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Preface

This volume grew out of the opinion, arrived at independently by the editors,
that the social psychology of health and illness has grown from infancy to
active maturity. Scores of social psychologists working at the interface of
social and health psychology have provided strong theoretical and methodo-
logical orientations generating evidence relevant to the etiology, prevention,
treatment and adaptation to physical illness. Furthermore, we have also seen
that phenomena from the physical health arena offer challenges and inspira-
tion to basic theories of social psychology. Of course, no claim can be made
that we now have all the answers. Rather, to paraphrase some scholar, we might
still be confused, but we are confused on a much higher plane and about more
important questions concerning the role of the “social” in physical illness and
well-being.

This volume cannot purport to be comprehensive because space limitations
did not permit us to invite, and circumstances did not allow, some researchers
to contribute. Nonetheless, a broad spectrum of research is presented by the
series of leading scholars who contributed chapters to this volume. The pieces
were written to be accessible to advanced undergraduates and graduate stu-
dents but also to offer new information to new doctorates, established health
psychologists, and members of the allied health professions and other social
sciences. Although there is an emphasis on recent advances, we have tried to
make sure that the “the classic” theories and phenomena are represented
here.

We are hugely indebted to Howard Tennen and Glenn Affleck, editors of
the Behavioral Medicine series, who gave us encouragement and helpful
feedback. At Blackwell Publishing, Otis Dean, Steve Smith and Sarah Coleman
gave us all of the support book editors should expect and more. Thanks, too,
to Phyllis Wentworth for her role in the book’s production.

Work on this project was aided by a grant from the National Science Foun-
dation to J. S. But above all, the editors are grateful for the love, support
and patience of their families throughout the planning and implementation
of this project.
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Introduction

Jerry Suls and Kenneth A. Wallston

The idea that social factors play a role in physical health and well-being is
not a new one. The basis of this idea has been around for hundreds of years.
Hippocrates, the father of medicine, observed that the social relationship
between patient and physician was important for recovery. The ancient
Greeks also believed that the balance between the four humors (i.e., air,
water, fire, and phlegm) was linked to the development of particular diseases.
This balance could be disturbed by many factors, including the social environ-
ment. However, an empirically based approach that focused on the role of
social psychological processes for etiology, prevention, treatment and adapta-
tion to physical illness was only pioneered in the 1950s and did not gather
full-steam until the 1970s. Why did it take so long for a social psychology of
health and illness to develop? At least two things needed to be in place:
a conceptual framework within medicine that acknowledged the role of
psychosocial influences, and a social approach within scientific psychology
consisting of persuasive theories, strong methodologies and a body of empir-
ical evidence. Both conditions did not begin to emerge until the middle of
the twentieth century.

An early conceptualization that offered a role for psychosocial factors was
found among the ancient Greek holistic philosophers who taught that people
get sick because a combination of factors has gone askew. Physical illness
was thought to be the result of interactions among the mind, physiology, and
the physical and social environment. Medical treatment (rarely successful
for the ancients) somehow was assumed to restore the balance of factors
implying the recognition that an entire individual gets sick, not just a part of
him and not just an organ (Nuland, 1988: 306, italics added).

Another school of thought among the ancient Greeks, however, proved to
be more influential. The philosophy of dualism considered the body as part of
the material world and therefore subject only to physical laws. In contrast,
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mind was non-material, much like the soul and not subject to physical laws.
Consequently, for the dualists, the body is like a machine and physical illness
or health is a function of physical causes. Interpersonal relationships, social
context, and socialization were seen as distal, minor players in the competi-
tion between physical health and illness.

Dualistic philosophy dominated Western thought for centuries. When, in the
1600s, Descartes recognized that there had to be some interaction between
the material body and the non-material mind, his solution was to maintain that
the mind and body were separate but were connected and could commun-
icate. (Lacking sound knowledge Descartes thought the pineal gland was
a good candidate for this connection because it was located in the center of
the brain.) However, the emphasis on the body as machine persisted and
dominated medicine and philosophy (the precursor of psychology) until the
late nineteenth century. Physicians of that era considered physical health as
quite distinct from psychological health and not affected by psychological
factors.

The advent of germ theory at the end of the nineteenth century reinforced
this dualistic way of thinking. Germ theory, originally proposed by Galen,
argued that bacteria, viruses, and other pathogens were seen as the major
causes of specific diseases. Evidence for germ theory awaited the development
of appropriate technologies, such as the microscope and the experimental
method. Rudolf Virchow generally is credited with the first definitive evid-
ence validating a germ theory that emphasized organs and, more specific-
ally, processes at the cellular level. The success of germ theory reinforced the
dualism where physical and psychosocial processes were seen as separate
mechanisms. Medical scientists also tended to be reductionistic, ignoring the
complexity of factors that influence health status, and disease-focused.
In medicine at the turn of the century, health was defined as the absence of
disease, and wellness received little attention. Dualistic thinking, physical
mechanisms, reductionism, and disease-focus characterized the biomedical model
of illness that became dominant through the first two-thirds of the twentieth
century.

Medical scientists working from the biomedical model influenced by germ
theory successfully identified pathogens for malaria, pneumonia, rabies, and
tuberculosis and facilitated the development of vaccines that significantly
improved the health of the human population. Other medical treatments
following the biomedical perspective, such as new medications and surgical
procedures, also contributed to and continue to contribute to advances in
eradicating disease and prolonging life. The popularity of the biomedical ap-
proach to medicine makes sense in light of these discoveries and benefits.

Whether the biomedical approach deserves all of the credit, however, is
debatable. The threat of infectious diseases began to significantly decrease
several decades before the advent of effective vaccines (Grob, 1983). Declines
in prevalence and mortality from infectious diseases such as tuberculosis and
diphtheria appear to have occurred as a result of preventive measures such as
improved personal hygiene, greater resistance to disease (owing to better
nutrition) and public health measures such as sewage treatment (Runyon
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et al., 1982). Many of these changes were not prompted by medical science or
the biomedical model but represented the results of socio-cultural changes.
Nonetheless, optimism about the potential for “magic bullet” cures inspired by
the biomedical model made its success more salient than more distal contribu-
tions of the physical or social environment.

Limitations of the biomedical model, however, have become apparent in
part because patterns of illness changed during the twentieth century. Conta-
gious diseases were the leading causes of death in 1900, but, by mid-century
and continuing to the present, non-contagious diseases such as heart disease
and cancer are the leading killers. Success of the biomedical approach and
improvements in public health have played a role in this shift. People live
longer which makes them more susceptible to chronic illnesses. However,
the major causes of death currently involve behavior or lifestyle patterns
involving health-compromising behaviors, such as smoking, overconsuming
calories and alcohol, and not exercising. Once the role of behavior in health
was better appreciated the biomedical model seemed incomplete. A new
perspective, the biopsychosocial model (Engel, 1977), was advanced which
admitted psychological and social factors as equal partners with biological
factors (cf. Schwartz, 1982).

The biopsychosocial model represents a return to the “holism” that the
Greeks, such as Hippocrates, advocated, but its contemporary form employs
modern scientific methods. Interestingly, Rudolf Virchow, the scientist mainly
responsible for the early validation of germ theory was also a holistic thinker.
While tracing the role of disease to the cell, he also was a leading exponent of
the thesis that man is the product of his life situation. Virchow argued as
vociferously for attention to environmental influences, such as occupation
and social class, as to the microbes he viewed through his microscope.

We should acknowledge that the social psychological foundations of health
and illness that are described in this volume probably look very different from
the social factors that Virchow thought were important. For him, social condi-
tions pertained mainly to social class and occupation. The scientific field of
social psychology, which focused on the implied, actual, or anticipated impact
of people on the beliefs and behavior of others, did not emerge until some
decades after Virchow’s death.

Contemporary social psychologists are concerned with basic interpersonal
processes such as affiliation, interpersonal attraction and attachment, com-
parison processes, conformity, persuasion, group decision making, and collect-
ive action. Further, social psychologists attempt to identify fundamental and
general processes that apply across cultures and different eras. As such, “the
social psychologist typically seeks a level of generalization that falls between
broad cultural abstractions and accounts of individual learning experiences”
(Jones, 1998: 8). When social psychologists turned their attention to the
physical health arena, they became concerned about how basic interpersonal
principles and processes influence health. Further, the areas of inquiry and
application extended from the etiology of disease – Virchow’s focus – to social
influences on prevention, treatment of acute conditions, management of
chronic illness, and delivery of medical services (Taylor, 1978).
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The application of social psychology could not occur until the discipline had
assembled a set of theories and experimental methodologies for the study of
basic interpersonal processes. Most of the foundations of experimental social
psychology emerged in the 1940s and 1950s with the efforts of Kurt Lewin,
Leon Festinger, Carl Hovland, Solomon Asch and Muzifer Sherif. The begin-
nings of a social psychology of physical health and illness appeared in the
1950s with Irving Janis’s (1958) study of patients awaiting surgery, Howard
Leventhal’s work on fear and health communications (e.g., Leventhal et al.,
1965), and the development of the Health Belief Model (Rosenstock, 1966).
Shortly afterward, Stanley Schachter (1971; 1980) and his students (e.g.,
Rodin, 1978) explored implications of his earlier analysis of the determinants
of emotion for obesity, smoking, and other health-relevant states.

Meanwhile, David Glass and Jerome Singer (1972) were examining the
role of noise and controllability in understanding effects of urban stress. The
utility of the control conception to broader questions in physical health soon
became apparent. Glass (1977) adapted research from learned helplessness to
elucidate the nature of the Type A coronary-prone personality. These pioneers
trained a cadre of researchers who combined their theoretical acumen and
experimental skills to examine questions about disease etiology, prevention,
treatment, and management. The application of classic theories and concepts
from attitude change, person perception, social comparison, emotion, and
social learning theory produced a series of new insights that brought more
recruits to this new field of study.

We also should acknowledge the parallel developments in the psycho-
logy of personality (Allport, 1937; Murray, 1938). This tradition posits the
existence of stable internal structures and processes in the person that explain
molar behavior. Whereas social psychologists emphasize the importance
of situational factors for behavior, personalogists focus on dispositional
causes. Although there is a tension between these perspectives, they also
have some natural intellectual affinity with the understanding that human
action represents the result of dispositions playing out in the actor’s social
environment. In any case, many important “individuals defy an easy classi-
fication as being either a social or a personality psychologist and have the-
orized about one in such a way as to incorporate the other” (Jones, 1998:
6). Such persons as Adorno, Allport, Murphy and Rotter come to mind. In
any case, the fuzzy boundaries between social psychology and personality
psychology provided fertile ground for the study of the effects of personality
on health.

Several other social sciences, of course, were concerned with physical health
earlier than psychology. Medical anthropologists examined how illness is
thought of differently and treated differently across cultures. Medical socio-
logy emphasized the effects of the larger social structure and the structure
of medical delivery systems. Psychiatry, early on, focused on personality- or
disposition-based causes of illness. Although these fields overlap somewhat
with our discipline, social psychology is unique in its examination of how
basic psychological principles and processes influence the individual and
the group. Furthermore, social psychology can be the vehicle by which an
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integration of cultural, structural, and personality factors can be achieved
through its focus on the individual operating in a group and within a wider
cultural context (Taylor, 1978).

As mentioned above, social psychologists began turning their attention to
health-related matters in the middle of the twentieth century, but this activity
received a real boost with the founding of the field of health psychology
in the 1970s (see Wallston, 1993; 1997, for the history of the development
of this new field). Although social psychologists make up a small minority
(perhaps ∼10 percent) of the membership of the Division (38) of Health
Psychology of the American Psychological Association, individuals trained
as social psychologists have played a disproportionate leadership role in this
emerging discipline. For instance, seven of the first 20 Presidents of Division
38 were trained as social psychologists, as were three of the first five editors of
the journal, Health Psychology. Thus, the field of health psychology today owes
a great deal to social psychology which, in turn, has been enriched by a focus
on physical health-related phenomena.

The Present Volume

The present volume attempts to represent the advances of the field after more
than 30 years of intense activity by social/health psychologists. As such, this
book represents a continuation of earlier efforts by several authors and editors.
Shelley Taylor (1978) edited and contributed an influential mini-series of
articles for the Personality and Social Psychology Bulletin that argued persuas-
ively for the developing role of psychology in medicine. Summarizing and
integrating knowledge to that point, M. Robin DiMatteo and Howard Friedman
published an entire text book, entitled Social Psychology and Medicine in 1982.
Andrew Baum, Jerome Singer and collaborators began an important edited
series on health and psychology (e.g., Baum et al., 1984) that presented
several notable essays reporting the developments in social aspects of health.
Glenn Sanders and Jerry Suls published a collection of essays, Social Psychology
of Health and Illness (1982) by established researchers and some of the then
“young turks” of this evolving field of study. Since then, several more texts
and edited volumes have appeared.

Our purpose here is to present classic and contemporary developments in
the social psychology of health and illness. This includes research on symp-
tom perception, social support, social influence, coping, individual differences,
gender, stress reactivity, health behaviors, risk perception, and attitude and
behavior change. The editors conceive of this volume as a compendium of the
leading research in social-health psychology. To accomplish this aim, the editors
have contacted several distinguished leaders in the field to provide state-
of-the-art summaries of their research programs. The topics include virtually
all of the major issues considered in the contemporary field of social-health
psychology. Each chapter provides a brief survey of classic developments in
each area of study followed by extended discussion of the authors’ research
programs.
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Rather than impose a rigid format, the editors have allowed authors con-
siderable flexibility in presentational style. Some contributors have chosen to
present the material in the form of personal narratives. Other chapters, when
the subject matter was more diverse, followed a more conventional format
with more extensive reviews. Still other authors focus on a single program of
research or theory. Throughout, the authors integrate past findings and offer
speculations for future developments.

The editors cannot claim that the volume is comprehensive. Because of the
limits of space, for example, we were unable, with one exception, to represent
the many substantial efforts of European social psychologists and other col-
leagues around the world. Some specialized topics also do not receive atten-
tion because of the limits of space. However, we submit that social, health,
social-health psychologists, physicians, nurses, allied health researchers and
practitioners and laypeople can gather a broad and deep understanding of
how far the social psychology of health and illness has come in a few decades
by reading this volume.

Organization of the Present Volume

The chapters in this volume are organized in the four areas that we think
have produced some of the most important insights and evidence for the role
of psychosocial factors in physical health domain. Part I is devoted to “Models
of Health/Risk Behavior and Behavior Change.” The seven chapters present
material on risk perception and worry, how cognitive factors influence re-
sponses to health messages, a specialized theory of adolescent health behavior
and two general models of health behavior promotion.

Part II is devoted to “Social/Cognitive Processes in Health” and consists of
five chapters. The material considers how people interpret and act on sym-
ptoms, how affiliation, disclosure and communication influence reactions to
stress, the role of psychological factors on restoration of health, and how
interpersonal comparisons influence physical well-being from disease etiology
to adaptation to chronic illness.

The three chapters in Part III focus on “Personality and Health.” These
chapters focus on different approaches to the role of dispositions and well-
being. Some perspectives are trait-based while others are rooted in general
models of action and behavior such as control/systems theory and inter-
personal theory.

The final part, “Adaptation to Stress and Chronic Illness” consists of four
chapters. One covers restorative processes and their relationship to stress
reduction. The other contributions focus on coping and social support. The
need to examine the dynamics of interpersonal relationships is emphasized in
this part. There also is attention paid to domain-specific measures of coping
and to in situ methods to assess the coping process as it unfolds.

Although we think that our classification scheme for the chapters has
heuristic value, there are many themes that extend across parts, for example
between the “Social/Cognitive Processes” and the “Adaptation to Stress and
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Chronic Illness” or “Personality and Illness” parts. Some chapters could just as
well fit in other parts. In fact, we hope that readers will discern common
threads that we overlooked and thereby inspire more research and study.
Below we give a brief overview of each of the chapters organized by sections
of the book.

Part I: Models of Health/Risk Behavior and Behavior Change

The seven chapters in this section fall into two subcategories, the first of
which has to do with basic processes underlying health and risk behavior.
Health promotion efforts are too often built around a pathology model, derived
from traditional conceptions of “treating” disease. These approaches often
ignore the social context of people’s lives, and the psychosocial influences
that push and pull them in healthy or unhealthy directions across time. In his
chapter, Howard Friedman describes data from the Terman Life Cycle Study
demonstrating that psychosocial and behavioral factors look different in their
relation to health when they are considered across the context of the life-span
than they do when considered at one point in time. Friedman contends that
rather than taking a piecemeal approach and educating people about endless
lists of things not to do, it may prove more efficient and effective to launch
people onto healthy life paths. Attempts to confirm the most basic idea of
prevention, that people take precautions to protect themselves from harm,
have produced a morass of contradictory findings and a plethora of inappro-
priate research designs.

Neil Weinstein’s chapter describes a careful, 20-year program of research
examining the interplay between risk perceptions and behavior and the
fascinating inconsistencies between what people believe about their risk and
what that risk really is. Messages designed to promote healthy behaviors can
be framed in different ways. Peter Salovey and Duane Wegener’s chapter
describes research comparing the effectiveness of messages emphasizing the
benefits of adopting health behaviors (such as mammography, HIV testing,
using sunblock, etc.) versus those emphasizing the risks of not adopting these
behaviors. Borrowing from the social psychological literature on persuasion
and attitude change, the authors then describe some of the mechanisms that
might account for these framing differences.

The next chapters in Part I present four models of health behavior or
health behavior change. The Information–Motivation–Behavioral Skills Model
is presented in the chapter by Bill Fisher, Jeff Fisher, and Jennifer Harman as
a general social psychological conceptualization for understanding and pro-
moting health-related behavior across diverse domains of such behavior. Their
chapter reviews the origins of the IMB model, the constructs and relation-
ships it proposes, and the procedures it employs for translating this approach
into conceptually based, empirically targeted, and rigorously evaluated health
promotion interventions. Empirical support for the general utility of the IMB
model across health behavior domains is reviewed and the chapter concludes
with examples of the IMB approach to understanding and promoting diverse
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health behaviors. The next chapter, by Frederick Gibbons, Meg Gerrard, and
David Lane, presents an outline of their prototype/willingness model of adoles-
cent health behavior. Their model describes social and cognitive factors that
influence adolescents’ decisions to engage or not engage in risky behaviors,
such as substance use, unprotected sex, and sun exposure. Findings from
laboratory and field studies are described and implications for prevention and
intervention programs are discussed.

In the following chapter, Kevin McCaul and Amy Boedicker Mullens sug-
gest that most theoretical models used to explain self-protective health
behaviors overemphasize cognitive variables (e.g., beliefs) at the expense of
affective variables (e.g., worry). They make the point concretely by showing
that worry is an important predictor of screening for cancer. The culminating
chapter in this section, by Britta Renner and Ralf Schwarzer, describes some
psychosocial factors that influence health behavior change. The role of risk
perceptions, outcome expectancies, perceived self-efficacy and behavioral
intentions is explored in conjunction with a stage model that lends a special
focus on post-intentional processes. Research examples from the domain of
preventive nutrition are used to illustrate such a health behavior change
process.

Part II: Social/Cognitive Processes in Health

The opening chapter in this section, by René Martin, Nan Rothrock, Howard
Leventhal and Elaine Leventhal, reviews how common sense models of
illness influence symptom perception and people’s decisions about illness self-
management and treatment seeking. The authors explore how characteristics
of the social environment shape symptom interpretation. Most interesting,
they describe how stereotypes about gender and heart disease vulnerability
encourage symptom misattribution and treatment delay for female heart attack
sufferers. Next, Jerry Suls’ chapter reviews health-related research emanating
from Festinger’s theory of social comparison of opinions and abilities and
Schachter’s extensions to affiliation and emotion. The chapter reviews evidence
showing how comparisons are involved in a broad range of illness-related
phenomena. Interpersonal comparison can make people ill, affect prevention
efforts, and facilitate coping with acute and chronic health threats.

The following chapter by Bob DeVellis, Megan Lewis, and Katherine Regan
Sterba examines specific theories related to dyadic processes and mood man-
agement that are well established in social psychology but have been largely
overlooked by health researchers. The authors summarize how interpersonal
and emotional factors have been viewed historically, give overviews of
selected theoretical approaches, and provide examples of how these theories
can be applied in the context of health research. Ever since the mid-1980s,
James Pennebaker and other researchers have been investigating the mental
and physical health benefits of writing or talking about upsetting emotional
experiences. In his chapter for this volume, Pennebaker explores the social,
linguistic, physiological, and personality correlates of writing about traumatic
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or emotional experiences as opposed to writing about non-emotional control
topics. Finally, the chapter by Shelley Taylor, Laura Klein, Tara Gruenewald,
Regan Gurung, and Sara Fernandes-Taylor addresses social support and the
fact that people often cope with stress by turning to others for advice and
comfort. The authors review evidence of potential biological underpinnings,
suggesting that oxytocin, endogenous opioid peptides, and other hormones
may promote these social responses to stress, especially in women.

Part III: Personality and Health

Although many of the chapters in this volume are concerned with indi-
vidual difference factors, three in particular deal explicitly with what might
be termed personality traits. Personality traits (e.g., anger and hostility) and
features of the social environment (i.e., isolation versus support) confer risk
of coronary heart disease, presumably through mechanisms involving height-
ened cardiovascular reactivity to interpersonal stressors. The chapter by Tim
Smith, Linda Gallo, and John Ruiz illustrates the conceptual and methodo-
logical value of the interpersonal tradition in social and personality psych-
ology for refining what is known about the social psychophysiology of
cardiovascular risk. Next, Vicki Helgeson’s chapter examines the implications
of two gender-related traits, unmitigated agency (focus on self to the exclu-
sion of others) and unmitigated communion (focus on others to the exclusion
of self), for psychological and physical well-being. Evidence on the relation-
ship of these traits to health is presented along with an examination of
behavioral and interpersonal mechanisms that explain these relationships.
Finally, the chapter by Michael Scheier and Charles Carver presents basic
elements of current models of behavioral self-regulation. A central point
is that coping, at its core, reflects self-regulatory processes during times of
stress. Empirical findings are reviewed that link dispositional optimism, a
personality-like trait, to physical and psychological well-being, and show how
those linkages seem to be mediated by variations in the coping tactics that
people use to respond to threat (both illness-related and non-illness-related
in nature).

Part IV: Adaptation to Stress and Chronic Illness

The first chapter in this section is by Ashley Smith and Andy Baum. Smith
and Baum discuss the importance of engaging in restorative activities as a
means of reducing stress and promoting physical and emotional functioning.
Restorative activities appear to be effective ways of reducing stress and pro-
moting improved mental and physical health. Their chapter reviews research
on sleep, exercise, relaxation, vacation, social interaction, and spending time
in natural environments that support restoration, and discusses potential psy-
chological mechanisms that may be involved in the relationship between
restoration and health. Emotional response and social processes, particularly
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those related to interpersonal relationships, offer explanations for the re-
storative effects of many of these activities. Next, Craig Smith, Ken Wallston,
and Kathy Dwyer examine the advantages and disadvantages of using coping
checklists in the study of adaptation to chronic illnesses. A number of theoret-
ical and methodological issues related to this use are considered, and several
research recommendations are made. The potential value of using increas-
ingly sophisticated statistical techniques to analyze checklist data, and of using
checklists in concert with alternative methodologies (e.g., qualitative analysis,
experimental interventions), are illustrated with examples drawn from the
authors’ work on coping and adjustment to rheumatoid arthritis.

The next chapter in this section is by Howard Tennen and Glenn Affleck,
the series editors for this volume, along with Stephen Armeli. Their chapter
describes a daily process approach to studying health-related phenomena.
They review studies of daily stress and risk for cardiovascular disease, the
dynamics of coping, adjustment to chronic pain, and substance use. The con-
tribution by Tennen, Affleck, and Armeli highlights the ability of daily pro-
cess designs to address clinically relevant questions, and evaluates a variety of
methods and statistical approaches unique to daily process studies.

As many chronic stressors and life strains involve the whole family – if
not the neighborhood, community and school – it is often advantageous to
extend the study of stress, coping, and adaptation beyond the individual level
of analysis. Tracey Revenson’s chapter presents a framework for studying
dyadic coping processes among married couples coping with chronic illness.
Two themes central to understanding marital coping processes are woven
throughout the chapter. First, how do contexts – specifically, the interpersonal,
medical, and temporal contexts – affect couples’ patterns of coping with chronic
illness? Second, how does gender fit into the equation? Is the experience of
living with a chronically ill spouse the same for men and women?

Conclusion

In 1982, Sanders and Suls’ aim was to convince the reader “that a social
psychological orientation is a useful conceptual tool for the analysis of health
and illness” (p. ix). The present editors no longer think readers will need to be
persuaded. The authors of the chapters in this volume document the many
important contributions to the understanding of the causes, adaptation, pre-
vention, and treatment of physical illness made by social psychologists. It is
our hope that this volume will spur even more work in the field of social/
health psychology.
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Healthy Life-style Across the
Life-span: The Heck with
the Surgeon General!

Howard S. Friedman

University of California, Riverside

Introduction

Health times are changing. Eggs are again a healthy food. Avoiding cholesterol-
laden eggs won’t solve elevated-cholesterol problems for most people. Salt
intake, however, can lead to high blood pressure, and thereby perhaps threaten
cardiovascular health. Except, maybe eggs are not so healthy, possibly be-
cause of their high levels of saturated fat. And the threat from salt intake
seems only true for certain people who are sodium sensitive. Butter is full of
saturated fat, so you should switch to margarine. Wait. Margarine, containing
hydrogenated oils, is loaded with trans fatty acids, which makes it a poor
alternative to butter. Try the new and expensive kind of cholesterol-lowering
margarine.

Where does all of this conflicting health advice come from? Some of this
changing advice results from new scientific discoveries. New studies con-
stantly address a piece of the puzzle of the development of chronic illness.
Since cardiovascular disease is by far the greatest killer in the Western world,
it and its risk factors (serum cholesterol, blood pressure, diet, stress) receive
lots of research attention, usually fragmentary. Another part of this contradict-
ory advice results from clinicians and reporters who overstate their findings.
Individual studies are rarely multi-faceted, long-term, and definitive. So as
each finding emerges, it receives more attention than justified; then later,
another, different piece of the picture is revealed.

But part of the confusion results from scientists who misunderstand their
findings. It is this scientific mis-step that is the subject of this chapter.

In 1989 I wrote a book entitled The Self-Healing Personality. I wrote:

“Since eggs are high in cholesterol, some scientists have urged people to make
drastic changes in their diets – avoid all eggs. However, cholesterol does not go
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directly from our stomachs into our blood. The human body processes the cho-
lesterol in food and makes its own cholesterol. The level of cholesterol in our
blood is affected by hereditary factors, by the amount of fat (especially saturated
fat) in the diet, by exercise, and by stress. It is also affected by other, as yet
unknown, factors. Avoiding eggs will by itself have little or no effect on blood
cholesterol in most people.

Many products on the supermarket shelves are now advertised with the
ridiculous slogan, ‘No cholesterol!’ Believe it or not, I recently purchased a bunch
of bananas that had a ‘No cholesterol’ sticker attached to them. This labelling
indicates a grave public misconception of the best ways to promote health.

For a whole host of reasons, it is healthy to eat lots of fruit and vegetables.
Bananas do fall into this category, but no scientist really knows all the exact
details of why fruits and vegetables are good to eat. Certainly a lot more than
cholesterol content is involved . . .

How many people are now feeling guilty when they eat a steak? The guilt is
likely a greater problem than the steak. It is true that there is substantial evid-
ence that high animal fat intake is unhealthy. At a restaurant near my home,
I observed a fat man devour a huge fatty chunk of prime rib. He concluded the
meal with a large piece of chocolate cake a la mode. If he does this often (as he
evidently did), his arteries may pay the consequences. But people who occasion-
ally enjoy eating a trimmed piece of broiled steak as part of a varied diet are
giving themselves an excellent source of protein and minerals” (Friedman, 1991/
2000: 130).

Now, more than a decade later, both the popular and scientific literatures are
filled with articles questioning the “ban” on eggs and steak. They claim there
is “new research” (e.g., “Eat your heart out: Forget what you know about
eggs, margarine and salt”, Time magazine, 1999). So how could I presciently
write those words so long ago? All I had to do was read the scientific literature
and think about its full context. There was never any convincing study even
remotely indicating that eliminating high-cholesterol eggs from breakfast would
improve the health of the population. Similarly, eating an occasional steak
(full of essential proteins and minerals) was never shown to be worse for
one’s arteries than many other common foods, including drinking milk. But
scientists misunderstood their own findings.

As we shall see, our health promotion efforts and our public health systems
are too often built around a pathology model, derived from traditional con-
ceptions of “treating” disease. These approaches often ignore the social context
of people’s lives, and the psychosocial influences that push and pull them in
healthy or unhealthy directions across time. In the scientific arena, this orien-
tation often means that each result from a particular scientific study is seen
as an important and direct causal step on the road to disease. Anything that
seems to be associated with an increase in a risk factor is a threat! Thus
we encounter a litany of health advice – do’s and don’t’s sometimes relevant
to the proximal causes of ill health but ignorant of the long-term causal
patterns.

Furthermore, such advice appears in isolation, disease by disease. All to-
gether, in the popular arena, this faddish approach produces people who have
had it up to their noses with conflicting medical advice. They have had their
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fill of half-baked baloney casseroles. So they junk all the advice and return to
eating junk food. They say, “The heck with the Surgeon General!”

The truth be told, this exclamatory subtitle is not original. Rather, it was
stolen from a huge billboard on the highway between San Diego and Riverside.
The huge letters proclaim, “The heck with the Surgeon General.” This is
followed by the phrase “Inhale a big juicy star.” It is an advertisement for Carl’s
Junior star hamburgers. Forget about warnings, and inhale loads of fatty
hamburgers! Millions do. The burgers are accompanied by fries and shakes.

Backlash

A study in the Journal of the American Dietetic Association documented this
backlash against promulgated nutritional advice (Patterson et al., 2001). This
research used a random digit telephone survey of residents of Washington
state, weighted to be representative of the population. More than two-thirds
of the respondents asserted that the government should not tell people what
to eat, and many complained about low-fat diets. More importantly, people
evidencing high “nutrition backlash” ate more fat and fewer servings of fruits
and vegetables.

The causal direction of these associations with nutrition backlash is not
established. Patterson et al. (2001) concluded that it is likely that people who
are annoyed with constant government and media harping on low-fat diets
are more likely to disregard the advice altogether, and eat a fat-laden and
low-fruit diet. The government advice backfires. This is also the prediction of
psychological reactance models, which forecast that threats to one’s personal
freedom produce negative reactions that increase one’s resistance to persuasion.
This reactance against health advice may be especially true among people
concerned with control issues (Rhodewalt and Davison, 1983). It is also the
case that people may generally see themselves as less susceptible to such
influence when the persuading entity is an irrelevant “outgroup” such as the
government (Terry et al., 1999).

