at full humidity. This study, 
carefully designed and executed, supports previous work by Weiss and 
his colleagues; consequently, there are many questions about the role of 
suggestion and asthma that can be answered through further investiga
tion. 

As to the question of whether or not patients can, at their own 
volition, turn their asthma on and off, the above discussion indicates 
that, in some cases, a patient may induce an attack by crying, laughing, 
or displaying some sort of emotional reaction. Mistaken identification of 
a stimulus as a precipitant may also induce an attack although, as noted, 
it also requires the proper context. Therefore the answer to the question 
is partially affirmative; the patient can, in some instances, induce an 
attack if he or she so desires. However, the observation made by French 
and Alexander (1941) is still valid: most asthmatic children whose attacks 
are triggered by such responding attempt not to cry, or, if they do cry, 
they try to prevent the behavior from causing asthma. By attempting to 
prevent unnecessary attacks by practicing avoidance behavior, they are 
demonstrating that they have some knowledge about what triggers their 
attacks and how they might be controlled. They are, in other words, 
practicing a self-management skill. 

The Self-Management of Asthma 

Unlike the case with other physical disorders, there is a strong recent 
history of attempts to develop and implement self-management pro-
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grams for asthma, particularly childhood asthma (Creer & Winder, 1986). 
Not only have a number of programs been generated during the past 
decade, but the efforts of various groups of investigators have been pre
sented and are available through a conference summary published by the 
National Institute of Allergy and Infectious Diseases (1981). In addition, 
several papers describing significant issues in self-management of the 
disorder, written by experts in their areas, and responses to the papers by 
individuals with experience in creating and implementing programs 
were published in a supplemental issue of the Journal of Allergy and Clini
cal Immunology (Green, Goldstein, & Parker, 1983). These sources pro
vide additional background reading for the interested reader. 

A paper by Thoreson and Kirmil-Gray (1983), written for the latter 
journal, reviewed 11 programs developed and applied for the self-man
agement of childhood asthma. They concluded that two programs, the 
National Asthma Center program and the Family Asthma Project, "de
serve recognition for their comprehensive application of the psychology 
of self-managed change to asthma" (pp. 605-606). These two programs 
will therefore serve as the basis of discussion. The program developed at 
the National Asthma Center, hereafter referred to as Living with 
Asthma, has been thoroughly presented and described by Creer, Backial, 
Ullman, and Leung (1986); data from the program have been presented 
by Creer and Leung (1981), Creer and Kotses (1983), Creer and Winder 
(1986), and, in particular, by Creer et al. (1984). The Family Asthma Pro
ject was developed and implemented by Michelle Hindi-Alexander and 
Gerd Cropp. The program was originally described in 1981 (Cropp & 
Hindi-Alexander, 1981; Hindi-Alexander & Cropp, 1981); more recently, 
Hindi-Alexander and Cropp (1984) presented a thorough discussion of 
the data they had gathered with the program. 

Rationale 

The rationales of the Living with Asthma program and the Family 
Asthma Project were similar. Creer et al. (1984) pointed out that self
management provides the person with skills to assume responsibility for 
controlling his affliction. He can, in short, become the central component 
of a health care system geared toward providing him with improved 
health and well-being. Health no longer becomes the sole province of 
someone else; it is determined, to some degree, by the patient. To 
achieve such an aim, Hindi-Alexander and Cropp (1984) noted that it is 
necessary to increase both the participant's knowledge of asthma, includ
ing its treatment, and self-management of coping skills. 
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Self-Management Training 

In concluding their review, Thoresen and Kirmil-Gray (1983) com
pared the two programs; in doing so, they provided a synopsis of each 
project: 

The National Asthma Center project [Living with Asthma] is notable for its 
careful teaching of cognitive and analytic skills, including behavioral analysis, 
problem solving, and self-monitoring. In addition, the close link between 
assessment, procedures and treatment techniques is commendable. Several 
of the measures used to assess change probably served as interventions by 
helping children and parents become more aware of behavior patterns and 
providing information that could be used in treatment. For example, daily 
assessment of pulmonary functioning by use of peak flow meters provided 
important physiologic information that children and parents used to help 
decide when and how to intervene and whether their interventions were 
effective. The National Asthma Center program was also somewhat longer 
than other programs (eight 80-minute sessions), which allowed skills to be 
taught in more depth. Skill use was promoted by regular homework assign
ments that required participants to apply their newly learned skills to situa
tions in their own lives. (p. 606) 

The Family Asthma Project is described in the following manner: 

The strength of the Family Asthma Project, on the other hand, was its in vivo 
demonstrations to parents and children of the ability to engage in exercise and 
to control asthmatic symptoms. Performance accomplishments are a very 
powerful method of teaching new behavior and increasing personal self
efficacy, especially when the behavior engaged in is one which is feared. This 
program is also notable for its extensive efforts to build community support 
for the child with asthma, support that should contribute to the generalization 
and maintenance of self-management skills. (p. 606) 

Despite differences between the programs-the use of the peak flow 
meter in Living with Asthma (LWA) and the building of community 
support in the Family Asthma Project (FAP)-the programs are charac
terized more by their similarity than by their dissimilarity. This becomes 
evident in reviewing the basic training provided by both programs. Each 
stressed, in various ways, education and self-management training. 

Education 

Four major topics were presented and repeatedly reviewed with 
participants: mechanics, treatment, self-management, and application. 

Mechanics of breathing. Basic mechanisms of breathing were pre
sented and discussed. Both programs described the role of diagnostic 
techniques used to confirm asthma; in addition, both emphasized a dis-
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cussion of possible triggers of asthma attacks. A number of educational 
modalities were used to teach participants about the respiratory system 
and changes that occur during attacks. An assumption in both programs 
was that a basic knowledge of asthma and its treatments was essential as 
a cornerstone of any self-management program designed and imple
mented for the disorder. 

Treatment of asthma. Various ways that can be introduced to control 
asthma were thoroughly described and discussed with participants. 
Again, a number of educational techniques were employed; included 
were demonstrations and lectures in the F AP and videotapes and written 
handouts in LWA. This proved a highly animated portion in both pro
grams as participants were interested not only in how different medic
tions act to control asthma but also in discussing potential side effects of 
the drugs. By and large, participants proved themselves to be thoroughly 
familiar with the potential side effects of all prescribed asthma medica
tions. 

Self-management skills. The principles and skills of self-management 
were presented to participants. Specific skills taught in both programs 
will be enumerated in the next section. 

Application of self-management skills to asthma. Time was devoted in 
both the FAP and LWA programs to teaching participants how to use 
self-management skills effectively to control asthma. The emphasis here 
was to teach patients and their families: (a) to prevent attacks by adhering 
to prescribed medication regimens or avoiding known precipitants of 
their attacks; (b) to take whatever steps were required, in a sequential 
manner, to establish control over attacks; and (c) to manage the myriad of 
consequences that result from asthma. By acquiring and practicing these 
skills, it was thought that families could learn to cope with asthma and 
the many problems it generates. 

Self-Management Training 

There are specific skills that comprise self-management. These skills 
were taught to participants in both the FAP and LW A. They include self
monitoring, self-recording, information processing, decision making, 
and self-instruction. 

Self-monitoring. This entails participants' learning to observe and 
monitor any changes that occur in relation to their asthma. Participants 
learned to compare sensations of asthma, for instance, wheezing, tight-
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ness in the chest, against some sort of standard. In the L W A program, 
participants learned to compare subjective impressions regarding 
changes in the children's breathing against peak expiratory flow rates 
obtained daily with a peak flow meter. This allowed the youngsters' 
respiratory sensations to be compared against an objective criterion. An 
unexpected finding was that parents also acquired the ability to correlate 
behaviors or physical changes exhibited by their children with changes in 
their asthma (Creer, 1983b; Creer & Leung, 1981; Creer, Renne, & Chai, 
1982). Many parents explained that the latter alterations provided a more 
reliable index of the incipient onset of attacks than did the peak flow 
meter. Participants in the F AP monitored medications taken by asthmatic 
children. This measure, too, provided a standard against which partici
pants could compare the children's overall physical condition. A require
ment of increased medication could, in some cases, alter the perception 
of participants regarding the severity of attacks. Such alterations in per
ception could in turn lead to changes in how the asthma was managed. 

Self-recording. Both the FAP and LWA project employed asthma di
aries that required participants to record specific information regarding a 
child's asthma. In LWA, for example, four sources of information were 
obtained: (a) whether a patient suffered an attack during any given 24-
hour period, as well as his perception of the severity of the episode; (b) 
the highest peak flow values obtained in the morning and evening; (c) 
how compliant the patient was to any medication instructions; and (d) an 
estimate of any expenses incurred because of asthma. The self-report 
diaries prOvided invaluable information to the investigators on both pro
jects. As self-report data represent both the best and worst information 
that can be gathered with respect to a patient's asthma (Creer & Winder, 
1986), efforts were made to improve the reliability and validity of the 
data. In both projects, this involved frequent contacts with participants; 
in the LWA project, it also entailed teaching the children to record data 
about their condition and to use their parents as a reliability check. This 
approach improved the overall accuracy of the collected information and 
in turn enhanced the confidence of the investigators with respect to the 
validity of the data. 

Information processing. By monitoring and recording information re
lated to their asthma, participants initiated an operation of processing 
information about themselves and their asthma. The acronym for activ
ities specifically engaged in by participants is CAPE. This denotes that 
participants (a) collected data about their condition, (b) continually an
alyzed the information they gathered, (c) detected whether there was a 
potential problem that might require some sort of action, and (d) evaluated 



ASTHMA 241 

the problem with respect to possible solutions that might reasonably be 
taken. An example of information processing is provided by symptom 
discrimination. Although the detection of asthmatic symptoms may be a 
simple matter-the patient begins to wheeze and experience breathless
ness-it can also be highly complex (Creer, 1983b). The gamut of identi
fied problems related to symptom discrimination ranges from a lack of 
physiological input to the patient, such as a lack of hypoxic drive, to the 
patient's misinterpreting physiological changes as symptomatic of 
asthma when they actually are signals for some other physical change. 
As noted earlier, asthmatic patients are usually asymptomatic; in this 
state, they adapt to a certain level or standard of breathing. They con
tinue to collect and analyze information, sometimes with little awareness 
on their part, and perceive that their breathing is normal. When there is 
deviation in their breathing from the standard they have adapted to, 
however, they must first detect such a change and, second, evaluate the 
input to determine whether it represents a respiratory problem of some 
nature. 

Decision-making. This requires the patient to (a) consider the potential 
solutions to the problem he has detected and evaluated and (b) select the 
most appropriate solution from among these choices. Here is where edu-
2ation about asthma is so important in the self-management of the disor
:ler. For example, a child with exercise-induced asthma may do nothing 
even though he begins to wheeze when running at school. He and his 
parents may not realize that such activity, healthy for most children, can 
lnduce an attack in the asthmatic youngster. Asthmatic children who do 
know that exercise can trigger their attacks may take a different strategy: 
they realize their activity is producing the wheezing or tightness they are 
experiencing and decide to try and abort the symptoms by halting the 
:J.ctivity. 

Self-instruction. This refers to statements made by oneself to prompt, 
:tirect, or maintain behavior (O'Leary & Dubey, 1979). Continuing with 
the illustration above, an asthmatic child who begins to experience 
wheezing or tightness may realize that such activity is the consequence of 
~xercising; he or she may halt the action to determine whether there is an 
:J.melioration of the symptoms. 

Self-instruction was built into every phase of both the F AP and 
LWA. Both programs featured patients' working out with their physi
:ians the exact behaviors the former should perform in the event of an 
lttack. When the patients later did experience an asthmatic episode, they 
h.ad to instruct themselves as to the steps they should perform at each 
,tage of the attack. By doing so, they included all of the components of 
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self-management-self-monitoring and recording of behavior, informa
tion processing, and decision-making-described in this section. The 
importance of self-instruction in the L W A program was summarized by 
Creer and Kotses (1983): 

Self-instruction was the key component of our efforts to teach patients to 
manage their attacks. From the outset they were taught to conceive of asthma 
management as a chain of responses. Each link in the response chain occurs in 
the sequence so that the patient performed one response, then a second, and 
so on until control was established over the episode. By working in conjunc
tion with the physician, a patient and his or her family could develop a 
coherent script that could be performed by the patient in the event of an 
attack. Management of asthma is more readily achieved when a patient fol
lows a predetermined sequence of responses; self-instruction in turn becomes 
the core of the subsequent recall and performance of such a sequence. (p. 
1032) 

By managing their asthma in such a manner, the patients were also 
mimicking the way in which experienced physicians treat asthma: initiate 
a step, evaluate its effect upon the asthma, initiate a second step if neces
sary, and so on. 

Two other aspects of self-instruction were also stressed in both the 
FAP and LWA: self-induced stimulus change and self-induced response 
change. These can be described in the following manner: 

1. Self-induced stimulus change. If a child has knowledge about what 
stimuli may trigger attacks, he or she can be taught to avoid, if possible, 
the stimuli. For example, a youngster who has asthma precipitated by 
animal dander or cigarette smoke may avoid contact with such stimuli or, 
in the event of contact, escape from such causal factors. The action of the 
child is referred to as self-induced stimulus change in that he or she has 
used self-instruction to initiate such an action. 

2. Self-induced response change. A description of this tactic was pro
vided by Creer and Kotses (1983): 

A child can alter his or her response to avoid either an asthma attack or a 
worsening of the episode. This is particularly evident with children who 
suffer exercise-induced asthma. On one hand, they realize that exercise is an 
ingredient of good health and in most cases an enjoyable activity. On the 
other hand, they recognize that exercise can induce an attack. To avoid the 
latter, they must monitor their behavior and avoid crossing the boundary 
between healthy activity and inducing unnecessary attacks. (p. 1032) 

Design 

It is traditional in medical research to use clinical trials with patients 
randomly assigned to a treatment or control condition. Differences be
tween groups demonstrate the power of the treatment procedure (or in-



ASTHMA 243 

dependent variable). Characteristics of asthma described earlier, 
however, have not only frequently subverted the process of matching 
patients before random assignment to groups but have also eluded ex
perimenter control over the course of the study (Rees, 1983; Stark & 
Collins, 1977). This problem was richly demonstrated in the study by 
Miklich and his colleagues (1977) described earlier. Despite a well-de
signed and reasonable protocol, an ample subject population, and a set
ting that afforded optimal control to be established by the experimenters, 
it still proved difficult to conduct such a study and obtain clear-cut re
sults. The same can be said of a study recently reported by Lewis, 
Rachelefsky, Lewis, de la Sota, and Kaplan (1984), who conducted a 
randomized trial of an asthma management program Asthma Care Train
ing for children. The results clearly point out the futility of using such a 
design in a self-management program for asthmatic children. Lewis and 
his colleagues (a) were unable to assign equal numbers of subjects to 
treatment and control groups; (b) used an inappropriate control group in 
that they essentially compared self-management training to patient edu
cation (instead of to an untreated control group); (c) employed untested 
dependent measures of questionable reliability and validity; (d) applied 
statistical procedures in an inappropriate manner; and, (e) perhaps not 
surprisingly failed to obtain unequivocal differences between their treat
ment and control conditions. The results of the study reinforce a state
ment by Clark (1977) who, in participating in a conference on methods in 
clinical trials for asthma, emphatically stated: "Patients should wherever 
possible be used as their own controls and comparisons between subjects 
should be kept to a minimum" (p. 226). 

The FAP and LWA both used subjects as their own controls, but in 
different experiemental designs. The FAP used a pre-post design 
wherein participants served strictly as their own controls. After the initial 
assessment period, participants were exposed to self-management train
ing; depending upon the assessment procedure, specific dependent 
measures were administered: (a) immediately at the conclusion of inter
vention, (b) at a 3-month follow-up, and (c) at a 12-month follow-up. The 
design in LWA featured a waiting-list control group procedure. Consecu
tive families referred to the project were randomly assigned to one of two 
groups: intervention or control. The battery of dependent measures was 
administered for the initial time to members of both groups; in addition, a 
period of time between assignment and initiation of training permitted 
baseline data to be obtained on all subjects. 

When 10 families had been assigned to both the intervention and 
control groups, self-management training was initiated for members of 
the former group. Participants assigned to the control group, on the 
other hand, served as a control during this period. Both groups of partici-
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pants were evaluated a second time when self-management training was 
completed for families assigned to the experimental group; participants 
assigned to the waiting-list control group were then exposed to self
management training. These participants were evaluated for a third time 
at the end of training; all participants, whether assigned initially to treat
ment or control groups, were reevaluated 6 months and 1 year following 
self-management training. 

There are a number of advantages to the design used in LW A (Creer 
et al., 1984). First, it permitted a statistical analysis and comparison of 
group data collected with the myriad of paper-and-pencil instruments 
employed in the study. When required, this allowed us to establish the 
reliability and validity of particular instruments. Second, the waiting-list 
characteristic of the design bound a family as a control for only 3 months; 
pilot data gathered before the onset of LWA showed that beyond 3 
months the attrition of participants assigned to such a condition sharply 
increased. Finally, the nature of the design permitted us to assess pro
gress made by individual children and their families. As argued earlier, 
having subjects serve as their own control is the most effective design to 
use with asthma; data gathered from participants over a period of time 
provided us with the most clinically significant information we collected. 

Dependent Variables 

A gamut of dependent measures were used to assess the F AP and 
LWA. These include: paper-and-pencil, the Mini-Wright peak flow me
ter, and economica and school data. 

Paper-and-pencil measures. Wherever possible, both projects relied on 
paper-and-pencil instruments with established reliability and validity. 
Major paper-and-pencil instruments were designed to assess knowledge 
of asthma, attitudes toward the disorder, locus of control, and daily 
information about the patient's asthma. Specific types of measures in
cluded: 

1. Initial interviews. Both the FAP and LWA used questionnaires dur
ing an initial interview to gather in-depth information about such factors 
as history of asthma, names and types of medications, and so forth. It 
took approximately one hour in each program to gather information from 
a child and his parents. The instrument used in LWA was the Asthma 
Problem Behavior Checklist (Creer, Marion, & Creer, 1983), an instru
ment with demonstrated reliability and validity. 