On the other hand, social psychological theory and research on cognitive
consistency predicts that people who know they are eating high-fat, low-fruit
diets will be more likely to evidence this “nutrition backlash” when asked
about their diet. That is, if one is eating French fries, pork chops, and ice cream
on a regular basis, then one is unlikely to assert that the government is doing
a fine job in warning people about the health risks of such diets. Such thoughts
and behaviors would be inconsistent, dissonant, and unperceptive. In this
case, it is not annoyed people who ignore health advice, but rather misbehav-
ing people who become annoyed with the advice (Abelson et al., 1968).

It is likely, however, that both sorts of causal directions account for the
association between poor dietary habits and dissatisfaction with government
preaching and scientific reversals. Some people will not attend to health mess-
ages, will not believe them if they hear them, and will not change their beha-
viors even if they hear and believe the message. Various cognitive, emotional,
and informational processes are at work. On the other hand, other people will
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form unhealthy habits and behave in unhealthy ways for a variety of inter-
personal and situational reasons, and they then will form negative attitudes
about health promotion as a function of these behaviors (Rodin et al., 1990).

The Skinny on Fat

Human beings have evolved to enjoy eating fat. In fact, people cannot live
without fat in their diets. There are many different types of fats. There are fats
from dairy products and fats from meats, there are artificial fats from food
processors, and there are fats from produce ranging from soy and nuts to
olives and avocados.

There are fat people who do not eat much fat, and there are skinny people
who eat a lot of fat. Many people gain weight as they age, but many do not.
Although it is known that some people who eat a lot of saturated fat will raise
their cholesterol levels, a subsequent long-term causal link to all-cause pre-
mature mortality from this single behavior has not been directly documented
as a major risk to the population.

Medical advisors who recommend addressing high serum (blood) cholesterol
in people at high risk for cardiovascular disease through dietary changes in fat
intake are piecing together different sorts of findings. But it has always been
controversial whether simple diet-based attempts (such as avoiding eggs) at
serum cholesterol reductions are needed for healthy young or middle-aged
adults, especially given the often minimal or unexpected effects on serum
cholesterol and health of moderate dietary changes (Kaplan et al., 1992;
Taubes, 2001; Taylor et al., 1987). Further, any beneficial effects preventing
deaths from cardiovascular disease might be offset by increased risk from
other diseases.

Fat and carbohydrate metabolism in the body is complicated, and it is not
clear that a high carbohydrate diet is especially healthy as a replacement. Add
in considerations of physical activity, stress, alcohol, and culture, and the
complexity multiplies dramatically (Epel et al., 2001). Note that during the
years since the government and some health advisors have begun preaching
fat intake reduction, the incidence of obesity among Americans has increased
dramatically.

Of course such issues do not negate the documented associations between
certain habits and disease. For example, there is a vast amount of evidence
associating fruit intake with good health, and increasing one’s fruit consump-
tion of delicious fresh fruit might yield better health as a lagniappe (extra gift)
for the lucky.

Other Health Promotions

Strangely reminiscent of the fat controversies, there is currently a govern-
mental effort to increase the amount of exercise individuals do, as part of
“Healthy People 2010” (http://www.aoa.gov/factsheets/LONGEVITY.html).
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There is good correlational evidence that people with good cardiovascular
fitness are at lower short-term risk of morbidity and premature mortality
(US Department of Health and Human Services, 1996). But what will happen
if we attempt massive public persuasion campaigns? Will we increase the
numbers of anorexics? Will we increase the use of diet pills or weird diets?
More bulimia? Will we have people injuring themselves running, or dropping
dead from heart attacks? There are sure to be unintended consequences. A
similar campaign was launched when John Kennedy was president, and now,
40 years later, many segments of the population are more obese and less fit
than ever.

Many other health campaigns, similarly based on short-term and fragment-
ary evidence, are now underway. People are advised to use liberal doses of
sunscreen when out in the sun. They may hear that an alcoholic drink a day
is a good idea. They are advised to seek friends, go to church, stay married,
meditate, lift weights, take vacations, get more sleep, eat breakfast, express
their feelings, be cheerful, get more hugs, massage their children, floss their
teeth, use disinfectant soaps, take supplements and herbs, and make other
substantial (and often expensive) changes in their lives so that they will live
longer. In all of these cases, there is mixed evidence, sometimes suggesting
that the recommended interventional practices can be harmful, economically
wasteful, or have unanticipated consequences over the long term. The clearest
exception here is cigarette smoking, for which there is excellent evidence that
avoiding or stopping smoking will improve health and longevity.

Scientific Inferences about Health

Much of the difficulty with health promotions derives from that abiding buga-
boo of epidemiology, namely the conundrum that correlation does not mean
causation. We observe associations among peoples, behaviors, customs, places,
and health, but we do not usually know whether a corresponding interven-
tion will have long-term salutary effects. For example, although it has been
recognized for more than half a century that people better integrated into the
community have better health, the implications for intervention are still unclear
(Burg and Seeman, 1994; House et al., 1988; Stout et al., 1964).

Even with cigarette smoking, causal relations to health were controversial
for decades, as we could not randomly assign half of the teenage population
to be smokers, and then follow them for 50 years. What sort of evidence was
finally mustered? First, there is a much higher incidence of disease and pre-
mature death among those engaging in the behavior. Second, there is clear
temporal priority (e.g., smoking precedes lung cancer). Third, there is a dose
to response relationship (heavier smokers have greater risks). Fourth, the
relationship is consistent with other existing physiological knowledge (cigar-
ette smoke has substances that damage living cells). Fifth, the association is
consistent in different populations (men, women, in different ethnic groups,
and in countries around the world). Sixth, there are animal analogs. Seventh,
intervention seems to have an effect (people who stop smoking often have
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better subsequent health than those who continue smoking). Together, these
sorts of evidence almost completely rule out competing explanations for the
observed relationship between smoking and cancer and premature mortality,
and so make us very confident in our casual inference. Even here, however,
it may be that there are complex relations among genetics, personality, smok-
ing, and disease (Eysenck, 1985).

In an attempt to address the complexity, indeed messiness, of the naturally
occurring interactions of individuals and varying environments, the medical
community has increasingly turned to the randomized clinical trial. This has
led to some odd, artificial, and perhaps dangerous studies. For example, the
drugs tamoxifen and raloxifene are being studied (and used) for the preven-
tion of breast cancer in healthy women who are at risk of breast cancer,
despite sometimes significant side effects and risks (National Cancer Institute,
2001). Will we go down similar paths for personality and social psychology
and health? That is, will we pursue similar litanies of healthy psychosocial
characteristics? Will we then pursue drug or genetic interventions on person-
ality and social relations?

How could we possibly pursue randomized clinical trials of personality,
stress, social relations, and community? Should we make certain children
more cheerful and optimistic, make certain adults more sociable and extroverted
(preventive Prozac?), and test effects of divorce, recession, and community
disharmony through randomized clinical trials? I hope not.

In many ways and for many reasons, the best means of ascertaining healthy
lifestyles and understanding health-promoting life pathways is through long-
term longitudinal study. By amalgamating the lessons of careful and compre-
hensive longitudinal research, a sensible and scientific approach to psychosocial
health promotion can be constructed. Such longitudinal research often yields
unexpected implications. The remainder of this paper reports illustrative
findings from one such comprehensive effort, the eight-decade Terman Life
Cycle Study.

The Terman Cohort

The Terman Gifted Children Study (later renamed the Terman Life Cycle
Study) began in 1921–22 when most of the 1,528 participants were in ele-
mentary school. Continued until the present, it is the longest study of a single
cohort ever conducted, and the only such major study with rich data collected
regularly throughout the life-span (from childhood to late adulthood and
death). My colleagues and I (especially Kathleen Clark, Michael Criqui, Leslie
Martin, Joseph Schwartz, Carol Tomlinson-Keasey, and Joan Tucker) have
made major efforts to follow up on and improve the data set. Data have been
collected and refined on the subjects’ social relations, education, personality,
habits, careers, families, mental health, life stress, physical activities, and physical
health; most importantly, we have collected death certificates and coded date
and cause of death (Friedman et al., 1995c). Until our project began, the study
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aimed primarily to describe the life course of gifted individuals (Terman and
Oden, 1947). That is, the study was originally focused on addressing such
issues as whether bright children were introverted eggheads (it turned out
that they were not). Few predictive studies using the data had been under-
taken, with little or no study of health as a function of individual differences.
Because of the richness of the psychosocial data across many decades, and
because of hard health outcomes (especially longevity and cause of death),
these data provide an excellent opportunity to tease apart interacting factors
relevant to health.

The Sample

Terman’s aim was to secure a reasonably random sample of bright California
children, and so most public schools in the San Francisco and Los Angeles
areas in the 1920s were searched for bright children, nominated by their
teachers and tested by Terman. The sample was later characterized as a pro-
ductive, intelligent segment of twentieth-century middle-class American men
and women. The average birth date was 1910. Most were pre-adolescent
when first studied; those still living are now in their 90s. Most important is
the fact that the data are collected prospectively, without any knowledge of
the eventual health outcome, thus avoiding several common sources of bias
in the data collection phase of such studies.

The sample is relatively homogeneous on dimensions of intelligence and
social class. A resulting advantage is that these people had the ability to
understand medical advice, had a place to exercise, had routine health care,
and so on; the sample thus allows a clearer focus on the effects of psychosocial
variables. The results are not directly generalizable to other groups, in other
times, in other circumstances, but there is little reason to suspect that most
relationships analyzed will be strongly influenced by the characteristics of
this sample. For example, there is no reason to suspect that the relationship
between personality traits and longevity is different for bright people than it
is for people of average intelligence. (The sample is actually much more rep-
resentative of the population than the various prospective studies that have
followed samples of physicians or nurses.) The homogeneous nature of the
sample might restrict the range on the predictor variables; however, our work
shows that this is not the case for most variables of interest; there is generally
a more than adequate range of individual differences and environmental
stressors. Nevertheless, caution is obviously needed in generalizing from any
single sample, especially when social or cultural variables are likely to affect
a particular relation or finding. For example, socioeconomic status is very
relevant to health in the US population as a whole, but is not so important in
this restricted sample.

Overall, the data are remarkably complete. A low attrition rate of only
6 percent applies to most longevity analyses. Those lost from the sample did
not differ in any known ways on relevant variables.
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Neglect of Precursors and Complex Causal Pathways,
Including Self-selection into Environments

I have noted that our health promotion efforts and public health systems are
too often built around a pathology model, derived from traditional concep-
tions of “treating” disease. These approaches, which ignore the social context
of people’s lives, often arise from the unrealistic causal models implicitly
assumed. For example, they may say, “Here we have a person with high
serum cholesterol and so we need to reduce cholesterol intake”; “Here we
have a person who is overweight and so we need to teach weight loss skills”;
“Here we have a person with high stress and we need to teach relaxation
skills.” These approaches assume that the program begins at time zero – that
you exist with certain risks at a certain point in time. But, in fact each person
is on a certain trajectory that comes from previous characteristics and experi-
ences, which are often quite different and unique. All overweight adults have
not come from the same place, nor for the same reasons. So the causal
intervention models are often wrong, or at least very imprecise or limited
(Friedman, 1990; Suls and Rittenhouse, 1990).

Importantly, there is self-selection or pull into risk conditions. That is, people
seek out healthier or unhealthier situations as a function of personality and
pre-existing stress. I call the forces that pull some individuals towards
healthy or unhealthy situations tropisms (Friedman, 2000). Just as phototropic
plants move towards a source of light, some individuals grow towards more
fulfilling and health-promoting spaces while other individuals remain sub-
ject to darker, health-threatening environments. A person’s personality and
temperament (psychophysiological reactivity resulting from genes, early hor-
monal exposures, and early experiences) is not independent of the environ-
ment (Snyder and Cantor, 1998). For example, neuroticism (a tendency
towards anxiety and depression) and aspects of temperament tend to predict
to negative life events, thus making it misleading to think of personality,
located within the individual, as randomly encountering various stressful
or unstressful events (Bolger and Zuckerman, 1995; Magnus et al., 1993;
McCartney et al., 1990; Scarr and McCartney, 1984; Van Heck, 1997; Wills
et al., 2000).

Such more complex paths to health risks clearly emerge from analyses of
the participants in the Terman Life-Cycle study. Let us first consider a significant
factor of adulthood stability and stress, and then consider certain relevant
aspects of personality.

Marriage and Divorce

Numerous epidemiological studies have found that married individuals, especi-
ally married men, have a significantly lower mortality risk than single and
divorced individuals. It is usually assumed that this association reveals a pro-
tective effect of marriage. Perhaps a spouse serves as a buffer against stress.
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Perhaps a spouse helps insure co-operation with medical regimens like taking
pills on time. Perhaps a spouse is quick to call for emergency help when
needed. (In fact, there is also evidence to support each of these associations –
Friedman, 2002.) But studies of causal mechanisms have been difficult with-
out access to a lifelong study. The resulting advice is “get married” or “stay
married” to be healthy, an inference not justified by such data.

Using the Terman archives, supplemented by death certificates we collected
and coded, the association between marital history at mid-life and mor-
tality (as of 1991) was studied in the sample of participants (Tucker et al.,
1996) (N = 1,077). As of 1950 (when they were about 40 years old), the
vast majority of the participants were alive, mature, and had married if they
were ever going to marry. We classified them as to whether they were cur-
rently and steadily married (N = 829), married but not in the first marriage
(inconsistently married) (N = 142), never married (N = 102), or currently
separated, widowed or divorced (N = 70). Very few had been widowed by this
point.

Results confirmed that consistently married people (especially men) live
longer than those who are single due to marital breakup. But intriguingly, the
results suggested that this is not necessarily due to the protective effects of
marriage itself. Controlling for gender and self-reported health, we found (in
survival analyses) that the inconsistently married people were at higher risk
for premature mortality than the steadily married, and that the currently split
people were at even higher risk. Inconsistently married men had a relative
hazard of mortality of almost 1.4 (40 percent greater risk), and separated or
divorced men had a relative hazard of 2.2. That is, men who were currently
married, but had previously experienced a divorce, were at significantly higher
mortality risk compared with consistently married individuals. Since both
groups were currently married (in 1950), the marriage itself could not be
the relevant protective factor. Furthermore, controlling for number of years
married had minimal effect on the association between marital history and
mortality risk.

Since divorce is recognized as one of the greatest social stressors, perhaps
the stress of the divorce harms health or sets in motion other harmful behaviors.
If this is true, this divorce effect may dissipate over time, as those who erred
(or had bad luck) the first time around, settle into stable remarriages. In fact,
this is the case, as men who experienced marital dissolution and remarried
were at higher risk prior to age 70, and then their relative mortality risk
declines (Tucker et al., 1999). To the extent that the stress of divorce increases
mortality risk, strong advice to “get married” (for social support) ironically
may increase rather than decrease one’s risk, since one cannot face the stress
of divorce if one has not married.

What about tropisms, the pull into certain social environments? Interest-
ingly, part of the relationship between marital history and mortality risk in
the Terman participants may be explained by childhood psychosocial vari-
ables, which were associated with both future marital history and mortality
risk (Tucker et al., 1996). Some people evidently are poor bets both for stable
marriage and a long life.
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In sum, it is possible that the stress of divorce and its concomitants, coupled
with selection into stable or unstable married roles, are more important health
mechanisms than the sustenance provided by marriage itself. An incorrect
causal inference might be drawn from simple observation of the association
between marriage and health. And an invalid, simple preventive intervention
(“Get married to promote health”) may be designed.

Precursors

What are these lifelong pathways that the adults with a consistent and stable
marriage are traveling? In other words, where have they come from, both
psychologically and socially? Individuals who were divorced or remarried
reported (retrospectively) that their childhoods were significantly more stress-
ful than those who got and stayed married. (They scored highly on such items
as “marked friction among family members during childhood.”) Is there any
more objective, prospective evidence for this?

Because there has never before been a lifelong prospective study of family
stress predictors of mortality risk, the Terman cohort provides a unique oppor-
tunity to examine longer-term pathways. Family stress (particularly parental
divorce) is known to predict unhealthy behaviors such as smoking and drug
use in adolescence as well as poor psychological adjustment (Amato and
Keith, 1991; Block et al., 1988a; 1988b; Chassin et al., 1984; Hawkins et al.,
1992). Could such detrimental effects of parental divorce reach across the life-
span and affect (or at least predict) one’s own marital relations and eventual
mortality risk?

Divorce of one’s parents during childhood can certainly affect one’s future
mental health. There is good longitudinal evidence that children of divorce,
especially boys, are at greater risk for observable behavior and adjustment
problems (Amato and Keith, 1991; Block et al., 1988a; Hetherington, 1991;
Jellinek and Slovik, 1981; Shaw et al., 1993; Zill et al., 1993). Most of the
conceptual analyses concern a lack of social dependability or ego control –
impulsivity and nonconformity, although neuroticism and low emotional stab-
ility are also often implicated.

We examined the Terman children (N = 1285) whose parents either did or
did not divorce before the child reached age 21, who were of school age in
1922, and who lived at least until 1930 (Schwartz et al., 1995), using hazard
regression analyses (survival analyses) to predict longevity, controlling for
gender. Children of divorced parents faced one-third greater mortality risk
than people whose parents remained married at least until they reached
age 21. In light of the overwhelming evidence from other studies indicating
damaging psychological impacts of parental divorce, this finding does provoke
serious consideration. Death of a parent had very little effect, consistent with
other research indicating that parental strife and divorce is a greater influence
on subsequent psychopathology than is parental death (Tennant, 1988).

Importantly, the Terman study participants who experienced a marital
breakup were more likely to have seen the divorce of their own parents.
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Given that parental divorce is associated with one’s own future divorce risk,
and given that one’s divorce is predictive of increased mortality risk, it is the
case that one’s unstable adult relations “explains” some of the detrimental
effect of parental divorce. However, even after controlling for one’s (adult)
divorce, parental divorce during childhood remains a significant predictor of
premature mortality, suggesting that it may have additional adverse con-
sequences in adulthood.

Is childhood personality also relevant to these pathways? Indeed, part
of the association between marital status and mortality risk seems to be due to
a selection into steady marriages. Terman participants who were impulsive
children, grew up to be both less likely to be consistently married and more
likely to die younger (Tucker et al., 1996; 1999).

Thus, there do seem to be precursor selection effects at work. Childhood
impulsivity and parental divorce predicted marital instability, and these are
also predictive of earlier mortality. These variables explain some of the mor-
tality differential between consistently and inconsistently married participants.

Personality

Perhaps we should therefore turn to personality as a key determinant of
health. Here too we find that long-term patterns are most important.

Sociability

As a more general aspect of the well-documented associations between marriage
and health, a large amount of evidence establishes that people with various
personal and community ties, usually termed social support, are generally
healthier (Cohen, 1991). It thus seems sensible that more sociable people
would be healthier, and that development of sociability in children and adoles-
cents should be encouraged. This conclusion again neglects precursors and
complex causal pathways, including self-selection into environments. It turns
out that there is little evidence that sociability itself predicts health and lon-
gevity. This is confirmed by the Terman data.

In 1922, the participant’s teacher and parents (usually the mother, or both
parents together) rated the subject (on 13-point scales) on trait dimensions
chosen to measure intellectual, volitional, moral, emotional, aesthetic, phys-
ical, and social functioning. The scales used are remarkably modern in their
appearance. Several other rated variables from the 1922 Terman assessment
were also chosen for their similarity to some of the 25 trait ratings. Based
on correlational and factor analyses, we defined Sociability as: fondness for
large groups, popularity, leadership, preference for playing with several other
people, and preference for social activities such as parties. We later showed
that Sociability was strongly related to Extraversion but also significantly
correlated with Agreeableness, as measured by the NEO Personality Inventory
(Martin and Friedman, 2000).
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In terms of life-span mortality risk, the Terman children who were rated by
their parents and teachers as popular, fond of large groups and social activit-
ies, and so on did not live longer than their unsociable peers (Friedman et al.,
1993). There was simply no evidence that sociable children were healthier or
lived longer across many decades. In fact, sociable children were somewhat
more likely to grow up to smoke and drink (Tucker et al., 1995).

To confirm this finding, we also examined Terman’s own grouping of the
men in the sample into “scientists and engineers” versus “businessmen and
lawyers.” Terman found marked personality differences, with the former group
much more unsociable and less interested in social relations at school and in
young adulthood. When we analyzed mortality risk, however, we found the
scientist and engineer group at slightly less risk of premature mortality
(Friedman et al., 1994). Examination of the pathways and tropisms suggests
that these studious men often wound up well adjusted, working in positions
well integrated into society.

Conscientiousness and Neuroticism

Conscientiousness – a tendency to be prudent, planful, persistent, dependable
– is not highly related to the personality measures typically used in health
research (Friedman et al., 1995a; Marshall et al., 1994). It turns out, however,
to be relevant to understanding pathways to health.

Teachers and parents rated the Terman children on items that formed a
scale of “Conscientiousness-Social Dependability” (comprised of prudence-
forethought, freedom from vanity-egotism, conscientiousness, and truthful-
ness). This childhood measure was a good predictor of mortality risk across
the life-span (Friedman et al., 1993; Tucker et al., 1995). Survival analyses
suggest that the protective effect of conscientiousness is not primarily due to
accident avoidance, although injury deaths do tend to be higher among the
unconscientious. Conscientiousness seems to have more far-reaching and gen-
eral effects. Childhood unconscientiousness predicts a host of unhealthy mech-
anisms and tropisms, including adult smoking, adult alcohol consumption,
and less social and work stability and accomplishment. Subsequent studies by
others confirm the health importance of conscientiousness. For example, a
study of conscientiousness and renal deterioration in patients with diabetes
found that time to renal failure was much longer in those with high conscien-
tiousness (Brickman et al., 1996).

Interestingly, Conscientiousness, which exhibited the strongest predictive
power in childhood was also the best predictor of mortality risk when person-
ality was assessed in adulthood (Friedman et al., 1995c; Martin and Friedman,
2000). Yet childhood conscientiousness was reliably, but not strongly, related
to adult conscientiousness (r = 0.13). This set of findings points again to the
need to look at the larger context. In childhood, conscientiousness as meas-
ured by parental ratings is a key personality predictor of longevity, and
in adulthood, conscientiousness as measured by self-report items is a key
predictor of longevity. Yet this is more of an orientation to life than a “risk
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factor” like serum cholesterol. (Note that both of these conscientiousness
measures are highly associated with both rational judgments about what it
means to measure conscientiousness and with NEO PI-R measurement of
Conscientiousness – Martin and Friedman, 2000).

What about neuroticism, since there is all sorts of evidence that many
diseases are associated with higher levels of hostility, anxiety, and depression
(Friedman, 1991/2000; Friedman, 2002; Friedman and Booth-Kewley, 1987)?
Having more emotional stability as a child was somewhat protective in the
Terman sample, but adult neuroticism did not turn out to be a simple risk
factor for earlier mortality. (And permanency of moods in childhood was not
strongly related to adulthood neuroticism.) It may be the case that there are
two or more types of health-relevant neuroticism. For example, an unhealthy
neurotic may smoke, drink, take pills, oversleep, overeat, and seek self-
destructive pleasure, all in an attempt to reduce anxiety, improve depressed
mood, or cope with feelings of anger. A healthy neurotic, on the other hand,
might direct worry and anxiety toward avoiding germs, seeking lots of med-
ical care, wearing seat belts, saving money, buying insurance, and so on.
Furthermore, some people thrive on challenge and competition, and so there
are “healthy Type A’s” (Friedman et al., 1985). The construct of neuroticism
may be too broad to distinguish such subtypes, without knowing more about
the situation and life pathway. For example, among the Terman children,
those neurotics who grew up in stable families were not more or less prone to
premature mortality; but those neurotics who faced parental divorce were at
increased risk (Martin et al., submitted).

A further example comes from religiosity, sometimes offered as the royal
road to health. The Terman women who viewed themselves as more religi-
ous in adulthood (approximately age 40) had a somewhat lower risk for
premature mortality over the next several decades than those who were less
religiously inclined. These women had healthier behaviors, more definite pur-
poses and goals, more positive feelings about their futures, and reported being
somewhat happier than their less religiously inclined peers. But such women
were so inclined in childhood, often grew up in more positive families, joined
more organizations, smoked less, drank less, and so on. In this particular
circumstance of twentieth-century middle-class women, religiosity appeared
to be part of a generally healthy lifestyle, but not a direct cause of it (Clark
et al., 1999).

Even gender effects can be complex. As is typical, females do significantly
outlive males in the Terman sample. However, in both men and women,
individuals who were more male-typical in their occupational preferences
tended to show higher mortality rates than individuals who were more female-
typical. These associations were not due to a specific cause of death (Lippa
et al., 2000).

Generality
As noted, the Terman Life-cycle sample is not directly representative of the
current US population. First, as in any longitudinal cohort study, the Terman
study participants were born in a certain era and grew up in specific social
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times. Second, Terman sampled only bright Californians, and few ethnic
minorities were present in the classrooms Terman sampled, often because
they were not allowed to be present. It is therefore important to ask what
limits on generality may result. Any variable that impacts both our predictors
and our outcomes could alter the relations. For example, the sample members
have good education, access to medical care, and ability to understand the
American medical system and medical prescription; therefore in no case should
the findings be directly generalized to people who face significant deficiencies
in any of these areas. In addition, effect size estimates from this research should
not be directly generalized to the US population as a whole. Nevertheless,
there is a wide range of usual personality, life challenges, and social relations
within the sample, and so it is well suited to explore such issues. It is especi-
ally valuable for pointing out some of the complexities that occur as certain
life-paths unfold across time. Although bright children growing up in Califor-
nia in the 1920s faced some unique challenges and so the results should not
be carelessly generalized to other groups of people in other historical contexts,
it is also the case that the findings fit in an understandable way with what is
already known about the correlates of better or worse mental and physical
health.

Co-morbidity

One would undoubtedly find it odd to be administered a treadmill test for
cardiovascular fitness as a screening test for cancer. Activity and fitness are
believed to be ways to prevent cardiovascular disease, by lowering blood
pressure, raising levels of high density lipoprotein, decreasing reactivity, re-
ducing stress, improving fat metabolism, and a host of other postulated (and
often documented) mechanisms to keep arteries clean and supple. Yet a large
prospective study of middle-aged men, not atypically, found that physically fit
men (as assessed by maximal oxygen uptake at baseline, and also by exercise
test duration) were much less likely to die prematurely not only from cardio-
vascular disease, but also from all-causes and non-cardiovascular causes
(Laukkanen et al., 2001).

This study was not published in an oncology journal. Analogously, a study of
activity effects (or stress effects) on immune system response to tumor growth
would not be published in a cardiology journal. Yet, recently, many in the
biomedical research community have come to be surprised by what are termed
“co-morbidity effects.” This usually means that people at high risk of or hav-
ing a high incidence of one disease are also at high risk of or have a high
incidence of other, seemingly unrelated, diseases. People with so-called mental
diseases are more likely to have so-called physical diseases (and vice versa).
People with diabetes are more likely to have cardiovascular disease, and so
on. In the psychological sphere, it is not only the case that hostile people are
at higher risk of cardiovascular diseases and depressed people are at higher
risk for cancer, but that hostile people are at higher risk of cancer and depressed
people are at higher risk for cardiovascular diseases (Friedman, 1998; 2002).
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Such findings are only surprising if you are a cardiologist who never studies
cancer, an oncologist who never studies heart disease, a cancer-prevention
psychologist who never studies diabetes, or a diabetes prevention-and-control
psychologist who never studies cancer. They are not surprising to health
psychologists studying resilience and self-healing, nor are they surprising to
many developmental health psychologists. For example, Jessor’s work on
adolescents clearly demonstrates that those who like and value school, par-
ticipate in family and church activities, have good kids as friends, and value
health are more likely to engage in a host of healthy behaviors like healthy
diet, exercise, and seat-belt use (Jessor et al., 1998). Although these conclu-
sions, which I term co-salubrious effects, seem eminently sensible when pointed
out in this manner, many health promotion conceptions are not socially or
developmentally or contextually sensitive.

Conclusion

What conclusions can be drawn? First, we need to examine individual life
patterns. Rather than taking a piecemeal approach, rather than educating
people about endless lists of things not to do, it may prove more efficient and
effective to launch people onto healthy life paths, and intervene intensively
only for those few people at special high risk. Although the proof is not yet in,
it may be that the more likely people are to be doing a few important things
earlier in life, the more likely it is that other healthy styles and behaviors will
follow later in life.

Second, we need greater focus on the social context – the person in the
situation, and situation selection. This means studying the match between
people and their environments, and why people wind up in certain unhealthy
environments. In many ways, a self-healing personality is one in which there
is a healing emotional style involving a match between the individual and the
environment, which maintains a physiological and psychosocial homeostasis,
and through which good mental health promotes good physical health
(Friedman, 1991/2000).

Third, we need to consider cultural changes, both in the medical culture
and in the broader societal culture. In terms of medical culture, we also need
to break down the walls between different health institutes and narrow ap-
proaches to disease. We need to include overall health (not going system by
system or disease by disease), as well as overall quality of life, as outcomes in
our research.

In the broader societal culture, we need to recognize the complexities of
socialization. As one example, there is a lot of smoking and a lot of lung
cancer in Kentucky, but little smoking and little lung cancer in Utah. Should
we spend a lot of time and money on designing anti-smoking newspaper
ads in Kentucky, or might we focus more on comparing the tobacco farm
southern culture to the LDS (Mormon) culture of Utah?

How is culture changed? It is not just more education. Rather, structural
changes are often more efficient and effective. Yet no one objects to spending
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billions and billions on treating cancer, and millions and millions on research
on cancer, but how about subsidizing the many public health structures that
affect behavior? But it is not only a role for government. The cruise industry
is booming as people spend thousands of dollars to sit and eat 24 hours a day,
but they do not have time or money to stay in shape, swim with their
children, cook dinners, or go to church or their yogi. These are lifelong com-
munity values.

In sum, when psychosocial aspects of health are considered at a deep and
time-sensitive perspective, we already know a lot about how to promote health,
and it does not mainly involve campaigns against eggs, more warning labels
on margarine, or even more exercise campaigns. Although we do need to keep
researching healthy behavior and nutrition, physiology, immunology, infec-
tions, safety engineering, and so on, that is not where many of the greatest
payoffs likely will come. Rather, the Terman data and many other sources of
information suggest that stable people, well-integrated socially and with their
community, living in a healthy culture – a healthy lifestyle across the life-span
– will mostly have long, productive lives. But the context for each individual
cannot be ignored. The bottom line is that psychosocial and behavioral factors
look different in their relation to health when they are considered across the
context of the life-span, than they do when considered at one point in time.
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Introduction

“People take precautions in order to reduce their risks.” This statement may
seem obvious, but it is not necessarily true. Just because people act in ways
that protect their health does not mean that risk reduction is the reason for
these actions. Most health promotion and health education programs assume
that people take precautions to avoid harm, but the actual links between risk
perceptions and health behaviors are far from obvious.