2. Knowledge quizzes. Both projects developed quizzes to detrmine 
whether participants' knowledge of asthma increased as a result of self
management training. Instruments were tailored for a specific program 
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whether it was the F AP or LW A; reliability and validity were established 
for each instrument. 

3. Locus of control. The purpose of a locus of control measure is to 
assess whether the individual perceives either himself or external factors 
(for example, others, chance) as basically responsible for his health. The 
FAP employed two standardized instruments: the Multidimensional 
Health Locus of Control (MHLC) developed for adults by Walston, Wal
ston, and DeVellis (1978) and the Children's Health Locus of Control 
(CHLC) developed by Parcel and Meyer (1978). Both have proven validity 
and reliability. LWA used the I-E Locus of Control Scale (Rotter, 1966) 
with adults and, although it is not a locus of control instrument, the 
Piers-Harris Children's Self-Concept Scale (Piers & Harris, 1966). This 
instrument permitted us to determine whether there were any changes 
in the attitudes of children toward themselves as a result of their acquir
ing self-management skills. 

4. Asthma diaries. The diary used in LWA was described earlier; the 
diary used in the F AP assessed similar dimensions of asthma, including 
medications, morbidity data, and disability level. 

5. Attitude surveys. The LWA project staff developed and tested two 
surveys designed to assess participants' attitudes toward asthma, the 
Adult Attitude Survey and the Children's Attitude Survey (Creer et al., 
1984). Both instruments have established reliability and validity; both are 
widely used with other self-management programs, particularly with the 
Superstuff materials developed by the American Lung Association 
(Weiss, 1981). 

6. Report of asthma attack or episode. This one-page form was designed 
to be completed following each attack suffered by a participant (Creer, 
1980). Information is checked off with respect to: (a) the severity of the 
attack; (b) whether the patient was compliant with any medication in
structions prior to the attack; (c) where and when the episode occurred; 
(d) types and amounts of medications taken during the attack; and, (e) in 
an approximate order, the sequence of steps taken by the child and his 
family to establish control over the asthmatic episode. 

7. Medical cost information. This was a record used in LWA to assess 
the financial impact of asthma (Marion, Creer, & Reynolds, 1985; Creer et 
al., 1984). It permitted us to calculate changes in the costs of asthma that 
were achieved because of the acquisition and practice of self-manage
ment skills. 

The Mini-Wright peak flow meter. This simple instrument, used in 
LWA, consists of a mouthpiece attached to a plastic cylinder. A person 
blows through the mouthpiece into the cylinder and activates a meter to 
record the amount of air exhaled in the initial 10 sec of the expiration. The 
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amount of expired air, referred to as the peak expiratory flow rate (PEFR), 
is reflected on the meter in terms of liters per minute. It provides a 
convenient way to assess airway resistance; an increase in airway resis
tance, in general, signals pulmonary obstruction and the increased likeli
hood of an asthma attack. Peak expiratory flow rates are useful in 
estimating both the severity and progress of the airway obstruction. Ad
vantages of the peak flow meter are simplicity, economy, portability, and 
the fact that values obtained with the instrument correlate with data 
gathered with the spirometer (Wright & McKerrow, 1959). 

Economic and school data. LWA gathered data on the costs of asthma in 
order to determine whether they were affected by the practice of self
management skills; both the FAP and L W A gathered information regard
ing the impact of self-management on school absenteeism. As will be 
noted, the latter proved to be an excellent dependent variable in both 
studies. 

Results 

The dependent variables employed in the F AP and LW A focused on 
measuring the morbidity of asthma. It was thought that a demonstration 
of changes in morbidity indices would, more than any other evidence, 
reflect the true value of a self-management program designed and imple
mented for the disorder. In addition, a large number of participants were 
involved with the programs: 147 and 343 individuals were involved with 
the FAP and LWA, respectively. Although space limitations prevent a 
thorough discussion of the findings, what appear as the most salient data 
from both studies will be presented. 

Paper-and-pencil measures. As noted, a number of paper-and-pencil 
instruments were employed in the studies. The most prominent findings 
obtained with these measures are as follows: 

1. Knowledge of asthma. A statistically significant change in knowledge 
of asthma was noted with subjects in both programs as a result of self
management training. Participants became knowledgeable about 
asthma, and their knowledge, as suggested earlier, was essential for the 
overall success of self-management. In LWA, no changes were noted 
with subjects assigned to the control groups during the 3 months they 
served in this condition. 

2. Locus of control. As a result of self-management, statistically signifi
cant changes occurred with both locus of control scales administered in 
the FAP. Participants shifted their view from perceiving that external 
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factors had control of their health to perceiving that they themselves had 
responsibility. A similar finding was made in LWA with the I-E Locus of 
Control Scale after self-management training; in addition, youngsters in 
LW A reported an improvement in their self-concept as measured on the 
Piers-Harris Children's Self-Concept Scale. The changes on both of these 
instruments were statistically significant. 

3. Attitude Surveys. According to both the adult and child asthma 
surveys administered in LWA, participants acquired more positive atti
tudes toward the disorder and their ability to control it; these changes 
occurred as a result of self-management training and were statistically 
significant. No changes were noted in the administration of the two 
surveys with participants while they served as control subjects in the 
study. 

4. Report of asthma attacks and episodes. In L W A, 84 families turned in 
as many as 94 completed reports; the mean number of reports submitted 
per family was 13.03. A rich vein of information was tapped by this 
instrument. For example, it was noted that the leading stimuli perceived 
as triggering attacks included infections, exercise, allergens, and overex
ertion; furthermore, 60% of the attacks were observed to occur at home, 
with a lesser percentage occurring when children were playing outside or 
at school. Only 37% of the participants reported that they were fully 
compliant with medication instructions before an attack suffered by a 
given child. This percentage was higher than that reported in more strin
gent clinical tests by Eney and Goldstein (1976); Sublett, Pollard, Kadlec, 
and Karibo (1979); and Miller (1982); but it still reflected a considerable 
degree of noncompliance. 

5. Diary data. Participant self-report, as recorded in a diary, provided 
important information collected in both the FAP and LWA. A wealth of 
data was obtained; in LWA, for example, information was gathered for 
almost 10,000 days by the participants. Data reported on the instrument 
were verified in a number of ways: First, as noted, L W A taught children 
to complete the diary and had parents serve as a reliability check. This 
greatly enhanced our confidence in the measure. Second, both studies 
verified data reported in the diary against external checks. This included, 
for example, information gathered from school, hospitals, or, in the case 
of asthma costs, from insurance companies. The result was that in both 
the FAP and LW A the information is unlike much self-report data (Creer 
& Winder, 1986) in that it is both reliable and valid. 

A number of significant findings were reported by the FAP (Hindi
Alexander & Cropp, 1984). These investigators found that a statistically 
significant increase in total activity experienced by participants occurred 
as a result of the acquisition and practice of self-management skills; this 
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increase in activity was accompanied in turn by a statistically significant 
decrease in both health care visits and school absenteeism (more on the 
latter will be described below). Hindi-Alexander and Cropp also reported 
a 24% decrease in emergency visits, a 10% decrease in the participants' 
medication scores (indicating that they required less medication), and a 
44% reduction in hospital admissions. 

Major findings obtained with the diary used in LWA included im
provements in peak expiratory flow rates (to be discussed next) and in 
both school absenteeism and costs for asthma (also described below). 
One statistically significant finding was a reduction in the number of 
asthma attacks suffered by children involved in the project. In the year 
prior to self-management training, participants reported that they had 
suffered an average of five attacks per month; this suggests that, on the 
average, they suffered over one attack per week. In the year following 
their participation, however, they experienced an average of only one 
attack per month. 

Mini-Wright peak flow meter. Information gathered with the peak flow 
meter proved invaluable. First, data gathered from individual children 
during baseline were compared against their predicted peak flow values. 
The latter scores were calculated according to the height of individuals. It 
was found that there was a statistically significant difference between the 
youngsters' flow rates, obtained in both the morning and evening, and 
their predicted flow rates. During self-management training, at the 
6-month follow-up and again at the 12-month follow-up, however, these 
differences disappeared. In other words, the youngsters' flow rates came 
to approximate their predicted flow values. 

Second, the peak flow data proved useful in predicting attacks of 
individual children; this has been described by Taplin and Creer (1978) 
and Harm, Kotses, and Creer (1984). Both studies entered flow rates into 
conditional probability equations to predict asthma within a 12-hour pe
riod. Taplin and Creer (1978) predicted the occurrence of asthma in two 
children. The base rate, or prior probability for the occurrence of asthma, 
and a critical PEFR value which most enhanced the predictability of 
asthma was determined for each child. Two conditional probabilities 
were calculated for each subject; the first was the probability of asthma in 
a 12-hour period following a flow value less than or equal to the critical 
value; the second was the probability of asthma in a 12-hour period 
following a PEFR greater than the critical value. Taplin and Creer found 
approximately a 300% increase over the base rate in predicting future 
attacks of both children. 

Harm and her colleagues (1984) extended the procedure and exam
ined its usefulness with a larger group of children, including many who 
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participated in L W A. Twenty-five children recorded flow rates twice 
daily, along with the date and time of their asthma attacks. Two condi
tional posterior probabilities-identical to those calculated by Taplin and 
Creer (1978)-and the ratio of hits to misses was calculated for each child 
at successively lower flow rates. The average improvement in predic
tability from the prior to the highest posterior probability was 491%. 
These studies demonstrate even further the value of adding peak flow 
meters as a dependent measure in self-management studies for asthma. 

School and economic data. As noted earlier, the FAP found that there 
was almost a 50% decrease in school absenteeism for the asthmatic chil
dren who participated in their program. The mean number of days of 
absence from school was 17.5 in the year prior to children's involvement 
with L W A; this decreased to 6.4 days in the year after the children re
ceived self-management training. This represents a 273% decrease in the 
number of days of absence from school. 

School absenteeism data from LWA can be interpreted in a number 
of ways: First, the number of days of absence decreased to a point at 
which it was almost identical to that reported for all children in Colorado 
where LWA was developed and evaluated (6.4 to 6.3 days, repectively). 
There was, therefore, no difference in the absence rate between partici
pants in LWA and their nonasthmatic peers. Second, the method by 
which children's health is classified, according to criteria established by 
the federal government, is based on the number of days they are absent 
from school (Vital and Health Statistics, 1983). According to these stan
dards, the change in health status of participants changed from poor to 
good. Finally, it is important to describe savings to school districts be
cause of the reduction in school absenteeism. In the year before partici
pants received self-management training in LWA, school districts would 
have lost approximateiy $160 in tax revenue because of an asthmatic 
child's absence record; this amount was reduced to approximately $58, a 
decrease of almost 276%, per child in the year following participation in 
LW A. Similar savings could also have been calculated for each youngster 
involved with the F AP. Projecting what would occur if similar findings 
were obtained with each asthmatic child in the United States-assuming 
that each youngster was taught and practiced self-management skills
the savings would amount to approximately half a billion dollars annu
ally to school districts. 

An even greater economic saving was found in L W A with respect to 
the costs of asthma. A determined and sophisticated effort was made to 
obtain cost information for participants. The best data collected was that 
obtained from families who initially paid the costs incurred because of 
their child's asthma but who were later reimbursed by insurance com-
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panies. On the basis of data presented by Creer and colleagues (1984), 
involvement in LW A resulted in a 66% reduction in the health care costs 
of these participants. Again, by projecting what this would mean on a 
national level, the acquistion and practice of self-management skills by 
asthmatic children could save them and their families a health care bill of 
approximately $5 billion annually. This amount is almost equal to the 
annual budget of the National Institutes of Health, including the Na
tional Heart, Lung, and Blood Institute, the agency that sponsored LW A. 
The decrease in health care costs assumes even greater importance if 
indirect costs are considered. According to Marion et al. (1985), these 
costs represent a larger burden to some families of asthmatic children 
than do the direct costs of health care services. 

Conclusions 

The presentation of findings from the FAP and LW A points out that 
the self-management of asthma is indeed a practical method of control
ling the disorder. And, at the same time, it offers a proven way to break 
the bonds of soaring medical costs that threaten to bankrupt our society. 

There are three points that must be considered. First, as Creer and 
co-workers (1984) emphasize in their presentation of LWA, their findings 
must be interpreted within the context of solid medical treatment. The physi
cians who referred participants to the project were, to a person, highly 
skilled and knowledgeable about asthma. They treated and advised pa
tients enrolled in the program in a most effective and enlightened man
ner; self-management techniques, in turn, augmented the ability of 
patients to apply this medical instruction and advice so that it proved 
maximally effective. The synthesis of solid and proven medical treatment 
to self-management skills by patients cannot be overemphasized in dis
cussing either the FAP or LWA; data from both studies must be consid
ered as a function of blending physician and patient skills. By the same 
token, Creer and Winder (1986) caution that teaching patients to practice 
self-management skills can have disastrous effects if the patient is given 
poor medical advice. An illustration of this potential would be seen if, 
during self-management training, a patient were taught to comply with 
potentially harmful medication instructions. Medications commonly pre
scribed for asthma are potent; furthermore, different studies have indi
cated that they are frequently overprescribed (e.g., Sublett et al., 1979) or 
prescribed to be taken in combination with other asthma medications. 
The latter is particularly fraught with peril as there are suggestions that 
the combination of two widely prescribed generic asthma medications, 
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theophylline and beta agonists, may have harmful, perhaps fatal, conse
quences (Lehr & Guideri, 1983; Wilson & Sutherland, 1982). This possi
bility further accentuates the need for asthma self-management 
programs for a full integration of behavioral self-management training 
and the most current medical advances. 

The second point concerns the need for refinement of the measures 
used to assess self-management programs (Creer & Winder, 1986). Excel
lent data were obtained in both the FAP and LW A, but there is a need to 
use more sophisticated measures for assessing, among other variables, 
activity limitations and the costs of asthma. The major contribution of 
self-management programs will be to alter the morbidity factors pro
duced by the disorder. The technology of self-management is, as argued 
by Creer and Winder (1986), available; what is needed are better ways to 
assess the application of these programs. The assessment of self-manage
ment programs for asthma currently serves as the major behavioral con
straint for the technology; future research will be directed at expanding 
these boundaries. At the same time, what is achieved with application of 
self-management to asthma will hinge upon the characteristics of the 
disorder and progress made by medical scientists in overcoming many of 
the problems previously discussed. As demonstrated over the years, 
limitations of knowledge regarding asthma present the major barrier to 
its understanding and eventual control. 

Finally, it is becoming progressively more evident that all of the 10 
million asthma patients in the United States require self-management 
training. A report by Strunk, Wolfson, La Brecque, and Mrazek (1984) 
described the deaths of 21 asthmatic children, former residents at a treat
ment facility for the disorder, in the period between 1973 and 1982. What 
was distressing was that Strunk and his colleagues suggested that these 
children had died from what they called psychological factors, primarily 
the lack of self-management skills. Such a finding is inexcusable from two 
viewpoints. First, self-management skills, although known to be effec
tive, were not taught to these youngsters. At other residential care facili
ties, there are reports of occasional deaths among former residents. 
However, as noted by Creer and co-workers (1984), these deaths were 
always due to physical problems, for instance, cardiac arrest occurring 
during severe attacks, and never to what Strunk and his co-workers 
(1984) referred to as psychological factors. Second, there is the unavoid
able conclusion that the deaths of many of the youngsters described by 
the latter investigators might have been avoided had the children been 
taught self-management skills. With the technology available, deaths 
from asthma can be reduced; morbidity factors certainly can, as demon
strated in the FAP and LWA, be altered. What is required is the whole-
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hearted commitment by physicians and behavioral scientists to 
introduction of the self-management technology described in this chap
ter to achieve such an aim. 
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CHAPTER 10 

Pain 

Ruth V. E. Grunau and Kenneth D. Craig 

Pain is a complex experience central to human existence. The burden it 
places on individuals and society is of enormous cost. Accidental injury, 
disease, and physical trauma inflicted during acts of aggression are vir
tually universal events. Of particular importance is chronic pain, which 
imposes economic, social, and emotional hardships on patients, their 
families, and society, and is a major source of disability in North America 
today (Bonica, 1983). Our ability to prevent and treat pain in its many 
manifestations has been limited by our conceptual models and theories; 
yet these have been surprisingly transitory. 

With the advent of modern medicine and basic medical sciences in 
the nineteenth century, pain came to be conceptualized almost exclu
sively as a sensory phenomenon, and the search for neurophysiological 
afferent and central processing mechanisms was initiated. Strategies for 
pain management developed which were designed to reduce the percep
tion of pain by interrupting the transmission of "pain messages" from 
"pain receptors" to a "pain center" in the brain, predominantly through 
pharmacological and surgical techniques. Affective and cognitive com
ponents associated with pain were relegated to a secondary position as a 
"reaction" to pain (Beecher, 1959; Craig, 1984), whereas physiological 
and psychophysical analyses of sensory input were studied in detail. 
From this perspective, cognitive and affective processes were concep
tualized as if they were" contaminants" to effective medical management 
or sources of experimental error that needed to be controlled. 
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This unidimensional sensory focus remained well entrenched until 
its inadequacies became apparent in the last several decades (Melzack & 
Wall, 1982). Traditional medical intervention based on this model had 
proved to be only partially successful, leaving a large proportion of pa
tients with either no improvement or, in some cases, increased pain 
(Bonica, 1980). Numerous clinical phenomena defied explanation in a 
rigid sensory-specificity model of pain transmission (Melzack & Wall, 
1982). Examples of these include: (a) phantom limb pain in amputees, (b) 
severe pain in paraplegics in specific areas of the trunk or limbs below the 
level of a known spinal transection, and (c) the lack of success in certain 
pain syndromes of attempts to provide permanent relief through surgical 
lesions of the peripheral and central nervous system. 

A major transformation in concepts of pain has taken place during 
recent decades. Melzack and Wall (1965) developed a model in which 
pain is conceived as a multidimensional phenomenon comprising major 
cognitive and affective components as well as sensory processes. Tissue 
stress or damage was reconstrued as activating neural input of both 
affective-motivational and sensory aspects. Gate control theory postu
lated that initial neural input can trigger central control systems which 
inhibit or facilitate input at various levels of the brain and spinal cord. 
Central messages reflecting attentional, emotional, and experiential fac
tors can descend from the brain through the spinal cord and influence 
nociceptive messages from peripheral receptors (Melzack & Wall, 1982). 
Thus, neurophysiological signals from injured tissues come to be inte
grated with emotional, arousal, and thought processes. At higher brain 
levels, complex processes occur wherein nociceptive signals are inte
grated with beliefs, expectations, and immediate social demands that 
reflect socialization and cultural processes (Craig, 1983a). 

This profound shift in the conceptualization of pain away from the 
sensory-specific model has been reflected in the definition of pain 
adopted by the International Association for the Study of Pain (1979), 
which describes pain as "an unpleasant sensory and emotional experi
ence associated with actual or potential tissue damage, or described in 
terms of such damage" (p. 250). The broader formulations incorporating 
psychological and social dimensions have received a great deal of experi
mental support from physiological studies of gating mechanisms in the 
spinal cord and central nervous system (Bonica, Lindblom, & Iggo, 1983; 
Wall & Melzack, 1984). Recent discoveries of the endorphinergic regula
tion of pain have also contributed potential biological bases for endo
genous pain modulation systems (Terman, Shavit, Lewis, Cannon, & 
Liebeskind, 1984). 
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With the development of enthusiasm for direct interventions into 
psychological and social parameters of pain, it would be a mistake not to 
recognize the identity of these processes with the biological substrates of 
all behavior. Given that pain is now broadly conceived as intrinsically far 
more than a sensory phenomenon, the biological and psychological phe
nomena of attention, memory, decision-making, and other self-regula
tory processes have become pertinent to our understanding of pain. 
These processes are inherently superordinate to the contents of all expe
rience and impose limits upon what we think and feel (Mahoney, 1983; 
Rosenthal & Zimmerman, 1978). From this perspective, all experience, 
whether painful or not, is an active construction of the nervous system 
with the biological constraints dictating how people attend to their envi
ronment, the assimilation and organization of experience, and decision
making strategies (Craig, 1984). Comprehensive models of pain will have 
to attend to these complexities. 

Acute versus Chronic Pain 

Differences in the etiology, physiopathology, symptoms, diagnosis, 
and therapy of acute as compared with chronic pain have been recog
nized as important only recently (Bonica, 1974; Sternbach, 1974). Acute 
pain now is viewed as arising rapidly due to injury or disease processes 
and persisting only as long as tissue pathology itself in disorders that 
resolve through healing processes. Chronic pain is associated with persi
stent, recurrent, or progressive tissue stress or damage. It may arise from 
ineffective treatment of acute pain or it may represent the pain persisting 
beyond the period normal for healing of acute injury or disease. These 
basic distinctions have also made it clear that the appropriate treatment 
and palliatives for acute pain are contraindicated for some people with 
chronic disorders. Risk of chronicity is increased for some people if po
tent analgesics are prescribed for a protracted period of time, if extensive 
convalescence and inactivity are recommended, and if there is escape or 
release from ongoing life rsponsibilities such as work or family routines 
(Fordyce, 1976; Sternbach, 1984). 

In chronic pain, factors conveniently described as psychological 
have been found to be progressively more important; thus, pain which 
commences as a nociceptive event may persist longer than necessary as a 
result of psychological and behavioral factors. Whereas distinctions bet
ween acute and chronic pain have functional utility in determining man
agement, most recently the complexities and commonalities of both acute 
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and chronic pain in terms of interdependence of psychological and sen
sory aspects have been emphasized. Thus, proper management of acute 
pain related to injury, disease, or surgery requires recognition that it 
reflects a constellation of sensory, emotional, and cognitive experiences 
and associated autonomic, psychological, and behavioral responses 
(Chapman & Bonica, 1983). It is now recognized that psychological influ
ences may frequently have profound effects on acute, nociceptively gen
erated pain as well as on chronic pain and that these play an important 
role in management (Benedetti & Murphy, 1985). 

Furthermore, chronic pain has frequently been dichotomized into 
either organic or functional subtypes. Pain that persisted despite medical 
or surgical intervention and absence of an apparent organic basis was 
viewed as psychogenic in origin. Most often, functional diagnoses have 
been the result of excluding plausible organic bases for the pain rather 
than positive evidence of psychological factors contributing to the disor
der. Some underlying emotional dysfunction requiring treatment with 
psychotherapy or psychoactive medication was presumed. However, 
chronic pain has been unresponsive not only to traditional medical treat
ment but also to classical psychotherapeutic or psychiatric treatment as 
well. The organic versus functional distinction is currently viewed as 
semantically misleading and irrelevant (Roberts, 1983). Chronic pain suf
ferers all experience "real" pain; so-called psychogenic pain is organic, 
namely, a function of the brain. However, it does appear useful to dis
criminate between prior etiological events versus ongoing mechanisms 
such as reinforcement contingencies, maladaptive cognitive styles, and 
abnormal illness behavior in maintaining chronic pain. 

Psychological Approaches to Pain Management 

A broad range of management techniques have been applied to 
pain, including operant conditioning, cognitive-behavioral methods, 
biofeedback, relaxation training, hypnosis, and group therapy. Many 
chronic pain treatment centers offer multimodal treatment in an inter
disciplinary setting and use a variety of these techniques. Although it has 
been difficult to assess the utility of each approach, this will be at
tempted, as the object of this volume has been to evaluate the extent to 
which psychological approaches to behavioral medicine have been suc
cessful and to address applications in which they may have been over
sold. Methodological problems with research in the clinical efficacy of 
these procedures is recognized (Fordyce, Roberts, & Sternbach, 1985; 
Tan, 1982; Turner & Chapman, 1982b) and are not discussed here. Atten-
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tion was directed in particular to the interplay between explicitly biolog
ical and psychological processes. In considering the compatibility of 
psychological intervention methods with our current understanding of 
psychological processes, two areas to be reviewed emerged as partic
ularly problematic: biofeedback as a technique for controlling physiologi
cal factors in pain, and claims for psychological management of 
childbirth pain. 

Operant Models 

In 1968, Fordyce, Fowler, Lehmann, and Delateur described behav
ioral management techniques based upon operant conditioning princi
ples for treating problems associated with chronic pain. Their model 
focused on the presence of social reinforcers in the social-occupational
familial environment of the patient which were delivered contingent 
upon pain behaviors. These included the pain-relieving and mood-ele
vating effects of analgesics, attention from family, and avoidance of aver
sive activities such as unpleasant work or home responsibilities. In most 
instances, pathophysiological processes were ignored in this model in 
favor of explicitly behavioral processes, whether the patient were free of 
biological threat, as in the case of "benign" chronic pain, or suffering 
from progressive, painful disorders. The aim of treatment became to 
render pain patients as capable of displaying normal well behavior as 
possible. The primary objective in this approach was not to modify pain 
experience, although changes in behavior may produce this outcome, 
and subjective reports of painful distress were of little or no interest 
(Sternbach, 1984). 

Turner and Chapman (1982b) and Fordyce et al. (1985) have recently 
reviewed the behavior modification treatment literature and concluded 
that the effectiveness of altering social reinforcement contingencies on 
long-term pain behavior has been demonstrated for carefully selected 
patients. Studies have reported significant decreases in amount of medi
cation used and increases in activity levels and well behavior with follow
ups between 5 months and 8 years (Anderson, Cole, Gullickson, 
Hudgens, & Robert, 1977; Cairns, Thomas, Mooney, & Pace, 1976; For
dyce, Fowler, Lehmann, DeLateur, Sand, & Treischmann, 1973; Roberts 
& Reinhardt, 1980). Roberts (1983) observed that it is known that many 
pain patients improve significantly simply through withdrawal of all 
medications. He maintains that pain treatment programs should aim to 
withdraw rather than reduce or alter medications, and that solely oper
ant techniques are needed, with no other psychological or complimen
tary adjuncts. This extreme position deserves respect because of the 
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success of the approach, but not all behavior psychologists would agree 
with this restrictive focus on behavior. 

Behavioral methods broadly defined are now used in virtually every 
legitimate pain treatment program (Fordyce et al., 1985). When one con
siders that these methods are usually applied to patients who have 
shown little or no improvement despite traditional medical and surgical 
interventions, the outcomes reported appear quite favorable. 

Cognitive-Behavioral Methods 

Cognitive methods attempt to modify thought processes and 
thereby attenuate pain. The assumption is that expectations and ideas 
influence what people feel; thus, fears and negative thoughts increase 
anxiety, depression, and pain. Changes in cognitions and the focus of 
attention are viewed as capable of potentiating changes in pain experi
ence and behavior (McCaul & Mallot, 1984; Tan, 1982; Turk, Meichen
baum, & Genest, 1983). A variety of techniques have been developed 
including provision of preparatory information prior to a medical pro
cedure such as surgery, hypnosis, and cognitive coping strategies includ
ing distraction and imagery. Stress-inoculation training provides a 
comprehensive approach from this perspective by providing a concep
tual framework for understanding pain experience, instruction, and 
practice with a variety of coping mechanisms such as relaxation, deep 
breathing, distraction, imagery strategies, and techniques for improving 
self-statements (Meichenbaum, 1977). 

The broad range of cognitive methods have been applied to both 
acute and chronic pain; the area has been reviewed recently by McCaul 
and Mallot (1984), Tan (1982), Turk et al. (1983), and Turner and Chapman 
(1982b). 

Turk (1982) reviewed controlled laboratory studies of cognitive cop
ing skills. Typically, a group given instructions to employ a specific strat
egy had been compared with a no-treatment group or a group instructed 
in a different strategy. The primary skills taught have focused on imagery 
techniques and of diversion attention. Turk concluded that the view that 
any cognitive control strategy would increase coping had received lim
ited support, at least in the laboratory situation. Although there is some 
evidence that imagery strategies are more effective than methods in 
which imagery is not employed, results remain inconclusive. 

Some interesting findings have emerged in which the utility of cer
tain techniques appears to be a function of individual differences. Thus, 
cognitive interventions may be differentially effective depending on per-
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sonality variables such as coping style (Andrew, 1970), perceived locus of 
control (Strickland, 1978), and physical-danger trait anxiety (Kim, 1978). 

A complicating factor in determining efficacy of coping strategies has 
been that a number of strategies have shown that, typically, individuals 
generate their own coping strategies spontaneously when faced with 
pain, so that the no-treatment groups are not "inert" (Tan, 1982). If 
patients do this effectively on their own, there would be little justification 
for behavioral psychologists to provide intervention. The limiting factor 
would appear to be the capacity of patients to use these self-regulatory 
skills in the face of distressful clinical pain. Fear, anxiety, and interpreta
tional and situational variables would appear to be far more potent in 
clinical pain than laboratory analogues (Craig, 1984). 

The renewed emphasis on cognitive factors provides a reminder that 
pain must be conceptualized from a multidimensional perspective and 
measurement strategies must be applied to sensory, affective, and cogni
tive variables at the level of subjective experience and to behavioral and 
physiological events at the level of direct observation. Frequently, when 
positive outcomes have been reported for some treatment, the investiga
tion has been criticized because either no self-report measures of discom
fort were obtained or, although objective measures such as length of 
hospitalization or amount of medication were lower than for the control 
group, subjective ratings might not be. Some reviewers take this to be an 
indication that the treatment is ineffective or the results inconclusive 
(e.g., Tan, 1982), whereas others maintain that effecting changes in sub
jective ratings is not an aim of their approach, and therefore their results 
should not be judged on that basis. The issue of adequate dependent 
measures for assessing pain is important. Most reviewers are now em
phasizing a need for multiple outcome measures to be included in all 
studies. 

In summary, cognitive-behavioral treatment methods are viewed as 
showing potential, but as yet it is not clear which techniques are effective 
with particular types of pain problems or patients. 

Biofeedback 

The aim of biofeedback techniques has been to control ostensive 
peripheral physiological factors responsible for generating pain. The ra
tionale has been that through feedback of electronically monitored and 
amplified physiological events patients can learn to become aware of and 
bring under control certain processes underlying pain. On occasion, 
complementary operant conditioning and relaxation strategies are em
ployed to enhance self-control. Although biofeedback has been applied 
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to a wide range of chronic pain problems, the majority of studies evaluat
ing its effectiveness have examined headaches. 

Beyond the general principles, the application of biofeedback has 
been based on assumptions about the processes mediating each specific 
form of pain. For example, tension headache has been treated with elec
tromyogram (EMG) biofeedback from the facial and head musculature 
because sustained muscle contraction has been viewed as responsible. 
Two methods of biofeedback have been employed with migraine suf
ferers, based on quite different rationales: (a) cephalic vasomotor re
sponses have been used to train vasoconstriction of the temporal artery 
on the assumption that migraine headache results from cranial and cere
bral vasculature dilation, and (b) finger-tip temperature feedback has 
been used to achieve hand-warming in the interest of reducing sympa
thetic activity, on the assumption that excess sympathetic activity causes 
migraine. 

A number of review articles on biofeedback therapy in the past few 
years (Jessup, 1984; Jessup, Neufeld, & Mersky, 1979; Philips, 1983; 
Turner & Chapman, 1982a; Zitman, 1983) have challenged the specific 
effects of biofeedback as a physiological technique. Current reviews ac
knowledge the efficacy of the clinical application of biofeedback tech
niques for treatment of headache but conclude that there is little evidence 
to support beliefs about the specific effects upon which the applications 
are predicated. If biofeedback techniques were in fact treating underlying 
physiological causes of pain, there would be demonstrable correlations 
between physiological changes and symptom changes. Many lines of 
investigation have been unable to demonstrate correlations of this type. 
Indeed, the evidence indicates that biofeedback effects may be mainly 
nonspecific. 

For example, EMG feedback recorded from the frontalis muscle to 
treat tension headaches has been based on the assumption that these 
headaches are caused by contractions of the face, scalp, and neck mus
cles. EMG biofeedback training has been demonstrated to be effective 
compared with no treatment or untrained self-relaxation (e.g., Haynes, 
Griffin, Mooney, & Parise, 1975). However, it appears that EMG activity 
at one muscle site does not necessarily generalize automatically to other 
muscles involved in the pain syndrome (Nuechterlein & Holroyd, 1980). 

There is little evidence for a direct relationship between tension in 
the frontalis muscle and reported headache activity. In fact, varying de
grees of association between EMG level and headache have been found 
(e.g., Epstein, Abel, Collins, Parker, & Cinciripini, 1978; Haynes et al., 
1975; Nuechterlein & Holroyd, 1980; Philips & Hunter, 1982). There ap
pears to be strong evidence that EMG biofeedback training is no more 
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effective than relaxation training in decreasing tension headaches 
(Jessup, 1984; Turner & Chapman, 1982a; Zitman, 1983). 

Bidirectional treatment designs that attempt to change the target 
physiological parameter in opposite directions have demonstrated that at 
least some biofeedback effects are nonspecific. For example, Andrasik 
and Holroyd (1980) provided EMG feedback training designed to de
crease frontalis muscle tension in one treatment group, to increase fron
talis muscle tension in another group, and to stabilize frontalis muscle 
tension in a third; a no-treatment group also was included. All three 
treatment groups showed equivalent substantial improvement in tension 
headaches at 3-month follow-up. They were equally better than the no
treatment group. This was a particularly well-controlled study, as built-in 
checks demonstrated that the subjects had acquired frontalis muscle con
trol as trained for their treatment group. The physiological assumption 
on which the rationale for frontalis muscle feedback has been based is 
that only frontalis EMG decreases should relieve headache. The fact that 
training increases in frontalis tension have been found to be equally effec
tive in biofeedback treatment of muscle contraction headache con
clusively demonstrates that the biofeedback effect depends upon more 
than the putative muscle contractions. Hence the nonspecific expression 
is used, and the physiological model that had provided the treatment 
rationale now is deemed to be inadequate. Thus, learned reduction of 
EMG activity appears to play little specific role in outcomes obtained with 
biofeedback. Treatment effects appear to be due to other factors not 
included in the physiological model. A broader formulation of pain incor
porating subjective, behavioral, and contextual considerations would 
have more promise (Philips, 1983). 

A further example of two physiologically conflicting procedures that 
have both been reported as effective concerns techniques designed to 
treat migraine headaches. Whereas hand warming is specifically aimed at 
decreasing sympathetic activity, temporal artery constriction requires in
creased sympathetic activity. Success in ameliorating migraines has been 
reported for each of these procedures, despite the fact that they are 
physiologically antagonistic Gessup, 1984). As both methods appear to be 
effective for reducing migraines, despite contradictory assumptions be
hind them, the effects of one or both of these biofeedback techniques 
must be nonspecific as defined above. Jessup et al. (1979) reviewed 28 
studies of hand-temperature biofeedback for treatment of migraine head
aches and concluded, in summary, that they failed to demonstrate spe
cific benefits. Reductions in migraine symptoms were apparently 
attributable to nonspecific features of the experience. In contrast, evi
dence has indicated that cephalic vasomotor response feedback may be 
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more directly effective for migraine (e.g., Bild & Adams, 1980i Friar & 
Beatty, 1976). Turner and Chapman (1982a) concluded that more con
trolled group outcome studies were needed to establish whether success 
with this technique is due to more than nonspecific factors. Undoubt
edly, greater attention to the biological, psychological, and social bases 
for migraine will render the origins of the disorder and the treatment 
effects less nonspecific. 