This chapter describes my attempts over several decades to investigate these
links. Neither an empirical review nor a description of a single theory, the
chapter is more personal and historical. This approach allows me to present
some of the thinking that has guided this research, including such subjects as
why particular topics were chosen, how ideas and results led from one project
to the next (or sometimes led nowhere!), and how resources and opportu-
nities shaped the research progression.

Initial Steps

Always interested in how people react to stressful conditions, I was especially
intrigued when the United States Government published the Atlas of Cancer
Mortality in 1975 (Mason et al., 1975). For the first time separate cancer rates
were available for each state and county in the country. New Jersey, where
I was teaching, had the highest overall cancer rate (that questionable honor
has since fallen upon other states), and the Cancer Atlas was front-page news
throughout New Jersey. Surprisingly, my students did not seem particularly
concerned, and I decided to study their reactions to what I thought was quite
alarming news.
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In a quick-response, low-budget investigation (Weinstein, 1978), under-
graduate assistants interviewed more than 500 of their peers. The interviewers
asked whether respondents had heard that New Jersey’s cancer rate was
among the highest in the country and then asked, “What’s your reaction to
that? Do you think that by living in New Jersey you would be increasing your
chances of getting cancer?” Answers to this open-ended question were coded
along an “acknowledgment of risk” scale, from “definitely yes” at one end to
“definitely no” at the other. When an interview was finished, the respondent
was given a postcard that could be mailed back to receive information about
the cancer rates in different counties in New Jersey and surrounding states.

The interviews revealed that many students did not believe the news re-
ports. They challenged the accuracy of the information, saw cancer as caused
by non-environmental factors, or thought that they were personally excluded
from risk because of the region of New Jersey where they expected to live or
work. Interestingly, students who planned to leave the state after graduation
were more likely to believe in the risk than those who planned to remain.
Postcard requests for information came mainly from those who either ac-
cepted or denied that they would be at risk (return rates of 49 percent and
41 percent, respectively). Only about 26 percent of the people in the middle
of the risk acknowledgment scale (people who gave such responses as,
“I don’t think so,” “can’t say,” “maybe,” “it’s a possibility”) returned the
postcard. At the time I speculated that people in the middle of the scale might
hold conflicting feelings – finding the threat real and disturbing, but trying
to deny it by avoiding further information – or they might simply be people
who had never been engaged by the issue and simply had little interest in
learning more.

This investigation and a follow-up study (Weinstein, 1979) that was also
prompted by the Cancer Atlas convinced me that people have many ways
of discounting unwelcome messages. These projects heightened my interest
in understanding how people use and misuse information about their own
vulnerability to harm.

Unrealistic Optimism about Personal Risk

A substantial and persistent bias in how people perceived their own risks
appeared unexpectedly while studying an unrelated issue, mood. One factor
that might influence feelings of vulnerability is a person’s mood (e.g., Johnson
and Tversky, 1983). People might feel more risk if other events had already
made them worried or depressed. Attempting to induce moods in a laboratory
experiment could be difficult and slow, so I tried to study this issue by taking
advantage of a naturally occurring, mood-altering event, a college examina-
tion. A few minutes after students in a large lecture class received their mid-
semester test grades, I distributed a risk questionnaire. I expected that some
of the students would be pleased by their grades whereas others would be
disappointed, and these moods might affect their perceived vulnerability to a
variety of negative events.
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The data were collected in the era of punch cards and mainframe com-
puters, and I remember sitting at the keypunch machine entering the data
from the questionnaires: an expected grade, received grade, feelings of happi-
ness or disappointment, and ratings of personal vulnerability. As I worked,
I did not notice any difference between those students who were pleased
with their grades and those who were not (and never did find any), but I did
notice something strange about the risk judgments. For no particular reason,
I had asked the students about their relative risk. In other words, were their
chances of experiencing each of these illnesses, accidents, and other problems
lower than the risk of a typical student, greater than the risk of a typical
student, or about average? Overwhelmingly, students had reported their risk
to be average or below average. Hardly any admitted that they might be
above average in risk.

Although some students’ risks truly could be below average, others’ risks
had to be above average. The mean of these relative risk judgments, if they
had been unbiased, should have fallen at the midpoint of the scale (i.e., at
“average”). Instead, for every hazard on the questionnaire, the mean rating
fell between “average” and “less than average.” In fact, in some cases nearly
all the students thought they were below average in risk. Thus, these ratings
were clearly and strongly biased in an optimistic direction. The group as a
whole was unrealistically optimistic about avoiding harm.

The reluctance of individuals to acknowledge risk, often called “denial,” is a
familiar Freudian concept. However, denial is difficult to measure; complete
denial is seldom observed, and the denial concept has not provided much
insight into why and when people resist information about their risk. By a
fortuitous choice of a rating scale involving relative risk judgments, I had
stumbled upon a simple, quantitative measure of risk perception bias.

It is important to recognize that using a relative risk scale does not reveal
which individuals are biased. A man who says that his risk of heart disease is
“a little above average” is giving a somewhat pessimistic risk rating, but if he
smokes heavily, even this rating may be unrealistically optimistic. In contrast,
a non-smoker with low cholesterol levels, normal blood pressure, and no
family history of heart disease may be accurate in claiming that his risk is
“much below average.” Thus, we need to distinguish between optimism (or
pessimism), which can be determined from a single individual’s relative risk
judgment, and unrealistic optimism (or unrealistic pessimism), which can be
determined only by reference to an objective standard of accuracy.

Two different standards can be used. A person’s actual risk can sometimes
be obtained from detailed knowledge about his or her risk factors and the
epidemiological risk of similar people (e.g., Strecher et al., 1995). More often,
however, the standard of accuracy is derived from the fact that a group of
individuals who compare their risk to that of their peers should give relative
risk ratings whose mean is “average.” This standard refers to group, not indi-
vidual, data.

A series of subsequent studies (Weinstein, 1982; 1984; 1989) used this
relative risk approach to measure the magnitude of optimistic biases. These
studies demonstrated that unrealistic optimism appears for a wide range of
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hazards and populations, and it is insensitive to the exact wording of the risk
questions or measurement procedures. For most hazards, people claim that
they are less at risk than others like them. The amount of bias in these studies
varied from hazard to hazard. It was strongest with hazards that people think
are controllable, that they believe appear early in life, that occur infrequently,
and with which people have little experience. Contrary to the idea that such
biases are a defense against anxiety, they were no greater for serious, life-
threatening hazards than for more mundane problems.

These initial studies were all conducted with college students, and I began
to feel very uncomfortable about this limitation. College students are probably
healthier than the average person their age, and since they are getting college
degrees, they probably have brighter futures than the average person as well.
If, in filling out my questionnaires, they had compared themselves to the
average person their age, rather than to the average student at their college,
as the instructions had requested, they could be correct in claiming that their
futures looked better than average. Thus, rather than representing a bias in
risk perceptions, the pattern I observed might just represent students’ diffi-
culty in focusing on the correct comparison group. Another possibility was
that the students really were unrealistically optimistic, but that unrealistic
optimism is limited to teens and young adults. After all, it is widely believed
that teenagers think they are invulnerable (see Quadrel and Fischhoff, 1993).
I thought it was time to move this research outside the university.

Such a study would require funding, but the two applications I submitted
to Federal agencies were both unsuccessful. One set of reviewers thought that
the phenomenon was already so well established that it was unnecessary
to see if unrealistic optimism would appear in a non-student population.
Another critical reviewer faulted my coverage of the relevant literature. I asked
the program officer to contact the reviewer to find out what I had overlooked.
He later told me that I had neglected the research on the topic by a psycholo-
gist named Neil Weinstein! I finally managed to carry out the project on a
minimal budget, without outside funding (Weinstein, 1987). I restricted the
sample to communities within the free telephone dialing area around Rutgers
(which happened to be an area with a quite diverse population), had all
questionnaires printed by the university’s mainframe computer (at a time
when an unlimited number of pages could be printed for free), and found
student assistants to pick people from the local phone book, call them, and
ask if they would complete a questionnaire that we would mail to them. With
this approach, and follow-up calls and mailings, we achieved a 68 percent
completion rate.

The results of this study (shown in Table 2.1) confirmed all the previous
research. Optimistic biases in relative risk ratings for health and safety risks
were independent of age, education, and occupational prestige. The same
hazard attributes that had affected the size of the bias in student populations
affected the size of the bias in this broader population as well.

These studies and those of many other investigators (Weinstein, 1998b)
have provided a great deal of information about biases in personal risk rat-
ings. Still, although errors in people’s beliefs are interesting, more important
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Table 2.1 Comparative risk judgments for health problems and other hazards

Hazard Mean comparative risk judgment

Drug addiction −2.17***
Drinking (alcohol) problem −2.02***
Attempting suicide −1.94***
Asthma −1.36***
Food poisoning −1.25***
Poison ivy rash −1.19***
Sunstroke −1.17***
Nervous breakdown −1.15***
Homicide victim −1.14***
Gallstone −0.84***
Deaf −0.82***
Pneumonia −0.80***
Lung cancer −0.77***
Skin cancer −0.77***
Cold sores −0.77***
Senile −0.76***
Laryngitis −0.71***
Gum disease −0.69***
Tooth decay −0.58***
Insomnia −0.57***
Ulcer −0.55***
Mugging victim −0.54***
Diabetes −0.53**
Overweight 30 or more pounds −0.40
Influenza −0.31**
Stroke −0.29
Serious auto injury −0.27*
Heart attack −0.24
Arthritis −0.24
Falling and breaking a bone −0.10
High blood pressure −0.02
Cancer 0.08

Notes: Comparative risk judgments could range from −3 (“much below average”) to +3
(“much above average”). A mean less than zero indicates an optimistic tendency to claim
that one’s own risk is less than average. Significance levels refer to t tests of the hypothesis
that the mean is different from zero.
N = 87−104.
* p < 0.05.
** p < 0.01.
*** p < 0.001.

is whether these errors have consequences for real world decisions and
behaviors. Does unrealistic optimism increase the likelihood of subsequent
illness or injury? If it does, then understanding this bias may show investig-
ators how to help people avoid significant personal harm. So the question
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remained, are optimistic biases about risk merely curiosities, or do they make
a difference in people’s lives?

Finding the Right Context for Health Behavior
Research

Studying consequential behaviors is much more difficult than simply asking
people about their beliefs, attitudes, or decisions. Self-reports of behavioral
intentions always have an uncertain relation to the behaviors people even-
tually perform. Laboratory studies of behavior, however, usually have an
air of unreality. When a laboratory intervention fails to produce the effects
hypothesized, I always wonder whether the hypothesis was incorrect or
whether the hypothesis would have been supported if the research had been
carried out in a more natural setting. After all, the length of time in the
laboratory is brief; the responses available to participants are greatly restricted;
and these responses seldom have consequences once participants leave the
laboratory.

Some researchers appear able to design laboratory experiments that particip-
ants find engaging and realistic. However, I have never felt confident that my
experiments would elicit the same behaviors people would show in their own
worlds, and I certainly do not want to end every unsuccessful experiment
second-guessing my own results. As a consequence, I seldom use the laboratory
to investigate health behavior.

In order to conduct experimental studies of health behavior outside the
laboratory, researchers have two main options. The first is to obtain substan-
tial outside funding so that you can create the events you want to study. For
example, you might recruit pediatricians to take part in a smoking prevention
study, teach them how to counsel their patients against smoking, and monitor
how they use this training and what impact their counseling has on smoking
initiation.

The second option is to take advantage of naturally occurring opportunities
for research, waiting for some event (such as an institutional decision or a
news announcement) that provides an intervention similar to the one that
had interested you. For example, a celebrity might become ill, a new cure
might be announced, or risk estimates might be revised. The “interventions”
in this second approach are free, requiring less time writing grant proposals.
However, you must wait for an event to occur that allows you to test your
hypothesis, and a suitable event may never be found. As a variation, you
might watch for some widely publicized, health-relevant event (such as the
discovery of a new genetic marker for disease susceptibility) and then, when
the event occurs, develop a hypothesis that might be investigated in the
context of that event.

If you do not create the impactful event, you have little control over the
situation, so confounding variables may be difficult to rule out. Nevertheless,
when possible, I have tried to use the latter strategy. For example, to study
the impact of hazard experience on perceptions of risk, I interviewed people
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after their hometown had been struck by a tornado (Weinstein et al., 2000b).
Obviously, I did not create the tornado.

Another question facing health researchers is which behaviors to study.
This question is particularly salient for researchers who hope to identify prin-
ciples that will explain health behavior in general. The question is less rel-
evant for researchers interested in either a specific disease (such as cancer,
heart disease, asthma, or AIDS) or a specific type of behavior (such as smok-
ing, diet, or exercise). Societal institutions (e.g., schools, charitable organiza-
tions, funding agencies, politicians, mass media) usually pay the greatest
attention to those behaviors that cause the greatest harm, ones like smoking,
unprotected sex, and alcohol abuse. Consequently, members of the public are
exposed to hundreds or thousands of messages about these behaviors. Some
members of the public have listened to these admonitions and have modified
their behavior, but the people who continue these risky actions despite the
warnings either don’t want to change or are unable to change. Behaviors
resistant to change may be supported by peer reinforcement, may be actively
encouraged by manufacturers of hazardous products, or may involve deeply
ingrained habits or addictive substances. Cigarette smoking provides an ex-
ample of all three.

Thus, the behaviors to which society pays the most attention are not prob-
lems merely because of their negative health consequences but because they
have resisted previous interventions. Nearly all researchers have a limited
time in which to carry out their investigations and limited budgets. Con-
sequently, the probability that their interventions will make an impact is
relatively small. Choosing to investigate difficult-to-change behaviors can be a
risky research strategy. One could choose to study risky behaviors that have
not yet received much attention, but if the reason for this inattention is that
the actual health risk is small, it will be difficult to design a motivating
intervention.

Some consequential risks have received relatively little attention, despite
their significant magnitude, because they affect only a small number of people
(for example, a genetic variation confined to a single ethnic group). Choosing
to study such risks exposes the researcher to the cost of locating the people
for whom it is relevant. Thus, deciding which health-related behaviors to
investigate requires attention to the magnitude of the risk, the cost of the
desired intervention (or the possibility of a naturally occurring intervention),
and the likelihood that this intervention will make a difference.

Risk Perceptions and Precautions for Radon

One day in 1985 an article appeared on the front page of the Home News, my
local newspaper. It described a serious, new health hazard, the risk of lung
cancer from radon gas. Actually, radon had been recognized as an occupa-
tional health problem for miners, but it had just been discovered that levels
in homes could be as high as those in mines. Radon is produced by the decay
of naturally occurring uranium in the soil. Researchers found that it could
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concentrate in houses and reach unsafe levels. In fact, in millions of homes in
the United States and other countries the lifetime probability of lung cancer
from radon is comparable to that of dying in an automobile accident.

This certainly seemed like a major health issue. A map accompanying the
article showed that a substantial portion of New Jersey had high levels of
uranium in the soil and hence unusually high radon risks. Because the level
of radon in a building is influenced by a variety of factors, homes next to one
another can have quite different levels. Therefore, the recommendation offered
by health experts was straightforward: all homeowners in New Jersey should
test for radon.

This hazard seemed to offer the perfect opportunity to study the rela-
tionship between risk perceptions and a concrete, easily measurable, health
behavior – home radon testing. Furthermore, because the hazard was new,
radon provided an opportunity to study the adoption of a precaution from
the very beginning, before hardly anyone had tested his or her home. I could
examine the behavior of the public in general, not just the behavior of those
who had resisted previous warnings.

Radon testing is not really a preventive behavior. Like checking the level of
cholesterol in your blood or the amount of lead in your tap water, radon
testing is intended to detect a risk factor for an illness before that illness
occurs. This type of action can be distinguished from two other types of
health protective behaviors: true preventive behaviors that reduce the likeli-
hood or severity of victimization (e.g., taking cholesterol-lowering drugs), and
screening behaviors that detect the presence of an existing illness (e.g., getting
a mammogram). Screening behaviors, because they might find a serious ill-
ness, can be very frightening, whereas detecting a risk factor for an illness
is likely to be much less frightening (since a positive test indicates only an
increased chance of future harm). Finally, preventing an illness before it or
any risk factor is present seems to be the least frightening of all.

For these reasons, researchers believe that prevention and screening beha-
viors may have different determinants – with risk factor detection behaviors
as a potentially intermediate case. Still, there does not seem to be any agree-
ment on what the differences are. In fact, I am not aware of any empirical
reviews, or even thorough discussions, of the ways that the determinants of
preventive behaviors differ from the determinants of screening behaviors. Thus, one
should keep in mind that conclusions about health behavior gained from
studying radon testing might not apply to prevention and screening behaviors,
although these conclusions probably would apply to other risk factor detec-
tion behaviors.

Radon testing was “recommended” by public authorities, not required, so
it was obvious to the New Jersey Department of Environmental Protection
(NJDEP) that research on ways to encourage this behavior could be useful.
With funding from NJDEP, and in collaboration with colleague Peter Sand-
man, I carried out several surveys of homeowners in high-risk areas of New
Jersey (Sandman et al., 1987; Weinstein et al., 1987; 1989). People in these
regions of the state had at least a 25 percent chance of finding radon concen-
trations above the suggested action level in their houses. The surveys assessed
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residents’ knowledge about radon, beliefs about the risk from radon (includ-
ing questions about the probability that they might have a high level in their
own home and questions about the relative probability of a problem in their
home compared to other homes in the same community), thoughts about the
difficulty of reducing radon levels if high concentrations were found, and
interest in radon testing. Given the nature of the questions, it was sent only
to people who, during an initial phone call, said that they had heard of radon.

This early in the home radon story few people had tested their homes, and
large numbers had never even thought about testing, despite knowing that
it was possible. On many questions, people were allowed to choose “no idea”
as their answer, and this response was common. When asked why they had
not tested, people frequently said that they did not think there were radon
problems in their area or that they did not think they had problems in their
own homes.

These particular choices were consistent with the positive correlation we
found between interest in testing and perceptions of the likelihood of having
a problem (Sandman and Weinstein, 1993). Such correlations could not,
however, prove that perceptions of personal risk had a causal role and created
this interest in testing. Thinking their risk was high might lead homeowners
to be interested in testing, but it was possible that some third factor, for
example, concern expressed by neighbors, was responsible for both variables.

The survey respondents were also asked if they thought their own homes
were more likely or less likely to have radon problems than other homes in
the community. At this early stage in the radon issue, many people said they
had no idea about their risk, but of those who answered, the number claim-
ing below-average risk greatly outnumbered those believing that their risk
was above average. Thus, the familiar optimistic bias appeared again (Weinstein
et al., 1988). The reasons people gave for believing their risk was low were
interesting. Some thought their risk was lower because their house was new;
others thought their risk was lower because their house was old. Some men-
tioned that they had good insulation, others that they had good ventilation.
Homeowners had an impressive ability to focus on (and frequently distort)
factors that suggested their risk was low and to ignore or minimize the import-
ance of any unfavorable risk factors. They seemed to go out of their way to
convince themselves that they were less at risk than their peers.

Radon Experiments

If underestimating risk does indeed decrease homeowners’ interest in testing,
convincing homeowners that their risk is substantial should increase their
motivation to test. Could a message that described the actual risk succeed in
increasing perceived vulnerability, decreasing optimistic biases, and increasing
health protective behavior? To answer this question we planned a field experi-
ment (Weinstein et al., 1990). Homeowners in high-risk areas of New Jersey
(N = 271) were mailed a radon brochure, a questionnaire, and a form for
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ordering a $20 radon test kit from the American Lung Association. Various
versions of the brochures were created that differed in their portrayal of the
magnitude of the radon threat (brief mentions of the probability and serious-
ness of having radon problems versus detailed and emphatic discussions) and
what they said about the ease of reducing radon levels (brief versus detailed
and emphatic). Combinations of these two variables (threat and radon reduc-
tion) created a 2 × 2 experimental design.

As intended, the effects of the brochure manipulations on questionnaire
ratings of threat and mitigation difficulty were highly significant. Neverthe-
less, the radon test order rate stayed constant across brochures; approximately
19 percent of people in each condition ordered a test kit. The independent
variables had no measurable impact on either test kit orders or on the inten-
tions to test of those who did not order a kit.

Despite the absence of intervention effects, perceptions of risk likelihood
and risk seriousness were highly correlated with testing intentions and test
orders within each experimental group. Further calculations helped to explain
how the manipulation of perceived risk could have produced negligible effects
even if the initial hypothesis – that risk perceptions lead to action – was
correct.

Let us assume that an intervention (I’ll call it “variable 1”) successfully
increases risk perceptions (variable 2) and that this increase in risk percep-
tions causes an increase in action (variable 3). Path analysis shows that the
overall effect (i.e., the expected correlation between variable 1 [intervention]
and variable 3 [test orders or test plans]) is simply the product of the correla-
tions for the two separate steps, that is, r12 × r23.

Even though the effect of the intervention on risk perceptions was signific-
ant beyond the 0.0001 level in our experiment, the magnitude of the effect
was only moderate in size (the correlation between intervention condition
and risk perceptions was 0.25). The correlation of risk perceptions with test
orders was 0.31 and the correlation with testing intentions was 0.55. Because
two correlations are multiplied together to get the overall correlation, even
if each step is moderately strong, the overall effect will be relatively weak. We
calculated an expected effect of our intervention on test orders of 0.25 × 0.31
= 0.08 and an expected effect on testing intentions of 0.25 × 0.55 = 0.14),
both of which would be too small to be statistically significant with the
sample sizes used. The observed correlations between condition and orders
or intentions were 0.03 and 0.14, respectively, essentially the same as the
two-step model predicted. These calculations taught us an important lesson:
experimental tests of suspected causal variables may be inadequate despite
apparently successful manipulation checks. Our theories may sometimes be
better than our tests make them appear.

A second field experiment (Weinstein et al., 1991) tried even harder to
increase radon testing by increasing risk perceptions. It used a much larger
sample of 641 homeowners, a simpler design with only high-risk and control
conditions. It also used a more intensive intervention to raise perceived risk.
Each high-risk condition participant received a personalized letter which stated
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that “radon is a real problem in your area of [county name] . . . As you can
see [from the map enclosed and the accompanying list of towns with high
risk], there is a substantial risk that you have high radon levels in your
home.” A personal telephone call then reinforced the risk message. The caller
said, for example, that “We felt that we should call you . . . because you might
not realize that a lot of houses in [respondent’s hometown] have radon
problems.”

Despite these attempts to increase the strength of the intervention and the
statistical power of the design, the results were essentially the same as in
the previous experiment. Once again the intervention succeeded in increasing
risk perceptions, and risk perceptions within each condition were correlated
with both interest in testing and actual test purchases. Still, as before, people
in the high-risk condition showed no more interest in testing or test orders
than people in the control condition. Fifteen percent of the participants
ordered test kits, independent of the condition they were in. When the calcu-
lations described earlier were repeated, that is, the effect of the intervention
on perceived risk (as a correlation) was multiplied by the within-condition
correlation between risk perceptions and action (or interest in action), we
again found that the predicted effect of the risk intervention on testing was
too small to be detected with our research design. In other words, though the
experimental results were negative, they were still consistent with the idea
that risk perceptions were a causal factor in the behavioral response.

By now, two well-controlled field experiments in high risk areas had failed
to demonstrate that perceptions of either absolute risk or relative risk were
important causes of precautionary behavior. At this point my colleagues,
students, and I decided to proceed in three directions. First, we would re-
examine the literature relating risk perceptions to risk behavior. Second,
we would try to develop interventions that would be more successful in
increasing risk perceptions and reducing unrealistic optimism, allowing us
to generate better experimental tests of the risk perception-risk behavior rela-
tionship. Third, we would review the large body of data already collected in
our radon surveys and experiments to see if we had overlooked something
important.

The Risk Perception–Risk Behavior Literature

An enormous number of empirical investigations, certainly several thousand,
have examined precautionary behavior. A large proportion have included
perceived risk among the variables they examine, so one might think that the
links between risk perceptions and action would be thoroughly understood
by now. However, very few of these studies, less than 10 percent, have used
experimental research designs, and only a small fraction of these have em-
ployed interventions in which perceived risk was manipulated independently
of other factors. Even in this tiny group, as we saw in our own experiments,
interventions intended to alter risk perceptions may have failed to affect
behavior simply because they did not change these perceptions enough.
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With cross-sectional or prospective surveys, by far the most commonly used
research designs, there is often a considerable range in the risk perceptions of
the study participants, which should help in determining whether risk per-
ceptions have consequences for action. Yet, determining causality with survey
data is notoriously difficult. There is the well-known possibility that a third,
unrecognized variable might be the real cause of an apparent link between
the two variables studied. Yet, correctly interpreting risk perception–health
behavior correlations poses other serious problems that are recognized by few
researchers. An example from our radon research can illustrate their nature.

In our radon surveys, we always included questions that asked people
about their risk – in particular, their thoughts about the likelihood that they
had unsafe radon levels in their homes. It would have been silly, though, to
compare the risk perceptions of people who had already tested for radon with
those who had not tested in order to learn if perceptions of high risk are
associated with (and would therefore be a possible cause of) testing. The
people who had already tested knew their radon levels from the tests they
had conducted. Their test results had undoubtedly affected their perceptions,
convincing people with high test results that they definitely or probably had
a radon problem and convincing people with low test results that they defin-
itely or probably did not have a problem. In other words, among people who
had carried out this precautionary behavior testing, the perceptions of risk
measured in our cross-sectional surveys were not the perceptions that might
have led to the behavior but the consequences of that behavior. The original
perceptions were gone. (It did make sense, however, to look at the difference
in risk perceptions between those who had not tested and those who had a
test in progress.)

This same issue is relevant to many health behavior studies. If it is true that
people take precautions to reduce their risk, then, after they have taken these
precautions, they should feel that their risk is lower than it had been before
these precautions. With cross-sectional data, it would be patently incorrect
to look at the correlation between current perceptions and current behavior to
test the idea that prior perceived risk may have produced this behavior.
Nevertheless, many studies have proceeded in exactly this fashion.

The problem is not that the correlations from such cross-sectional studies
are slightly inaccurate. Instead, the effect of this mistake is so serious that the
sign of the calculated correlation can actually be the reverse of what it should
be. As might be expected from the use of such incorrect analyses, the associ-
ations between risk perceptions and behavior reported in the literature are
very inconsistent. Usually, when studies of the same issue are inconsistent,
it is because some studies find the relationship hypothesized and others find
a weaker or no relationship. In studies of health behavior, however, some
studies report significant positive associations between perceived risk and health
behavior, whereas others report significant negative associations (see Kirscht,
1988). Researchers have even claimed to have found that low perceived risk
leads people to act (e.g., Simon et al., 1993), when it was probably the high
perceived risk of these people before they acted that had motivated their
behavior.
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Table 2.2 Correlations recommended for studying effects of risk perceptions
on behavior

Cross-sectional data
I. Temporal context Soon after an event or intervention, so that few people

have had time to change their behavior
Hypothesis tested “People with higher perceived risk are more likely to adopt

precautions than people lower in risk”
Type of behavior Case A. Precaution or test result affects risk: No correlation

is appropriate for testing the hypothesis
Case B. Precaution or test result does not affect risk:
No correlation is appropriate for testing the hypothesis

II. Temporal context After people have had time to act and current behavior
change rates are low

Hypothesis tested “People who think it is risky to not take precautions will
behave more cautiously than those who do not think it is
risky”

Type of behavior Case A. Precaution or test result affects risk: RHB
Case B. Precaution or test result does not affect risk:
RCB or RHB

Prospective data
III. Temporal context Soon after an event or intervention, so that few people

have had time to change their behavior
Hypothesis tested “People with higher perceived risk are more likely to

adopt precautions than people with lower perceived risk”
Type of behavior Regardless of whether precaution or test result affects or

does not affect risk: RCtBt+1 controlling for Bt or RHtBt+1

controlling for Bt

IV. Temporal context After people have had time to act and current behavior
change rates are low

Hypothesis tested “People who think it is risky to not take precautions behave
more cautiously than those who do not think it is risky”
Because cross-sectional correlations are recommended
under these conditions there is no advantage to prospective
data (see section II for specific recommendations). If
prospective data are available, RHtBt+1 can be used (or
RCtBt+1 if the precaution or test result does not affect risk).

Notes: The appropriateness of the correlations listed for cross-sectional data is based on the
assumption that the risk perception observed is essentially the same as it was before people
took action. When correlated variables do not have subscripts to indicate time, they refer to
measurements made at the same time. Wherever RH appears, RL or RH−RL can also be used.
Wherever RC appears, R might be used, but the former is preferable. These various risk
perceptions are not interchangeable; the information obtained will be different.
B = Pattern of precautionary behavior at a specific time point. Includes both performance of
risk-decreasing behaviors (e.g., using condoms) and non-performance of risk-increasing
behaviors (e.g., avoiding unprotected sex).
∆B = Change in precautionary behavior between two time points.
R = Perceived personal risk (e.g., “What is your risk of getting AIDS?”).
RC = Perceived personal risk if current behavior continued (e.g., “If you continue your current
pattern of behavior, what is your risk of getting AIDS?”).
RH = Perceived personal risk from engaging in a high-risk behavior (e.g., “What would be your
risk of getting AIDS if you never used condoms?”).
RL = Perceived personal risk if engaging in low-risk behavior (e.g., “What would be your risk of
getting AIDS if you always used condoms?”).
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At first, I thought that I could explain this data analysis problem in a brief
note, and I agreed to write a short article for a special issue of the journal
Psychology and Health that would focus on theory. The more I thought about
the problem, however, the more complicated it became. What if the risk
perception dealt not with hazard likelihood but with hazard severity or illness
treatability? A woman might get a mammogram to increase the likelihood
that she could be cured (i.e., decrease the likelihood that she would die) if
breast cancer were found, but a negative mammogram does not decrease the
likelihood of eventually developing breast cancer. In this case, a woman’s
risk judgment after the screening would have no reason to be different from
what it was beforehand. What about studies using prospective data or those
using intentions to act as the outcome variable, rather than action itself? And
what about different kinds of risk questions, such as those that involve con-
ditional statements: “What would be your risk of lung cancer if you had not
quit smoking?”

With the aid of colleagues Mark Nicolich and Alex Rothman I gradually
worked through these issues. Eventually, several years after the special issue
of Psychology and Health had gone to press without us, we finished our articles
and guided them into print (Weinstein and Nicolich, 1993; Weinstein et al.,
1998b). Table 2.2 summarizes our conclusions about the best ways to analyze
correlational data. (The table only shows recommendations for correlations in
which behavior is the outcome variable. The original articles also include
recommendations for what to do when only self-reports of intentions to act
are available.) The analyses that we recommend still do not prove causality,
but at least they are not testing the idea that high perceived risk motivates
people to take precautions with an analysis that blatantly violates the hypo-
thesis it is intended to test. The best that the recommended analyses can
determine is whether the data are consistent with the hypothesis.

In the course of this work we decided to find out how prevalent were these
data analysis problems. We reviewed five years of four respected journals in
the health behavior field, Health Psychology, Psychology and Health, Journal of
Behavioral Medicine, and Health Education Quarterly (Weinstein et al., 1998b). In
this select group, more than 30 percent of the articles that examined the risk
perception–health behavior relationship had used analyses that were clearly
invalid. Subsequently, colleagues have told me that the situation is even
worse in journals that are not so selective. Thus, this is a very widespread
problem in correlational studies of health behavior.1

Reducing Unrealistic Optimism about
Personal Risk

Early investigations had identified several ways that unrealistic optimism could
be reduced. Two similar experiments (Lachendro and Weinstein, 1982;
Weinstein, 1980, study 2) accomplished this by creating a more realistic (i.e.,
less pejorative) view of the average person. As a preliminary step, a large
group of individuals prepared handwritten lists of all the factors that increased
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and decreased their chances of experiencing specific problems in the future.
Half of the study participants (none of whom had prepared a list) read five of
the handwritten lists and then all estimated their own relative risk. The data
showed that learning what others had listed significantly reduced participants’
optimistic biases.

In one of the studies (Lachendro and Weinstein, 1982), just asking people
to imagine what a typical peer might list as reducing and increasing his or her
risk was enough to reduce biases, suggesting further that part of people’s
unrealistic optimism comes from a failure to think carefully about the person
to whom they are comparing themselves. Yet, though reduced in size, the
optimistic biases remained substantial. The interventions changed judgments
that were highly optimistic to ones that were only moderately optimistic or
neutral, but there was no increase in the number of people who acknow-
ledged above-average risk. We also found that simply asking study participants
to list all the factors that increased or decreased their own risk had no effect
on their risk judgments.

A third study (Weinstein, 1983) was designed to provide more structured
feedback about the risk status of peers. College students recorded their stand-
ing on a variety of risk factors for a number of hazards. One point along each
scale was marked in red to show participants the average standing of fellow
students on the risk factor. When those in the study proceeded to estimate
their own relative risk for these health problems, biases were eliminated.
Interestingly, students who filled out a version of the same risk factor ques-
tionnaire that was not marked to show the standing of peers became more
optimistic, not less, as if learning of additional risk factors simply gave people
more opportunities to think of reasons why their own risk was low.

Bill Klein and I decided to look further into ways of reducing optimistic
biases (Weinstein and Klein, 1995). In one investigation we tried to present
risk factors in a way that would highlight the fact that our study participants’
risk factor profiles were less than ideal. The effects of focusing attention on
the positive end of a risk factor dimension (e.g., “I have never gotten drunk”)
were contrasted with those of an approach that focused attention on the
negative end of the dimension (e.g., “I get drunk three or more times each
week”). Our hypothesis was that the “positive end” approach would decrease
optimistic biases by helping people see that there were many risk-decreasing
attributes that they did not have.

Seven attributes related to heart disease and eight related to drinking prob-
lems were presented in a checklist format, with only the high-risk or low-risk
attributes listed. After checking the attributes that described them, our college
student participants rated their own risk and the average student’s risk on
scales that ranged from “no chance” to “certain to happen.” Examination of
the results showed that neither experimental group’s optimistic bias had de-
creased relative to that of a no-list control group. Instead, both interventions
had a tendency to increase the optimistic biases.

Our next study again tried to reduce biases by altering the standard of
comparison people use when making risk judgments. We hypothesized that
people tend to compare themselves to someone who is especially vulnerable
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to a hazard, someone who embodies all the high-risk factors for that hazard
(see Perloff and Fetzer, 1986). If, instead, we could make a low-risk person
the target of comparison, people might realize that their risk was not neces-
sarily less than that of the average person.

We recruited college students for an experiment that was described as a
study of visualization. Our goal was to get our participants to form a vivid
mental image of one of two people: either someone who had many attributes
that increased the risk of becoming seriously overweight (such as being from
an overweight family, loving snack foods, and hating to exercise) or someone
who had many attributes that decreased the risk of becoming seriously over-
weight (such as being from a thin family, following a vegetarian diet, and
enjoying exercise). We supplied these attributes to participants so that we
could be certain that the high-risk and low-risk images were based on the
same factors. There was also a no-visualization control group. After the visu-
alization experience, our participants rated their own chances of becoming
overweight. Contrary to predictions, but consistent with Study 1, participants
encouraged to think about someone at low risk did not decrease their tend-
ency to claim that they were less likely to have weight problems than their
peers. However, participants who had formed a mental image of a high-risk
person showed a significant increase in optimistic bias.

A final study tried still another approach. Several investigators (Levi
and Pryor, 1987; Sherman et al., 1981) have shown that if people generate
reasons to explain why a particular outcome might happen to them or think
through a series of events that could lead to this outcome, their perceptions of
the likelihood that the outcome will occur increases. We applied this same
technique to perceptions of personal risk. Our participants were asked to list
all the factors they could think of that tend to increase (or, in another condi-
tion, to decrease) the likelihood that they would eventually become 30 or
more pounds overweight or would develop a drinking problem. Then they
were asked about the likelihood that they would experience these problems
in the future.

Once again, we found that asking people to focus on factors that made a
problem more likely did not reduce their optimistic biases. The only signific-
ant effect in this experiment was a decrease in the perceived risk of weight
problems for people in the risk-decreasing condition. Thus, an approach that
had proved effective in changing attitudes or predictions about future events
in other research was not able to reduce unrealistic optimism in people’s
predictions about their own futures.

Overall, our results were depressingly consistent. None of the experiments
Klein and I conducted had succeeded in raising perceptions of relative risk or
decreasing optimistic bias. Nevertheless, in several cases, the same kind of
intervention applied in an opposite manner was able to increase optimistic
biases. This imbalance in the consequences of two conceptually identical inter-
ventions strongly suggests that these are, at least in part, motivated biases. In
other words, people welcome the idea that their relative risk is low but resist
the idea that their relative risk is high. We thought about calling the article
that described this series of experiments, “Four failures to reduce unrealistic
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optimism,” but settled on the more serious-sounding title, “Resistance of per-
sonal risk perceptions to debiasing interventions.”

Klein and I had tried to find approaches that, by shaping the way in which
people thought about their risk, would help them realize on their own that
they were not necessarily better off than their peers. Such approaches could
be incorporated directly into public education campaigns. The successful,
earlier experiments that had provided people with actual information about
their peers would be more difficult to implement in mass campaigns, although
they might be used in small-scale interventions.

A more direct and potentially more powerful approach for reducing un-
realistic optimism would be to provide explicit, personalized feedback about
a person’s relative risk. To determine relative risk, one needs information
about the individual’s risk factors, a way to combine these factors to arrive
at a summary risk estimate, and information about the risk of a relevant
peer group. These requirements make it difficult to use this strategy in mass
campaigns, but it does not seem impossible to have messages telling smokers,
and even smokers with different levels of tobacco use, how much their risk of
heart disease and cancer is increased above that of their non-smoking peers.

Personalized feedback to increase recognition of personal risk is well suited
to settings that provide direct contact with your intended audience, for ex-
ample, during a doctor’s visit or through an interactive computer program,
and it is beginning to be evaluated in such settings. However, the issues and
effects are complex. For example, Lipkus et al. (2000) found that giving
women personalized estimates of absolute breast cancer risk, estimates that
were much smaller than study participants’ initial expectations – increased
optimistic biases in comparative risk. Recently, my colleagues and I (Weinstein
et al., 2001) found that participants in our study of colon cancer perception
overestimated their comparative risk and were reluctant to believe the lower
values they received despite the detailed risk factor information that accom-
panied these communications.

Stages of Precaution Adoption

Evidence from Radon Research

Our surveys and experiments had generated a mass of data dealing with
radon beliefs and testing, but no clear causal link between perceptions of risk
and action had emerged. Looking through these data once again, three points
caught our attention. First, large numbers of people had either never heard of
radon or said that they had never even thought about testing. This observa-
tion raised doubts about the relevance of the most widely used theories of
preventive health behavior to this situation.

Because any significant change in behavior seems to require conscious
decision-making, it appears appropriate to view action as the outcome of a
cognitive process that considers the expected advantages and disadvantages of
this action. The most obvious advantage of precaution taking is the risk that
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can be avoided (i.e., the decrease in the likelihood or severity of harm). Other
advantages could include peer and family approval, decreases in anxiety, or
increased feelings of self-efficacy. The disadvantages and problems of precau-
tion taking include the difficulties of successfully changing behavior and the
possible need to give up a pleasurable habit (such as smoking or snacking).
The most popular current theories of health behavior (e.g., Theory of Reas-
oned Action – Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975; Fishbein
and Middlestadt, 1989; Theory of Planned Behavior – Ajzen, 1985; Ajzen and
Madden, 1986; Health Belief Model – Janz and Becker, 1984; Kirscht, 1988;
Rosenstock, 1974; Protection Motivation Theory – Rogers, 1983; Prentice-
Dunn and Rogers, 1986; Subjective Expected Utility Theory – Edwards, 1954;
Ronis, 1992; Sutton, 1982) adopt this decision-making perspective, predicting
action from the individual’s views about costs and benefits and incorporating
most of the variables just mentioned.

Obviously, it is possible to explain someone’s action in terms of his or her
expectations about positive and negative outcomes only if the person has
thoughts and expectations about these outcomes. Yet, it was clear that the
many people in our research who knew nothing about radon or who said
they had never thought about testing did not have any position on these
issues. Rather than having considered the pros and cons of testing and having
decided not to act, they had not made any decision about testing.

The studies of reactions to the Cancer Atlas that I described earlier in this
chapter had also found many people who were uncertain and answered ques-
tions about risk with phrases like “can’t say” or “maybe.” These people, too,
seemed predecisional, and they showed less interest in learning about the
environmental cancer threat than those who held more definite beliefs.

The dominant theories of preventive health behavior might be appropriate
for people who are trying to decide whether to act, but these theories ap-
peared irrelevant to people who never heard of the hazard, had never con-
sidered whether they might be at risk, or had never thought about taking any
precautions. Any complete theory of health behavior would somehow have
to include all these groups (Weinstein, 1988).

The second thing we noticed (Weinstein and Sandman, 1992) was that
many variables in our radon studies were able to predict interest in testing.
A person’s perceived risk, that is, the belief that his or her home was likely
to have hazardous radon levels – was the single best predictor. Yet, none of
the variables we measured, including perceived risk, differentiated between the
people who said they had decided to test and those who had actually gone
ahead to purchase a test kit.

Our guess was that the transition from intention to action in our studies
was not determined by a person’s beliefs and expectations, factors internal to
the person, but by situational factors that helped them carry out their inten-
tions. Although health experts know that it is easy and inexpensive to test
one’s home for radon, did homeowners know this? Were they deterred by
doubts about the kind of test kit to buy, how much they cost, where to get
them, how many to get, where to put them, how to use them, and so forth?
Contact with people who could answer their questions about testing, such as
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friends who had already tested, could be crucial in helping people resolve
these uncertainties. In other words, it seemed to us that the factors that
facilitated the purchase of test kits were different from those that had led to
decisions to test.

A final observation from the two experiments and the one prospective
survey that we had conducted concerned the state of mind that leads to
action. After screening out people who had never heard of radon, we had
asked respondents for their thoughts about testing, giving them five options.
These included four pre-action choices (“I never thought about testing my
home”; “I’m undecided about testing”; “I’ve decided I don’t want to test”; and
“I’ve decided I do want to test”) plus one post-action choice (“I have already
completed a test, have a test in progress, or have purchased a test”).

After the experiments had been completed and the follow-up survey in the
prospective study was finished, we looked to see which people in the pre-
action groups had bought radon tests. We thought that the order of three of
the categories was quite clear: never thinking about acting was the furthest
from action, being undecided was somewhat closer, and having decided to
act was closest of all. (The people who had decided not to act did not have
any obvious location among these categories, and, because we expected it
to be very difficult to get them to test, we had screened them out of the
experiments.)

What we found was that nearly all the testers came out of the “decided to
test” group. The likelihood of action did not increase gradually from group
to group, as one would expect if the groups represented different locations
along a continuum of action likelihood. For example, in a prospective study
of 453 people who had not yet tested (Weinstein and Sandman, 1992), the
rates of testing for those who said they had “never thought about it,” “thought
it was not needed,” or were “undecided” were 5.3 percent, 4.8 percent, and
3.5 percent, respectively. However, 28.2 percent of those who had said that
they planned to test did purchase a test kit. Thus, deciding to test appeared to
be qualitatively different, and reaching this stage appeared to be a precondi-
tion for radon testing.

Formulation of the Precaution Adoption Process Model
(PAPM)

The decision-oriented theories mentioned earlier combine the variables they
consider important in an algebraic equation that is either prescribed by the
theory or derived empirically from collected data (for examples, see Weinstein,
1993). Each theory has a single prediction equation. Substituting a person’s
standing on the relevant variables into this equation leads to a single num-
erical value for this individual, and this value is interpreted as the relative
probability that this person will act. Thus, the prediction rule places each
person along a continuum of action likelihood, and such theories might be
called “continuum theories.” The goal of interventions, according to this per-
spective, is to move people along the continuum, increasing the probability
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of action, though action can occur from any point along the continuum. If
different interventions increase the value of the prediction equation by the
same amount, they are all expected to produce the same change in behavior.

Such theories seemed inadequate to explain our observations. First, many
of the people we studied did not have opinions about the variables that would
have to go into the prediction equations of current models and could not be
placed anywhere along the action continuum. Second, in the process of com-
ing to adopt a precaution, it appeared to us that the barriers changed as a
person moved closer to action. With a single prediction rule, however, which-
ever variable is the most important determinant of the value of the equation
(it might, for example, be the one that had the largest regression coefficient)
would be most important for everyone, regardless of where along the action
continuum the equation had placed them. Finally, the pre-action categories
we identified, “never thought about it,” “undecided,” “decided to act,” cer-
tainly seemed to represent progress toward testing, but they could not be said
to occupy different places along a continuum of action likelihood since the
data suggested that action could only come from the people who had moved
through all the preceding categories and had decided to act.

To explain our data one needs a different kind of theory, a stage theory of
precaution adoption (Weinstein et al., 1998c). Stage theories are based on an
ordered sequence of qualitatively different categories (“stages”), and they as-
sume that people have to move through all the stages to get to the end point.
The barriers impeding progress toward the next stage change as people move
from one stage to the next. For example, general education may be needed by
people who are unaware of a risk, but those who have already decided to act
may need guidance in how to carry out their decision. Thus, the goals of a
stage theory are: first, to correctly identify the characteristics of the stages (so
that people can be classified) and, second, to identify the barriers between
stages (so that they can be helped to act). In effect, the second goal requires
us to develop a series of prediction equations, one for each stage transition.

Proposing a sequence of stages does not imply that progression is neces-
sarily inevitable or irreversible, as Bandura (1995) has asserted. In this respect,
behavior change is different from biological development. Furthermore,
because of the flexibility of human behavior, people do not need to spend a
fixed or minimum length of time in any stage. If all the factors needed to
convince people to act and to carry out an action are present simultaneously,
people may pass through all of the stages in a few moments. Yet, if an
essential component is missing, people may never get beyond their current
stage.

Rather than resembling stages of biological development, stages of health
behavior are more like the stages of buying a house. First people decide that
they need a new home. Then they search for a house that matches their
needs. Once such a house is found, they enter into negotiations with the
owner over the final price and the terms of sale. Next, they need to obtain a
mortgage. Finally, the sale is completed and they own a new home. Acquiring
a new house is not a steady, incremental process. Quite different issues are
important at different times, and at any point the process can be halted,
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Table 2.3 Precaution adoption process model and its application to home radon
testing

Precaution adoption process model stages Precaution adoption process
model for radon testing

Stage 1 Unaware Never heard
of issue of radon
∴ ∴

Stage 2 Unengaged Never thought
by issue about testing
∴ ∴ Ψ Decided

Stage 3 Deciding Stage 4 Undecided not to test
about acting Ψ Decided about testing
∴  not to act ∴

Stage 5 Decided Decided
to act to test
∴ ∴

Stage 6 Acting Testing
∴ ∴

Stage 7 Maintenance Not applicable

reversed, or even abandoned. Like buying a house, people may pass through
some stages of health behavior several times before they succeed in reach-
ing the final endpoint. Attempting to use a single equation to model the
process of purchasing a house would distort the complex and changing issues
involved.

If health behavior change proceeds through a series of stages, a theory that
correctly describes these stages makes possible the matching of treatments
to individuals – because people in different stages have different needs –
and the sequencing of treatments – because the stages have a temporal
order. Furthermore, a variable could be extremely important in determining
whether people are able to make a particular transition between stages,
but this variable may be much less important at other points in the process.
If so, the ability of this variable to predict action would appear to be modest
in a study that disregarded stages because the study would be mixing together
people from all the pre-action stages. Thus, to the extent that stage theor-
ies are true, standard correlational and experimental research designs blur
the role of particular variables by merging together many different stage
transitions.

Sandman and I suggested that the categories in Table 2.3 represent the
stages that people pass through as they progress from ignorance to action. We
called this theory the Precaution Adoption Process Model, using the word
“process” to emphasize that multiple steps are involved and to differentiate
this approach from models that reduce action to the single step of making a
decision. Furthermore, this is a model of how people come to adopt health
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precautions and does not try to explain how other health-related behaviors,
such as patterns of exercise or diet, are initially acquired.

Other stage or process models of health behavior, such as the Transtheor-
etical Model (Prochaska and DiClemente, 1983) or the Health Action Process
Approach (Schwarzer, 1992), propose different numbers of stages and use
different criteria to define these stages. For example, the Transtheoretical
Model defines stages in terms of when a person plans to change a behavior
(not within the next six months; within the next six months but not within
the next month; within the next month; currently acting; maintaining ac-
tion). Although these stages have names that make them appear quite similar
to the stages of the PAPM (pre-contemplation, contemplation, preparation,
action, and maintenance), it is clear from the definitions of the stages that the
two theories are quite different. There is growing evidence (Farkas et al.,
1996; Herzog et al., 1999; Quinlan and McCaul, 2000; Sutton, 2000) that the
arbitrary time points used in the first three categories of the Transtheoretical
Model do not refer to qualitatively different stages and, if anything, represent
variations in the strength of a person’s intention to act.

Testing the Precaution Adoption Process Model

Testing stage models, with their multiple transitions, is more difficult than
testing continuum theories (Weinstein et al., 1998c). A key feature of stage
theories is the idea that different variables influence movement at different
stages. If this idea is correct, a treatment designed to change one of these
variables should be most effective when applied to people in the correct stage.
Thus, individuals in a given stage should respond better to an intervention
that is matched to their stage than to one that is mismatched (i.e., matched to a
different stage). To test the Precaution Adoption Process Model we decided to
carry out just such an experiment. Only the main features of the experiment
are described here; additional details are available in the full report of the
study (Weinstein et al., 1998a).

The experiment focused on two stage transitions: from being undecided
about testing one’s home for radon (Stage 3) to deciding to test (Stage 5), and
from deciding to test (Stage 5) to actually ordering a test (Stage 6).

Increasing homeowners’ perceptions of the likelihood of having unhealthy
radon levels in their homes appeared to be important in getting undecided
people to decide to test. Consequently, this was chosen as the goal of one
intervention (“High-likelihood”). Interventions focusing on risk had not been
effective, however, in getting people to actually order tests (Weinstein et al.,
1990, 1991). Instead, several studies had found that test orders could be
increased by increasing the ease of testing (Doyle et al., 1991; Weinstein
et al., 1990, 1991). Thus, for people who had already decided to test, the
second intervention was intended to lower barriers to action by providing
information about do-it-yourself test kits and a form that could be used to
purchase a test kit from the American Lung Association (“Low-effort”). These
two treatments were combined factorially to create four conditions: Control (no
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intervention), High-likelihood, Low-effort, and Combination (High-likelihood
+ Low-effort).

The investigation took place in Columbus, Ohio, a city with high radon levels,
and study participants were initially contacted by telephone. Those indivi-
duals who were either in the “undecided” stage or “decided to test” stage were
assigned at random to one of the four experimental conditions. The experi-
mental interventions were delivered by videotapes sent to each participant.
Follow-up telephone interviews were carried out 9–10 weeks after respond-
ents returned a post-video questionnaire. The interviewers determined whether
participants had purchased a radon test kit and, if not, determined their final
stage.

Predicting Progress Toward Action
The upper half of Table 2.4 shows the percentage of people from each pre-
intervention stage who progressed one or more stages toward testing. This
criterion (rather than progress of only one stage toward testing) was chosen
because although people stopped at one stage were hypothesized to lack the
requirements to get to the next stage, there was no a priori reason to assume
that they did not already possess the information or skills needed to overcome
later barriers. The first row of the table indicates the percentage of people
at follow-up who had moved from the undecided stage to either the decided-
to-test or the testing stage. The second row of the table shows the percentage
of decided-to-test people who had moved on to the testing stage.

As expected, the High-likelihood treatment was much more effective for
undecided participants than for decided-to-act participants. Also as predicted,
the Low-effort treatment had a relatively bigger effect on people already
planning to test than on people who were undecided.

Table 2.4 Radon testing as a function of experimental condition and
pre-intervention stage

Condition

Pre-intervention Control High-likelihood Low-effort Combination
stage

Progressed one or more stage toward acting (%)a

Undecided 18.8 41.7 36.4 54.5
(138) (144) (130) (139)

Decided-to-test 8.0 10.4 32.5 35.8
(339) (338) (329) (345)

Purchased radon test kit (%)
Undecided (a) 5.1 (b) 3.5 (c) 10.1 (d) 18.7
Decided-to-test (e) 8.0 (f) 10.4 (g) 32.5 (h) 35.8

a The group size in each cell is shown in parentheses.
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Predicting Test Orders
The follow-up interviews revealed that radon tests were ordered by 342 study
participants or 18 percent of the sample. The data concerning test orders are
presented in the bottom half of Table 2.4. One of the powers of a stage model
is its potential for predicting how people in different stages will react to
interventions. In subsequent paragraphs the predictions are presented in
brackets and experimental groups are labeled with letters that refer to the
cells in the table. Test order rates of both undecided and decided-to-test
participants in the Control condition were expected to be quite low since
both groups were viewed as lacking information needed to progress to action
[(a) ≈ (e), both small]. The main problems facing people who had decided to
test were hypothesized to be the difficulties in choosing, purchasing, and
using radon test kits. Thus, the Low-effort treatment was expected to be
much more helpful than the High-likelihood treatment in getting people in
this stage to actually order tests [(g) > (f)]. In fact, past research (Weinstein
et al., 1990, 1991) suggested that the High-likelihood treatment would be in-
effective in eliciting testing from people planning to test [(f) ≈ (e)], and, more
obviously, unable to elicit test orders from undecided people [(b) ≈ (a)].
Furthermore, since it was anticipated that people in the decided-to-test stage
did not need further information about risk, we predicted that testing in the
Combination condition would not be significantly greater than testing in
the Low-effort condition [(h) ≈ (g)].

According to the PAPM, people who are undecided have to decide to test
before acting, so a Low-effort intervention alone was not expected to produce
test orders from this group [(c) ≈ (a)]. However, undecided people in the
Combination condition received both high-likelihood information (seen as
important in deciding to test) and low-effort assistance (seen as important for
carrying out action intentions). Some of these people might be able to make
two stage transitions [(d) > (c)], but not as many as decided-to-test people in
the Combination condition who needed to advance only one stage [(d) < (h)].
When these predictions were compared to the data, it was found that none of
the pairs expected to be approximately the same were significantly different
(p’s > 0.3), but all the pairs predicted to be different were significantly dif-
ferent (all p’s < 0.0001 except for the hypothesis that (d) > (c), p = 0.03).
Although it is theoretically possible for the same predictions to be generated
from a theory based on a single, algebraic equation, the equation would need
to have a large number of interaction terms, terms that would produce large
impacts for some individuals and small impacts for others. No other current
theory is able to predict the pattern shown in Table 2.4.

Although hypotheses derived from the Precaution Adoption Process Model
were strongly supported, the experiment looked only at a small part of the
model – two stage transitions. Other transitions and other hazards obviously
need to be examined. In such work it is important to keep in mind that even
though I believe that the stages of the PAPM are relevant to all precaution
adoption, there is no reason to believe that the barriers between stages will be
the same across hazards. Thus, each study of a new hazard must discover
anew the issues limiting progress between stages.



46 WEINSTEIN

Another limitation of this experiment is that all participants knew they
were part of a research study, so they undoubtedly paid more attention to the
interventions than they would have otherwise. In fact, we might expect that
in real life messages that are irrelevant to someone’s stage would be largely
ignored, so stage effects might be even greater if observed under more natural
conditions.

What We Don’t Know

Although much has been learned about risk perceptions and health behavior,
progress in understanding the links between them has been slow. Earlier
I discussed several reasons for this state of affairs. These include the excessive
use of correlational research designs, with their attendant ambiguity about
causation; the frequent failure to analyze cross-sectional data correctly; the
difficulties experimenters encounter in manipulating risk perceptions; and
the absence of valid reviews of the risk perception–risk behavior literature.
I would add to these problems the over reliance on behavioral intentions,
rather than actual behavior, as the outcome criterion, and the failure of
researchers who believe in one theory to ask whether their data could be
explained just as well by other theories. This last has several causes, including
ignorance of theories other than the one selected for study, reluctance to
gather additional data (though several theories are so similar that hardly any
additional data would be needed), and unrealistic page limitations imposed
by journal editors. The foregoing problems concern the choice of research
designs, the manipulation of variables, and the analysis and interpretation
of data.

Correcting these problems should not be too difficult, requiring researchers
who are informed about and willing to address these methodological defici-
encies and to focus more on theory-oriented, experimental research. But
even if these problems are addressed, there remain other issues that cannot
be resolved by improved methodology. In this concluding section I describe
briefly some of the substantive and conceptual issues that will need attention
and resolution before anyone will really understand the risk perception–
preventive behavior relationship.

The Multi-dimensionality of Risks

For the most part, the word “risk” in this chapter referred to a specific issue,
the probability that a harmful event will occur. Severity is another attribute of
harmful events that is included in most theories of preventive health behavior.
Severity is usually assessed by one or two questions that ask for an overall
judgment about how bad it would be to experience the problem. This approach
glosses over the separate and perhaps different roles that expectations of
disability, pain, duration, death, curability, dependency and disfigurement
might play. Some of these issues may be more influential than others, and a
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summary judgment of severity may miss what is really important to people.
(For an empirical study of hazard attributes other than severity see Klohn and
Rogers, 1991.)

Nearly all of the studies that have examined the links between risk per-
ceptions and precautionary behavior have considered just these two aspects
of risk perceptions – likelihood and severity – and they have assessed such
perceptions through only one method – direct questioning (e.g., “How serious
would it be to have it happen to you?”). However, no real hazards can be
adequately described by just these two dimensions (Weinstein, 1999).

As an example, consider cigarette smoking. Smoking can lead to many
different negative outcomes – including wrinkles, sick family members, short-
ness of breath, heart disease, and cancer – and these vary greatly in the
likelihood that they will lead to disability or death. These outcomes vary in
the delay between beginning smoking and experiencing harm, in the degree
to which they are reversible by quitting, and in the extent to which there are
warning signals of approaching harm. It is highly questionable whether these
issues are adequately described by summary judgments of the likelihood and
severity of health problems from smoking.

Other hazard attributes that may influence behavior (and that certainly
influence risk perceptions; Slovic, 1987) include whether the hazard is per-
ceived to be familiar or unfamiliar; natural or manmade; appearing slowly
or gradually; understood by science or poorly understood; infectious or not
infectious; and so on. All of these are aspects of “risk perception” and need
consideration.

Understanding Perceived Likelihood

Even though perceptions of hazard likelihood have been recognized as import-
ant since the earliest theories of health behavior were formulated (e.g.,
Hochbaum, 1958), we still know almost nothing about how people process,
store, and retrieve information about the probability of harm. One thing is
clear; people have great difficulty using the odds and percentages that form
the scientist’s language of probability (Weinstein, 1998a). Even if people are
able to cite a probability statistic accurately, it does not mean they understand
what this number really means or that they actually use this number in
making decisions. This fact should not be surprising. Aside from weather
forecasts, hardly ever does the public receive, generate, or make choices on
the basis of numerical probability data.

How do people normally think about probability? Is it more natural to
think about the absolute magnitude of a risk, or do people tend to think in
terms of risk comparisons (i.e., which risks are bigger or smaller than others)?
Do people focus on whether their own risks are higher or lower than those of
their peers? Since people have such difficulty with numerical probabilities, do
they have some kind of verbal or non-verbal category system for risk? Do
different people use different kinds of cognitive structures to understand their
vulnerability, so that some rely on between-hazard comparisons and others
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on a small number of probability categories? We can neither assess percep-
tions of likelihood well nor communicate perceptions of likelihood effectively
without a better understanding of how people process and use probability
information.

Factors Other than Beliefs that Affect Behavior

An implicit assumption of current decision-oriented theories of preventive
health behavior is that cognitive appraisals (i.e., judgments about hazard
attributes and other situational features) are the sole determinants of pre-
cautionary behavior. I seriously doubt, however, that responses to hazards can
ever be predicted adequately from our judgments alone. Hazards also produce
emotional reactions, such as fear, and can have persistent effects on mood.
They can produce unbidden thoughts that vary in their vividness, frequency,
and intrusiveness. In current theories, these factors would be relevant to
action only if they influenced hazard perceptions.

Considerable evidence exists demonstrating that worry (a poorly defined
concept containing elements of both emotion and attention) is often a good
predictor of action (e.g., McCaul et al., 1996) and that worry provides pre-
dictive power beyond that provided by judgments of likelihood and severity.
Similarly, in a study of the steps people take to protect themselves against
tornadoes (Weinstein et al., 2000a), my colleagues and I found that a dimen-
sion we called “preoccupation,” a combination of intrusive thoughts, vigil-
ance, and frequency of thoughts, predicted action better than did ratings of
tornado likelihood, control, self-reported anxiety, or self-reported depression.
Thus, reactions to risk involve more than beliefs and expectations, so even if
one were to collect ratings of all the hazard attributes mentioned earlier, we
would still have an incomplete picture of its impact on an individual.