One important consideration in evaluating biofeedback as a treat
ment has been that although arguments for the physiological origins of 
the disorders may prove invalid, biofeedback may serve as an effective 
form of relaxation training for certain patient subgroups. In addition, 
Qualls and Sheehan (1981) have suggested that person-treatment interac
tion studies are needed. Personality and individual difference variables 
have been suggested as predictors of treatment success (e.g., Zitman, 
1983). For example, Corrobles, Cardona, and Santacreu (1981) identified a 
large group of chronic headache sufferers who were responsive simply to 
headache recording and a smaller group who were not. For this latter 
group EMG biofeedback was more beneficial. Presumably, this variance 
arose from patient differences in perception or expectation of efficacy of 
the treatment alternatives. 

It is noteworthy that research on the effectiveness of biofeedback 
strategies has had a substantial impact on clinical practice. The applica
tion of EEG biofeedback to the treatrnent of headache is a case in point. 
Zitman (1983) reviewed evidence indicating that, contrary to earlier ex
pectations, EEG alpha levels were related to ocular motor changes rather 
than reflecting a specific relaxation state and were not related to pain 
sensitivity. Thus, alpha EEG biofeedback was not found to be promising 
in pain management and is rarely used. 

Turner and Chapman (1982a) concluded that the potential for wide
spread applications of biofeedback in management of chronic pain may 
have been overoptimistic. On the other hand, Jessup (1984) points out 
that in the long run the most important contribution of biofeedback re
search has been to emphasize the potency of nonspecific treatments in 
pain management. 

Childbirth 

The joint efforts of prepared childbirth trainers in collaboration with 
obstetricians and anesthetists has resulted in considerable progress to
ward the common goal of achieving physical safety for the mother and 
infant and providing psychological fulfillment for the mother. Psycho-
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logical techniques for pain management during labor have been credited 
with reduced use of analgesic and anesthetic medication, significant de
creases in length of labor, and a lower incidence of obstetric interventions 
such as forceps deliveries, episiotomies, and cesarian section (for reviews 
see Beck & Hall, 1978; Genest, 1981; Turk et ai., 1983). 

However, assumptions behind prepared childbirth training must be 
examined in order to evaluate and place in perspective the actual value 
and role of psychological methods for reducing labor pain. Bonica (1980, 
1984) has been in the forefront of efforts to bring a multidisciplinary and 
broad conception of pain to bear on the problem of pain during child
birth. 

Many proponents of natural childbirth have maintained that labor is 
inherently painless and argue that when it does occur it is a reflection of 
modern cultural and environmental factors (Dick-Read, 1953; Lamaze, 
1956). Their position has been that because childbirth is a natural process, 
it must be painless, and when pain occurs it has been learned through 
fear and tension. This view is based on the assumptions that: (a) because 
animals show no evidence of pain during labor, therefore pain in women 
has been learned, and (b) women in primitive cultures have painless 
births. Both assumptions are wrong (Melzack, 1984). 

A review of parturition in nonhuman primates presents evidence of 
significant pain and discomfort. Because of structural anatomical differ
ences between four-legged animals and the upright human female, the 
entire process of birth is far more complex in humans (Beischer & 
MacKay, 1976). Moreover, studies of innervation of the human uterus, 
pelvic floor, and perineum show conclusively that during intense con
tractions and stretching, pain production can be assumed to occur, rather 
than the reverse (Bonica, 1984; Krantz, 1959). Melzack (1984), in consider
ing studies of primitive cultures, concluded that labor pain was experi
enced by all women in all cultures and, moreover, it is often extremely 
severe. Melzack, Taenzer, Feldman, and Kinch (1981) found that average 
ratings for labor pain were higher than those reported by patients with 
other forms of chronic and acute pain known to be severe, although there 
was a wide range in pain scores. Because of a positive association be
tween menstrual and labor pain, it has been suggested that women who 
suffer severe labor pain may produce excessive prostaglandins, known to 
trigger uterine contractions (Marx, 1979; Melzack, 1984). Bonica (e.g., 
1984) has repeatedly maintained that labor is often extemely painful. 
Moreover, he has described the physiological by-products of prolonged 
severe pain, which can be dangerous to women with cardiovascular 
problems, and to the high-risk fetus during protracted complicated deliv
eries. Pain of uterine contractions is a powerful ventilatory stimulus, 
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resulting in hyperventilation followed by transient periods of hypoven
tilation, which may then result in significant repercussions on the fetus in 
the form of heart rate decelerations. The degree of increase of maternal 
cardiac output is influenced by pain. Increases in heart rate and systolic 
blood pressure are tolerated by healthy women but may pose risks for 
those suffering from heart disease, toxemia, hypertension, or severe ane
mia. 

Of course, one assumption of prepared childbirth advocates is 
clearly correct, that psychological methods designed to reduce fear and 
anxiety should theoretically also decrease pain. The literature abounds 
with articles suggesting ameliorative effects of preparative information, 
relaxation, distraction, and other techniques during labor (see Genest, 
1981). Turk et ai., (1983) have discussed the problems inherent in drawing 
conclusions from these studies, as, of necessity, they are uncontrolled. 
The most consistent finding reported has been that trained mothers re
ceive less medication than untrained. However, this may be due to mo
tivational factors reflecting self-selection in the groups. In the absence of 
random assignment to experimental and control groups, which is un
avoidable in this clinical setting, clear-cut cause-and-effect statements 
have been precluded in this area. Factors such as maternal anxiety level, 
socioeconomic status, and reaction to pregnancy and childbirth, which 
are known to be related to childbirth experience (Klusman, 1975; Zax, 
Sameroff, & Farnu, 1975), have not been incorporated into studies of 
efficacy of prepared childbirth techniques, and a great deal remains to be 
done. 

Melzak (1984) has provided data indicating that although prepared 
childbirth training has been consistently associated with lower levels of 
pain, as reported on the McGill Pain Questionnaire, the levels reported 
still remain high. Thus, trained women report less pain than untrained, 
but dramatic reductions in pain have not been evident, even though they 
were provided by a self-selected sample of patients with positive atti
tudes. Melzack concluded that the fact that current training procedures 
show statistically significant effects on pain is encouraging and indicates 
that psychological intervention is valuable. However, the small reduc
tion in pain suggests a need for further development of these procedures. 

Concerns have been raised that childbirth preparation classes which 
suggest that painless labor is possible if techniques are used properly 
may be doing a disservice to women. By instilling unrealistic expecta
tions of labor, which are then violated by the actual labor experience, 
they may lead women to feel personally responsible for failure. Need for 
medication or obstetric procedures thereby implicate women as unsuc-
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cessful in their endeavor, which would have been otherwise if she had 
"done it right./I Guilt and feelings of helplessness may ensue (Stewart, 
1982). Lumley and Astbury (1980) emphasized the need to provide pre
paratory childbirth information which will match what actually happens 
during labor. They found that childbirth classes typically provided unre
alistic expectations regarding pain. As the pain model provided in classes 
presents pain as a form of psychological failure, the women judged their 
labor pain accordingly in this context. Profound negative attitudes to
ward themselves, childbirth, and the medical staff were described as the 
outcome of such "failure./I 

Melzack (1984) concluded that the emphasis of the prepared child
birth movement on removing pain has been misleading and unfortunate. 
More accurate recognition of the physiological bases of labor pain and the 
wide range of individual differences in the course of labor is an essential 
next step for trainers in childbirth preparation. Only then can psycho
logical techniques be implemented in such a way that they can be respon
sive to and useful for optimizing actual rather than idealized labor and 
childbirth experiences. Nevertheless, the movement is in an excellent 
position to incorporate advances in psychological methods for acute pain 
management, in training coping strategies for labor pain, and in teaching 
adaptive responses to anxiety and stress in a manner that is compatible 
with obstetric management by medical personnel. 

Biological Mechanisms in Pain 

There would appear to be advantages to examining our current un
derstanding of basic biological systems in pain to identify limits on the 
potential for behavioral intervention. 

The prospects for direct intervention with neural processes modulat
ing pain would seem least likely at the level of the primary afferent 
receptor. Noxious mechanicat thermal, or chemical stimuli activate in
jury-sensitive receptors (nociceptors) that are free nerve endings. 
Nociceptors have no special structure for detecting injury. The traditional 
view of morphologically specific receptors beneath each sensory spot on 
the skin assigned to each of the four modalities of touch, heat, cold, and 
pain has not been supported by physiological studies. However, the 
assumption that skin receptors have specialized physiological properties 
remains valid, but not in the modality-specific sense. Rather, receptors 
may generate different temporal patterns of nerve impulses as a function 
of threshold to mechanical distortion, threshold to negative and positive 
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temperature change, threshold to chemical change, rate of adaptation to 
stimulation, size of receptor field, duration after-discharge, and possible 
interrelationships among these variables (Melzack & Wall, 1982). 

Afferent nerve fib~rs are classified in three main groups: A, B, and C. 
Class A fibers are myelinated and larger in diameter than those in classes 
Band C. Approximately 10%-25% of A-delta fibers (which are thinly 
myelinated) carry noxious impulses, initiated by strong stimuli which are 
potentially or frankly damaging to tissues. Approximately 20%-50% of 
class C fibers (slow-conducting and unmyelinated) respond to innocuous 
stimulation, the remainder to noxious stimuli (Chapman & Bonica, 1983). 
There are C "polymodal fibers" that respond to pressure, heat, and 
chemicals. However, any nerve fiber hit hard enough and fast enough 
will give off an injury discharge (Melzack & Wflll, 1982). 

It is interesting that the two classes of peripheral receptors cause 
subjectively different pain. Stimulation of A-delta nociceptive fibers re
sults in well-localized, sharp, distinct pain that is not particularly persi
stent but is immediately associated with the injury. C-fiber activation is 
dull, poorly localized, and persistent and arises slowly after injury. Qual
itative differences between these two types of pains have been related 
not only to the peripheral nociceptors but also to spinothalamic path
ways and higher centers (Dubner, 1980). 

Perl (1976) reported that repeated noxious stimulation lowers the 
threshold of nociceptors, so eventually innocuous stimulation can cause 
their activation, resulting in pain and hyperalgesia. He found that, unlike 
most sensory receptors, which habituate with repeated activation, repeti
tive stimulation of polymodal nociceptors increases activity and de
creases firing threshold. This kind of data may have far-reaching 
implications for understanding some features of chronic pain. 

There are many paradoxes yet to be explained (Chapman & Bonica, 
1983). For example, one perplexing problem to neurophysiologists is the 
differences in the nature of the adequate stimulus necessary for nocicep
tion between cutaneous, deep, and visceral organs, despite the fact that 
the same sensory end organs serve the skin and visceral organs. Another 
puzzle is the existence of clinically significant pain in which nociception 
from peripheral receptors plays no role. Chapman and Bonica describe 
classical trigeminal neuralgia, an excruciatingly painful syndrome of re
peated paroxysmal unilateral episodes of facial pain. This pain cannot be 
aroused by injurious stimulation such as pinprick, but rather can be 
triggered with light touch, such as drawing a cottonball across the skin. 
Phantom limb pain similarly defies explanation from what is known 
about peripheral neurophysiology. Amputation at higher levels not only 
does not cure the pain but can actually make it worse. Improvement has 
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been achieved with electrical or vibratory stimulation of the stump. 
Chapman and Bonica have emphasized that the complexity of such neu
rological disorders underscores the importance of the fact that rigid dis
tinctions between organic and psychogenic pain should be abandoned. 
Findings have been reported recently on mechanisms that may be in
volved in central nervous system pathobiology causing pain, in the ab
sence of peripheral nociception, referred to as "deafferentation pain" 
(Zimmerman, 1983). 

Endogenous Pain Modulation 

The microenvironment of the nociceptor consists of a complex bio
chemical milieu, as well as smooth muscle, blood capillaries, and efferent 
sympathetic nerve fibers. These may undergo pathophysiological 
changes through a wide diversity of possible mechanisms that may influ
ence excitability of the nociceptor (Zimmerman, 1983). Chemical subs
tances have been identified such as H + ions, serotonin, bradykinin, and 
prostaglandins which occur endogenously and excite or sensitize 
nociceptors. The action of these algesic substances on nociceptors is com
plex. For example, excitation of muscle nociceptors by bradykinin is 
greatly increased if serotonin or prostaglandin E2 is simultaneously pre
sent. It has been hypothesized that these and other facilitatory chemical 
interactions playa role in chronic pain (Zimmerman, 1983). Substance P, 
released from some sensory nerve endings, has been proposed to be 
another factor in pain referred to as neurogenic inflammation. Excitation 
of certain nociceptive fibers results in release of substance P, which 
causes vasodilation and local edema (Lembeck & Gamse, 1982). 

Nociceptive afferents, which have cell bodies located in the spinal 
ganglia, enter the dorsal horn posteriorly and terminate by making syn
aptic contact with the cells of the successive layers, or laminae, I, II, III, 
and V, of the dorsal horn of the spinal cord (Kerr, 1980; Me\zack & 
Dennis, 1978). From the peripheral spinal nerves, nociceptive sensory 
information is transmitted to dorsal horn cells and then to higher parts of 
the neuraxis through ascending neural systems. In contrast to the out
dated concept of straight-through pain transmission, it is now evident 
beyond any doubt that there is an extraordinary degree of modulation all 
along the course of transmission of impulses. Modulation occurs at the 
first synapse in the dorsal horn and at every level of the neuraxis thereaf
ter. Studies have shown that, contrary to the traditional view of the 
dorsal horn as a simple relay station, it is actually a highly complex 
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structure containing many varieties of neurons and synaptic arrange
ments. A great deal of sensory processing takes place at the level of the 
dorsal horn, achieved through complex interaction of excitatory and in
hibitory influences coming from the periphery, adjacent neurons, the 
brain, and various other parts of the central nervous system (Bonica, 
1974). 

At the time that Melzack and Wall (1965) proposed the existence of a 
pain modulating system in their gate control theory, evidence for de
scending control of pain was limited. Subsequently, systems of descend
ing control have been identified by anatomical, physiological, and 
pharmacological means (see Willis, 1982). It is not yet known to what 
extent these different systems cooperate and interact or how they are 
normally activated. 

Focal electrical stimulation of specific discrete brain sites results in 
behavioral changes to noxious stimuli, namely, suppression of pain
related behavior (Terman et ai., 1984). Many of the brain structures from 
which analgesia and descending inhibition can be induced by focal elec
trical stimulation are rich in opiate receptors (Zimmerman, 1983). 

Discovery of endogenous opioid peptides and description of specific 
pain-modulating neural networks in the brain stem and spinal cord have 
resulted in tremendous progress in understanding pain control mecha
nisms of the central nervous system (Kosterlitz, 1983). It is now clear that 
the brain produces a variety of morphine-like peptide substances. The 
main types are enkephalins and endorphins. The binding of enkephalins 
to specific receptors appears to inhibit release of substance P, which may 
transmit noxious impulses to higher brain centers. Enkephalins have 
been viewed as acting mainly at the spinal cord level to inhibit transmis
sion of nociception, but they have also been found at higher points of the 
central nervous system such as in the hypothalamus, periaqueductal 
grey, and nucleus raphe magnus. 

Beta-endorphin has attracted particular attention for clinical re
search as its effects are longer lasting than those of the enkephalins and it 
is believed to act mainly at the periaqueductal grey area, where it appears 
to initiate activity in a descending inhibitory system (Chapman & Bonica, 
1983). Although there have been reports that certain types of chronic pain 
are associated with low levels of beta-endorphin in cerebrospinal fluid 
(Terenius, 1984), conclusions so far are tentative. However, this appears 
to be a promising area of research that may in the long run have impor
tant implications for understanding and treatment of acute and chronic 
pain. 
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In addition to the endogenous opioid-mediated system activated by 
longer duration, relatively higher intensity pain stimuli, a less well char
acterized non-opioid-mediated analgesia system has been identified. 
This system can be activated by nonpainful stressors and by noxious 
stimuli of short duration (Devor, 1984; Levine, 1984). 

There is currently considerable interest in the effects of physical and 
psychological stressors on central and peripheral neurochemistry. The 
importance of the pituitary-adrenal and sympatho-adrenal systems in 
adaptive response to stress has long been recognized (Selye, 1956). Par
ticipation of hormonal systems in stress-induced analgesia appears 
likely. Relationships between neurochemical and behavioral conse
quences of nociception and stress also are being identified (Tricklebank & 
Curzon, 1984). 

Although biological and psychological dimensions of pain are con
ceptualized as only representing different facets of behavior in the active 
organism, an ontogenetic perspective on pain permits isolation of the 
relative impact of inherited genetic as opposed to socialization determi
nants of pain expression (Craig, 1980, 1984; Owen, 1984). It is now unrea
sonable to conclude that infants are relatively insensitive to pain in the 
early days and weeks of life. Systematic observation of motoric and cry 
behavior when neonates are subjected to the heel lance incision for diag
nostic blood sampling purposes discloses reaction patterns that are 
readily identified as expressive of pain (Grunau & Craig, 1987). Even at 
this stage of life pain does not represent a reflexive, sensory-specific 
reaction pattern. The pattern of expression varied systematically with the 
state of behavioral arousal. Thus, for example, infants who were wide 
awake and inactive were substantially more responsive than those who 
were alert and active or in different states of sleep. Even neonates display 
a capacity at this early stage of development for ongoing functional activ
ity to modulate pain reactions. In bioevolutionary terms, it would be 
adaptive for newborns to be sensitive to pain and responsive to varia
tions in context and to have a highly developed signal system for commu
nicating distress to caretakers. 

Reactions to immunization injections also vary systematically be
tween the 1st and 2nd years of life (Craig, McMahon, Morison, & 
Zaskow, 1984). Children less than a year of age reacted in a manner that 
was more spontaneous, global, and linked to the actual time of the injec
tion. In contrast, children aged 13 to 24 months were characterized as 
displaying more anticipatory distress, descriptive language, and volun
tary, self-protective movements. Systematic description of the progres-
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sion of changes in pain expression during normal development, as well 
as accounts of what constitutes significant deviation from normal devel
opment, will be of considerable usefulness to clinicians. 

Conclusions 

Discovery of the existence of endogenous pain control mechanisms 
in the central nervous system demanded a reappraisal of concepts of the 
relationships between so-called psychological and physiological phe
nomena and of the rationales for pain management that have prevailed. 
It has become clear that vestiges of mind-body dualism in approaches to 
clinical pain must be abandoned. For example, concepts of placebo ef
fects as being "in the mind" must be revised in the light of evidence that 
analgesic effects of placebo may be mediated by release of endogenous 
opioids (Levine, 1984). For biological beings, all cognitive representation 
of necessity has some physical analogue. 

Most psychological interventions for pain management include re
laxation training in some form and have been very successful (Turner & 
Chapman, 1982a). Elicitation of the relaxation response results in physi
ological changes thought to reflect an integrated hypothalamic function 
(Benson, Pomerantz, & Kutz, 1984). Physiological changes of the relax
ation response are consistent with decreased sympathetic nervous sys
tem activity. The neuromuscular mechanisms whereby relaxation 
produces analgesia (biochemical or neurophysiological) remain unclear 
as yet. It has been proposed that relaxation may evoke an endorphinergic 
mechanism; however, attempts to test this hypothesis have been incon
clusive (Benson et al., 1984). Activity in endogenous pain control systems 
may ultimately account for much of the observed wide individual differ
ences and variability in pain experience, behavior, and clinical response 
of pain patients (Levine, 1984). 

Traditionally, pharmacological pain research has been concerned 
with developing drugs the "true" action of which is analgesic. This 
model attributes analgesia solely to drug action, placebo responses or 
other extraneous psychological variables representing merely "noise" to 
be eliminated. Chen and Dworkin (1983) recently proposed an alternative 
model, namely, that pharmacological analgesia can be synergistically 
enhanced through psychological mechanisms. Thus, treatment effects 
reflect drug action plus psychological analgesia. Their work on modifica
tion of nitrous oxide analgesia through provision of information or sug
gestion prior to treatment supported this model. In treatment of 
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intractable pain in cancer patients, drug action has been found to be 
significantly more effective in care units providing psychological support 
(Mount, 1984). Guided self-hypnosis appears to be a useful adjunct to 
medical care in pain syndromes with specific organic etiologies such as 
changing burn dressings over long periods of time, repeated bone mar
row aspirations, and cancer pain, particularly with children (Katz et al., 
1982). 

Suggestions regarding mechanisms for mediation of psychological 
interventions, that is, the way in which psychological factors may influ
ence the physiology of pain, are emerging from a number of lines of 
research. Anxiety, tension, depression, and perceived lack of control 
have been shown to modulate production of stress hormones, neuro
transmitters, and autonomic arousal (Turk, et al., 1983). 

Currently, the issue is no longer whether psychological treatments 
of pain are effective; it has long been established that psychological thera
pies do help pain patients (Sternbach, 1984). Now it is necessary to exam
ine which treatment approaches are more effective than others, and for 
which patients. Relationships between psychological and physiological 
or biochemical transmission will be of interest and importance in under
standing mechanisms of pain control. Although current emphasis on 
psychological and environmental influences on chronic pain is overdue, 
it must be emphasized that there is a very wide diversity of chronic pain 
syndromes. Widespread acceptance of the suggestion by Black (1980) that 
the term chronic pain syndrome be limited to persistent pain mainly related 
to operant mechanisms may mislead and confuse some practitioners into 
considering all chronic pain to arise from psychological or operant factors 
(Bonica, 1983). Bonica (1984) has recently expressed concern that care 
must be taken lest grave injustice be done to millions of patients with 
chronic pain due to arthritis, cancer, visceral pain, and a host of other 
disorders in which persistent pain is due to pathological processes that 
cause activation and/or dysfunction of the nociceptive system. 
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CHAPTER 11 

Understanding and 
Preventing Relapse 

Kelly D. Brownell, Edward Lichtenstein, 
G. Alan Marlatt, and G. Terence Wilson 

This chapter examines relapse by integrating knowledge from the disor
ders of alcoholism, smoking, and obesity in an attempt to emphasize in a 
prototypical manner the overlap in etiological mechanisms and treat
ment rationales for disorders with powerful, underlying biological self
regulation components. Commonalities across these areas suggest at 
least three basic stages of behavior change: motivation and commitment, 
initial change, and maintenance. A distinction is made between the 
terms lapse and relapse, with lapse referring to the process (slips or mis
takes) that mayor may not lead to an outcome (relapse). The natural 
history of relapse is discussed, as are the consequences of relapse for 
patients and the professionals who treat them. Information on determi-
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nants and predictors of relapse is evaluated, with the emphasis on the 
interaction of individual, environmental, and physiological factors. 
Methods of preventing relapse are proposed and are targeted to the three 
stages of change. Specific research needs in these areas are discussed. 

The problem of relapse remains an important challenge to dealing 
with disorders characterized by biological self-regulation, particularly 
the addictive disorders. This is true for obesity (Brownell, 1982; Rodin, 
1981; Stunkard & Penick, 1979; Wilson, 1980), smoking (Lando & 
McGovern, 1982; Lichtenstein, 1982; Ockene, Hymowitz, Sexton, & 
Broste, 1982; Pechacek, 1979; Shiffman, 1982), and alcoholism (Marlatt, 
1983; Miller & Hester, 1980; Nathan, 1983; Nathan & Goldman, 1979). 

The purpose of this chapter is to focus on relapse by integrating the 
perspectives of four researchers and clinicians who have worked with 
one or more of the addictive disorders (Brownell, 1982; Lichtenstein, 
1982; Marlatt, 1983; Wilson, 1980). We discuss the natural history of re
lapse, its determinants and effects, and methods for prevention. We 
hope that our collective experience and different perspectives will aid in 
developing a model for evaluating and preventing relapse. 

Commonalities and Differences in the Addictions 

Compelling arguments can be marshaled for both commonalities 
and differences in the addictive disorders. Many differences exist, both 
among the disorders and among persons afflicted with the same disor
der. For example, genetic contributions to both alcoholism (McClearn, 
1981; Schuckitt, 1981) and obesity (Stunkard et al., 1986) suggest separate 
pathways for their development. There may be key differences in the 
pharmacology of nicotine and alcohol (Ashton & Stepney, 1982; Best, 
Wainwright, Mills, & Kirkland, Chapter 4 in this volume; Gilbert, 1979; 
Myers, 1978; Pomerleau & Pomerleau, 1984), and food abuse fits even less 
neatly with concepts of physical dependency, withdrawal, and toler
ance. Treatment goals also vary, with abstinence the target in some cases 
and moderation in others. 

Individual differences within the addictions are also impressive. 
Variable treatment responses are an example. There are also striking 
differences in patterns of use. Some smokers, alcoholics, and overeaters 
engage in steady substance use, whereas others go on binges. Combina
tions of physiological, psychological, social, and environmental factors 
may addict different people to the same substance. Finally, as in previous 
chapters of this volume, we will attempt to demonstrate how different 
processes may govern the initiation and maintenance of the disorders. 
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There is also increasing emphasis on commonalities. One reason is 
that rates for relapse appear to similar. In 1971, Hunt, Barnett, and Branch 
found nearly identical patterns of relapse in alcoholics, heroin addicts, 
and smokers. The picture is the same today (Marlatt & Gordon, 1985). 
There may also be common determinants of relapse (Cummings, Gor
don, & Marlatt, 1980). These factors suggest important commonalities in 
the addictive disorders. Progress may be aided by viewing these disor
ders from multiple perspectives (Levison, Gerstein, & Maloff, 1983; Mar
latt & Gordon, 1985; Miller, 1980; Nathan, 1980; and as presented 
throughout this book). 

The notion of commonalities gained support from expert panels as
sembled by two government agencies. The National Institute on Drug 
Abuse (NIDA) convened a panel of researchers in alcoholism, obesity, 
smoking, and drug abuse and found both conceptual and practical sim
ilarities in the areas (NIDA, 1979). Similar conclusions appeared in a more 
extensive report by the National Academy of Sciences (Levison et al., 
1983). Both reports noted the importance of relapse and suggested the 
utility of combining perspectives from different forms of addiction. 

The question of whether the addictions are more similar than differ
ent is difficult to answer. It may be the case, for example, that there are 
common psychological adaptations to different physiological pressures. 
Nicotine dependence may be the central issue for a smoker, excessive fat 
cells for a dieter, and disordered alcohol metabolism for an alcoholic, but 
there may be common social or psychological provocations for relapse, 
emotional reactions to initial slips, and problems in reestablishing con
trol. Our hope is to expand the information to be focused on relapse by 
considering both similarities and differences. In so doing, both concep
tual and practical ideas may emerge that would not be suggested by the 
knowledge available in anyone area. 

Rates and Definition 

Relapse rates for the addictions are assumed to be in the range of 
50% to 90% (Hunt et al., 1971; Hunt & Matarazzo, 1973; Marlatt & Gordon, 
1980,1985). This underscores the importance of the problem. However, 
defining specific rates is difficult. Hidden within these averages is large 
variability. The rates depend on characteristics of the addiction, individ
ual variables, the success of treatment, and so forth. 

The figures generally cited for relapse could overestimate or under
estimate actual rates. Because most data are from clinical programs, rates 
are based on those people who have received formal treatment. These 
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figures could overstate the problem because only difficult cases are seen 
and because only one attempt at change is studied (Schachter, 1982). 
Schachter notes also that persons attempting to change on their own may 
be more successful and may well relapse less frequently. The vast major
ity of persons who change do so on their own (Ockene, 1984). These data 
could understate the case because clinical programs are most likely to 
provide effective treatments. In addition, various criteria are used to 
define relapse. For example, relapse in alcohol studies could be defined 
as number of days intoxicated, number of days hospitalized or jailed, 
number of days of drinking out of control, or the use of any alcohol. This 
points to the need for standard definitions and for the study of the natu
ral history of relapse. 

Lapse and Relapse: Process Versus Outcome 

There are two common definitions of relapse, each reflecting a bias 
regarding its nature and severity (Marlatt & Gordon, 1985). Webster's New 
Collegiate Dictionary of 1983 gives both definitions. The first is "a recur
rence of symptoms of a disease after a period of improvement." This 
refers to an outcome and implies a dichotomous view because a person is 
either ill and has symptoms or is well and does not. The second definition 
is "the act or instance of backsliding, worsening, or subsiding." This 
focuses on a process and implies something less serious, perhaps a slip or 
mistake. 

The choice of the process or outcome definition has important impli
cations for conceptualizing, preventing, and treating relapse . We suggest 
that lapse may best describe a process, behavior, or event (Marlatt & 
Gordon, 1985). Webster's defines lapse as "a slight error or slip ... a tempor
ary fall esp. from a higher to a lower state." A lapse is a single event, a 
reemergence of a previous habit, which mayor may not lead to the state 
of relapse. When a slip or mistake is defined as a lapse, it implies that 
corrective action can be taken, not that control is lost completely. There is 
support for this distinction in smokers (Coppotelli & Orleans, 1985; Mer
melstein & Lichtenstein, 1983) and in dieters (Dubbert & Wilson, 1984). In 
these cases, different determinants were found for lapses (slips) and 
relapses. 

The challenge with this approach is defining the point at which one 
or more lapses become a relapse. One former smoker may lose control 
with the first transgression, whereas another may smoke one cigarette 
each month and never lose control. A lapse, therefore, could be defined 
concretely as use of the substance in the case of smoking and alcoholism 
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or violation of program guidelines for a dieter. The individual's response 
to these lapses determines whether relapse has occurred. This varies 
from person to person and may be best defined by perceived loss of 
control. Reliable measures do not yet exist for this assessment. Research 
in this area is important for the field. 

The Nature and Process of Relapse 

Surprisingly little is known about relapse in its natural state. Most 
data are from clinical programs in which different treatments are used 
with different populations; it is difficult, therefore, to isolate the factors 
that influence relapse. In addition, few researchers have done careful 
evaluations of patients when they are most likely to relapse, that is, after 
treatment has ended. Because periodic follow-ups in groups are the only 
contacts with patients in most studies, repeated, intensive assessments 
are needed. There would be great value in learning more about the na
ture and process of relapse. 

The Need for a Natural History 

A metaphor that describes traditional thought on relapse is of a 
person existing perilously close to the edge of a cliff. The slightest disrup
tion can precipitate a fall from which there is no return. A person is 
always on the brink of relapse, ready to fall at any disturbance. There 
may be physiological, psychological, or social causes of the disturbances, 
but the outcome is just as final. The first slip creates momentum so that a 
complete relapse is certain. 

This metaphor may be inadequate. It does not explain why a relapse 
occurs in the same circumstances that the person managed before. An 
eating binge may precipitate relapse in a dieter, but such an individual 
has probably recovered from similar binges in the past. A smoker may 
relapse after being offered a cigarette, but there are cases wherein this 
same person refused the cigarette or prevented the lapse from becoming 
a relapse. Also, the metaphor is based on observations of people who 
have relapsed, not of those who have not; therefore, successful recovery 
is seldom seen. 

Information on natural history could address the question of 
whether the probability of relapse increases or_ decreases with time. If 
relapse occurs when treatment "wears of£," the probability should in
crease with time. If the metaphor used above is valid, the chance of 
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relapse should increase with time simply because more disturbances 
could occur. One can speculate, however, that a person learns to cope 
effectively as time passes and that those who "survive" beyond the initial 
period are those who will succeed. To the extent to which withdrawal 
symptoms precipitate relapse, particularly in smoking and alcoholism, 
the likelihood of relapse should decrease as the body adapts to the ab
sence of the addictive substance. 

It is in this context that the concept of a "safe" point arises. This is a 
point in time before which relapse is likely and beyond which relapse is 
unlikely. In the work of Hunt et al. (1971) on heroin addiction, smoking, 
and alcoholism, relapse curves stabilized after the first 3 months. It is 
appealing to conclude that individuals who abstain for three months are 
likely to succeed thereafter, but more recent evidence does not support a 
specific safe point (Lichtenstein & Rodrigues, 1977; Wilson & Brownell, 
1980). Defining such a point would have important conceptual and prac
tical implications, and more study on this topic could pay high divi
dends. Interpreting relapse curves may be the first step. 

Relapse curves are one kind of survival curve. The figures must 
therefore be interpreted with several facts in mind (Elandt-Johnson & 
Johnson, 1980; Marlatt & Gordon, 1985; Sutton, 1979). Group averages do 
not represent individuals. Marlatt, Goldstein, and Gordon (1984) found 
that abstinence rates for smokers after quitting on the basis of a New 
Year's resolution were 21% both 4 and 12 months later, implying that 
relapse rates stabilize and show a safe point at 4 months. However, 
different individuals formed the 21% on these two occasions; some 
moved from abstinence to relapse, whereas equal numbers moved in the 
opposite direction. Second, the cumulative nature of the curves implies 
that a person who relapses will continue to do so; survival curves are 
negatively accelerating by their nature. Schachter (1982) noted that cure 
for many persons follows several relapses. Third, the probability of sur
vival for the entire group increases with time because the persons at 
highest risk are most likely to leave the sample. Life-table analyses have 
been designed to deal with these issues (Elandt-Johnson & Johnson, 
1980). Therefore, it may be possible in future research to develop a time 
line for the relapse process and to determine whether there are indeed 
safe points. 

Some information does exist on the natural history of the addictions. 
Vaillant's (1983) report on the long-term progress of 110 alcohol abusers, 
71 of whom were alcohol-dependent, shows the complexity of the issue. 
Vaillant's book and an article by Vaillant and Milofsky (1982) showed the 
importance of cultural and ethnic factors in alcoholism. Many personal 
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and environmental factors influenced the propensity to drink exces
sively. It was clear from these data that a lapse does not necessarily 
become a relapse and that this transition has many determinants. 

Schachter (1982) interviewed 161 persons from the Psychology De
partment at Columbia University and from a resort community. In their 
retrospective accounts, they reported much higher rates of success at 
dieting and smoking cessation than suggested by the literature. Almost 
all successes were achieved without professional aid. Although Schach
ter's methods have been questioned (Jeffery & Wing, 1983; Prochaska, 
1983), he made several important points. He noted that cure rates are 
based on clinical samples and that self-quitters may differ from therapy
assisted quitters, a notion supported by DiClemente and Prochaska 
(1982). Second, he found that many of the successful quitters had made 
numerous attempts to change before finally succeeding. 

Marlatt and Gordon (1980, 1985) have examined the natural history 
of the relapse itself. Beginning with a high-risk situation, their cognitive
behavioral model addresses the coping process (Figure 1). The absence of 

Coping Increased Decreased 
probability response self-efficacy of relapse 

I High-risk I 
situation 

Decreased Abstinence 
self-efficacy Violation 

Increased 
No Initial Effect probability 

~ coping ----+ Positive f--+ use of -+ + ~ of 
response outcome substance Perceived relapse 

expectancies effects of 
(for initial substance 
effects of 

substance) 

Figure 1. A cognitive-behavioral model of the relapse process beginning with the exposure 
to a high-risk situation. From Relapse prevention: Maintenance strategies in addictive behavior 
change(p. 38)byG. A. MarlattandJ. R. Gordon, 1985, New York: Guilford Press. Copyright 
1985 by Guilford Press. Reprinted by permission. 
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a coping response leads to decreased self-efficacy (Bandura, 1977a,b), 
then to use of the substance, and then to the cognitive phenome
non they call the "abstinence violation effect." This phenomenon in
volves the loss of control that follows violation of self-imposed rules. The 
end result of this process is increased probability of relapse. Recent data 
from an analysis of relapse episodes in smokers showed a significant 
difference in attributions for slips between subjects who slipped (smoked 
at least one cigarette) and regained abstinence and those who relapsed 
(Goldstein, Gordon, & Marlatt, 1984). Persons who relapsed made more 
internal, characterological attributions for the slip. This model is useful in 
conceptualizing the relapse process from the point at which the person is 
in a high-risk situation. 