Toward the Future

Do people take precautions to reduce their risks? It seems obvious that risk
influences preventive actions some of the time, but attempts to investigate
this relationship, how its strength various from person to person and from
hazard to hazard – have not been very successful. My research has helped to
clarify how we should (and should not) study these issues and to reinforce
the belief that under-estimations of risk encourage risky behavior. What is
not yet clear is how much our tendency to construct comforting assessments
of our own vulnerability limits preventive health behavior. It appears that
absolute risk judgments (e.g., it is “very unlikely”) sometimes predict action
better than relative risk judgments (e.g., it is “less likely for me than for other
people”), but these absolute judgments are often constructed by starting
with the perceived absolute risk for others and adjusting downward (thereby
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demonstrating biased perceptions of relative risk) to arrive at an absolute risk
for oneself (Chandler and Greening, 1995; Greening and Chandler, 1997;
Rothman et al., 1996; Weinstein and Lyon, 1999).

Risk reduction appears to be one of the most important reasons why people
adopt behaviors that protect them from harm, but it is not the only reason.
Better research, especially experiments examining the change in behavior
that can be achieved by altering perceptions of risk, could go a long way
toward helping us understand the risk perception–preventive behavior link.
If, as I believe, precaution adoption occurs through a series of stages, there
may be multiple points at which risk perceptions are important, and success-
ful attempts to explain the perception–behavior link (and to encourage self-
protective behavior) will have to incorporate these stages into research designs
and analyses.
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Note

1. To my knowledge, in the past couple of decades there have been only a few
reviews of studies examining the link between risk perceptions and action (e.g.,
Harrison et al., 1992; Janz and Becker, 1984; Floyd et al., 2000). Unfortunately,
none of these reviews excluded studies that used incorrect analyses. Thus, despite
the existence of a huge non-experimental literature, there are no trustworthy
summaries of this research. To find out whether high levels of perceived risk are
associated with a greater likelihood of subsequent action in correlational research,
one would need to carefully review hundreds of studies, screening out those that
used incorrect analyses and ones that are weak in other ways (for example,
inadequate sample sizes, questionable measurements, use of behavioral intentions
rather than actual behavior as the outcome variable, or low within-sample vari-
ance in the independent variables). Such a review would be an extremely valuable
contribution to the field, but it has yet to be carried out. Equally valuable would
be a review of the experimental literature on this topic, and because of the much
smaller number of studies, it would be a less daunting task.
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Introduction

For several decades, public health experts and communication researchers
have been concerned about whether health campaigns – sometimes very
costly efforts – were actually having their intended impact. There have been
some notable failures: the campaign to “Just Say No” to drugs probably did
little to turn adolescents away from marijuana, cocaine, or heroin. Over the
years, marketing principles generally thought to be effective have been articu-
lated, but often they have been deduced from the ground up, that is, without
guidance from overarching theories of persuasion or decision making. Many
such theories have been developed and tested within social psychology, and
such theories might do a great deal to inform applied work in health commun-
ication (and to motivate future research on health communication). In this
chapter, we discuss social psychological research and theory that can be used
to optimize the influence of health messages. In particular, we discuss research
on message framing that was initially inspired by Prospect Theory (Kahneman
and Tversky, 1979). Much of this research, and the persuasion literature in
general, might be organized by overarching models such as the Elaboration
Likelihood Model (Petty and Cacioppo, 1986b), and we describe in some
detail how such models might guide future attempts to understand effects of
health-relevant communications.
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Social psychological research on attitude change has studied many aspects of
persuasive communication (see Eagly and Chaiken, 1998; Petty and Wegener,
1998a, for recent reviews). The variables studied can be classified into four
broad categories of (a) the source of the persuasive message (e.g., expertise,
credibility, trustworthiness, attractiveness, and similarity to the recipient),
(b) the recipient of the message (e.g., knowledge about the attitude domain,
experience with the attitude object, and demographic and dispositional char-
acteristics expected to be associated with influenceability), (c) aspects of the
message itself (e.g., personal relevance of the message topic, discrepancy of
the message position from recipient opinions, use of rhetorical questions), and
(d) the context in which the message is encountered (e.g., distraction, audience
reactions to a message). (For more thorough reviews, see McGuire, 1969;
1985; Petty and Wegener, 1998a.) In the present chapter we focus on mess-
age factors in health communications.

Background: Fear Appeals

Though many message factors have been studied within the realm of health
communications, one of the oldest and most studied topics is the inclusion of
threatening (fear-producing) material in persuasive messages. Over the years,
there have been a number of approaches to fear-inducing messages. Hovland
et al. (1953) treated fear as a drive state that would motivate attempts to
reduce the state, including acceptance of a “reassuring recommendation” from
the persuasive appeal. However, high levels of fear were also thought to
motivate defensive behaviors such as inattention to the message, aggression
toward the source, and future defensive avoidance of the topic altogether.
Therefore, this drive-reduction approach predicted curvilinear effects of fear
(with moderate levels of fear producing the greatest message effectiveness),
and later work by Janis (1967) and McGuire (1968; 1969) conceptualized
such curvilinear effects as related to reception (understanding) of message
arguments juxtaposed with yielding to (acceptance of) the message.

Despite the centrality of emotional experiences in these early treatments of
threatening appeals, the cognitive revolution in psychology was accompanied
by views of fear appeals that were much more “cold” and cognitive. This
began with Leventhal’s (1970) parallel response model, in which cognitive
attempts at “danger control” operated as conceptually separate processes from
the “fear control” aimed at reducing emotional tension. Even more “cognit-
ive” treatments of threat/fear appeals were developed by Rogers (1975; 1983),
Beck and Frankel (1981), and Sutton (1982). These theories are generally
consistent with the expectancy-value notions that persuasive appeals will be
most successful when they describe likely positive consequences of action or
likely negative consequences of failing to take the recommended action (see
Eagly and Chaiken, 1998; McCaul this volume; Petty and Wegener, 1998a,
for discussions). In such approaches, the cognitive assessments of such
variables as the severity of the threat or one’s vulnerability to that threat
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take center stage. The direct role of fear per se is minimized, though emo-
tional reactions could influence one’s perceptions of the threat or the con-
sequences of action (Keller, 1999; Petty and Wegener, 1991; Rogers, 1983;
Witte, 1998).

There are certainly parallels between the work on fear appeals and the
work on message framing – the focus of the current chapter. For example,
framing of messages in terms of negative consequences of inaction can be
more threatening than framing in terms of positive consequences of action.
In addition, the former framing can often lead to increases in experienced
negative emotion on the part of message recipients. However, much of the
existing research on message framing has failed to document direct effects of
experienced emotion on message effectiveness.

Message Framing: Theoretical Background

Message framing refers to the emphasis in the message on the positive or
negative consequences of adopting or failing to adopt a particular behavior
(Rothman and Salovey, 1997). Therefore, appeals aimed at persuading indi-
viduals to perform a particular health behavior can be framed in different
ways. Gain-framed messages usually present the benefits that are accrued
through adopting the behavior (e.g., “a diet high in fruits and vegetables but
low in fat can keep you healthy”). Loss-framed messages generally convey the
costs of not adopting the requested behavior (e.g., “a diet low in fruits and
vegetables but high in fat can lead to cancer”).1 Although these two messages
convey essentially the same information about diet and health, one of these
messages might be more persuasive than the other in certain settings.

The initial point of departure for investigating the effects of framed per-
suasive messages on health behaviors was provided by Prospect Theory
(Kahneman and Tversky, 1979; 1982; Tversky and Kahneman, 1981). Pro-
spect Theory was developed to predict decision-making under conditions
of risk. The framing postulate suggests that decision makers organize informa-
tion in memory relevant to such decisions in terms of potential gains (i.e.,
benefits) or potential losses (i.e., costs) as compared to a reference point
(e.g., one’s present level of health). Factually equivalent material can be
presented differentially to individuals such that they encode it as either a gain
or a loss.

In a famous example of how framing can cause preference reversals, Tversky
and Kahneman (1981) presented individuals with a situation in which the out-
break of a disease is expected to kill 600 people. In one condition, participants
were presented with gain-framed information. They decided whether to endorse
a program guaranteeing that 200 people will be saved out of the original
600 people or one that claims there is a 0.33 probability that all 600 will be
saved but also a 0.67 probability that no one will be saved. Note that although
the “expected value” of the two programs is identical, the first option emphas-
izes a certain outcome, but the second emphasizes a probabilistic or risky
outcome. Participants presented with these choices overwhelmingly selected
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the first option, the certain outcome, in which 200 people are guaranteed to
be saved.

A second group of participants was presented with the same two options.
However, in this version, the potential losses were emphasized. Participants
had to choose between a first program in which 400 people out of the original
600 will certainly die or one in which there is the same 0.33 probability that
no one will die and a 0.67 probability that all will die. Once again, the
“expected value” of these two options is identical. Furthermore, these two
options differ from the two previous options only in that they make salient
potential costs or losses – deaths – as compared with the options that made
salient potential benefits or gains – lives saved. In the loss-salient situation,
participants overwhelmingly choose the second option, in which there is a
0.67 probability that everyone will die. When losses are anticipated, people
no longer prefer the option that is a sure bet (400 will die, but 200 will live).
Rather, they choose the option that involves risk or uncertainty (all might
die, but all might live).

Prospect Theory summarizes these decision strategies by noting that indi-
viduals are, in general, risk-seeking in the domain of losses but risk-averse in the
domain of gains. Prospect Theory assumes that an S-shaped function relates
objective outcomes to their subjective values, and that the function is concave
for gains and convex for losses and steeper in the loss domain. This function
suggests that when behavioral choices involve some risk or uncertainty, indi-
viduals will be more likely to take these risks when information is framed in
terms of the relative disadvantages (i.e., losses or costs) of the behavioral
options.

Framing and the Prevention/Detection Distinction
The literature on framing and health promotion has yielded an interesting
pattern of findings (reviewed in Rothman and Salovey, 1997; Wilson et al.,
1988). Although loss-framing has been especially effective when promoting
breast self-examination (Meyerowitz and Chaiken, 1987), HIV screening
(Kalichman and Coley, 1995), and mammography utilization (Banks et al.,
1995; Schneider et al., 2001a), gain-framed messages have encouraged pre-
ferences for certain surgical procedures (Levin et al., 1988, Experiment 2;
Marteau, 1989; McNeil et al., 1982; Wilson et al., 1987), the use of infant car
restraints (Christophersen and Gyulay, 1981; Treiber, 1986), regular physical
exercise (Robberson and Rogers, 1988) and sunscreen utilization (Detweiler
et al., 1999; Rothman et al., 1993).

Despite the disparate behavioral domains, considering the type of behavior
being promoted can simplify the pattern of message framing effects on health
behaviors. Loss-framed messages have been effective in promoting mam-
mography, BSE, and HIV testing, all early-detection behaviors. Conversely,
gain-framed messages have been effective in promoting the use of infant
car restraints and sunscreen, both prevention behaviors. From a Prospect
Theory point of view, the perceived risk (of finding an abnormality) could
make loss-framed messages more persuasive in promoting the detection
behaviors. However, prevention behaviors may not be perceived as risky at
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all; they are performed to deter the onset or occurrence of a health problem.
Choosing to perform prevention behaviors is a conservative option – it main-
tains good health. From the view of Prospect Theory, because risk-averse
options are preferred when people are considering benefits or gains, gain-
framed messages might be more likely to facilitate performing prevention
behaviors. Therefore, our initial empirical work tested whether the match
between a message frame (gain or loss) and the required health behavior
(prevention or detection) effectively creates behavior change. That is, are
gain-framed messages more persuasive when promoting prevention behaviors,
but loss-framed messages more persuasive when promoting early detection
(screening) behaviors?

Highlights from a Ten-year Program of Research on
Health Message Framing

Since 1990, we (the Health, Emotion, and Behavior [HEB] Laboratory in the
Department of Psychology at Yale University)2 have conducted a program of
research investigating the influence of variously framed messages on behaviors
relevant to cancer or HIV/AIDS. Many of these experiments have been con-
ducted in field settings – such as community medical clinics, housing develop-
ments, and public beaches – often under the auspices of some kind of health
promotion program. Other experiments have been conducted in the labor-
atory, in which we have sacrificed some ecological validity, but have gained
greater control over the experimental setting and greater opportunity to ex-
plore potential mediators and moderators of framing effects. In the pages to
follow, we organize the presentation of these experiments in the following
way. First, we describe two field experiments demonstrating that loss-framed
messages are especially effective in promoting early detection behaviors such
as screen mammography. Then we describe two experiments showing that
gain-framed messages are persuasive when the target behavior is a prevention-
oriented activity such as the use of sunscreen. Third, we discuss health behaviors
that can be described as having either prevention or detection functions, and
we show that gain-framed messages are more persuasive in the former case
but loss-framed messages are more persuasive in the latter. Finally, we present
some findings from our program of research focused on HIV/AIDS, and argue
that some behaviors, like HIV-testing, might be construed as having different
functions by different message recipients and that the effectiveness of one
frame or the other depends on these a priori construals (for a more complete
review, see Salovey et al., 2002).

Loss-framed Messages Promote Detection Behaviors:
Mammography

In many ways, screening mammography is the quintessential early-detection
behavior. Women are encouraged to obtain mammograms annually (especially
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after age 50), and most seek screening believing that they are healthy. Obtaining
a mammogram, then, is a psychologically risky behavior – a woman runs the
risk of finding out she has an abnormality that could be cancerous when
previously she thought she was healthy. Because mammography involves a
probabilistic, uncertain outcome, it should be better motivated by loss-framed
messages than gain-framed messages.

Our first experiment focused on mammography screening was conducted
as part of a workplace health-promotion program at a large telephone com-
pany (Banks et al., 1995). Women were recruited through announcements in
their paycheck envelopes. Anyone who had obtained fewer than 50 percent
of the mammograms that they should have for someone of their age (assum-
ing one every other year between age 40 and 50, and then one annually after
age 50) was invited to view a 15-minute videotape on breast cancer and
mammography. A sample of 133 women were assigned randomly to view
a video during their lunch hour in which most of the information was
presented either in gain-framed terms (e.g., the title was “The Benefits of
Mammography”) or in loss-framed terms (e.g., titled, “The Risks of Neglecting
Mammography”). The sample was about 80 percent white and mostly Cath-
olic. These women were generally from middle-class families and had mod-
erate levels of education. We assessed attitudes relevant to breast cancer and
mammography before and after the video presentation and, more import-
antly, assessed utilization of screening mammography 6 and 12 months later.
Sample sentences from the two videos are provided in Banks et al. (1995,
Table 1).

Interestingly, women who viewed the gain- or loss-framed video did not
differ in their liking for the video or knowledge gleaned from it. However,
after 12 months, it was clear that the loss-framed video had been more
persuasive: 66.2 percent of the women had obtained a mammogram com-
pared to 51.5 percent of the women who had viewed the gain-framed video.
Similar differences, though not as large, were also obtained after just 6 months.

Some years later, we replicated this experiment but with a very different
population of women (Schneider et al., 2001a). We recruited 752 women
from two inner-city health clinics and several public housing developments
in the same neighborhoods. About 43 percent were African American,
27 percent Anglo, and 25 percent Latina. Most of the participants were from
low-income families (less than $13,500 per year) with a mean age of 56.
Once again, women viewed a 15-minute video about breast cancer and
mammography that was gain- or loss-framed. We made different pairs of
framed videos, one pair emphasized the problem of breast cancer for all
women, black, white or Latina. The other videos were targeted especially for
either black, white, or Latina women and provided statistics and pictured
models drawn only from those groups. We called these pairs of videos
“multicultural” versus “targeted.”

As measured 6 months later, the advantage for loss- over gain-framed
messages seen in the telephone company study (Banks et al., 1995) was
replicated here. With the multicultural messages, which were most like the
ones used at the telephone company, 50 percent of the women who viewed
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the loss-framed message had received a mammogram compared to only
36 percent in the gain-framed version. However, there were no differences
due to framing when the messages were targeted to the specific ethnicity of
the participants, and neither version of the targeted video was as effective as
the loss-framed, multicultural one. After 12 months, the pattern of findings
was still the same, but the size of the effect had attenuated to some extent.
Perhaps loss-framed messages that are so explicitly targeted to a particular
ethnic group elicit some defensiveness that counteracted their expected
effectiveness.

Taken together, loss-framed videos designed to promote screening mammo-
graphy are more effective than gain-framed videos provided they are designed
for a multicultural audience rather than specifically targeted for a particular
ethnic group. This effect has been obtained in two quite different samples.
Given that mammography is a health behavior that involves a psychological
risk – the uncertainty associated with the potential to find cancer – these
findings are consistent with the Prospect Theory prediction that risk (uncer-
tainty) should be preferred over certainty when losses are made salient.

Gain-framed Messages Promote Prevention Behavior:
Sunscreen

In comparison to screening mammography, the use of sunscreen at the beach,
like most prevention-oriented health behaviors, involves few uncertainties
and little psychological risk. One can be fairly sure that using sunscreen is
a low-cost way of reducing skin cancer risk. Prospect Theory suggests that
individuals should prefer options with certain outcomes (to options with
probabilistic or uncertain outcomes) after considering potential gains, that is,
when the advantages of the option are made salient. So in contrast with the
findings obtained for screening mammography, we expected that the best
way to promote the use of sunscreen is with gain-framed messages.

Over the years, we have conducted several studies of framed messages and
interest in sunscreen, some among college students and others with more
diverse samples of sunbathers on public beaches. In one study, 146 under-
graduates read gain- or loss-framed pamphlets about skin cancer and sun-
screen use (Rothman et al., 1993, Experiment 2). After reading the pamphlets,
participants were given postage-paid postcards that they could mail to our
laboratory requesting sunscreen samples and more information about skin
cancer prevention. Interest in the pamphlet was high and did not differ across
the two framing conditions. The gain-framed pamphlet did arouse more
positive emotions, whereas the loss-framed pamphlet led to more negative
feelings as well as higher estimates of one’s risk for skin cancer. However, as
Prospect Theory led us to predict, it was the gain-framed pamphlet that motiv-
ated more requests for sunscreen. The advantage of gain-framed messages
over loss-framed ones was small for the men in the study, but quite sizable for
the women. For instance, 79 percent of the women who read a gain-framed
pamphlet subsequently requested sunscreen as compared to 45 percent who
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read the loss-framed pamphlet. For men, request rates were 50 percent and
47 percent, respectively. This might have occurred because the skin cancer
topic was viewed as more personally relevant by the women in the study.

For people sunbathing on the beach, however, skin cancer might be a
relatively involving topic for both genders. The beach certainly represents an
ecologically valid (and enjoyable) setting in which to collect data about inter-
est in sunscreen. In one experiment, we recruited 217 sunbathers on a public
beach to read either gain- or loss-framed brochures about sunscreen and the
prevention of skin cancer. After reading the brochure, they were given a
coupon that could be exchanged later for a free bottle of sunscreen. When the
sunscreen “vender” (actually, graduate students from the Health, Emotion,
and Behavior Laboratory) appeared on the beach about half-hour later, we
could observe, simply, which beach goers actually turned in their coupons.
Seventy-one percent of the participants who read a gain-framed pamphlet
subsequently requested sunscreen, but only 53 percent of those who read a
loss-framed pamphlet did likewise. This difference remained reliable even
when prior intentions to use sunscreen that day were statistically controlled.
The advantage of gain-framed messages over loss-framed messages was
especially apparent among beach goers who indicated that they had no prior
intention to use sunscreen that day. In the more psychologically involving
setting of the beach, these framing effects were seen in both men and women
(Detweiler et al., 1999).

Unlike our experiments targeting mammography in which an early detec-
tion behavior was best promoted using loss-framed messages, the sunscreen
experiments suggest that prevention behaviors might be best promoted with
gain-framed messages. This was exactly the pattern of effects predicted based
on the notions gleaned from Prospect Theory, but this pattern was only obtained
across very different experiments targeting very different behaviors. More
convincing data would require observing both the loss-frame and gain-frame
advantages within the same study when participants are randomly assigned to
conditions.

Some Behaviors Can Be Described as Detection or Prevention:
Mouthwash, Pap Testing, and Hypothetical Actions

Ideally, we would like to show that when a health behavior is described as
serving a prevention function, gain-framed messages are more effective than
loss-framed messages. But when the same action is described as an early
detection or screening behavior, loss-framed messages should be more effect-
ive. We have conducted this type of laboratory experiment in three different
domains – promoting the use of dental mouthwash, pap testing, and behaviors
relevant to a fictitious health problem.

Mouthwash
In our study promoting mouthwash, we described a mouth rinse product
to 120 University of Minnesota undergraduates (Rothman et al., 1999,
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Experiment 2). Half of these students heard about a typical mouthwash, one
that removes plaque from teeth and thus prevents tooth decay and gum
disease. The other half heard about a slightly more unusual mouthwash, one
that detects the buildup of plaque by leaving red discolorations on the teeth
where better brushing is needed (much like those red disclosing tablets that
many baby boomers were given in elementary school). As usual, arguments
in favor of either the prevention mouthwash or the disclosing mouthwash
were framed in gain or loss terms, and participants were assigned randomly to
receive one set or the other. Once again, ratings of the quality of the pamph-
let were unaffected by either the behavior-type or framing manipulations,
although participants reported having more positive affective reactions to the
gain-framed pamphlet.

Participants were asked about their intentions to buy the mouthwash in the
next week. As predicted, intentions to purchase the product were strongest
when the preventive mouthwash was described in terms of benefits of using
the mouthwash (gain-frame) and when the disclosing (detection) mouthwash
was described in terms of costs of not using the mouthwash (loss-frame). For
the prevention mouthwash, 67 percent of the participants planned to pur-
chase it after reading the gain-framed pamphlet, but only 47 percent planned
to purchase it after reading the loss-framed pamphlet. In the detection condi-
tion, 73 percent of the participants said they would buy the disclosing mouth-
wash after reading the loss-framed pamphlet, but only 37 percent of them
said they would purchase it after reading the gain-framed pamphlet. These
are some of the largest framing effects we have observed.

Pap testing
Pap testing is generally thought of as a behavior designed to detect cervical
cancer. But actually, pap tests can be described in two different ways, emphas-
izing their early detection function, which is typical of most pap messages, or
their preventive function. For example, health communicators can emphasize
the prevention of cervical cancer through the detection of pre-cancerous ab-
normalities with regular pap testing (this is similar to the prevention of skin
cancer through regular skin exams, detection and removal of pre-cancerous
moles). In a study that we just completed, we developed four different videotape
programs about the benefits of pap testing, gain- and loss-framed versions of
a program emphasizing the early detection of cervical cancer, and gain- and
loss-framed versions of a program emphasizing the prevention of cervical
cancer through the detection of pre-cancerous lesions that could then be
treated. Although this latter message is not exclusively focused on prevention,
it does include more information about cancer prevention than the more
typical pap test-promoting communications.

We showed one of these four videos to 497 women over age 18 attending
a community health clinic. Most of these women were from relatively poor
families; 59 percent were African American, 26 percent were Latina, and
12 percent were white. Six months later, rates of pap testing were highest in
the prevention-gain and detection-loss conditions as expected, though the
effect is not large.
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A Hypothetical Health Problem
No chapter about health communication and social psychology would be
complete without highlighting a study using a fictitious ailment. In this ex-
periment, we described to 176 undergraduates a new disease called the letrolisus
virus, that was much like the common flu but with much more health dam-
aging consequences. Half of these participants heard about a program for
preventing the letrolisus virus, while the other half heard about a letrolisus
virus early-detection program. The actual behaviors required for either pro-
gram were kept constant. Written arguments for the two health programs
were either gain- or loss-framed (Rothman et al., 1999, Experiment 1).

Overall, there was a preference for engaging in prevention behaviors
over detection behaviors, even though the same effort was required for
each. This study also measured participants’ need for cognition (Cacioppo
et al., 1984), the willingness to engage in effortful cognitive activities. For
participants high in need for cognition, the predicted pattern of behavioral
intentions was observed. Individuals expressed stronger intentions to per-
form the detection behavior after reading the loss- rather than gain-framed
information, and this pattern of means was reversed in the prevention
condition. The behavioral intentions of people who tended not to think
carefully about persuasive messages – people low in need for cognition –
were unaffected by either the message-framing or behavior-type manipula-
tions. As discussed later, this result is consistent with the idea that many of
the observed framing effects require relatively high levels of information
processing.

HIV Testing Can Be Construed as Having Certain or
Uncertain Outcomes

As we have been discussing, the perceived function – as prevention or
detection – of performing a health behavior appears to determine whether a
gain- or loss-framed message is more persuasive in promoting it. Prevention
and early detection behaviors differ in terms of the risk or uncertainty typic-
ally associated with them. Prevention behaviors are usually construed as
safe, risk-averse choices. The decision to initiate a detection behavior often
involves uncertainty and risk, as one generally does not know the outcome
(health/illness) in advance.

Being tested for HIV would seem to be a typical detection behavior with
attendant psychological risks and uncertainty, and thus should be better mot-
ivated by loss-framed messages. However, because HIV is tied, in large part,
to behavior, some individuals might reasonably believe, based on their past
behavior, that they are not at risk for HIV. For these individuals, HIV testing
is a psychologically safe behavior (there is little chance of testing positive); the
behavior has a relatively certain outcome. Therefore, these individuals might
be more persuaded by gain-framed messages.

We recently completed a field experiment in which we tested whether
individuals who differed in their views of HIV testing in this way would
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likewise differ in the framed message that would be most effective in motivating
them to obtain an HIV test (Apanovitch et al., 2003). Prior to our work in this
area, there has been little framing research in the domain of HIV/AIDS. One
study, cited earlier, reported that 63 percent of African American participants
volunteered for HIV testing after watching a loss-framed videotape targeted to
participant’s sex and ethnicity as compared to 23 percent who watched an
“unframed” video featuring sex- and ethnic-matched models and 0 percent
who viewed an “unframed” video in which ethnicity but not sex was matched
(Kalichman and Coley, 1995). Kalichman and Coley did not provide a sys-
tematic test of message framing, however, as the groups varied on both mess-
age framing and targeting, and a gain-framed message was not included in
the study. In other research, when condoms were described as 95 percent
effective in preventing the spread of HIV (gain-frame), college students said
they were more likely to use them than when they were described as having
a 5 percent failure rate (loss-frame), even though the two statements are
factually equivalent (Linville et al., 1993). However, Linville et al. did not
recruit participants from a particularly vulnerable population, nor did they
include a report of actual safer sex practices.

In our recently completed experiment, we examined whether gain- or
loss-framed messages were more effective in encouraging women living in
public housing or attending a community health center to obtain an HIV test
(Apanovitch et al., 2003). We expected women who viewed HIV testing as
a risky behavior with uncertain outcomes to be more persuaded by a loss-
framed message, whereas women who viewed HIV testing as a safe behavior
with certain outcomes would be more persuaded by gain-framed messages.

All participants were women from a low-income neighborhood of New
Haven, Connecticut, either living in one of four public housing developments
or attending a community health center. Of the 480 participants included in
our analysis, most were ethnic minority group members: 66 percent African
American, 21 percent Latino, 9 percent White, 1 percent Asian, 1 percent
American Indian/Alaskan Native, and 2 percent other. The average age of the
women in this sample was 32. Most (65 percent) of the women were single
(never married), 82 percent had a high school diploma or less education, and
the average annual income was $8,076.

We developed four videotaped educational programs, identical in informa-
tional content, but framed differently. Two types of gain-framed and two
types of loss-framed videotapes promoting HIV testing were created. That is,
gain-framed messages either noted that HIV testing would bring positive con-
sequences or would make negative outcomes unlikely. Loss-framed messages
either noted that not testing for HIV would make negative consequences
likely or would make positive outcomes unlikely (see also Detweiler et al.,
1999; Rothman and Salovey, 1997). There were no differences across the two
types of gain-framed or loss-framed videos, so they were combined in all sub-
sequent analyses.

At 6 months, results generally conformed to the pattern previously discussed.
There was a significant gain-frame advantage among women who viewed
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HIV testing as a behavior with a certain outcome such that 38 percent of
those who saw a gain-framed video were tested, compared to 26 percent who
saw a loss-framed video. Participants who viewed HIV testing as a risky behavior
with uncertain outcomes showed a trend in the other direction, toward loss-
framed messages being more persuasive. Forty percent of participants who
saw a gain-framed video were tested compared with 47 percent who saw a
loss-framed video.

HIV, compared to breast cancer, for example, seems to be a unique disease
in that individuals have a greater chance of surmising their HIV status, based
on their behavioral history, without testing. In other words, to some extent,
individuals can assess their risk independently without reference to a medical
test. Differences in the perceptions of the riskiness of being tested for HIV
naturally follow, with those engaging in high-risk behavior having more
uncertainty as to their HIV status and test outcome, and those not engaging
in high-risk behavior perceiving the test as an opportunity to confirm their
present health status. Loss-framed messages appear more persuasive to the
former group of individuals, while gain-framed messages are more effective
for the latter group.

Mechanism

We hope, so far, that we have been fairly convincing with respect to the
relatively robust effects of framing on the persuasiveness of health messages.
Because many of these experiments have taken place in field settings with
vulnerable and often hard-to-reach populations, we have not always had the
luxury of pursing potential mediators of framing effects. Even in our labor-
atory studies, it has been difficult to find consistent evidence for any one
mediator being critical to understanding the impact of framing on health
behavior. Although Prospect Theory provided a point of departure for study-
ing effects of message framing, the theory provides more of a description of
outcomes than it does a discussion of mediating (or moderating) process. A
number of more process-oriented theories of attitude change have held center
stage in the attitudes domain since the development of Prospect Theory,
however. In fact, around the time Prospect Theory was introduced, overarching
theories of attitude change were also developed that include ways to organize
the effects of many persuasion variables and processes. In the following sec-
tions, we present a general overview of basic attitudes work in social psycho-
logy, and we attempt to provide a “road map” for how the existing organizing
themes could be brought to bear on the topic of framing of health commun-
ications. Integrating research on message framing with the extant persuasion
theories serves to suggest a number of potential mediators and moderators
of framing effects. It is our hope that consideration of these variables and
processes will provide greater understanding of potential mechanisms that
account for the differential effectiveness of gain- and loss-framed messages in
different behavioral domains.
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Basic Research on Attitude Change

Over the past 20 years, the social psychological literature has come to organ-
ize attitude change phenomena within so-called “dual-process” models such
as the Elaboration Likelihood Model (ELM; Petty and Cacioppo, 1986a; 1986b)
and the Heuristic-Systematic Model (HSM; Chaiken et al., 1989; see Chaiken
and Trope, 1999 for presentation and discussion of a variety of dual-process
models in social psychology). These models emphasize that different persua-
sion processes require differing levels of cognitive effort, and that, in part due
to these different levels of effort, such processes differ in their long-term
consequences for attitude change. Another important aspect of these models
is that a given persuasion outcome (e.g., greater persuasion to obtain a
mammogram by a loss-framed message) can come about for many different
reasons. Because some of the processes that lead to this result might be
relatively thoughtful, whereas others might be relatively non-thoughtful, the
different processes leading to this persuasion outcome could hold the key to
predicting whether that outcome would or would not persist over time (and,
therefore, be capable of influencing later behavior; see Petty et al., 1995).
In part because such predictions for lasting persuasive influence have been
addressed very specifically within the ELM (Petty and Cacioppo, 1986a; 1986b),
we use the ELM as an organizing framework for the following section (although
an alternative approach, such as the HSM, could also be used to organize
effects of persuasion variables, e.g., Chaiken et al., 1996).

The Elaboration Likelihood Model

Perhaps the most critical construct in the ELM is the elaboration continuum.
This elaboration continuum is defined by how motivated and able people are
to assess the central merits of a person, issue, or a position (i.e., the attitude
object). The more motivated and able people are to assess the central merits
of the attitude object (i.e., to determine how good the object really is), the
more likely they are to scrutinize all available object-relevant information
effortfully. Thus, at the high end of the elaboration continuum, people assess
object-relevant information in relation to knowledge that they already pos-
sess, and arrive at a reasoned (though not necessarily unbiased) attitude that
is well articulated and bolstered by supporting information. Especially in early
depictions of the ELM, the high end of the elaboration continuum has been
referred to as the “central route” to attitude change (see Petty and Wegener,
1999).

At the low end of the elaboration continuum (the so-called “peripheral
route”), information scrutiny is reduced (see Petty and Wegener, 1999). Never-
theless, attitude change can still result from a low-effort scrutiny of the informa-
tion available (e.g., examining less information than when elaboration is high
or examining the same information less carefully), or attitude change can
result from a number of less resource demanding processes such as classical
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conditioning (Staats and Staats, 1958), self-perception (Bem, 1972), or the
use of heuristics (Chaiken, 1987). Attitudes that are changed with minimal
object-relevant thought are postulated to be weaker than attitudes that are
changed to the same extent as a result of maximal object-relevant thought.

Multiple Roles for Persuasion Variables
According to the ELM, at different points along the elaboration continuum,
the same variables can have an impact on attitudes through different pro-
cesses. When elaboration is high (when people think extensively about the
attitude object), variables can influence attitudes by serving as “central mer-
its” of an attitude object – serving as an “argument” that the object is good or
bad – or by biasing information processing – making certain positive or negat-
ive interpretations of information more likely than other interpretations. When
elaboration is low, however, the same variables might serve as relatively
direct peripheral cues. That is, even if a variable is “peripheral” to the perceived
central merits of the object, that variable might provide some simple indica-
tion that the attitude object is good or bad. Especially when elaboration is not
constrained to be high or low, variables can influence where a person falls on
the elaboration continuum (i.e., variables can influence motivation and/or
ability to process information). In order to illustrate these multiple roles (cent-
ral merit, biased processing, peripheral cue, amount of processing), we note
examples of each role in the study of affect (mood) in persuasion. We do this
in part because mood has been studied across each of the roles postulated
by the ELM (see Wegener and Petty, 1996, 2001). In addition, affect might
potentially play a role in message framing effects (e.g., see Petty and Wegener,
1991; Wegener et al., 1994, and later discussions in this chapter).

Mood as Central Merit
When motivation and ability to process information are maximally high, all
information about the attitude object is effortfully scrutinized for its “central
merits” relevant to the object. Therefore, one way for a variable to influence
judgments is for the variable to represent a “central merit” of the object. For
example, consider a situation in which one wants to assess whether or not a
particular treatment for anxiety or depression is effective. How the person
feels when using that treatment is clearly a central dimension of the merits of
that treatment (see also Petty and Cacioppo, 1986a; Wegener and Petty, 1996).

Mood Biasing Information Processing
Another way for a variable to influence judgments when motivation and
ability to think are high is to bias the processing of judgment-relevant informa-
tion. That is, if multiple interpretations of judgment-relevant information
are possible, a variable might make one interpretation more likely than other
equally plausible interpretations, especially if available judgment-relevant
information is somewhat ambiguous (e.g., see Chaiken and Maheswaran,
1994; Petty et al., 1991). For example, happy moods have often been found
to make events or objects seem more desirable and/or more likely than the
same events or objects appear when in sad or neutral moods (e.g., Forgas and
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Moylan, 1987; Mayer et al., 1992; Wegener and Petty, 1996). These percep-
tions could make happy people likely to generate positive thoughts when
thinking carefully about a persuasive message (e.g., Petty et al., 1993).

When moods influence thoughts, however, the result is not always positive
moods leading to more persuasion. In some circumstances, negative moods
can actually lead to more favorable attitudes (Petty and Wegener, 1991;
Wegener et al., 1994). As noted earlier, mood can bias judgments by influenc-
ing estimates of the likelihood that the target possesses desirable or undesir-
able characteristics. In fact, this type of outcome has been shown when studying
effects of mood on the persuasiveness of gain- and loss-framed information.

Wegener et al. (1994) provided some research participants with a message
stating that adoption of the recommended position was likely to make good
things happen (a gain frame) and provided others with a message that failing
to adopt the position would make bad things happen (a loss frame). Wegener
et al. (1994) also included a measure of need for cognition (Cacioppo et al.,
1984). For participants who naturally enjoyed thinking (people high in need
for cognition), mood had opposite effects on the effectiveness of gain- versus
loss-framed messages. For gain-framed messages (“If you do this, good things
will happen”), happy mood led to more favorable views of the advocacy than
a sad mood. However, for loss-framed messages (“If you don’t do this, bad
things will happen”), sad mood led to more favorable views of the advocacy
than a happy mood. Happy mood made the positive consequences of adopt-
ing the advocacy seem more likely, and the sad mood made the negative
consequences of not adopting the advocacy seem more likely.

Mood as a Peripheral Cue
For some situations, people, or objects, motivation and/or ability to process
information is lacking. When this is the case, people devote less effort to
assessing the central merits of an object. For example, they might consider
fewer pieces of evidence than individuals who are highly motivated and able
to think, or they might consider the same pieces of evidence, but do so in a
less thorough, more cursory way. In addition, when motivation or ability is
low, people are more likely to use some kind of short-cut based on aspects of
the message or setting that are “peripheral” to the central merits of the target.
In such settings, mood can have an impact on attitudes through relatively
simple associations or heuristics (Wegener and Petty, 1996; 2001).

Associating feelings with an object by classical conditioning would be one
example of low-effort processes providing a link between mood and judgment
(Griffitt, 1970; Zanna et al., 1970) because classical conditioning does not rely
on effortful scrutiny of information about the target (Cacioppo et al., 1992).
Mood might also affect attitudes relatively directly if mood is consulted in a
“How do I feel about it?” heuristic (Schwarz, 1990).3

Mood Influencing Amount of Processing
Finally, variables can affect motivation and/or ability to think carefully about
attitude-relevant information. A variety of processes might enable mood to
influence amount of processing. For example, some have postulated that certain
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moods are associated with decreased cognitive capacity (Ellis and Ashbrook,
1988; Mackie and Worth, 1989; an “ability” hypothesis). One motivational
hypothesis is that moods “inform” people whether or not processing is neces-
sary. Positive moods are said to inform the person that the environment is
safe and scrutiny of that environment is not necessary, whereas negative
moods inform the person that there is a problem that deserves attention and
thought (Clore et al., 1994; Schwarz, 1990).4 Other hypothesized motives
include mood-management (staying happy or feeling better, e.g., Isen and
Shalker, 1982; Wegener et al., 1995).

Of course, the likelihood of mood or any variable influencing amount of
thought is constrained by other variables in the setting – factors both internal
and external to the social perceiver. If the baseline likelihood of elaboration is
already quite low (e.g., because the person is distracted, Kiesler and Mathog,
1968; Petty et al., 1976) or quite high (e.g., because the judgment target is
quite important or personally relevant, Leippe and Elkin, 1987; Petty et al.,
1981), then impact of a variable on attitudes is most likely to occur through
the low- or high-elaboration roles outlined earlier. If background variables
do not constrain elaboration to be particularly high or low, and especially if a
person is not sure whether or not effortful scrutiny is merited, however, then
the variable might affect attitudes by increasing or decreasing the level of
thought given to the available information.

In sum, the ELM posits that the same overall judgment outcome can take
place for very different reasons. Thus, for example, positive mood could lead
to increases in favorability of judgment because (a) elaboration was low but
the positive mood was used as a favorable peripheral cue or easy-to-process
piece of information (Petty et al., 1993), (b) elaboration was high and the
positive mood served as a favorable piece of judgment-relevant information
(Martin et al., 1997; see Wegener and Petty, 2001), (c) elaboration was high
and the positive mood biased scrutiny of judgment-relevant information in a
favorable direction (Wegener et al., 1994), (d) the positive mood increased
the amount of scrutiny of cogent (strong) information (Wegener et al., 1995),
or (e) the positive mood decreased the amount of scrutiny of specious (weak)
information (Wegener et al., 1995a). As one can easily derive from the previ-
ous statements, a given variable (e.g., positive mood) can also assume differ-
ent roles in different situations and therefore lead to different outcomes (see
also Petty and Cacioppo, 1986b; Petty and Wegener, 1998a; 1999). Therefore,
an overall attitudinal outcome alone (e.g., greater persuasion by a loss-framed
message) often provides rather ambiguous evidence regarding processes that
might underlie the outcome. Yet according to the ELM, the process by which
any outcome is achieved is important because of the consequences for the
judgment.

The ELM provides a useful organizing framework for attitude change. How-
ever, for many process-level predictions regarding effects of specific variables,
the ELM depends on additional theoretical and empirical developments. For
instance, the ELM itself does not predict whether gain-framed or loss-framed
messages would be the most effective or whether gain- or loss-framed messages
would increase or decrease processing. However, such questions follow logically
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from considerations of the ELM multiple roles. Moreover, the ELM hypo-
theses about the strength of attitudes formed via high- versus low-elaboration
processes would suggest important consequences of the answers to such
research questions (see Petty et al., 1995). In the following section, we discuss
the possible relations between message framing effects and ELM predictions.
We also note some of the ELM-inspired techniques that would allow future
research to situate message framing within the multi-process landscape of
contemporary attitudes research. Finally, we also speculate about the most
likely mechanisms responsible for observed effects of message framing in
health communication contexts.

Understanding Message Framing Effects

As reviewed earlier, there are a number of effects of message framing
that have been consistently obtained. Detection behaviors generally are better
promoted by loss-framed messages, but prevention behaviors seem better
promoted by gain-framed messages. The next important step in this work is to
gain a firm grasp on the mechanism(s) responsible for such effects. Consistent
with the purpose of this chapter, one reasonable place to start in such an
endeavor would be to ask how basic theory in attitude change would inform
the understanding of the mechanisms underlying these framing effects.

Recall that the ELM poses a number of possible reasons for a given per-
suasion outcome, depending on the level of elaboration in that persuasion
setting. Let us consider the consistent advantage of gain-frame messages in
the arena of prevention behaviors (e.g., Christophersen and Gyulay, 1981;
Detweiler et al., 1999; Rothman et al., 1993; Schneider et al., 2001b). With-
out considering the specific factors that might make one explanation better
than others, the general ELM framework might suggest that gain-frame
messages increase persuasion for one or more of the following reasons:
(a) elaboration was low but the positive tone of gain-frame communications
served as a favorable peripheral cue or easy-to-process piece of information
(cf. Maheswaran and Meyers-Levy, 1990); (b) elaboration was high and gain-
frame messages generally constituted “stronger” (more compelling) arguments
than loss-frame messages when arguing for prevention behaviors; (c) elabora-
tion was high and some aspect of the prevention setting biased scrutiny of the
information to make gain-frame communications more effective or loss-frame
information less effective (cf. Wegener et al., 1994); (d) the gain-frame mess-
ages received greater scrutiny than the loss-frame messages and there were
cogent (strong) arguments in the message, or (e) the gain-frame messages
received less scrutiny than the loss-frame messages and there were specious
(weak) arguments in the message.

Cue Effects?
These possible explanations are certainly not all equally plausible. Based on
the existing research, it seems unlikely that the enhanced effectiveness of
gain-frame messages in prevention settings (or loss-frame effectiveness in
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detection settings) would be driven by low-effort “cue” effects of the message
frame. The strongest argument against framing being a function of peripheral
cues, however, is that the observed effects have been long lasting. Not only
have the framing effects influenced relatively immediate behavior or judgment
(as in Detweiler et al., 1999; Rothman et al., 1999), but many of the observed
effects have influenced behaviors performed weeks, months, or up to a year
after the framed communication (e.g., Banks et al., 1995; Schneider et al.,
2001a; Schneider et al., 2001b). It should be noted that the loss-frame advant-
ages for detection behaviors have been more extensively studied following
long delays (e.g., Banks et al., 1995; Schneider et al., 2001a), but even the gain-
frame advantages on sunscreen requests have measured behavior outside the
immediate questionnaire context (Detweiler et al., 1999) or using return of
postcards some time after the experimental session (Rothman et al., 1993).
Strong impact on behavior is a likely consequence of attitudes based on high
levels of information scrutiny (e.g., Petty et al., 1995), so the existing behavioral
results suggest that the observed framing effects are probably the result of one
or more processes operating at relatively high levels of message scrutiny.

Differential Argument Strength?
One might consider whether gain-framed messages are stronger arguments
for prevention behaviors and whether loss-framed messages are stronger argu-
ments for detection behaviors. For example, consider a choice about where
to have heart surgery. Even if levels of scrutiny are equally high for each type
of argument, it could be that arguments to have the surgery at one hospital
would be “stronger” if focused on positive health outcomes (e.g., successful
surgeries or recovery rates) at that hospital rather than negative health out-
comes (e.g., deaths) avoided by the hospital. Even if the information provided
is held constant across arguments, it could be that successful surgeries and
recovery would conjure images of health and living, whereas avoiding deaths
might conjure images of patients struggling to stay alive. Because elaboration
of information in persuasive appeals often entails going beyond the informa-
tion in the appeal (see Petty and Cacioppo, 1986a: 7–8; Wegener and Claypool,
1999), such “argument strength” effects of gain- versus loss-frame messages
might be possible for some topics.

Considering a prevention behavior often occurs when people think them-
selves to be healthy. Information about continued health might seem appro-
priate and applicable to a person in that setting. Perhaps information about
lack of health or about becoming sick appears less appropriate or applicable.
When considering a detection behavior, however, this is often done when
there is some possibility of disease (or at least the message is arguing for such
a possibility). Therefore, messages about attaining undesirable outcomes might
appear more applicable or appropriate.

One might also think of this in terms of chronological frames of reference.
That is, gain-framed messages tend to imply current health and continued
health, whereas loss-framed messages tend to imply current or impending
lack of health. When healthy individuals consider preventive behaviors, they
might naturally take on a long-term perspective, and gain-framed information
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might fit that view of illness as a future rather than current consideration.
Similarly, when people consider actions that might detect a current illness,
they might naturally take on a more short-term perspective, and loss-framed
information that implies current or impending illness might resonate with
that perspective.

Some existing framing data might be considered consistent with this possi-
bility. That is, for healthy women who viewed HIV testing as unlikely to
reveal disease, gain-framed messages were actually more effective than loss-
framed messages. It could be that the gain-framed arguments appeared more
appropriate or applicable when the women thought they were already healthy
(and when they could actually use the detection behavior as a way to keep
their partners healthy; Apanovitch et al., 2003).

There might also be differential affective consequences of performing (or
not performing) particular behaviors within prevention or detection settings.
As noted earlier, prevention settings and gain-framed information each seem
to focus on a current status of health. Given that prevention behaviors are
quite likely to be beneficial according to the gain-framed arguments, one
might feel particularly bad if one failed to engage in those prevention behaviors
and later found oneself to be ill. In comparison, loss-framed arguments stress
that the status quo or current situation is dangerous (i.e., doing nothing, bad
things will happen or good things will fail to happen). Given this danger, one
might feel particularly compelled to discover one’s current health status, and
would feel bad if discovery of illness is not attempted given the obvious
possible danger (see also Salovey et al., 2002).

Biased Processing of Gain- versus Loss-framed Arguments?
Perhaps something associated with considering prevention or detection
behaviors creates bias in processing of gain- versus loss-framed messages. That
is, instead of the gain- or loss-framed arguments seeming more appropriate
or applicable for a given type of behavior, it could be that something in the
persuasion setting changes perceptions of the desirability of action and/or
the likelihood of consequences of acting or failing to act.

Such an effect might be similar to the observed influence of mood on the
effectiveness of gain- versus loss-framed messages (see earlier discussion of
Wegener et al., 1994). Perhaps something similar could occur when com-
paring messages about prevention versus detection behaviors. Consider, for
example, the gain-frame advantage for skin-protective behaviors at a public
beach (Detweiler et al., 1999) compared with the loss-frame advantage for
mammography (Banks et al., 1995). It could well be that message recipients
are in a better mood when at the public beach rather than at work preparing
to attend a lunchtime discussion of mammography. If so, then some part of
the prevention-detection differences observed in past studies might be due to
differences in feelings that co-vary with the settings in which message fram-
ing has been investigated. Even if feeling states per se do not markedly differ
across the settings, it is almost assuredly true that people are more likely to be
thinking about positive events when at the beach than when at work, especi-
ally if one is giving up one’s lunch hour to hear about mammography. In fact,
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part of the prevention-detection difference itself might be that prevention is
inherently more positive (less negative) than detection. When studies describe
even the same behavior as being prevention, rather than detection, before
presenting a message, it could be that the difference in positivity of preven-
tion (versus negativity of detection) determines whether the gain- versus loss-
framed information will be more effective (cf. Rothman et al., 1999). If this is
so, then it may well be possible to influence whether gain- or loss-framing
will be most effective even for the same prevention or detection behavior and
without necessarily reinterpreting the prevention behavior as detection or
vice versa.

Affecting Amount of Processing?
The messages used in past studies of message framing and health settings
were undoubtedly designed to include strong arguments to support the advo-
cacy. Given this fact, as well as the lasting impact of the framing effects
investigated, it seems unlikely that the observed framing effects on behavior
would be due to decreases in processing of weak (specious) information. They
could be due to differences in amount of processing given to the critical aspects
of the various messages. There might be a variety of factors that influence
whether gain- or loss-framed information receives high levels of scrutiny. For
example, Smith and Petty (1996) showed that creating expectations of gain or
loss framing (through framing of article titles) increased processing of mess-
ages framed in the unexpected manner (i.e., gain-framed messages encoun-
tered after a loss-framed title or loss-framed messages encountered after a
gain-framed title).

It seems unlikely that people would strongly expect loss-framed informa-
tion for prevention behaviors and gain-framed information for detection
behaviors, so processing of unexpected frames would seem unlikely to be a
general explanation for framing effects. However, there are some processing
effects that might apply. Messages “matching” the functional basis of the
attitude result in greater scrutiny of that information (Snyder and DeBono,
1989). There may be a number of ways in which gain-framed information
better “matches” the way people tend to think about the prevention behaviors
(e.g., implying current health, long-term time perspective, affectively pleas-
ant). It could also be that loss-framed information better “matches” the way
people tend to think about detection behaviors (e.g., implying possible illness,
short-term time perspective, affectively unpleasant).

Perhaps the affective differences between prevention and detection would
also create differences in amount of processing of gain- versus loss-framed
information. Information expected to be uplifting – such as about prevention
– can receive greater processing by people in a positive rather than negative
mood, whereas information expected to be depressing – such as having to
contemplate disease detection – can receive greater processing by people in a
negative rather than positive mood (Wegener et al., 1995; see Wegener and
Petty, 1996, for a review). Gain- versus loss-framed information might be
better processed, then, in the more positive versus negative moods generated,
respectively, by having to think about prevention and detection.
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Distinguishing among the Possibilities

Current attitude theory suggests two broad classes of effects that might ac-
count for the observed message framing effects. First, it could be that framing
effects occur when people are thinking carefully about all the messages but
something about the messages or setting makes one message more effective
than the other. We refer to these explanations as the “high-elaboration”
explanations. That is, either the gain- or the loss-framed message might
appear more applicable or generally “stronger” (more compelling) than the
other in a given setting (i.e., prevention or detection). Within the same class
of effects, it could also be that the consequences of action specified in the
message are viewed as more likely and/or more desirable when the message
addresses certain types of behaviors. As a second type of explanation, it
could be that something in the persuasion setting creates differences in how
much people think about gain- or loss-framed information about the differ-
ent behaviors. We refer to this explanation as the “amount of processing”
explanation.

How might we distinguish between these possibilities, based on the existing
research or on future data? One might begin by thinking about attitudinal
responses immediately after the persuasive appeal that might distinguish “high-
elaboration” from “amount of processing” accounts. If high levels of elabora-
tion are present for both gain- and loss-framed messages, then differences in
attitudes toward the prevention or detection behavior should be present soon
after the message is encountered. However, if studies consistently show the
same immediate post-message attitudes across conditions (despite finding
different effects of message frames over time), this would make the “high-
elaboration” explanations less plausible. This result could be consistent with
an “amount of processing” explanation, however. As noted earlier, the same
attitudes can come about for thoughtful versus non-thoughtful reasons. If the
framing conditions differ in the amount of processing they receive, one could
often find the same attitudes immediately after the message, but find differ-
ences in behavior over time because of the differential persistence of attitudes
over time and differential use of attitudes to guide behavior across levels of
processing. The existing framing studies do not allow one strongly to prefer
one type of explanation over the other. One way to address such questions
would be to incorporate traditional means of assessing the amount of process-
ing of persuasive communications. These could include indices of cognitive
responses and recall of message arguments, manipulations of argument qual-
ity, and assessments of cognitive effort given to scrutiny of the persuasive
message (see Wegener et al., 1995a).

In the types of health settings described in this chapter, one would gener-
ally not introduce weak arguments supporting a health behavior. However,
this is easily and commonly done when studying fictitious topics in the gen-
eral persuasion literature (e.g., see Smith and Petty, 1996, using a fictitious
vitamin supplement). Such techniques might be put to good use in studying
message framing in the context of fictitious prevention or detection behaviors.
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If message processing is greater for gain-framed messages in prevention set-
tings (and/or for loss-framed messages in detection settings), then one should
show greater impact of argument quality in these conditions.

It could well be, however, that the observed framing effects are due to the
“high-elaboration processes” that would not be documented by assessments
of “amount of processing.” One could attempt to document this in a number
of ways. Some experimental research already suggests that loss-frame advant-
ages for a detection behavior are more likely under high levels of involvement
or personal relevance (Maheswaran and Myers-Levy, 1990). Also, as noted
earlier, some research using gender as a proxy for involvement has shown
loss-frame advantages for detection and gain-frame advantages for prevention
under high levels of involvement (Rothman et al., 1993). Additional research
manipulating involvement (motivation to process) or manipulating ability
to scrutinize information (e.g., through introduction of cognitive load, Petty
et al., 1976) would certainly bolster support for such a conclusion. Additional
support for “high-elaboration processes” could also be found through indices
aimed at documenting the underlying judgmental processes (e.g., Wegener
et al., 1994).

Summary

We adhere wholeheartedly to Kurt Lewin’s edict that there is nothing so
practical as a good theory. Understanding the mechanisms responsible for
framing effects in health communications will be crucial to maximizing the
effectiveness of applications of message framing to address important health
crises (e.g., HIV/AIDS, cancer, teen pregnancy). It is our hope that current
theorizing and methods from the area of attitudes and persuasion can enhance
our understanding of message framing effects to encourage valuable and
effective interventions through health communication.

We believe that many of the reported findings fit well within existing
persuasion theories and that these theories suggest fruitful directions for
future research. It should be noted, however, that this approach also raises
many possibilities for changing one’s general strategy with respect to the
problem of prevention versus detection differences and message framing. That
is, consistent with Salovey et al. (2002), we would note that the prevention-
detection distinction is quite likely to be a specific (and imperfect) instance
of some more general and abstract principle(s). Although the prevention-
detection distinction has provided a ready shorthand or heuristic for organ-
izing existing work, it is likely that more general dimensions will be found.
Some current possibilities include the mood of the message recipient, the
overall pleasantness of the setting preceding and surrounding the persuasive
appeal, and/or the anticipated affective consequences of supporting or op-
posing the message advocacy (i.e., enacting or failing to enact the advocated
action). We look with excitement toward the future work that will address
these general principles as we continue to pursue understandings of health
communication that facilitate effective intervention.
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Notes

1. These types of messages are also sometimes called positively framed and negat-
ively framed messages, respectively (e.g., Petty and Wegener, 1991), but we will
use the gain- and loss-frame terminology throughout this chapter.

2. From 1994 to 1997, this group included Duane Wegener and his students, whose
work focused on attitudes and attitude change.

3. A key difference between use of mood under low and high elaboration conditions
is that under low elaboration conditions, people would likely stop after inferring
that “if I feel good, I must like it.” Under high elaboration conditions, people
would also consider any other judgment-relevant information that was available,
and would be more likely to assess whether current feelings were really informa-
tive about the attitude object (i.e., they would assess the central merit of feelings
for the judgment at hand).

4. Recently, a number of variants on such “informational” effects have been pro-
posed (e.g., Bless et al., 1996; Martin et al., 1993; Wyer et al., 1999). Some of
these variations propose that mood can answer questions other than whether
processing is necessary, such as “do I still enjoy this activity,” “do I need to work
more,” or “is this strategy sufficient.”
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Introduction

Over the past half-century, a number of conceptualizations (e.g., the Health
Belief Model, Hochbaum, 1958, Rosenstock, 1990; the Transtheoretical Model,
Prochaska and Velicer, 1997) have been developed as general theories of
the determinants of the range of health-related behaviors. Other concep-
tualizations, such as the AIDS Risk Reduction Model (Catania et al., 1990),
have been created for the specific purpose of understanding and changing a
particular health behavior. In addition, social psychological conceptualiza-
tions such as the Theory of Reasoned Action (e.g., Fishbein and Ajzen, 1975;
W. Fisher et al., 1995), the Theory of Planned Behavior (e.g., Ajzen, 1991;
Godin and Kok, 1996), and Social-Cognitive Theory (e.g., Bandura, 1989; 1992)
that have been formulated in contexts other than health behavior have
been applied in efforts to understand and modify a range of health-related
actions.

Building on existing work concerning the social and individual determin-
ants of health behavior, and seeking to extend these efforts, the current
chapter presents the Information–Motivation–Behavioral Skills (IMB) Model
(J. Fisher and Fisher, 1992; 2000; W. Fisher and Fisher, 1993; 1999) as a
general social psychological conceptualization for understanding and promoting



THE INFORMATION–MOTIVATION–BEHAVIORAL SKILLS MODEL 83

health-related behavior. We first describe the origins of the IMB model and
the constructs and relationships it proposes. Next, we discuss procedures for
translating the IMB approach into conceptually based, empirically targeted,
and rigorously evaluated health promotion intervention efforts. We then review
empirical support for the IMB model in the context of correlational and
experimental intervention research in the area of HIV prevention. Based upon
this conceptual and empirical foundation, we suggest the general utility of the
IMB model as an approach to understanding social and psychological factors
that influence the range of health-related behaviors. We support the general
utility of the IMB approach with a literature review emphasizing the signific-
ance of the factors central to this model as critical elements in the prediction
and promotion of health behavior broadly conceived. As examples of the
general conceptual and empirical utility of the IMB approach to understand-
ing and promoting health behaviors, we conclude with examples of its applica-
tion in diverse health domains. Specifically, we review applications of the
IMB model in the prediction and understanding of breast self-examination
and motorcycle safety gear utilization, and end with an IMB model-based
conceptualization of adherence to complex medication regimens.

The Information–Motivation–Behavioral
Skills Model

The IMB model (J. Fisher and Fisher, 1992; 2000; W. Fisher and Fisher, 1993;
1999) conceptualizes psychological determinants of the performance of
behaviors that have the capacity to impair or to improve health status. The
model was originally developed to provide an account of the psychological
determinants of HIV risk and preventive behavior (J. Fisher and Fisher, 1992;
W. Fisher and Fisher, 1993), and is based on a critical review and integration
of the constructs of relevant theories in social and health psychology (e.g.,
Bandura, 1989, Fishbein and Ajzen, 1975; Hochbaum, 1958) and on an analysis
of successes and failures reported in the HIV prevention intervention liter-
ature (J. Fisher and Fisher, 1992). The IMB conceptualization seeks to address
limitations of existing theory in social and health psychology (J. Fisher and
Fisher, 1992). These include the absence of specification of the relationships
among critical constructs (e.g., Bandura, 1989; Rosenstock, 1974; 1996); lack
of predictive validity of key constructs (e.g., Rosenstock, 1974; 1996; Gerrard
et al., 1996); lack of conceptual parsimony (e.g., Prochaska et al., 1994); and
absence of constructs that may be central to understanding and changing
health-related behavior (e.g., Fishbein and Ajzen, 1975; Ajzen, 1991). The
IMB model was also designed to be easy to translate into theoretically based
and empirically targeted intervention operations. (For current purposes, an
empirically targeted intervention refers to an intervention that is directed
specifically at objectively identified information, motivation, and behavioral
skills needs of a particular population requiring health promotion efforts. See
J. Fisher and Fisher, 1992; 2000, for a critical discussion of conceptual and
methodological issues in health behavior change research).
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The IMB model focuses comprehensively on the set of information (e.g., US
Department of Health and Human Services, 1988), motivation (e.g., Fishbein
and Ajzen, 1975), and behavioral skills (e.g., Kelly and St. Lawrence, 1988)
factors that are conceptually and empirically associated with performance
of health-related behavior, but which are often dealt with in isolation from
one another in both conceptual and health promotion intervention efforts
(J. Fisher and Fisher, 1992). The model specifies a set of causal relationships
among these constructs (J. Fisher and Fisher, 1992) as well as a set of opera-
tions (W. Fisher and Fisher, 1993) that may be used for translating the IMB
approach into health promotion interventions.

Assumptions of the IMB Model

The IMB model asserts that health-related information, motivation, and
behavioral skills are fundamental determinants of performance of health
behaviors. To the extent that individuals are well informed, motivated to act,
and possess the requisite behavioral skills for effective action, they will be
likely to initiate and maintain health-promoting behaviors and to experience
positive health outcomes. In contrast, to the extent that individuals are poorly
informed, unmotivated to act, and lack behavioral skills required for effective
action, they will tend to engage in health risk behaviors and to experience
negative health outcomes.