Marlatt and Gordon's (1985) model allows for multiple determinants 
of high-risk situations but emphasizes cognitive processes thereafter. 
Other factors of a physiological or environmental nature may also be 
important. For example, the use of nicotine or alcohol after a period of 
abstinence may create a physiological demand for additional use. An 
environmental example is that of a smoker whose lapse occurs in a social 
setting in which others are smoking. The resulting cues may provoke 
further use. Grunberg and colleagues have found powerful effects of 
nicotine on the regulation of body weight and food preferences in both 
humans and animals (Grunberg, 1982; Grunberg & Bowen, 1985; Grun
berg, Bowen, Maycock, & Nespor, 1985; Grunberg, Bowen, & Morse, 
1984). Stopping smoking can create physiological pressure to change 
food intake and gain weight. This in turn has psychological and environ
mental consequences that can precipitate relapse. Therefore, it is impor
tant to consider the interaction of individual, environmental, and 
physiological factors in all stages of the change process. 

There is much to be learned about the natural history of relapse. 
More descriptive information is needed on lapses and their associations 
with relapse. This research is not easy because the work must be prospec
tive and because qualitative and quantitative work must be combined. As 
an example, Lichtenstein (1984) followed treated smokers at intervals of 
1, 2, 3, 6, and 12 months intervals with telephone calls. Relapses were 
preceded by slips for 41 subjects; 19 subjects reported slips but did not 
relapse. More information of this nature would be useful. 

Stages of Change 

Several attempts have been made to divide the change process into 
stages (DiClemente & Prochaska, 1982: Horn, 1976; Marlatt & Gordon, 
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1985; Prochaska, 1979; Prochaska & DiClemente, 1982, 1983, 1984; Rosen 
& Shipley, 1983). There appears to be a convergence of opinion that at 
least three fundamental stages exist. 

Horn (1976) first proposed four stages of change in smoking cessa
tion; (a) contemplating change, (b) deciding to change, (c) short-term 
change, and (d) long-term change. This is similar to the three-stage 
models suggested by DiClemente and Prochaska (1982), Rosen and Ship
ley (1983), and Marlatt and Gordon (1985), which involve the decision and 
commitment to change, initial change, and maintenance of change. 

Prochaska and DiClemente have done the most thorough work in 
this area by evaluating stage models of smoking cessation and therapy in 
general. Prochaska (1979) reviewed 300 therapy outcome studies and 
proposed five stages, three of which involved "verbal processes" and 
two "behavioral processes." DiClemente and Prochaska (1982) used this 
model to compare smokers who quit on their own to those who used 
commercial programs. They proposed the three stages mentioned above 
and described six verbal and four behavioral processes within the stages. 
In their recent work, Prochaska and DiClemente (1983, 1984) suggested 
five stages: (a) precontemplation, (b) contemplation, (c) action, (d) main
tenance, and (e) relapse. 

More work is needed to test the utility of the various stage models. 
They are similar in many respects. Each has at least one stage wherein 
motivation and commitment are central, followed by initial change and 
then the maintenance of change; therefore we will use these three funda
mental stages to organize the description of relapse prevention later in 
this chapter. Whichever stage model prevails, we feel that relapse must 
be considered in light of the stages that precede it. This will draw atten
tion to the early determinants of relapse and the importance of the many 
factors that influence long-term success. 

A stage model may also be helpful for relapse itself. A model might 
include the time prior to a lapse, the lapse itself, and the period in which 
the person does or does not relapse. The work of Lichtenstein, Antonuc
cio, and Rainwater (1977), Cummings et al. (1980), and Shiffman (1982, 
1984) suggests the utility of such an approach. 

An important conceptual advance has been the emphasis of Pro
chaska and DiClemente (1982, 1984) on a circular rather than a linear 
model of change. Linear models have stages that occur in a specific 
sequence, with relapse occurring at the last stage. A circular model 
shows relapse leading back to an earlier stage from which an individual 
may make another attempt to change. Relapse can be viewed in a less 
negative light from this perspective, as an individual may acquire infor
mation or skills that may be helpful later . This is consistent with Schach-
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ter's (1982) notion that success for most individuals comes after several 
relapses. Taking this to the extreme, one could suggest that relapse is a 
necessary step on the path to success. We do not support this extreme, but 
we do feel that relapse may provide valuable experience and that persons 
who relapse should be instructed accordingly. 

The Consequences of Relapse 

Relapse could provoke a variety of responses in the individual. It is 
generally assumed that these responses are negative, but this may not be 
true in all cases. This is an important issue because these responses may 
determine the likelihood of success in subsequent attempts to change. 

It would appear at first glance that relapse has negative emotional 
effects. Disappointment, frustration, and self-condemnation are appar
ent in people who relapse. Family and friends are unhappy and some
times angry. However, learning may occur before or during the relapse, 
and therefore some benefit may accrue. One study tracked depression in 
subjects who lost weight and then regained it (Brownell & Stunkard, 
1981). Depression scores dropped as weight declined but returned half
way to baseline as half of the weight was regained. Although these 
subjects were not successful maintainers, the net change in mood was 
still positive. 

There may also be physiological effects of relapse. When a person 
stops smoking, the body begins the healing process, and risk for prema
ture death declines (U.S. Department of Health and Human Services, 
1983). Because there is a dose-response relationship between smoking 
and disease, bouts of abstinence may incur some benefit and the smoker 
who relapses may be better off medically than one who never quit. This is 
highly speculative, but it does show that this issue deserves more atten
tion. 

The picture may be different in the matter of weight loss; relapse 
may have detrimental metabolic and health effects. A recent study found 
that repeated cycles of weight loss and regain in animals was associated 
with increased metabolic efficiency (Brownell, Greenwood, Shrager, & 
Stellar, 1986). As a result, the animals lost weight at half the rate when 
they were put on a diet a second time even though intake was the same 
on both diets. When allowed to eat freely, the animals regained at three 
times the rate on the second diet than on the first diet. Dieting and 
relapse made subsequent dieting more difficult. Epidemiology studies 
with humans show positive effects of weight loss on blood pressure, 
cholesterol, glucose tolerance, and so forth (Simopolous & Van Itallie, 
1984). However, when an equal amount of weight is regained, the nega-



UNDERSTANDING AND PREVENTING RELAPSE 291 

tive effects on blood pressure and cholesterol may be greater than the 
positive effects when the weight is lost (Ashley & Kannel, 1974). 

Relapse: Failure or Incremental Learning? 

We wonder whether repeated attempts to change followed by re
lapse increase or decrease the chance for later success. There is evidence 
that persons who have dieted many times have a poor prognosis (Jeffery 
et al., 1984; Jeffery, Snell, & Forster, 1984), although Dubbert and Wilson 
(1984) did not find this result. A relapse could be a failure that 
strengthens the person's view that the problem is beyond his or her best 
efforts. However, relapse may have positive consequences if the experi
ence somehow prepares the individual for later success. This more opti
mistic view is consistent with Schachter's (1982) suggestion that multiple 
attempts occur before many people succeed. A person who relapses may 
be acquiring information about his or her weaknesses and may learn 
ways to prevent lapses in the future. 

This view of incremental learning could be useful to both profession
als and patients. If relapse can be a constructive experience, experimenta
tion with programmed relapse might be warranted (Marlatt & Gordon, 
1985). This approach involves planning and executing a relapse that 
would not occur otherwise, to teach patients to recover with self-man
agement techniques. This approach will be discussed in more detail be
low. 

A point that has received little attention is the effect of patients who 
relapse have on the professionals who treat them. Following patients 
through the emotional roller coaster of success and relapse is discourag
ing and can make professionals pessimistic with new patients. Whether 
this pessimism is justified depends on perspective. It is a failure viewed 
in the short term, but some long-term effect may occur. Most patients will 
make other attempts, and some will succeed. 

Determinants and Predictors of Lapse and Relapse 

We make several assumptions here. The first is that there are sim
ilarities in relapse across the addictive disorders (Marlatt & Gordon, 
1985). Our second assumption is that different processes govern initial 
change and maintenance (Bandura, 1977a). This assumption has been 
substantiated by research on alcoholism (Cronkite & Moos, 1980; Marlatt 
& Gordon, 1985), smoking (Lichtenstein, 1982; Pomerleau, Adkins, & 
Pertschuk, 1978; Shiffman, 1982, 1984), and obesity (Brownell, 1982; Dub
bert & Wilson, 1984; Wilson, 1978). The third assumption is that the risk 
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for relapse is determined by an interaction of individual, situational, and 
physiological factors. 

The initial attempts to classify relapse situations were made by Mar
latt (1978), Marlatt and Gordon (1980), and Cummings et al. (1980). The 
Cummings et al. analysis evaluated 311 initial relapse episodes in drink
ing, smoking, compulsive gambling, excessive eating, and heroin addic
tion. Several determinants emerged, which can be broadly grouped into 
individual (intrapersonal) and situational (environmental) categories. 
These two categories are supported by work on smoking (Mermelstein & 
Lichtenstein, 1983; Shiffman, 1982, 1984) and obesity (Dubbert & Wilson, 
1984). We feel it is important to add physiological variables, as their 
critical role is becoming more dear (Best et al., in press; Brownell, 1982; 
Lichtenstein, 1982; Myers, 1978; Nathan & Wiens, 1983; Pomerleau & 
Pomerleau, 1984). 

Individual and Intrapersonal Factors 

Negative Emotional States 

Stress, depression, anxiety, and other emotional states are related to 
relapse. Cummings et al. (1980) found that negative emotional states 
accounted for 30% of all relapses. Shiffman (1982, 1984) evaluated reports 
of relapse in 264 ex-smokers who called a telephone hotline service (Stay 
Quit Line). Subjects were interviewed soon after the relapse, so reports 
were recent even if based only on self-report. Most of the subjects (71%) 
had negative affects preceding the relapse, with the most common mood 
state being anxiety, followed by anger or frustration, and depression 
(Shiffman, 1982). Ossip-Klein, Shapiro, and Stiggins (1984) have also 
used a telephone hotline to study relapse in smokers. Mermelstein, Co
hen, and Lichtenstein (1983) found 43% of relapses to occur under stress. 
Pomerleau et al. (1978) reported that those who smoke to reduce negative 
affect are at increased risk for relapse. A careful study of smokers by 
Abrams et al. (1986) supported these notions by using physiological be
havioral, and self-report data. 

In a study with smokers, Mermelstein aned Lichtenstein (1983) stud
ied by lapses (slips) and relapses. Lapses were more commonly associ
ated with situational factors, whereas relapses occurred during negative 
emotional states or stressful events. When the data from these studies 
with different addictive behaviors are combined, it is clear that negative 
emotional states greatly increase the chance of relapse. More specifically, 
negative moods may increase the chance that a lapse will become a re
lapse. 
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Inadequate Motivation 

It is surprising that so little work has been done on motivation and 
commitment. It would appear that all persons who set out to change are 
motivated, particularly those who enter professional programs. How
ever, there are degrees of motivation, and it is common for a person to 
begin the change process in a burst of enthusiasm without appreciation 
for the long-term effort involved. In other cases, motivation may be more 
external than internal, when social pressure forces a symbolic if not real 
attempt to change. 

There are three relevant aspects of the motivation issue. The first is 
the need to evaluate motivation so that high-risk subjects can be de
tected. To our knowledge, this has not been done in the addictions area. 
Second, screening for motivation is important if treatment should be 
directed at those with a chance for success. Third, methods may be 
available for increasing motivation, to improve a person's "readiness" for 
change (Marlatt & Gordon, 1985; Prochaska & DiClemente, 1984). The 
second and third points have implications for treatment, as we will dis
cuss. 

Response to Treatment 

There is some evidence that initial responses to treatment predict 
later success. Weight loss in the first weeks of treatment has been related 
to success (Foreyt et al., 1982; Graham, Taylor, Hovell, & Siegel, 1983; 
Jeffery, Wing, & Stunkard, 1978). Pomerleau et al. (1978) found that early 
compliance (self-monitoring) was related to positive outcome in 
smokers, and Glasgow, Shafer, and O'Neill (1981) found that self-re
ported compliance was related to success in self-quitters. Inability to stop 
smoking on the assigned target date (usually midway in treatment) is a 
poor prognostic sign (Lichtenstein, 1982). 

One of us (K.D.B.) has observed informally a paradoxical relation
ship between early program adherence and outcome in persons on very 
low-calorie diets, a rigid program that is nearly a complete fast (Wadden, 
Stunkard, & Brownell, 1983). Patients are asked not to "cheat" on the 
diet. Those who struggle with adherence to a moderate degree seem to 
do better in the long run than those who adhere perfectly from the 
outset. The perfect adherers seem to have trouble recovering from the 
inevitable slip that the early perfection merely postpones. It is possible 
that high motivation initially can mask strong pressures to relapse, but 
once internal and external pressures wear away restraint, a lapse is likely 
to become a relapse. Patients who struggle to a moderate degree with 
adherence throughout a program may do well later because they can 
cope with temporary setbacks. 
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Coping Skills 

Shiffman (1984) found that both cognitive and behavioral coping 
responses were associated with success in smokers calling the hotline 
mentioned earlier. The most common behavioral responses were con
sumption of food and drink and other distracting activities. Several as
pects of "self-talk" were the most common cognitive responses. 
Shiffman found positive associations between outcome and seven behav
ioral and five cognitive methods of coping, but the various coping strate
gies were about equally effective. 

There is evidence in the weight control area showing the utility of a 
cognitive "threshold" for weight regain in persons who have lost weight 
(Brownell, 1984a; Wilson, 1985). Stuart and Guire (1978) examined suc
cessful maintainers in Weight Watchers and found them likely to have a 
personal regain threshold of three pounds or less before they instituted 
self-correcting actions. Bandura and Simon (1977) found that subjects 
who used proximal rather than distal goals were most successful at main
tenance. One aspect of the proximal goals was a weight increase thresh
old. 

Another factor that may relate to long-term success are the coping 
skills associated with self-efficacy (Bandura, 1977b). Self-efficacy is a per
son's belief that he or she can respond effectively to a situation by using 
available skills. This concept is at the root of the relapse prevention 
approach of Marlatt and Gordon (1985) and has been applied to alcohol
ism (Chaney, O'Leary, & Marlatt, 1978), smoking (Brown, Lichtenstein, 
McIntyre, & Harrington-Kostur, 1984; Hall, Rugg, Tunstall, & Jones, 
1984; Killen, Maccoby, & Taylor, 1984), and obesity (Perri, McAdoo, 
Spevak, & Newlin, 1984; Perri, Shapiro, Ludwig, Twentyman, & 
McAdoo, 1984). Several studies have found measures of self-efficacy as
sociated with positive outcome (Colletti, Supnick, & Payne, 1985; Con
diotti, & Lichtenstein, 1981; Killen et al., 1984; Supnick & Colletti, 1984). 

Physiological Factors 

Physiological factors may be a central determinant of relapse. Ge
netic factors appear to be important for alcoholism, smoking, and obesity 
(McClearn, 1981; Pomerleau, 1984; Schuckitt, 1981; Stunkard et al., 1986). 
In the cases of alcoholism and smoking, other physiological influences 
are related to withdrawal, to the reinforcing properties of alcohol or 
nicotine, or to conditioned associations between specific cues and physi
ological responses (Abrams & Wilson, 1986; Hodgson, 1980; Ludwig, 
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Wikler, & Stark, 1974; Pomerleau, 1984; Pomerleau & Pomerleau, 1984; 
Poulos, Hinson, & Siegel, 1981; Siegel, 1979). A patient's use of terms like 
urge and craving may reflect some of these pressures. 

Siegel (1979) and others (Ludwig et ai., 1974) proposed that alcoholics 
show conditioned reactions to environmental, emotional, and physi
ological stimuli that have ben associated with previous withdrawal. Con
ditioned compensatory responses are thought to elicit craving for 
alcohol. Poulos et ai. (1981) suggested that treatment must deal with 
extinction of these cues. 

Degree of physical dependency must also be considered in alcohol 
abuse (Hodgson, 1980; Marlatt & Gordon, 1985; Miller & Hester, 1980). 
Several studies by Hodgson and colleagues found that alcoholics with 
serious physical dependency have stronger cravings and respond differ
ently than do mildly dependent subjects to ingestion of alcohol 
(Hodgson, Rankin, & Stockwell, 1979; Stockwell, Hodgson, Rankin, & 
Taylor, 1982). Dependency may also influence the goals and course of 
treatment. Because chronic alcohol use is associated with several cogni
tive impairments, skill acquisition may be more difficult (Wilkinson & 
Sanchez-Craig, 1981). If controlled drinking is a viable goal of treatment, 
it would be so for only a subgroup of problem drinkers: abstinence is the 
clear goal for severe alcohol dependence (Marlatt, 1983; Miller & Hester, 
1980; Nathan & Goldman, 1979). 

Similarly powerful factors may be associated with smoking (Abrams 
& Wilson, 1986; Pomerleau & Pomerleau, 1984). A review by McMorrow 
and Foxx (1983) showed that changes in smoking behavior accompany 
changes in blood nicotine level. Pomerleau (1984) found that nicotine 
stimulates release of beta-endorphin, increases heart rate, and possibly 
improves memory and attention; therefore he characterized nicotine as a 
powerful chemical reinforcer. Furthermore, the degree of physical de
pendence has implications for treatment. Two studies found that 
smokers who are highly dependent on nicotine benefit most from treat
ment with nicotine chewing gum (Fagerstrom, 1982; Hall, Tunstall, 
Rugg, Jones, & Benowitz, 1985). 

Different but also influential physiological factors may be involved in 
obesity. Food does not seem addictive in the manner of cigarettes and 
alcohol, yet the physical pressures to regain lost weight may be extremely 
powerful (Bennett & Gurin, 1982; Bray, 1976; Brownell, 1982; Wooley, 
Wooley, & Dyrenforth, 1979). Such pressures could involve the lipid 
repletion of fat cells and alterations of several factors including body 
composition, metabolic rate, thermogenic response to food, and enzyme 
activity, each of which may be related to a body weight "set point" in 
which the organism defends a biological ideal against fluctuations, in-
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cluding weight loss. Detailed discussion of such known or suspected 
biological mechanisms for specific disorders is provided in preceding 
chapters. 