According to the IMB model, information that is directly relevant to the
performance of health behavior and that can be easily enacted by an indi-
vidual in his or her social ecology is a critical determinant of health behavior
performance (J. Fisher and Fisher, 1992; 2000; W. Fisher and Fisher, 1993;
1999). Information can include specific facts about health promotion as well
as relevant heuristics (simple rules which permit automatic and cognitively
effortless – but often incorrect – decisions about whether or not to engage in
a health promotion behavior). Health promotion information can also involve
relatively elaborate implicit theories (complicated sets of beliefs that require
cognitive effort to process and which are also often incorrect) in making
decisions about health-related action. In the area of HIV preventive behavior,
for example, specific facts (e.g., “Condom use prevents HIV transmission”),
heuristics (“Monogamous sex is safe sex”), and implicit theories (“Known and
trusted people who dress and act reasonably and who possess a variety of
normative characteristics are safe partners”) appear to exert powerful influ-
ences on HIV preventive behavior performance (Hammer et al., 1996; Misovich
et al., 1996; Williams et al., 1992). In other areas of health behavior, such as
disease prevention and screening, the IMB model asserts that information can
be important as well. For example, the model would direct our attention to
exploring the impact of possessing specific facts (e.g., “Genetic testing for
BRCA1 and BRCA2 can clarify the risk of breast and ovarian cancer”); heur-
istics (“Ashkenezic Jewish woman should all seek BRCA1 and BRCA2 testing”);
and implicit theories (“I have small breasts and women with small breasts don’t
get breast cancer”) on individuals’ levels of disease prevention and screening.
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The IMB model specifies that motivation is an additional determinant of the
performance of health-related behaviors, and influences whether even well-
informed individuals will be inclined to undertake health promotion actions.
According to the model, personal motivation (attitudes toward personal per-
formance of health promotion behaviors) and social motivation (social sup-
port for enactment of health promotion behaviors) are critical influences on
performance of health-related behavior. In the HIV prevention domain, for
example, personal attitudes towards condom use and perceptions of social
support for it are strongly predictive of condom use behavior (e.g., Albarracin
et al., 2001). In parallel fashion, and consistent with the IMB model, in the
area of disease screening and prevention, attitudes and social support regard-
ing breast self-examination predict its performance (e.g., Champion, 1990;
Lierman et al., 1991; Misovich et al., 2001). In the area of adherence to
medical regimen, attitudes and social norms towards hormone replacement
therapy are strong correlates of postmenopausal women’s continued use of
this therapy (e.g., W. Fisher et al., 2000b).

Behavioral skills for performance of health promotion actions are an addi-
tional critical determinant of whether well-informed and well-motivated indi-
viduals will be capable of effectively enacting health promotion behaviors.
The IMB model’s behavioral skills component focuses on an individual’s
objective abilities and his or her sense of self-efficacy (Rye, 1990; 1998)
concerning performance of a given health-related behavior. Behavioral skills
for the performance of HIV preventive behavior, for example, may include
an individual’s actual and perceived ability to bring up and negotiate HIV
prevention with a partner; to acquire and use condoms comfortably; to main-
tain condom use over extended periods of time; and to shift prevention pat-
terns appropriately. Behavioral skills are implicated in a wide range of health
practices, from breast and testicular self-examination (actual and perceived
tactile skills are required for effective self-examination), to medication adher-
ence (actual and perceived ability to utilize naturally occurring daily life events
to cue medication taking may be critical to adherence), to cardiovascular
health (actual and perceived skills for smoking cessation and relapse preven-
tion can be critical to maintaining lowered levels of cardiovascular risk).

The IMB model specifies that health promotion information and motivation
work primarily through health promotion behavioral skills to influence health
promotion behavior. In essence, the effects of health promotion information
and motivation are seen primarily as a result of the application of health
promotion behavioral skills to the initiation and maintenance of health pro-
motion behavior. The model also asserts that health promotion information
and motivation may have direct effects on health promotion behavior per-
formance, when complicated or novel behavioral skills are not required to
enact the health promotion behavior in question. For example, acquiring
information about the fact that anti-retroviral medication can prevent mother
to child transmission of HIV might have a direct effect on HIV+ pregnant
women seeking such treatment. Or, high levels of motivation could incline an
individual to maintain an existing sexually abstinent pattern of behavior. In
addition, we note that the IMB model regards health promotion information
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Figure 4.1 The Information–Motivation–Behavioral Skills Model of health
behavior.
From J. D. Fisher and W. A. Fisher (1992). Changing AIDS risk behavior.
Psychological Bulletin, 111, 455–74. Copyright by APA. Reprinted with permission.

and motivation as potentially independent constructs, insofar as well-informed
individuals are not necessarily motivated to engage in health promotion
behaviors, and highly motivated individuals are not necessarily well informed
about health promotion practices (J. Fisher and Fisher, 1992; J. Fisher et al.,
1994). The constructs and relationships of the IMB model are presented in
Figure 4.1.

In the case of HIV preventive behavior, we would anticipate that in general,
individuals who possess accurate and relevant information, and personal and
social motivation to act on it, would assemble and apply requisite behavioral
skills to initiate and maintain patterns of safer sexual behavior. We would also
anticipate that in some cases, when complex behavioral skills may be less
critical, HIV prevention information and HIV prevention motivation may have
a direct effect on behavior, as noted above.

In another health domain – disease screening and prevention – the IMB
analysis would suggest that in general, individuals who possess relevant
information about breast or testicular self-examination and personal and social
motivation to carry out these behaviors will assemble and utilize behavioral
skills for doing so effectively, and will likely engage in these health promotion
actions regularly. Nevertheless, there will be cases in which health promo-
tion information concerning breast or testicular examination, or health pro-
motion motivation concerning such examination, is directly linked with health
behavior in a fashion not mediated by health promotion behavioral skills.
Such a situation would occur when a well-informed or -motivated individual
accepts a professional’s offer to provide breast or testicular examination to
screen for malignancy in the context of an annual physical examination.

The IMB model’s information, motivation, and behavioral skills con-
structs and the relationships among them are regarded as highly generalizable
determinants of health promotion behavior, across populations and health

Image Not Available
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promotion behaviors of interest (J. Fisher and Fisher, 1992; W. Fisher and
Fisher, 1999). Within this approach, however, it is asserted that the model’s
information, motivation, and behavioral skills constructs will have specific
content that is most relevant to specific populations’ practice of specific health
promotion behaviors. Thus, for example, specific sets of information, personal
and social motives, and behavioral skills will be most relevant to understand-
ing HIV preventive behavior for men (versus women), for heterosexual (versus
homosexual) individuals, for African-American (versus Hispanic-American)
individuals, etc. By the same token, particular sets of information, personal
and social motives, and behavioral skills will be most relevant to understand-
ing specific health promotion behaviors (e.g., safer sexual practices versus
safer needle-use practices).

The IMB approach asserts that particular constructs of the model, and par-
ticular causal pathways among them, will emerge as more or less influential
determinants of health promotion behavior for given populations and health
promotion behaviors (J. Fisher and Fisher, 1992; 2000; W. Fisher and Fisher,
1993). The model specifies procedures that may be used to identify constructs
and causal links among them that are especially influential in determining
a given population’s practice of a health promotion behavior of interest
(J. Fisher and Fisher, 1992; 2000; J. Fisher et al., 1994; W. Fisher and Fisher,
1993). From the IMB perspective, specification of the information, motivation,
and behavioral skills elements most relevant to a population’s practice of a
particular health-related behavior, and identification of model constructs which
most strongly influence that population’s practice of the behavior, is crucial
to designing targeted interventions effective for the population and health
promotion behavior of interest (J. Fisher and Fisher, 1992; 2000).

The IMB approach to understanding and promoting health behavior speci-
fies a set of generalizable operations for constructing, implementing, and evalu-
ating health promotion interventions for specific populations and health
promotion behaviors of interest (J. Fisher and Fisher, 1992; 2000; W. Fisher
and Fisher, 1993; 1999). The first step in the process of promoting health
behavior – which can involve either initiation or maintenance of health pro-
motion practices or the reduction of health risk behaviors – involves the
conduct of elicitation research with a representative subsample of a target popu-
lation. Elicitation research seeks to empirically identify the target population’s
information, motivation, and behavioral skills deficits and assets, and level of
health promotion or health risk behavior per se, in a specific health domain.
The use of open-ended data collection techniques such as focus groups is
advocated, in addition to the use of close-ended techniques, in order to avoid
prompting responses that may not be salient or ecologically valid representa-
tions of the information, motivation, and behavioral skills factors operating
within a target population.

The second step in the IMB approach to health promotion involves the design
and implementation of conceptually based, empirically targeted, population-specific
interventions constructed on the basis of elicitation research findings. Such
targeted interventions are designed to address empirically identified deficits in
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health behavior information, motivation, and behavioral skills, relative to the
health behavior at issue, and to capitalize on information, motivation, and
behavioral skills assets that exist within a target population and that can be
mobilized to encourage health behavior performance.

The third step in the IMB approach to health promotion involves the con-
duct of methodologically rigorous evaluation research to determine whether an
intervention has had significant effects on the information, motivation, and
behavioral skills determinants of a targeted health behavior, and whether it
has had significant and sustained effects on the performance of this health
behavior per se. The IMB approach advocates evaluation research which
utilizes multiple convergent sources of evaluation outcome data, at least someof
which are relatively non-reactive, and at least some of which are collected in
a context that appears to intervention participants to be unrelated to the health
promotion intervention itself. The IMB model’s elicitation–intervention–
evaluation approach to the promotion of health behavior is illustrated in
Figure 4.2 and is discussed in detail in J. Fisher and Fisher (1992; 2000) and
W. Fisher and Fisher (1993; 1999).

Figure 4.2 The Information–Motivation–Behavioral Skills Model approach to the
promotion of health behavior.
From W. A. Fisher and J. D. Fisher (1993). A general social psychological model for
changing AIDS risk behavior. In J. Pryor and G. Reeder (Eds.), The Social Psychology
of HIV Infection (pp. 27–53). Copyright by Lawrence Erlbaum Associates. Reprinted
with permission.

Image Not Available
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Empirical Support for the IMB Model

Considerable empirical support for the assumptions of the IMB model has
been accumulated in multivariate correlational research concerning informa-
tion, motivation, and behavioral skills determinants of HIV preventive behavior,
across populations and behaviors of interest (e.g., Bryan et al., 2001; J. Fisher
et al., 1994; W. Fisher et al., 1999; see J. Fisher and Fisher, 2000, for a review
of this literature). For example, J. Fisher et al. (1994) examined the determin-
ants of HIV preventive behavior, from the perspective of the IMB model, in
a sample of heterosexual university students. Structural equation modeling
revealed that HIV prevention information and HIV prevention motivation
were statistically independent constructs; each was significantly related to HIV
prevention behavioral skills; and HIV prevention behavioral skills were sig-
nificantly related to HIV preventive behavior performance per se, precisely as
predicted by the IMB conceptualization. In an additional IMB model-based
study, J. Fisher et al. (1994) examined HIV preventive behavior in a sample of
homosexual men. Once again, structural equation modeling indicated that
HIV prevention information and HIV prevention motivation were statistically
independent constructs; each was related to HIV prevention behavioral skills;
and HIV prevention behavioral skills were again related to performance of
HIV preventive behavior. In addition, and also as predicted by the model, in
this sample, a direct link was observed between HIV prevention motivation
and HIV preventive behavior. Additional research has confirmed the assump-
tions of the IMB model in research concerning the information, motivation,
and behavioral skills determinants of HIV preventive behavior in samples of
sexually active minority high school students (Bryan et al., 2001; W. Fisher
et al., 1999), African-American and white very low income women (Anderson
et al., 1997), Dutch homosexual men (DeVroome et al., 1996), and truck
drivers from the Indian subcontinent (Bryan et al., 2000; 2001).

Empirical tests of the IMB model’s assumptions, in the context of cor-
relational research concerning HIV preventive behavior, are summarized in
Table 4.1. It can be seen that, as predicted by the IMB model, HIV pre-
vention information and HIV prevention motivation are associated with the
application of HIV prevention behavioral skills to promote HIV preventive
behavior. It is also apparent that there is often a direct link between HIV
prevention motivation and HIV preventive behavior, consistent with the
model’s assertion that motivation may directly affect behavior when com-
plicated or novel behavioral performances are not necessary for prevention.
As can also be seen in Table 4.1, across diverse populations under study, the
IMB model’s information, motivation, and behavioral skills components gen-
erally account for a substantial proportion of the variance in health behavior
performance.

Confirmation of the IMB model’s health promotion implications has been
provided in model-based experimental intervention research. This work, which
has targeted population-specific deficits in HIV prevention information, motiva-
tion, and behavioral skills, has resulted in significant and sustained increases
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Table 4.1 Tests of the Information–Motivation–Behavioral Skills Model: summary of reported associations

Source: J. D. Fisher and W. A. Fisher (2000). Theoretical approaches to individual level change in HIV risk behavior. In J. L. Peterson and R. J. DiClemete (Eds.), Handbook of
HIV Prevention (pp. 3–55). New York: Kluwer Academic/Plenum. Reprinted with permission.

Image Not Available
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in HIV preventive behavior across a number of intervention target popula-
tions (e.g., Carey et al., 1997; J. Fisher et al., 1996; J. Fisher et al., 2002;
Kalichman et al., 1999a; 1999b, 2001; see also J. Fisher and Fisher, 2000, for
a review of this literature). For example, J. Fisher et al. (1996) conducted
IMB model-based experimental intervention research with samples of prim-
arily heterosexual university students. In this work, elicitation research was
used to identify HIV prevention information deficits, motivational obstacles,
and behavioral skills limitations that were related to patterns of HIV risk
behavior observed in this population. Based on elicitation findings, an IMB
model-based population-specific intervention was created and delivered to
remediate identified gaps in HIV prevention information, motivation, and
behavioral skills. The intervention was delivered in the context of a field
experiment in male and female dormitories and included slide shows, videos,
group discussions, and role-plays conveyed by a health educator and peer
educators. Rigorous evaluation outcome research showed that the interven-
tion had a significant impact on multiple indicators of HIV prevention informa-
tion, motivation, and behavioral skills at four weeks post-intervention. At a
2–4 month follow-up, the intervention had significant effects on HIV preven-
tion behavioral performance, including condom accessibility (keeping con-
doms available for use), condom use during intercourse, and the seeking of
HIV antibody testing.

Recent research (J. Fisher et al., 2002) has indicated that an IMB model-
based intervention, guided by elicitation research and delivered in entire, intact
inner-city high school classes, had significant effects on HIV prevention infor-
mation, motivation, and behavioral skills at one month post-intervention.
More importantly, the intervention had significant, sustained effects on HIV
preventive behaviors such as condom use fully one-year post-intervention.
Additional IMB model-based intervention research has demonstrated out-
come efficacy in a sample of African-American economically disadvantaged
urban women (Carey et al., 1997), with experimental (versus control) parti-
cipants showing reductions in unprotected vaginal intercourse three months
post-intervention. In further work, St. Lawrence et al. (1995) found strong
support for the efficacy of an IMB model-based HIV prevention intervention
with minority adolescents, and Weinhardt et al. (1997) report encouraging
results of an IMB model-based pilot intervention for the reduction of HIV
risk behavior in a sample of chronically mentally ill individuals. Kalichman
et al. (1999a) also report that an IMB model-based intervention led to lower
rates of unprotected vaginal intercourse and higher condom use among
minority men recruited from a public clinic, and Kalichman et al. (1999b)
observed that an intervention with information, motivation, and skills ele-
ments led to greater use of female condoms among women. Recent research
by Kalichman and associates (Kalichman et al., 2001) also found that an
intervention containing IMB elements was effective at reducing HIV trans-
mission risk behaviors among HIV+ individuals. Finally, meta-analytic work
has strongly supported the efficacy of including information, motivation, and
behavioral skills-based elements in HIV risk behavior change interventions
(Johnson et al., 2001).
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Establishing the Generality of the IMB Model as an
Approach to Understanding and Promoting Health
Behavior

Beyond its empirical strength in the prediction and promotion of HIV preventive
behavior, the IMB model is viewed as a highly generalizable approach to under-
standing and promoting health behavior across health behavior domains. As
an initial step in establishing the generality of the model, we have conducted
a systematic review of the literature concerning psychological factors linked to
health behavior performance and change in a number of areas. The findings
of this review are reported in the following section, and their implications for
the generalizability of the IMB model across health behaviors are considered.

Review of Correlational and Intervention Research
Concerning Information, Motivation, Behavioral Skills,
and Health-related Behavior

We have surveyed correlational and experimental intervention research across
several areas of health behavior, published since 1990, from the perspective of
the IMB model. (For a detailed description of the method, scope and findings
of this literature review, see the publications section of http://psych.uconn.edu/
chip.html. Space considerations preclude our presenting this information fully
in the text of this chapter). Our review of the correlational literature clearly
indicates that information, motivation, and behavioral skills are consistently
correlated with health behavior performance across diverse domains such as
exercise behavior, smoking cessation, nutrition, breast health, cardiovascular
health, and other areas. Findings revealed that information was correlated
with health behavior performance in 19 of 25 (76 percent) associations of
these factors that were examined; motivation was associated with health
behavior performance in 41 of 46 (89 percent) of associations examined; and
behavioral skills were associated with health behavior performance in 37 of
41 (90 percent) of associations examined. Our review of the correlational
literature was highly consistent with the IMB model’s assertion that informa-
tion, motivation, and behavioral skills are fundamental determinants of health
behavior across broad domains of such behavior that extend well outside the
HIV prevention literature in which the IMB model was initially developed
and tested. The relatively more modest consistency with which information
is correlated with health behavior performance (compared to motivation
and behavioral skills) is in accord with the IMB model’s assertion (J. Fisher and
Fisher, 1992; W. Fisher and Fisher, 1993) that only information which is easily
translated into health behavior in an individual’s social ecology is expected to
be related to health behavior performance. Unfortunately, much of the informa-
tion disseminated by public health officials and assessed in health promotion
research is actually irrelevant to the practice of health behavior and would
not be expected to predict such behavior (J. Fisher and Fisher, 1992).
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We next reviewed experimental health promotion intervention research
across several health behavior domains (again, for a summary table and a
detailed description of the method, scope, and results of this literature search,
see the publications section of http://psych.uconn.edu/chip.html). Our review
provided a basis for several important conclusions relevant to the IMB
conceptualization and to health behavior change research in general. First,
although the IMB approach emphasizes the critical importance of health pro-
motion interventions which are conceptually based and targeted at identified
needs of an intervention population, little more than half (35 out of 59, or
59 percent) of the interventions reviewed were based on a formally stated
theory or conceptualization. Further, very few (7 out of 59, or 12 percent)
were based on formal elicitation research conducted to identify target popula-
tion characteristics or needs which can be critical to creating an effective
health promotion intervention for a specific population and preventive behavior
of interest.

Second, although the IMB model asserts that successful interventions to
promote health behavior change will generally require information, motiva-
tion, and behavioral skills components, many of the intervention efforts re-
viewed contained only informational content, with motivation- and behavioral
skills-related intervention content far less often present. There is consistent
evidence in the literature that “information only” interventions are unlikely
to change health behavior (J. Fisher and Fisher, 2000). Further, we found
that interventions with information and motivation and behavioral skills
content were more effective in promoting health behavior change than inter-
ventions that did not have all three elements. To quantify, at least crudely,
our impression that interventions that contained all three components had
a greater impact than those that did not, intervention effects were rated on
a 3-point scale of intensity (0 = no effects observed, 3 = strongest effects
observed). We then compared the average intensity of intervention effects in
health promotion interventions that contained information, motivation, and
behavioral skills elements versus those that did not contain all three elements.
When all three intervention elements specified by the IMB model were present,
the average intensity of intervention effect observed (1.80) was significantly
greater than when these three elements were not all present (1.13), t = −2.39,
df = 27.50, p = 0.027.

In another approach to quantify the relationships between health pro-
motion intervention information, motivation, and behavioral skills content
and health promotion intervention impact, the strength of the information,
motivation, and behavioral skills content reflected within an intervention was
rated (0 = no content present to 3 = content strongly represented). We then
compared the strength of the information, motivation, and behavioral skills
content represented in those health promotion interventions that had strong
or relatively strong effects (3 or 2 on our scale of intervention effect intensity)
versus those with weak or null effects (1 or 0 on our scale of intervention
effect intensity). Statistical tests indicated that interventions that had stronger
compared to weaker effects also possessed stronger information (2.29 versus
1.65, t = −2.51, df = 32.27, p = 0.017), motivation (2.00 versus 1.30, t = −3.19,
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df = 50.56, p = 0.002), and behavioral skills (2.35 versus 1.30, t = −3.54, df =
33.70, p = 0.001) content.

The experimental intervention literature reviewed is highly consistent with
the IMB model’s assertions concerning information, motivation, and behavioral
skills as fundamental determinants of health promotion behavior change across
widely varying domains of behavior. Our review of the literature detected
these findings outside of the HIV prevention context in which the IMB model
has been developed and extensively tested. In a broad sense, then, the pre-
sence of health promotion information, motivation, and behavioral skills
elements appears to be associated with health promotion intervention impact,
and the more strongly these elements are represented, the greater the inter-
vention’s impact on health promotion behavior change.

Application of the IMB Model to Breast
Self-examination Behavior

As an additional step in establishing the generality of the IMB model across
health behavior domains, we report the findings of model-based research
concerning information, motivation, and behavioral skills determinants of
breast self-examination (BSE) practices (Misovich et al., 2001). BSE is a crit-
ical health behavior for our purposes, both because it is regarded as poten-
tially effective in the early detection and cure of breast cancer (American
Cancer Society, 1998) and because it is presently practiced by relatively few
women (W. Fisher et al., 2000a; Misovich et al, 2001). Moreover, for the
purpose of establishing the generality of the IMB model, we note that BSE
takes place in the domain of disease detection and screening, while most
work on the IMB model, in the area of HIV prevention, has focused on
disease prevention.

In research reported by Misovich et al. (2001), women (N = 166) aged 22
to 64 (M = 42.6) were recruited in workplace settings and completed question-
naire measures of BSE related information, motivation, behavioral skills, and
behavior (practice of BSE, discussion of BSE, and having a friend remind the
individual to engage in BSE). Findings from this cross-sectional study revealed
that women had significant information deficits relative to BSE (women’s aver-
age score on a 40-item information measure concerning BSE was 67 percent
and important gaps existed with respect to items such as the correct time
during the menstrual cycle to examine one’s breasts). Motivation concerning
BSE practice ranged from neutral to positive, with more positive attitudes and
social norms toward learning and practicing BSE and less positive attitudes
and social norms toward discussing BSE and being prompted by friends
to practice BSE. A parallel pattern emerged for assessments of women’s
BSE-related behavioral skills. Women perceived high levels of skills for
learning and practicing BSE and lower levels of skills for discussing or ask-
ing others to remind them to practice BSE. Women’s practice of BSE was
modest, with only 54 percent indicating BSE at a level even approaching
monthly frequency.
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Figure 4.3 Empirical test of the Information–Motivation–Behavioral Skills Model
of the determinants of breast self-examination behavior (after Misovich et al., 2001).

Determinants of BSE, from the perspective of the IMB model, were exam-
ined using structural equation modeling. Results showed that each of the
relationships specified by the model was confirmed, and that it provided
an acceptable fit to the data (CFI = 0.96, RMSEA = 0.07). As can be seen
in Figure 4.3, BSE information and motivation are statistically independent
constructs; each is significantly linked with BSE behavioral skills; and BSE
behavioral skills are significantly associated with performance of BSE-related
behavior, all as specified by the IMB model. In addition, and also predicted by
the model, there is an independent link between BSE motivation and BSE-
related behavioral performance. The three components of the IMB model
account for 70 percent of the variance in BSE-related behaviors, which is
regarded as a large effect size for a prediction model in the behavioral sciences
(Cohen, 1988).

These findings illustrate the generalizability and strength of the IMB model
across domains of health behavior including preventive behavior (e.g., HIV
prevention) and screening and detection behaviors (e.g., BSE-related behaviors).
Moreover, these findings can serve as elicitation research to guide future
intervention efforts to increase BSE. On the basis of our observations, such
interventions should focus comprehensively on the set of information, motiva-
tion, and behavioral skills factors and their interrelations that have been
empirically demonstrated to account for substantial variance in BSE-related
behaviors. The present work can also serve to assist with the identification of
specific information, motivation, and behavioral skills intervention deficits
that are relevant to BSE and that could be targeted in health promotion
interventions to encourage initiation and maintenance of this practice.

Application of the IMB Model to Motorcycle Safety
Gear Utilization

As a further step in establishing the IMB model as a generalizable account of
the psychological determinants of health behavior performance, we report the
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findings of IMB model-based research concerning the determinants of motor-
cycle safety gear utilization (Murray, 2000). Motorcycle accidents and associ-
ated injury and death are very common occurrences (US Department of
Transportation, 1997). Although motorcycle safety gear has the potential to
save hundreds of lives annually (US Department of Transportation, 1997), it
is inconsistently used by those at risk. For the purpose of broadening the
generality of the IMB model, we note that motorcycle safety gear use represents
a very different type of health behavior than those in our previous studies
(i.e., it is an injury prevention behavior, as opposed to a disease prevention or
disease detection practice). Findings that the IMB approach can provide an
empirically strong account of motorcycle safety gear use would provide addi-
tional evidence of the general utility of this model for understanding health
behavior performance.

In a correlational study reported by Murray (2000), elicitation research-
based sets of information, motivation, behavioral skills and behavior items
relating to motorcycle safety gear use were generated and pilot tested. Data
collection from an Internet-based sample of motorcycle riders took place
through motorcycle-related websites and web-based mailing lists, and ques-
tionnaires which were completed through the Internet were returned by
email.

Findings from this cross-sectional study revealed that motorcycle riders had
significant information deficits relative to motorcycle safety gear utilization
(the average score on a 33-item information measure was 73 percent). Mean
motivation (attitudes, social norms, and intentions) and behavioral skills (4.37,
3.90, 3.93, and 4.11, respectively, on 1–5 scales) concerning motorcycle safety
gear use were generally high. However, motorcycle safety helmet utilization,
which is critical for saving lives, was variable, with mean use of helmets
81 percent of the time when riding, and a range of 0–100 percent.

Structural equation modeling was employed to examine determinants of
motorcycle safety helmet use among respondents who resided in states that
did not have laws requiring them to wear helmets (N = 197). Comfortable and
non-intrusive motorcycle safety helmet use can require application of com-
plex and novel behavioral skills, since it can be difficult to find the “right fit”
for helmets, they can be challenging to put on comfortably, and they can
impair one’s sense of control and mobility when riding. For health-related
behaviors that involve the application of significant behavioral skills, the IMB
model specifies a mediational relationship between information and motiva-
tion and behavioral skills and behavior.

Results of structural equation modeling showed that the relationships
specified by the IMB model were confirmed, and suggested that the model
may provide an acceptable fit to the data (CFI = 0.93; RMSA = 0.13). As can
be seen in Figure 4.4, information and motivation concerning motorcycle
safety gear use were statistically related constructs. (While the IMB model
suggests that information and motivation may be independent constructs,
because well-informed persons are not necessarily well motivated to practice
health behaviors, the model does not require the statistical independence
of the information and motivation constructs). Further, and as predicted by
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Figure 4.4 Empirical test of the Information–Motivation–Behavioral Skills Model
of the determinants of motorcycle safety helmet utilization (based upon data
collected by Murray, 2000).

the IMB model, information and motivation were associated with behavioral
skills for motorcycle safety gear use, and behavioral skills were significantly
associated with the criterion of motorcycle safety helmet use per se. The
information, motivation, and behavioral skills components of the IMB model
accounted for 61 percent of the variance in motorcycle safety helmet
utilization, indicating substantial predictive power of the IMB model in this
health behavior domain. Once again, this IMB model-based exploration of
the determinants of motorcycle safety gear use can serve as elicitation
research to guide targeted interventions to encourage motorcycle safety gear
utilization. Moreover, these findings further establish the generalizability
and strength of the IMB model across domains of health behavior, including
disease preventive behavior (e.g., HIV prevention), disease detection beha-
vior (e.g., BSE), and injury prevention behavior (e.g., motorcycle safety
helmet use).

An IMB Model Analysis of Adherence to Medication Regimen

In addition to establishing the empirical generalizability of the IMB model, we
wish to demonstrate conceptual utility as a basis for analysis of the determin-
ants of still other health-related behaviors. To illustrate, we present an IMB
model conceptualization of factors implicated in adherence to anti-retroviral
therapy among people living with HIV infection. Understanding and promoting
adherence to anti-retroviral therapy among HIV+ individuals is of enormous
individual health and public health significance. On the one hand, anti-
retroviral therapy has proven dramatically effective in reducing the viral load
and associated morbidity among persons living with HIV, and has contributed
directly to dramatic declines in HIV-related mortality (Greenberg et al., 1999;
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Figure 4.5 An Information–Motivation–Behavioral Skills Model analysis of adherence to anti-retroviral medication.
From J. D. Fisher, W. A. Fisher, K. Amico and J. Harman (2001). An information–motivation–behavioral skills model of adherence
to highly active antiretroviral therapy. Manuscript submitted for publication. Reprinted with permission.

Image Not Available
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Montaner et al., 1998). On the other hand, anti-retroviral therapy adherence
– which can involve taking numerous pills per day, some fasting and some
with food, many of which produce significant side effects, and all of which are
expensive and can indirectly disclose one’s illness to others – must occur with
a great deal of consistency and for an HIV+ individual’s entire foreseeable
future.

Although adherence to anti-retroviral therapy must be in the 95 percent
range, in actuality adherence to therapy is often much lower (W. Fisher et al.,
2002; Montessori et al., 2000). When anti-retroviral adherence is suboptimal,
treatment failure, viral mutation, and development of multidrug resistant HIV
may take place (Boden et al., 1999; Eron, 2000; Hogg et al., 2000). HIV+
individuals who are intermittently adherent therefore are at significant per-
sonal health risk and may pose a substantial public health risk involving the
potential development and transmission of multidrug resistant HIV to others.

From the perspective of the IMB model, adherence to medication regimen
shares much in common with maintenance of other critical health behaviors.
Therefore, anti-retroviral adherence is conceptualized to occur as a function
of the presence of a specific set of relevant information, motivation, and
behavioral skills elements. All else being equal, to the extent that an HIV+
individual is well informed about anti-retroviral therapy, motivated to act,
and possesses the requisite behavioral skills to act effectively, he or she will
be likely to adhere to anti-retroviral regimens, and to reap the substantial
health benefits of adherence. To the extent that HIV+ individuals are poorly
informed, unmotivated to act, and lack the requisite behavioral skills for
effective adherence, they are expected to be non-adherent to anti-retroviral
therapy and will fail to realize the substantial health benefits of this therapy.
An IMB model analysis of anti-retroviral adherence is presented in Figure 4.5,
which describes specific information, motivation, behavioral skills, and
adherence behavior parameters and the relationships among them, as well as
a set of moderating factors that are relevant in the context of anti-retroviral
adherence.