Given these important physiological factors, it may be informative to 
examine the subjective impressions of their likely manifestations, 
namely, cravings, urges, and withdrawal. Studies in these areas have 
shown inconsistent findings. The Cummings et al. (1980) study found 
that "urges and temptations" were associated with only 6% of the relapse 
situations and that "negative physical states" were associated with only 
7% of the situations. Mermelstein et al. (1983) found that craving was the 
major factor in only 9% of relapses in smokers. In contrast, Shiffman 
1982) found that approximately half of the relapse situations in smokers 
occurred in conjunction with withdrawal symptoms. Even though Shiff
man interpreted this result as showing that withdrawal symptoms are 
less important than expected, they would appear from his data to be 
powerful precipitating events. 

Environmental and Social Factors 

There is compelling evidence that enviornmental and social factors, 
including specific external contingencies, play an important role in the 
addictive disorders. These can be interactions among individuals (social 
support), environmental or setting events, or programs that manipulate 
contingencies. 

Social Support 

Social factors are important determinants of susceptibility to dis
eases, including heart disease, cancer, and psychiatric disturbances 
(Cobb, 1976; Cohen & Syme, 1985). They are important in a person's 
ability to make stressful decisions and to adhere to a therapeutic program 
Oanis, 1983) and have been related to success in the addictive disorders 
(Best, 1980; Colletti, & Brownell, 1982; Moos & Finney, 1983). 

Research in this area has taken two forms: the evaluation of social 
support as a predictor variable and the modification of social factors to 
boost treatment effectiveness. Treatment will be discussed below. The 
work with predicting success with social variables has been fruitful. 

Support from family and friends is one of the few variables that is 
associated with long-term success at weight reduction (Brownell, 1984a; 
Miller & Simms, 1981; Wilson, 1985). Studies on smoking suggest the 
same association (Coppotelli & Orleans, 1985; Mermelstein et al., 1983). 
Whether a spouse is a smoker and is attempting to quit relates negatively 
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to ability to stop smoking (Lichtenstein, 1982). Perceived general support 
(not specific to quitting) also relates to the maintenance of nonsmoking 
or reduced smoking (Mermelstein et al., 1983). Moos and Finney (1983) 
summarized studies in the alcohol area showing that marital and family 
cohesion enhances response to treatment in follow-ups of as long as 2 
years. In their review of the relapse area, Marlatt and Gordon (1985) and 
Cummings et al. (1980) pointed to the importance of social factors across 
areas of the addictions. 

Interpersonal conflict can be viewed as the converse of social sup
port, and studies have shown that it is a prognostic sign for relapse. In 
the study by Cummings et al. (1980), nearly half (48%) of the relapse 
episodes occurred in association with interpersonal determinants, with 
one-third of these coming from conflict. It appears, therefore, that stress
ful interpersonal relationships can hinder and that supportive relation
ships can help. This emerges from the literature despite inconsistent 
methods of measuring support. The supportive person may be helpful 
not only in establishing a benevolent environment but also by assisting 
with specific behavior changes (Coppotelli & Orleans, 1985). One chal
lenge is to evaluate the nature of supportive behavior and the reasons 
why certain behaviors provide support for some people and not for 
others. 

One possible avenue for social support is from commercial or self
help groups. Such groups abound and exist in all areas of the addictions 
(Gartner & Reissman, 1984). Groups like Alcoholics Anonymous, Weight 
Watchers, Overeaters Anonymous, and SmokEnders deliver programs 
to millions and reach many more people than do professional programs. 
Their potential is tremendous, both to teach skills and provide social 
support. Is this potential realized? 

It is difficult to evaluate many self-help and commercial groups. 
They vary greatly in cost, approach, size, geographical distribution, and 
so forth. Different chapters of the same group sometimes differ as much 
from one another as they do from outside groups. It is clear that many 
people benefit from these approaches, both in terns of initial results and 
maintenance (Gartner & Reissman, 1984). Guidelines are needed to refine 
the active components of these groups and to determine which people 
are best suited for self-help approaches. 

Environmental Stimuli and External Contingencies 

Events in the environment can set the stage for relapse. These typ
ically take the form of social pressure from others, exposure to the unde
sirable behavior during social events like parties, and cues from 
situations formerly associated with the addictive behavior. 
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Shiffman (1982) found that social events preceded one-fourth of the 
relapse crises of smokers and that activities previously associated with 
smoking (eating and drinking) were frequent antecedent events. Marlatt 
and Gordon (1980, 1985) also found these to be important factors. Mer
melstein and Lichtenstein (1983) reported that lapses were most likely 
under social cues, a social celebration, or the consumption of alcohol. 

Numerous progams have shown that contingency management and 
the systematic manipulation of environmental factors can enhance mo
tivation. Programs using financial incentives have been useful in promot
ing weight loss in both adults and children (Epstein, Wing, Koeske, 
Andrasik, & Ossip, 1981; Jeffery, Forster, & Snell, 1985; Jeffery, Gerber, 
Rosenthal, & Lindquist, 1983). Reward systems have also been used with 
some success with smoking (Lichtenstein, 1982). The careful work of 
Bigelow, Stitzer, and colleagues has shown powerful effects of contin
gency management on drug abuse, alcohol intake, and smoking (Big
elow, Stitzer, Griffiths, & Liebson, 1981; Stitzer & Bigelow, 1984). Such 
work presents specific components of treatment that may help prevent 
relapse. 

External contingencies have most often been manipulated in the 
alcohol area. Hunt and Azrin (1973) used an intensive community rein
forcement pro gam in which family, social, and vocational reinforcers 
were altered systematically. Among the treatment components were 
marital and family counseling, skills training, assistance with daily needs 
such as obtaining a driver's license, a social club for clients, and contin
gency contracting. Compared to control clients, those who participated 
in this progam remained sober for longer periods, had better employ
ment records, and showed seveal other tangible indications of improve
ment. Azrin (1976) then modified this approach using Antabuse and an 
early warning system for relapse. Employee assistance programs (EAP) 
are another example of environmental contingencies influencing alco
holics (Nathan, 1983, 1984). Participating in treatment and remaining 
sober may be a condition for employment. Some programs for impaired 
professionals require treatment for continued practice. 

Individual, Environmental, and Physiological Factors: 
An Interaction 

The risk for lapse and relapse is determined by an interaction of 
individual, environmental, and physiological factors. This is an area in 
which the distinction of lapse and relapse is particularly useful, as there 
may be different determinants and antecedents in each case. Mermel
stein and Lichtenstein (1983) showed in their findings that lapses tended 
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to be associated with social factors and that elapses were associated with 
individual factors (negative emotional states and stress events). Shiffman 
(1982) theorized that a situational analysis could predict increased risk for 
relapse but that coping skills would determine whether this risk becomes 
reality. Other theorists have pointed to powerful physiological cravings 
to help explain both addiction and relapse (Abrams & Wilson, 1986; 
Brownell, 1982; Pomerleau & Pomerleau, 1984). 

If lapse and relapse are viewed on a time line, individual, environ
mental, and physiological factors may exert their influence at different 
stages. Physiological factors may promote lapse and may set into playa 
series of reactions to an initial lapse that may increase the likelihood of 
relapse. The environmental and social factors can provide the setting, 
stimuli, and pressure from others to lapse. As the choice point for the 
lapse approaches, coping skills can prevent the lapse. Whether the lapse 
recurs and ends in relapse probably results from a complex interaction of 
these factors, each of which may assume more or less importance de
pending on the individual and his or her environment. 

Prevention of Lapse and Relapse 

Traditional Approaches versus the Prevention Model 

Traditional attempts to facilitate long-term maintenance fall into 
three categories. The first has been to extend treatment by adding 
"booster" sessions. As the name implies, patients are to be "immunized" 
against pressures to relapse with the initial treatment, and periodic 
boosters are needed to maintain the protection. Booster sessions have 
been used most extensively with obesity and smoking and have been 
consistently ineffective (Lichtenstein, 1982; Wilson, 1985). 

A second approach has been to add more components to the treat
ment package, the most common being relaxation, contingency manage
ment, and assertion training. This has not been effective. Marlatt and 
Gordon (1985) stated: "All of this is heavy artillery - yet all it may do is 
project the cannonball a little bit further before it finally hits the ground" 
(p. 45). Adding new components to a package may help, but it is not 
enough to prevent relapse. 

Adding components may also complicate a package and compro
mise the results of otherwise efective treatment. This result would be 
predicted from the literature showing that compliance is related inversely 
to the complexity of a regimen (Epstein & Cluss, 1982; Sackett & Haynes, 
1976). There is some support for this in two obesity studies in which the 
combination of an appetite suppressant with behavior therapy was no 
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more effective (Craighead, 1984) or was even less effective (Craighead, 
Stunkard, & O'Brien, 1981) than behavior therapy alone. 

A third traditional approach to preventing relapse is to adopt a 
model of lifelong treatment. This model is inherent in Alcoholics Anony
mous, where participants are always "recovering" and never "recov
ered." This same philosophy applies to Overeaters Anonymous and to 
some extent to the lifetime membership offered by Weight Watchers. It 
may be true that chronic disorders require chronic treatment. According 
to our mode of relapse prevention, lifelong treatment has both advan
tages and disadvantages. On the negative side, imparting the message 
that a person can control but not cure an addiction may establish a cli
mate in which lapses create strong expectaitons of relapses. On the posi
tive side, lifelong programs do not have the disadvantage of standard 
programs in which intensive treatment is followed by no treatment, the 
point at which relapse may be likely. These approaches must be consid
ered viable, if for no other reason than that millions of persons have 
profited from their use. Program evaluation studies are difficult because 
of their long-term nature and the problems in doing research on com
merical and self-help groups. It is, however, a pressing need for the field. 

We propose that the prevention of lapse and relapse corresponds to 
the stages of their natural history. The approach described below is based 
on the three stages described earlier: motivation and commitment, initial 
change, and maintenance. We attempt to integrate what is known about 
individual, environmental, and physiological determinants of lapse and 
relapse. 

Stage 1: Motivation and Commitment 

At this stage, individuals commit themselves to change and make 
the first steps toward the modification of maladaptive behavior. There 
are two aspects of this process that are pertinent to relaps. One is the 
development of methods to enhance motivation. The second is screening 
to identify an individual's likelihood of success. Central to both is the 
ability to assess motivation and other factors related to prognosis. This is 
a pressing area for research, as good methods do not exist. 

Enhancing Motivation 

Many candidates for progams are motivated, but many are not. A 
major challenge is to enhance motivation when it is low in order to 
maximize readiness for change. Little systematic work has been done in 
this area. Education about the dangers of the addiction, support from 
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others, matching the patient with the right therapist, and feedback about 
physical status are among the possible methods for increasing motiva
tion, but even these factors have not been studied in detail. The field 
stands to profit from research directed toward this initial stage in the 
change process. 

One possible approach for enhancing motivation is to use contin
gency-management procedures. Monetary incentives have been studied 
most thoroughly; the deposit-refund system is most common. In this 
system, patients are required to deposit money, sometimes on a sliding 
scale, that is then returned for attendance at meetings or for a specified 
behavior change (Hagen, Foreyt, & Durham, 1976; Jeffery et al., 1983). 
This approach reduces attrition (Hagen et al., 1976; Wilson & Brownell, 
1980), but it is not clear whether it enhances motivation prior to treat
ment. The deposit-refund may simply deter people who are not moti
vated from entering treatment, which gives it possible utility as a 
screening device. 

It is surprising that so little has been done on methods for enhancing 
motivation. The work of Prochaska and his colleagues is a move in this 
direction (Prochaska, 1979; Prochaska & DiClemente, 1983, 1984). These 
studies have helped define stages of change. The knowledge from these 
and similar studies may suggest methods for enhancing motivation in 
the early stages. Such methods could have wide application in public 
health programs in which the goal is to encourage attempts to change. 

One important aspect of this early stage is preparing the individual 
for the possibility of lapse and even relapse (Lando, 1981). A fine line 
must be drawn between preparing a person for mistakes and giving 
"permission" for mistakes to occur by inferring that they are inevitable. 
Two analogies may be used in this context. One is that of a fire drill 
(Marlat & Gordon, 1985): a person must practice to escape a fire even 
though fires are rare. The second is that of a forest ranger whose dual 
tasks are to prevent and contain fires (Brownell, 1985). The best course is 
to prevent fires, but when they do occur, one must move swiftly before 
the fire consumes the entire forest. 

Screening to Determine Prognosis 

Screening prior to a program may have two potential benefits. First, 
screening may help match individuals to programs. Second, screening 
may focus professional efforts on those most likely to succeed. 

Many potential remedies are available for the addictions. They range 
from no-cost effors at self-change to expensive commercial and clinical 
programs. In between these extremes lie community programs, the me-
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dia, self-help books, self-help groups, advice from a health care provider, 
and many others. Each approach works for some people. Screening 
could be valuable if individuals could be matched to the approach with 
the greatest impact at lowest cost. Developing criteria for this matching is 
a major need for the field. 

The second use of screening is to make use of predictions of who will 
do well and who will not. The primary implication of the search for 
predictors is that persons who are likely to do poorly can be identified 
and can receive special treatment. This idea is appealing but is not yet 
practical. This approach assumes that there is something beyond stan
dard treatment. In clinical programs, standard treatment is certainly the 
most intensive and effective treatment known, so what else is to be done? 
In less intensive approaches, say self-help groups or community pro
grams, referral to a more intensive approach may be the answer. How
ever, there are several other tacit assumptions with this approach. One is 
that such people will succeed if only the right procedures are used. This 
assumes that the variance in outcome rests with the program rather than 
with the individual, which perpetuates the medial model of disease and 
cure. The other is that cost of such efforts is justified. 

Another perspective on screening would shift the focus from those 
at greatest risk for failure to those with greatest chance for success. 
Screening might be used to direct a program to those most likely to 
benefit and to prevent the negative consequences of failure for those at 
high risk, assuming that the consequences of relapse are more negative 
than positive. The rationale for this has been discussed previously in the 
weight loss area (Brownell, 1984b). One reason is that failure, or the more 
likely occurrence of initial success followed by relapse, may add to a 
legacy of inadequacy and demoralize the patient. Second, the initial suc
cess followed by relapse may have negative physiological consequences, 
particularly for dieters. Third, the failure may convince the person that 
the problem is intractable, which may decrease the chance that treatment 
will be pursued later when motivation is higher. Fourth, if treatment is 
delivered in groups, "negative contagion" can occur when patients who 
are not doing well discourage those who are. Fifth, the morale of profes
sionals suffers when a patient fails. Sixth, working with patients who are 
likely to fail leaves fewer resources for those who may succeed. 

The object would be to screen for individual, environmental, or 
physiological factors that cannot be remedied easily. One factor is mo
tivation. It is difficult to motivate a person who does not have a strong 
commitment to change. There are instances of programs with good suc
cess in motivating groups of people, say at a work site or in a community 
(Brownell, Cohen, Stunkard, Felix & Cooley, 1984; Pechacek, Mit-
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telmark, Jeffery, Loken, & Luepker, 1985), but reliable methods for mo
tivating individual shave not been developed. Another factor relates to a 
person's skills. Some skills deficits may be difficult to overcome. 

Physiological factors may be among the most important objects of 
screening. Our earlier discussion raised some of the possible variables to 
be measured, including physical dependency, metabolic factors, with
drawal, and genetic loading. It is clear, therefore, that screening will be a 
multifaceted activity requiring assessment of many variables and specific 
tailoring of screening protocols to various disorders. 

The concept of screening is easier to support in principle than to 
apply in practice. Its strength lies in the ability to separte false positives 
from false negatives. Using no screening increases false positives; that is, 
people who will eventually fail are permitted into a program. A screening 
procedure can produce false negatives (persons who would succeed are 
screened out unfairly). It is important to consider these along with the 
associated ethical issues (which will be discussed). 

Two Methods for Screening 

Little attention has been given to screening, so we can offer only 
preliminary ideas. One is a behavioral test of motivation, and the other is 
the use of predictor variables. The next few years will probably offer 
physiological variables for screening, but only the tentative suggestions 
made above are possible currently. 

There are several possibilities for behavioral tests of motivation. The 
deposit-refund system has been effective in reducing attrition in obesity 
progams (Hagen et aI., 1976; Wilson & Brownell, 1980) and has been used 
in smoking programs as well (Lichtenstein, 1982). This sytem is usually 
conceptualized as a means for sustaining motivation during a program, 
but it may also serve to screen out people with low levels of motivation 
before a program. Another behavioral test is to institute a screening 
phase prior to treatment. Patients must meet established criteria prior to 
entrance to the program. One of us (K.D.B.) uses this in a weight control 
progam by requiring patients to lose 1 pound per week for 2 weeks and to 
complete self-monitoring diaries. These criteria, combined with the de
posit-refund system, are not difficult to meet for most patients, but indi
viduals who are not motivated may not join a program in which such a 
commitment is necessary. These are just examples of behavioral tests for 
motivation. More research may identify better methods. 

The second (even less precise) method for screening is to use some 
combination of predictor variables to identify subjects at high risk for 
relapse. Marlatt et al. (1984) found that a motivational rating of desire to 
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quit distinguished individuals who could not stop smoking for even a 
day from those who could quit for longer periods. As our discussion 
above shows, identifying predictors of relapse is not sufficiently ad
vanced to warrant screening. With more research, however, this may be 
possible. 

This discussion pertains to clinical programs wherein treatment is 
intensive and costly. Large-scale programs, in work sites or commu
nities, for instance, may be inexpensive, so the aim shifts from having a 
strong impact on small groups to spreading lesser impact over large 
numbers (Brownell, 1986; Davis, Faust, & Ordentlich, 1984; Stunkard, 
1986). In this case, the cost of screening may not be warranted. 

The Ethics of Screening 

Screening used in this fashion raises complex ethical issues. The 
decision of who can enter a program would no longer be based on who 
registers first or who can pay the fee; instead there would be a conscious 
effort to deliver treatment to individuals with specific characteristics. 
This affords the opportunity for treatment to some and denies it to 
others. Although such an approach has not been studied, it is likely that 
certain subgroups of the population would fall disproportionately into 
the "nonmotivated" category. These subgroups might be characterized 
by sex, race, religion, or ethnic background, all groups that Western 
society protects against discrimination. 

Whether such screening can be justified ethically may depend on 
many factors. One is the ability to help those at high risk. In the absence 
of proven technology for this purpose, does screening become more 
important? Another issue is cost. Is the extra cost of aiding a high-risk 
person justifiable? Some extra cost may be justified, but how much? 
What allocation of these resources will have the greatest impact on soci
ety, or should society be the primary concern? A third factor will be the 
sensitivity and specificity of screening procedures. A screening that pro
duces few false negatives may be warranted if the social, psychological, 
and health costs of false positives are high, but how many false negatives 
can be tolerated? 

These questions are too complex to address in detail here. We do feel 
that screening and identification of those with high and low chances for 
success comprise an issue of major importance. Who receives a treatment 
is not currently determined by a systematic examination of the issues. It 
may happen in a systematic way, but for reasons that we do not under
stand and that may not be rational. Avoiding the questions only side
steps the ethical issues and does not make the process of delivering 
treatment more ethical. We hope more research will be done in this area. 
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Stage 2: Initial Behavior Change 

This stage of treatment is the intensive period that lies between 
screening and the maintenance phase. This period may be several weeks 
in smoking programs and 3 to 6 months in alcohol and obesity programs. 
This may not be the time for greatest risk of relapse, because patients are 
generally motivated and are gratified with their progress. However, 
high-risk situations do occur; therefore, this time is ideal for the acquisi
tion and practice of skills specific to relapse (Marlatt & Gordon, 1985). 
Some of these have been described in detail elsewhere (Marlatt & Gor
don, 1980, 1985); only the basic rationale for the use and timing of the 
procedures need be given here. 

The choice of specific treatment procedures is important, as is the 
timing of their application. The tendency is to squeeze all components 
into the initial treatment period and to use maintenance to review mate
rial presented earlier. This can burden the subject early in a program and 
may focus on skills when the skills are not required. Therefore, the right 
mixture of relapse prevention strategies in both initial treatment and 
maintenance may be one key to positive outcome. 

We suggest three areas to be covered in initial treatment: (a) deci
sion-making, (b) cognitive restructuring, and (c) coping skills. These are 
the procedures aimed specifically at the prevention of lapse and relapse 
and are to be done in addition to the techniques specific to the treatment 
of smoking, alcoholism, or obesity. They emerge from our conceptual 
approach described earlier and from existing information on predictors of 
relapse and the success of relapse prevention programs. A fourth area, 
cue elimination, has preliminary support in both theory and practice and 
may be perceived as more important as research progresses. 

The focus on these three areas does not imply that they form the sole 
source of treatment. We do feel that specific techniques aimed at relapse 
are desirable in all stages of the change process and that relapse preven
tion techniques may aid any treatment program. For example, treatment 
for a dieter might consist of a habit change program of behavior modifica
tion, a supplemented fast, or even surgery. An alcoholic may receive 
Antabuse, may attend Alcoholics Anonymous, or may receive a skills 
training program. In each case, specific approaches can be applied to the 
lapse and relapse processes and may improve the prognosis for long
term change. 

Additional areas will undoubtedly be added to these three as knowl
edge on relapse expands. We do not wish to imply that these are the only 
targets for relapse prevention or even that they will be consistently effec
tive. These are what the literature permits us to propose. Contingency 
management will probably be added to the list soon, as studies begin to 
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apply these techniques to relapse. Physiological factors may also emerge 
as important targets, but specific physiological interventions aimed at 
relapse are not evident from current knowledge. The number of studies 
on relapse is increasing rapidly. Our hope is that the new work will 
suggest refinement of the techniques we suggest and will identify new 
ones for emphasis. 

The first of the three areas involves decision-making skills. These 
prepare a person for analyzing the individual and environmental deter
minants of relapse. This analysis allows the person to decide which cop
ing skills should be summoned for dealing with a particular situation. 
Cognitive restructuring is also central to this approach, as it teaches 
individuals to interpret events, attitudes, and feelings in a rational way 
and to respond constructively to crises. Such a scheme for analyzing the 
lapse and relapse sequence and of specifying methods of decision mak
ing, coping, and cognitive restructuring is shown in Figure 2, which 
presents examples of how an individual would use the framework de
scribed here ot prepare for high-risk situations. 

High 
risk 

situation 

Figure 2. An example of decision making and coping skills applied to the lapse and relapse 
process. From Relapse prevention: Maintenance strategies in addictive behavior change (p. 54) by 
G. A. Marlatt and J. R. Gordon, 1985, New York: Guilford Press. Copyright1985 by Guilford 
Press. Reprinted by permission. 
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Cue extinction is receiving more attention as a possible means of 
preventing lapse and relapse. Based on the theoretical work of Siegel 
(19791) and others (Ludwig et al., 1974), there has been increasing em
phasis on extinguishing the associations between cues and cravings 
(Abrams & Wilson, 1986). There may be individual, environmental, or 
physiological associations with substance use, and their extinction may 
be particularly important early in the change process when withdrawal is 
an issue. This is an area of potential importance, and more research is 
needed to test the theory and develop clinical applications. 

Research is needed to refine the techniques within these categories and 
to determine whether these categories are most appropriate for emphasis 
during initial behavior change. Shiffman's (1984) study of relapse in 
smokers is helpful in this regard, as he discovered that a combination of 
cognitive and behavioral coping skills was associated with maintenance. 

Stage 3: Maintenance 

Most programs include some treatment during the maintenance 
phase, but this period has been virtually ignored as a point of interven
tion. With the exception of booster sessions, which are a reiteration of 
earlier material, few studies have used the maintenance phase as the time 
for targeting the lapse and relapse process. This is unfortunate, as clinical 
judgment would dictate emphasis in just this period. There are three 
areas of intervention that may be appropriate for the maintenance phase: 
(a) continued monitoring, (b) social support, and (c) general life-style 
change. Again, more areas may emerge as research continues, but these 
three are suggested by existing research. 

It is widely believed that long-term vigilance, through either some 
form of self-evaluation or contact with a professional, is important in the 
therapeutic process. It is our impression that individuals profit from 
monitoring that extends beyond initial treatment. Treatment studies sug
gest that maintenance improves as contacts with professionals increase 
during follow-up, both in smoking (Colletti & Sup nick, 1980) and obesity 
(Perri, McAdoo, et aI., 1984; Perri, Shapiro, et aI., 1984). This must be 
reconciled, however, with the general ineffectiveness of booster ses
sions. In addition, this raises the issue of when treatment ends and 
maintenance begins. Additional contacts may simply extend treatment 
and delay relapse rather than prevent it in any fundamental way. 
Whether these contacts actually influence relapse may depend on the 
nature of the contact and the type of material presented. 

Marlatt and Gordon (1985) proposed social support as a component 
of relapse prevention. Social support is a predictor of long-term success, 
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but attempts to intervene in a social environment have produced 
inconsistent results (Brownell, 1982; Brownell, Heckerman, Westlake, 
Hayes, & Monti 1978; Lichtenstein, 1982). We believe that social factors 
are crucial in the behavior change process (Cohen & Syme, 1985) but that 
variations in social relationships make it unlikely that any single ap
proach will work consistently. For instance, attempts to enlist the aid of a 
spouse may have positive effects in some marriages and negative effects 
in others. It is not surprising that parametric studies with groups show 
no effects for such programs. This is also an area in which developmental 
work is needed so that the potential of social support can be exploited. 

General life-style change may also be helpful (Marlatt & Gordon, 
1985). The theory is that a source of gratification can be substantiated for 
the absence of the addictive disorder. This notion is consistent with 
clinical experience, but little research has been done. Likely candidates 
are relaxation training, meditation, and exercise. Of these, exercise has 
several intriguing possibilities, which we will discuss. 

A controversial but thus far ineffective approach to maintenance is 
programmed lapse. This approach involves a planned lapse in a thera
peutic setting and might include an eating binge for a dieter, smoking for 
an ex-smoker, or drinking for a problem drinker. This would be done 
only after the person has received extensive instruction in the cognitive 
and behavioral coping skills mentioned above. The purpose is to have the 
inevitable lapse occur under supervision and to demonstrate that self
management skills can be used to prevent the lapse from becoming a 
relapse. It may also be a useful paradoxical technique; because the thera
pist controls the lapse, perceptions about lack of control may change. 

Coney and colleagues tested this approach with smokers (Cooney & 
Kopel, 1980; Cooney, Lopel, & McKeon, 1982). After 5 weeks of cessation, 
subjects smoked one cigarette in a controlled session. Most were sur
prised by how unpleasant the cigarette was and were confident they 
would not smoke later. These subjects had greater self-efficacy ratings 
than subjects receiving only the cessation program, but there were no 
differences in abstinence rates at a 6-month follow-up. In fact, there was a 
trend for programmed lapse subjects to relapse earlier. 

This approach must be tested further before clinical use. The poten
tial for harm is great, as the very cognitive patterns the procedure is 
designed to counter may promote uncontrolled relapse. Physiological 
factors may also create pressure to relapse. In addition, the studies with 
smokers by Cooney and colleagues did not produce favorable results. It 
might be a mistake, however, to dismiss the use of programmed lapse 
without more thorough evaluation. 
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A Special Role for Exercise? 

The wonders of exercise have been touted to the point of provoking a 
backlash, but there may be a special role for physical activity in the 
addictive disorders. Exercise has a natural role in the weight control field, 
but there is increasing evidence that its generalized effects may also 
benefit patients in the smoking and alcoholism areas. 

Exercise is emerging as one of the most important components of 
treatment in weight control (Brownell & Stunkard, 1980; Thompson, Jar
vie, Lahey, & Cureton, 1982). It is one of the few factors correlated with 
long-term success (Cohen, Gelfand, Dodd, Jensen, & Turner, 1980; 
Graham et al., 1983; Katahan, Pleas, Thackery, & Wallston, 1982; Miller & 
Sims, 1981; Stuart & Guire, 1978). Studies in which exercise is an indepen
dent variable show improved maintenance of weight loss (Dahlkoetter, 
Callahan, & Linton, 1979; Harris & Hallbauer, 1973; Stalonas, Johnson, & 
Christ, 1978). 

Three studies suggest the benefits of exercise for smokers. Koplan, 
Powell, Sikes, Shirley, and Campbell (1982) sent questionnaires to 2,500 
runners 1 year after they had completed the lO-kilometer Peachtree 
Road Race in Atlanta. Fully 81% of men and 75% of women who smoked 
cigarettes when they started running had stopped smoking after begin
ning. Having given up smoking was significantly more common among 
current runners than among those who had stopped running in the year 
following the race. In the Ontario Exercise-Heart Collaborative Study, 
733 men recovering from myocardial infarction were followed for 3 years 
of an exercise program (Oldridge et al., 1983). For the 46.5% of the men 
who dropped out, the two strongest predictors of dropout were smoking 
and blue-collar occupation. Shiffman (1984) found that exercise was used 
as a coping response in smokers who avoided relapse. 

The only study in the alcoholism area also produced encouraging 
findings. Murphy, Marlatt, and Pagano (in press) trained heavy drinkers 
in aerobic exercise (running) or meditation. The running condition was 
associated with the most significant reductions in drinking rates during 
both treatment and follow-up. 

If exercise can be used to prevent relapse, there are several possible 
mechanisms. It may be a general life-style activity that brings gratifica
tion, and possibly a positive addiction (Glasser, 1976), to the person who 
needs adaptive substitutes for the undesirable behavior (Marlatt & Gor
don, 1985). It may influence self-concept or self-efficacy, which may gen
eralize to the behavior change program. It may provide some stimulus 
control by removing the person to a safe setting or may provide a peer 
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group that supports healthy behavior. There may also be physiological 
effects that influence the appetitive processes directly or that may change 
psychological functioning. These possibilities deserve further explora
tion. 

Effects of Existing Programs 

The use of relapse prevention programs is in its infancy, but many of 
the existing studies show positive effects. In addition to the contingency 
management studies mentioned above, which showed positive long
term results, several studies have used variations of the model proposed 
by Marlatt and Gordon (1980). Chaney et al. (1978) first used some ele
ments of relapse prevention with alcoholics. They found no differences 
in absolute abstinence between the relapse prevention group and two 
control groups, but there were significant differences in favor of the 
relapse prevention group for duration and severity of drinking. 

Hall et al. (1984) used a skills training program for relapse prevention 
in smokers. Subjects receiving the training had greater abstinence rates 
than subjects who did not at 6 and 52 weeks from the beginning of the 
study. The program had its greatest effect on light smokers. Killen et al. 
(1984) also found positive effects for relapse prevention with smokers. 
Brown et al. (1984) used a cognitive relapse prevention program with 
smokers and found promising results in a pilot study but no effects in a 
controlled study. Supnick and Colletti (1984) tested the Marlatt and gor
don (1980) model with smokers and found that a problem-solving compo
nent was associated with lower relapse rates but that a relapse-coping 
component was not. 

Several studies have tested relapse prevention with dieters. Abrams 
and Follick (1983) found improved long-term results by adding a relapse 
prevention package to a behavioral program administered in a work 
setting. Sternberg (1985) found similar results, in a clinical setting, but 
using basically the same approach. Collins, Rothblum, and Wilson (1986) 
found no effect. Two studies found positive effects for a relapse preven
tion package. Perri, McAdoo, et al. (1984) found better long-term results 
for a multicomponent maintenance program than for a control approach 
using booster sessions. Perri, Shapiro, et al. (1984) then tested various 
approaches to maintenance and found that relapse prevention boosted 
long-term results but only when mail and telephone contacts were ad
ded. 

It is too early to draw specific conclusions about these studies. They 
vary widely in populations and in the procedures labeled "relapse pre
vention./I Most are modeled conceptually after Marlatt and Gordon's 
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(1980, 1985) principles, but the application in treatment is different from 
setting to setting. Some studies can be faulted for small sample sizes, 
short follow-up periods, modest treatment effects, and so forth, so it is 
not surprising to find mixed results. However, the studies with results in 
favor of relapse prevention outnumber those with negative results; there
fore, at the very least, more vigorous testing of the model is warranted. 

We hope researchers will continue to test a wide range of relapse 
prevention procedures rather than risk the problem seen in behavioral 
research for obesity, in which a "package" was developed and compared 
to other approaches. Its statistical superiority was more important than 
clinical realities, and the package became standard fare (Brownell, 1982; 
Foreyt, et al., 1982; Wilson, 1978). Instead of searching for better ap
proaches, investigators tested small refinements in the package. We 
should avoid early adoption of a relapse prevention package and avoid a 
narrow focus only on comparative studies to the exclusion of the less 
rewarding but more important developmental studies that will generate 
useful ideas for clinical testing. 

Recommendations for Research 

Interest in lapse and relapse is relatively recent, and needs for addi
tional research abound. The area is ripe for studies on issues ranging 
from the natural history of relapse to methods that patients might em
ploy in high-risk situations. 

Table 1 (p. 312) presents a list of research needs suggested from the 
various sections of this chapter. The topics include both theoretical and 
practical issues. We hope this will stimulate work in what is an important 
area of behavior change. 

Conclusions 

Relapse remains one of the most perplexing problems associated 
with the addictive disorders. Previous work has suggested that relapse 
rates and the shapes of relapse curves are similar across the addictions. 
This chapter attempts to move beyond this point by identifying common
alities in the process of relapse, and by pointing to the need for more 
information on the natural history, determinants, consequences, and 
prevention of lapse and relapse. We conceptualize behavior change as 
occurring in three stages (motivation and commitment, initial change, 
and maintenance of change) and propose specific methods for dealing 
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Table 1. Research Needs in the Areas of Lapse and Relapse 

Areas 

Natural History 

Effects of lapse and relapse 

Determinants and predictors 

Questions to be answered 

1. Is a relapse incrementalleaming or a failure 
experience? 

2. Does the chance of relapse increase or decrease 
with time? 

3. What are the stages of the lapse and relapse 
processes? 

4. Is there a "safe" point beyond which a person 
will not relapse? 

5. How frequent are lapses, and do they precede 
relapse? 

1. What are the effects on mood? 
2. Do lapse and relapse influence self-efficacy? 
3. Do others' reactions influence lapse and relapse? 
4. What are the physiological effects of lapse and 

relapse? 
5. How do professionals deal with relapse in their 

patients? 

1. Do various treatments influence probability of 
relapse? 

2. Does early response to treatment predict relapse? 
3. Is past history of success and relapse predictive? 
4. What are the roles of withdrawal symptoms, 

cravings, and urges? 
5. What are the roles of conditioning and 

compensatory responses? 
6. What are the mechanisms of social support? 
7. Do physiological factors influence risk? 
8. Can relapse be predicted after treatment but 

before maintenance? 

Prevention of lapse and relapse 1. What criteria can be used to screen patients? 
2. Does screening influence false positive and false 

negative rates? 
3. What is the role of exercise? 
4. Are cue extinction procedures helpful? 
5. Is there any role for programmed relapse? 
6. What are the relevant coping strategies? 
7. Can motivation be enhanced at various points in 

treatment? 
8. Is lifelong treatment necessary? 
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with relapse at each stage. This study has strengthened our view that 
each area of the addictions has much to offer the others; therefore, we 
support more interaction among researchers and clinicians across this 
troublesome front. 
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of the colon, 201 
spike activity, 204 
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Nausea, 17, 18 
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Neuroticism, 79 
Neurotransmitter, 41, 70, 275 
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and management, 211 
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Pickwickian Syndrome, 123, 124 
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Tranquilizer, 74, 106, 115 
Treatment rationale, 11 
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