According to the IMB model, information which is directly relevant to anti-
retroviral medication utilization is a prerequisite for adherence. At a min-
imum, information about one’s anti-retroviral regimen, including when (e.g.,
dosing intervals) and how (e.g., food and fasting requirements) to take the
regimen, is required for adherent behavior. In addition, information about
adequate adherence levels (e.g., about the relative effectiveness of anti-retroviral
medication at 95 percent versus 50 percent adherence), information about
side effects, and information about interactions with other prescription or
recreational drugs are also thought to be critical to anti-retroviral adherence
(J. Fisher et al., 2001). In addition to specific information that is fundamental
to anti-retroviral adherence, the IMB model also directs our attention to
adherence-related heuristics that permit automatic and cognitively effortless
(but often incorrect) adherence-related decision making (e.g., “If I feel good
I must be adhering at a sufficient level”). Adherence-related implicit theories
– more complicated sets of beliefs that require cognitive effort to apply to
anti-retroviral therapy decision-making – may also affect behavior. For example,
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the adherence-related implicit theory reflected in the view that “Periodic drug
holidays (e.g., not taking drugs on weekends or vacations) approximate the
structured interruptions of therapy that cutting edge science is experimenting
with, so they are not only acceptable but desirable adherence interruptions”
might exert a substantial effect on adherence behavior.

Motivation to adhere to anti-retroviral therapy is an additional factor which
is expected to strongly influence whether even well-informed individuals will
be inclined to adhere to therapy (e.g., J. Fisher et al., 2001; Richter et al.,
1998). From an IMB model perspective, personal attitudes towards adherence
– based upon perceptions of the outcomes of adherent behavior and evaluations
of these outcomes (Fishbein and Ajzen, 1975) – represent an individual’s
personal motivation to adhere to anti-retroviral therapy. Social motivation –
based upon perceived support for adherence to anti-retroviral therapy from
salient referent others and motivation to comply with these referents’ wishes
– represents an individual’s source of social motivation to adhere to therapy.
Examination of circumstances under which personal motivation, social motiva-
tion, or both serve as especially strong influences on adherence will be an
important focus for understanding and, critically, for promoting adherence to
anti-retroviral therapy.

Behavioral skills for adhering to complicated, costly, side effect laden, and
potentially illness-disclosing anti-retroviral regimens are an additional critical
influence on adherence and determine whether well-informed and motivated
individuals will be capable of adhering effectively to therapy over time (Albert
et al., 1999; J. Fisher et al., 2001; Gallant and Block, 1998). Behavioral skills
include objective abilities and perceptions of self-efficacy (J. Fisher and Fisher,
1992; J. Fisher et al., 2001) for performing a sequence of critical adherence
behaviors. These may include acquiring anti-retroviral medication in an
affordable and timely fashion and storing it appropriately; incorporating
adherence into the social ecology of daily life (e.g., utilizing routine events to
self-cue medication dosing; taking medication while at work without dis-
closing that one is HIV+); avoiding or minimizing side-effects and drug inter-
actions; continuously updating adherence-related knowledge; and reinforcing
one’s self for adhering to anti-retroviral therapy over time and in the face of
the multiple challenges that adherence to therapy represents.

As is the case for other health behaviors, the IMB model specifies that
adherence information and motivation are often statistically independent
factors that work primarily through behavioral skills to affect adherence
behavior per se (see Figure 4.5). In essence, effects of adherence information
and motivation will be expressed primarily through the application of adher-
ence behavioral skills to the task of maintaining adherence to anti-retroviral
therapy over time. As with other health behaviors, the model also specifies
that adherence information and motivation may potentially have direct
effects on adherence behavior, in situations in which novel or complicated
behavioral skills are not required for adherence. At present, anti-retroviral
therapy adherence clearly does require complex behavioral skills. If in the
future, however, anti-retroviral regimens are developed which are delivered
via once a day or weekly dosages or transdermal patches, and which have
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very low cost and few side effects, the IMB model would anticipate that
adherence information and/or motivation could have direct effects on adher-
ence behavior.

The IMB approach described in Figure 4.5 includes some critical additional
elements. Clearly, adherence behaviors ultimately have direct effects on indi-
vidual health outcomes (e.g., viral load, objective health, subjective health;
Arnsten et al., 2000; Bangsberg et al., 2000). These outcomes, in turn, can
feed back into the system and influence the information, motivation, and
behavioral skills determinants of adherence behavior (see Figure 4.5). Thus,
a positive objective and/or subjective health outcome may strengthen indi-
viduals’ reliance on their adherence information, strengthen their personal
and social motivation to adhere to therapy, and strengthen their objective and
perceived efficacy for applying their behavioral skills to maintain adher-
ent behavior. Such positive feedback should result in the maintenance and
strengthening of anti-retroviral adherence among HIV+ patients in the con-
text of good health outcomes. In contrast, a poor objective and/or subjective
health outcome could cause weakened reliance on adherence information,
lessened motivation to adhere, and lower objective and perceived self-efficacy
with respect to applying behavioral skills to the challenge of anti-retroviral
adherence. Such a negative feedback process could ultimately result in
weakened adherence to therapy. Potential time lags between an individual’s
adherent or non-adherent behavior and his or her health outcomes are also
accommodated within this IMB model analysis. For example, a fully adher-
ent individual who does not achieve a discernable positive health outcome
due to a medication response time lag may lose confidence in his or her
adherence information base, lose motivation to adhere, and suffer a decline
in perceived adherence behavioral skills, all of which will effect a decrease in
adherence. By the same token, an intermittently adherent individual who
does not observe a linked health decline may conclude that intermittent adher-
ence is acceptable and may alter his or her adherence-related information,
motivation, and behavioral skills in a way that results in continued deteriora-
tion of adherence to therapy.

Beyond these relationships, the IMB model of adherence also recognizes
that relevant situational and individual factors will moderate the relationships
in the model. Situational and personal affordances such as supportive and
stable versus unstable living situations, easy versus limited access to medica-
tion and medical care, positive versus distressed psychological health status,
and simplicity versus complexity of medication regimen will act to moderate
effects of adherence information, motivation and behavioral skills on adher-
ence behavior and health outcomes. For example, in the context of stable and
supportive living circumstances (versus homelessness), adherence informa-
tion, motivation, and behavioral skills are expected to be relatively strongly
related to adherence behavior and health outcomes and should account for a
substantial proportion of the variance in these parameters. In contrast, in the
context of a non-supportive living situation such as homelessness, adherence
information, motivation and behavioral skills are not expected to be capable
of having strong effects on adherence behavior and health outcomes unless
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and until homelessness is remedied. Similarly, good access to medication,
psychological health, and a lack of alcohol or drug dependence are expected
to moderate strong relationships of adherence information and motivation
through behavioral skills to adherence behavior and health outcomes. Con-
versely, poor access to medication, psychological ill health, and presence of
alcohol or drug addiction are expected to moderate weak relationships of
adherence information, motivation, behavioral skills, behavior, and health
outcomes.

Finally, following the IMB analysis of the determinants of health beha-
vior, we note that the model’s information, motivation, and behavioral skills
constructs are expected to have specific content that is especially relevant to
the understanding and promotion of anti-retroviral adherence for particular
populations and adherence behaviors of interest. For example, within the
IMB approach, it is expected that specific adherence-related information,
motivation, and behavioral skills factors will have special relevance to under-
standing and promoting adherence among individuals who have or who
have not disclosed their HIV status, and among individuals who differ in
gender, ethnicity, sexual orientation, chemical dependency, and like character-
istics. For example, specific information about anti-retroviral medication and
methadone interactions might be crucial to a heroin-addicted individual’s
adherence to anti-retroviral therapy; specific motivational factors might be
associated with anti-retroviral adherence among HIV+ men and women with
young children; and specific behavioral skills might be implicated in adher-
ence behavior for individuals who have not disclosed their HIV status. Sim-
ilarly, specific information, motivation, and behavioral skills may prove to
be relevant to specific adherence behaviors, such as obtaining anti-retroviral
medications, self-dosing at correct intervals, and avoiding or addressing drug
side-effects.

Concluding Comments

The current chapter has outlined constructs and relationships of the IMB
approach to understanding and promoting health behavior performance. We
have reviewed considerable empirical evidence establishing the conceptual
and predictive utility of the IMB approach in the context of understanding
and promoting HIV preventive behavior. In addition, we have asserted that
the IMB approach is a conceptually and empirically generalizable approach
across health behavior domains. This assertion of generalizability has con-
sistently been supported with evidence from reviews of the correlational
and intervention literature across domains of health behavior, in focused
empirical studies of health behaviors as diverse as breast self-examination
and motorcycle safety gear use, and in focused conceptual efforts such as
an IMB analysis of adherence to complex medication regimens. It is hoped
that this evidence for the generalizability of the IMB approach will stimulate
applications of the model to understanding and promoting health behavior
across diverse domains of health related action.
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Introduction

As parents of a current and a former teenage daughter, it often seems to us
(FG and MG) that the lives of adolescents revolve around risk. We realize that
may be somewhat of an exaggeration, but the fact is that the social activities
that young people engage in frequently include risk opportunities – in the form
of available substances, such as drugs, or alcohol; or a car; or a potential
sexual partner; or some combination of all of these. More so than with adults,
health risk behaviors for young people involve others; they are done in the
presence of – and often for the benefit of – friends and peers. It is surprising
then, given the significance of the behavior, that relatively few social psycho-
logists have concerned themselves with the questions of why young people
engage in risky behavior and how these behaviors might be reduced or inhib-
ited. In this chapter we will present a social psychological model of adolescent
health risk that is based on two fundamental beliefs. One is that risk behavior
among young people is largely a social activity, and therefore is best approached
from a social psychological perspective. The second is that this particular
behavior, in many respects, is unique. It is different than other adolescent
behaviors, and it is different from the same behavior in adults, which means
that the models and theories that have been developed for older individuals
do not apply as well to younger people.

Our model is oriented toward social cognition, but its theoretical founda-
tion is in basic social psychology. Its genesis had an ad hoc nature: it was
specific to the health risk behavior of adolescents, and the research it has
generated reflects this focus. We believe, however, that the model has some-
thing to say about other types of behavior besides substance use and sex,
and that it is applicable to individuals other than those in their teens. We
will begin by describing the model, focusing on its refinements since we last
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described it (Gibbons and Gerrard, 1997), along with the more recent research
it has generated. Because of the nature of the behavior involved, we will spend
some time discussing the intervention implications of this work, and then
conclude with some thoughts on future research directions.

Reasoned Approaches

Although there have not been a lot of social psychologists who have been
interested in health behavior, an argument could be made that the work they
have produced has had as much impact as that from any area of psychology.
This is largely attributable to the efforts of a few researchers, such as Fishbein
and Ajzen, whose theory of reasoned action (Fishbein and Ajzen, 1975) and
its update, the theory of planned behavior (Ajzen, 1985; 1991), are arguably
the most popular theories in the health behavior arena (and perhaps in the
domain of all human social behavior).1 Most readers of this volume are likely
to be familiar with both theories, and so a brief review should suffice. The
theory of reasoned action is an extension of earlier expectancy value theories,
which view human social behavior from a decision-making perspective. The
process outlined by the theory involves consideration and evaluation of two
factors: attitudes toward the behavior, which includes perceptions of the behavior
and the anticipated outcomes associated with it; and subjective norms, which
is perceptions of what others would want one to do. This assessment leads to
a decision to act or not act, referred to as behavioral intention (BI). As the
theory’s name implies, this process is thought to be a reasoned (though not
necessarily rational) one that involves some premeditation and planning. In
Ajzen’s words, intentions are “behavioral plans that, in combination with
appropriate opportunities and resources, enable attainment of a behavioral
goal” (1999: 312). Taking breast self-examination as an example, the decision
to examine or not would depend on the woman’s beliefs about the efficacy of
the act, her reaction to it (e.g., is it unpleasant or embarrassing?), and her
perceptions of whether or not significant others would want her to do it. The
theory of planned behavior would add to these two factors perceived behavioral
control, or the woman’s perceptions of her ability to effectively carry out the
examination (McCaul et al., 1993).

There are hundreds of published studies in which one or both theories
has been used effectively to predict health-relevant behaviors, ranging from
flossing and vegetable consumption to seat belt use. The last meta-analysis of
reasoned action theory, a doctoral dissertation by van den Putte (1993), indic-
ated that, on average, BI explains about 38 percent of the variance in health
behavior. A more recent meta-analysis of planned behavior theory (Armitage
and Conner, 2001) suggested the figure may be closer to 31 percent – still a
very impressive amount.
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Moderators of the BI–behavior Relation

In these and other reviews of the two theories, a number of important moder-
ators of the BI–behavior relation have been identified. One has to do with
the way the behavior is assessed. Armitage and Conner reported that these
theories do better at predicting behavioral self-reports than actual observa-
tions of behavior. Similarly, they are more effective at predicting intentions
than behavior, especially when the behavior involves substance use (Morojele
and Stephenson, 1994), such as smoking (Stacy et al., 1994) or excessive
drinking (Schlegel et al., 1992).

The fact that these theories predict intentions better than behavior is
certainly not a fatal flaw, and the same criticism could be leveled at any
model of attitude/behavior consistency. The point here is only that reasoned
or deliberative models work better at explaining and predicting behavior that
is reasoned or deliberated. They are less effective at explaining behaviors that
are irrational or impulsive (Ingham et al., 1992), or socially undesirable (Beck
and Ajzen, 1991), or have a significant affective component (Eiser et al.,
1993), all of which are characteristics of adolescent health-risk behaviors.

Another moderator of the BI–behavior relation is experience. Generally speak-
ing, the relation between intention and behavior is lower among young
people, and it increases over time, up to about age 19 or 20 (Albarracin et al.,
2001; Chassin et al., 1992; Sheeran and Orbell, 1998). A study from our lab,
which included seven annual waves of data from a panel of adolescents, from
age 13 to age 19 (Reis-Bergan et al., 2003), found that the relation between
smoking and drinking and behavioral expectation (BE; see discussion below)
increased almost linearly with age and experience. At earlier ages, however, a
construct from our model, behavioral willingness (BW) was a stronger predic-
tor than either BE or previous behavior; we will return to this point later.

Because of the visibility of reasoned action and planned behavior theories,
they have been frequent targets of conceptual and theoretical “potshots,” yet
their continued popularity clearly suggests they have withstood the tests of
empirical scrutiny quite well (Norman et al., 2000). Nonetheless, we would
argue that some assumptions of the expectancy value approach limit its ap-
plicability for certain kinds of behavior and certain populations (Cho et al.,
1999; Eagly and Chaiken, 1993; Sutton, 1987). In particular, adolescents’
(i.e., through age 20 or 21) decision-making “strategies” often do not follow
the planful and deliberative sequence outlined by reasoned action or planned
behavior, or other expectancy-value theories. To a lesser extent, that is also
true for some behaviors throughout adulthood.

The Prototype/Willingness Model

When asked if they intend to use drugs, or drink to excess, or have sex
without protection, the vast majority of adolescents will say no. Statistics
indicate, however, that many of them will engage in these behaviors, and a
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fair number will do so repeatedly (Johnston et al., 2000). It is certainly possible
that some of them are lying or impression managing, and that for others,
plans changed. In most cases, however, we would argue that up until the
time they indulged, they actually had no intention of doing so. Instead, they
found themselves in situations – that they may not have sought – in which
the opportunity to smoke or drink presented itself, and they responded. To
the extent that these behaviors occur without forethought or premeditation,
they do not fit well into the decision-making sequence outlined by expect-
ancy value theories (Ingham et al., 1992; Kippax and Crawford, 1993), most
of which maintain that intentions are the only proximal antecedent to behavior.

The basis of the prototype/willingness (P/W) model is the belief that there
are actually two pathways to risk behavior, one of which is reasoned, the
other is not. The former path involves many of the elements of expectancy
value theories; it reflects the fact that sometimes adolescents engage in risky
behaviors because they have made a conscious decision ahead of time to do
so. The latter pathway is much less deliberative and much more reactive; this
is the social reaction pathway and it is the focus of the model. This second
pathway reflects the first and most fundamental of three assumptions of the
model, which is that much adolescent risk behavior is a reaction to risk-
conducive circumstances rather than a preplanned event. The second assump-
tion of the model is that because these situations are both public and social
– unlike adults, young people almost always smoke, drink, or drive recklessly
with friends rather than by themselves – they have clear social images associ-
ated with them that are widely recognized by adolescents and even pre-teens.
The third assumption is that because young people are very image-conscious
(Carroll et al., 1997; Elkind, 1978; Lloyd and Lucas, 1998), these risk images
or prototypes (the terms are used interchangeably in this chapter) have a
significant influence on their risk behavior. That influence works via a social
comparison process in which the adolescent compares him/herself with the
image. The more comparison the adolescent engages in, the more influential
his/her image will be. An outline of the model is presented in Figure 5.1.

The model includes previous behavior, which reflects its primary goal: to
examine the cognitive factors that mediate change in behavior, including onset
and escalation, as well as decline. With the exception of inclusion of previous
behavior, the rest of the top half of the model has been borrowed directly
from reasoned action theory, and is generally consistent with the expectancy-
value perspective. The operationalization of these constructs is somewhat differ-
ent than in reasoned action theory, however, given the nature of the behavior.
First, regarding subjective norms, adolescents typically identify two significant
sources of social influence: parents and peers. Realistically, the former group
yields very little variance on this dimension, because few parents are accepting
of these behaviors and their children know that. The peer group may accept
and even facilitate the behavior, but seldom do young people report that their
friends or peers want them to engage (boyfriends perhaps being an exception).
Consequently, the model includes descriptive rather than injunctive norms
(Deutsch and Gerard, 1955) – i.e., what the adolescent thinks his/her friends
are doing rather than what they want him/her to do.2
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The attitude construct has been operationalized in a manner that is gen-
erally consistent with the expectancy value approach, but slightly different
from that in the planned behavior or reasoned action theories. We have
assumed that most young people are ambivalent toward these actions. They
find the behaviors enticing and exciting, on the one hand, but they recognize
at least some of the inherent risks, and so they also view the behaviors as
somewhat frightening. This ambivalence is quite common and so there is
typically not a lot of variance on the affective dimension. There are more
pronounced differences, however, in the extent to which young people view
themselves as personally vulnerable to the negative outcomes that could
accompany these actions, largely because there are considerable differences in
the extent to which they have actually thought about these consequences.
Some consider themselves “uniquely invulnerable” – a form of optimistic bias
(Weinstein, 1984); others do not. For this reason, attitude operationalization
in the model focuses on perceived personal vulnerability to negative con-
sequences. These items are worded in the subjunctive (e.g., “If you were
to . . . [drink and drive], what do you think the chances are that you
would . . . [have an accident]?”). Otherwise, responses are confounded with
intention: those who are not intending to do the behavior will deny risk in
response to a direct question, such as “What is the likelihood that you will
have an accident?”

We typically use expectation (BE) measures rather than intention (BI) meas-
ures when assessing these behaviors. BE is a modified version of BI, which
gets at the individual’s perceived likelihood that he/she will actually engage in
a behavior rather than his/her plan to engage. Because it is less restrictive

Figure 5.1 The prototype/willingness model.
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than BI, it often has more variance and does a better job of predicting less
appropriate behaviors, such as heavy drinking and speeding (Parker et al.,
1992; Schlegel et al., 1992). In fact, this practice (using BE measures) is
typical of research in this area. Of the 154 studies included in the meta-
analysis of planned behavior theory by Armitage and Conner (2001), only 20
used “pure” BI measures, whereas 40 used BE measures, and 88 used a
combination of the two. Combining the two types of measures is not always
a good idea, however, because it can conceal some important information.
Acknowledging that one is likely to drink and drive or have unprotected sex
is not the same as planning to do so, and it is quite different from having
these actions as goals or “desires” (Bagozzi, 1992). For this reason, we suggest
that future studies in this area, especially with adolescents, use both meas-
ures, along with a third proximal antecedent from our model, behavioral
willingness (BW). This construct, and prototypes, are the two remaining and
unique elements of the P/W model.

Risk Images

Actions speak louder than words – and they say a lot more as well. One
reason for this has to do with the images that people associate with different
behaviors – the prototype or cognitive representation of the type of person
who engages in the behavior (Cantor and Mischel, 1979; Setterlund and
Niedenthal, 1993). Generally speaking, the more extreme the behavior, the
more vivid the associated image or prototype, and the more impact it is likely
to have on impressions that are formed by others (Skowronski and Carlston,
1989). Riding a Harley-Davidson at age 60 says something different about a
person – i.e., presents a different image – than does riding a bike at the same
age or riding a Harley at age 20. Awareness of the image and the impact that
it has can influence the decision to ride. Of course, by age 60, concern about
others’ opinions of the self usually has waned, which means the Harley image
may have lost some of the influence (on behavioral decisions) that it had
earlier in life. In fact, concern about social images and presumably their
impact on behavior appear to peak during the teen years (Kelly and Edwards,
1998; Krosnick and Judd, 1982). Moreover, because adolescent risk behavior
is unusual, in most instances public, and typically very salient, risk images
tend to have more of an impact on teens than any other kind of image
(Gibbons and Gerrard, 1997), and they have more of an impact on teens than
they do on adults (Beyth-Marom et al., 1993). There is consensus among
young people, for example, as to the type of person their age who drinks
heavily, takes drugs, or has multiple sexual partners. It is not surprising, then,
that numerous studies have shown that these images are associated with the
decision to engage or not engage in risky behaviors (Chassin et al., 1981;
1985; Burton et al., 1989).

Early work in this area, much of it prompted by Leventhal and Cleary’s
(1980) seminal article that discussed the impact of smoker images on
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adolescents’ smoking behavior, was based on an assumption that these images
act as goal states and therefore have a motivating effect. This makes sense.
Some boys play basketball because they want to “be like Mike” (Jordan),
whereas some girls decide to become lawyers because they see themselves as
Ally McBeal or (Judge) Amy Grey types. With regard to smoking, the argu-
ment was that young people take up the habit in order to be seen by others as
tough or independent. Support for this perspective came from a series of
“prototype-matching” studies indicating that the more similar adolescents’
smoking or drinking images and self-images were, the greater their inten-
tion to smoke or drink (Chassin et al., 1981; 1985). Becoming like the image
was, and undoubtedly for some, still is a motive for this behavior. One en-
couraging result of public health campaigns of the last 25 years, however, is
that the images associated with health-impairing behaviors, such as smoking
and drinking, have become more negative (Harms and Wolk, 1990; Lloyd and
Lucas, 1998). Moreover, there is evidence that individuals who engage in
risky behaviors are now more likely to be blamed for the negative outcomes
associated with those behaviors (Brandt, 1997). As a result of this change in
attitudes, it appears that risk images do continue to be influential, but the
process whereby that influence takes place is more complex than was first
thought.

Our data indicate that adolescents’ risk images tend to be fairly negative.
Even among those who are currently engaging, risk images are decidedly
more negative than self-images on virtually every evaluative dimension that
we have assessed. This suggests that most young people do not engage in
order to acquire an image or certain characteristics of an image – why seek an
image that is more negative than the one you currently have? On the con-
trary, many of them do not smoke or drink largely because of the image
associated with these behaviors. They may view smoking and drinking as
novel and appealing for a variety of reasons (Shapiro et al., 1998), but experi-
mentation is inhibited because of the social costs involved.

These early image studies focused on drinking and especially smoking,
presumably because these images are most vivid – their iconic representations
are most clearly defined. It is easy to picture a young boy with a cigarette in
his mouth or a teenage girl with a can of beer. It is much more difficult to
describe the visual image one has of the typical drunk driver or the typical
young woman who engages in casual sex (Ouellette et al., 2002). Nonethe-
less, although students have trouble describing what a “typical promiscuous
female student” looks like, they have very little difficulty describing the type of
young woman their age who does this behavior, and so this prototype does
have an impact (Gibbons et al., 1995a; 1998a). In this sense, the P/W model
is a typology, rather than a theory of visual images. Finally, because they tend
to work more in an inhibitory than a facilitating fashion, and are seldom goal
states, we would expect that risk images would not have a strong relation
with intentions, and that is the case (Gibbons et al., 1998a). Instead, they are
more strongly associated with a different proximal antecedent to behavior,
behavioral willingness (BW).
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Behavioral Willingness

The idea that risk-taking behavior by young people is often not intentional is
not a new one. The same observation has been made by a number of re-
searchers examining the sexual behavior of young men and women (Brooks-
Gunn and Furstenberg, 1989; Chilman, 1983; Zelnick and Shah, 1983). Cobliner
(1974), for example, found that less than half of the pregnant adolescents in
their study said that their sexual behavior was deliberate (cf. Murry, 1994).
Similarly, when we asked members of one of our adolescent panels (at age
18) if they had any plans to engage in casual or unprotected sex in the
next year, 43 percent indicated they had no such intentions at all (i.e., marked
a 1 on a 7-point BI scale), and yet when we asked them a year later if they
had done this, 31 percent of these non-intenders said yes. Similar results
occurred on the BE scale. We also asked them (at age 17) if there was any
likelihood that they would have casual or unprotected sex, and more than half
indicated no likelihood, by circling a 1 on the 7-point BE scale. Nonetheless,
26 percent of the group that had said no indicated a year later that they
had engaged in the behavior. This inconsistency is not unique to sex. These
same adolescents were also asked if they had any intentions to drive after
drinking, and 58 percent said definitely not; yet a year later, 57 percent of this
same group said they had done it. When asked why, a common response
– probably all too familiar to parents of teens – was simply “. . . it just hap-
pened, that’s all” (Mitchell and Wellings, 1998), which, of course, is another
way of saying it was not intentional. In each instance, however, a significant
percentage of these unintending adolescents had indicated some willingness
to engage in the behavior.

BW versus BI/BE
BW is an openness to risk opportunity. It is an acknowledgment by the
individual that he/she might do the behavior under some circumstances. As
might be expected, BW is usually highly correlated with BI and BE, but it is
not the same thing. Thus, it predicts risk behavior and does so independently
of both BI and BE. In general, adolescents, and to a lesser extent adults, are
willing to do riskier things than they intend or expect to do. In this sense, BW
represents a “latitude of acceptance” (Sherif and Hovland, 1961). Moreover,
the BW/BI relation is recursive: intention implies willingness, but the opposite
is not the case. Indeed, this is a central focus of the model – the idea that there
are a number of individuals, usually young, who are willing to do behaviors
that they are not intending to do. In many respects, these adolescents are
an at-risk group. Because they are not intending to take risks, they do not
prepare for them – they do not carry condoms, or arrange for a designated
driver, for example. But they are willing to take risks, and they sometimes do
(depending on the circumstances they encounter), and that can be problem-
atic. This at-risk group has been the focus of some of our recent research, and,
we believe, should also be a focus of intervention efforts. Other ways in
which BW and BI differ, besides focus of attention and locus of attribution
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(discussed below), include the fact that BW is more affect-laden (the excite-
ment and fear associated with risk), and that BW applies only to risky behavior,
although the risk can be positive (e.g., willingness to intervene in an emer-
gency). The primary way in which the two differ, however, is the fact that BI
involves more forethought and planning than BW does. In fact, BW is often
characterized by an avoidance of such considerations, as adolescents who are
willing often avoid thinking about the potential consequences of their actions
(Gerrard et al., 1996; Gibbons et al., 1998b).

Measurement

BW
Tapping into adolescents’ BW involves several steps. First, we ask them to
think about a risk-conducive situation (e.g., an older sibling left some mari-
juana in the house), making clear that there is no presumption about whether
they would ever be in such a situation. This instruction is intended to shift
attention away from the self and toward the context. In so doing, it helps get
over the initial hurdle of implied responsibility inherent in most intention
measures (“I didn’t intend to do this, so I really can’t be blamed for what
happened . . .”), which is a major issue for young people when it comes to
risky behaviors (Covington and Omelich, 1988). It also helps them appreciate
some of the persuasive power of the situation. They are then asked to indicate
what they would be willing to do by responding to a series of options, each
increasing in risk level (e.g., take a puff . . . get stoned), which are aggregated
into an index.

Images
To assess images, we ask respondents to first spend some time thinking
about the typical person their age who engages in the behavior (e.g., drinks
heavily). It is acknowledged that not all people who do this are alike, but it
is suggested that they may share some characteristics. Respondents are then
asked to evaluate this prototype using a list of from 6 to 20 adjectives (e.g.,
attractive, popular, inconsiderate), each with a scale from “not at all” to
“very,” sometimes followed by an open-ended evaluation. Responses on the
adjectives and content analysis of the open-ended responses, if they are used,
are aggregated to form an image index.3

Prototype/Willingness versus Other Models

Dual Processing
As indicated earlier, the two pathways to risk behavior, reasoned and react-
ive, involve different processing styles, which suggests that the P/W model
might share some features with “dual-processing” models that have prolifer-
ated in social psychology in the last 10–15 years. Prominent among these
would be Petty and Cacioppo’s elaboration likelihood model (Petty and
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Cacioppo, 1986), Fazio’s MODE model (Fazio, 1990), Chaiken’s heuristic-
systematic model (Chen and Chaiken, 1999), and Gollwitzer’s mind-set model
(Gollwitzer and Bayer, 1999). There are two elements that are common to
each of these models: (a) the contention that processing is more mindful (or
systematic) in one mode and more heuristic-based in the other, and (b)
beliefs about what factors determine which route is likely to be activated. The
two route-determining factors are illustrated clearly in the MODE model; they
are: motivation and opportunity (the full name of the model is Motivation
and Opportunity as Determinants). The basic idea is that incentive and cognit-
ive resources are both necessary to induce individuals to engage in the “effortful
reflection” that is required by the deliberative-processing alternative. If one
doesn’t have the time or the inclination, then the heuristic processing mode is
preferred (or is the default; Bagozzi and Yi, 1989).

This distinction does sound similar to the description of the reasoned versus
reactive pathways. The factors that determine response mode are different in
these models than in the P/W model, however. Although time and motiva-
tion are prerequisites for forming intentions to engage or not engage in risk,
the absence of these factors does not lead to reactive processing. For one
thing, as suggested earlier, risk opportunity and risk behaviors are an import-
ant part of the lives of many adolescents, and the consequences of these
behaviors are potentially very significant. For most adolescents, then, the
motivation level surrounding risky behavior and decision-making is often
very high. Second, it is true that risk decisions are sometimes made “on-line,”
without much opportunity to deliberate; under these circumstances, pro-
cessing will necessarily be abbreviated, and images – whether favorable or
not – are likely to be more influential (Epstein, 1994). Nonetheless, it is also
the case that adolescents have ample opportunity to form intentions not
to engage in risky actions, and yet they frequently do not. In fact, it is the
appeal of these behaviors that leads young people to avoid thinking seriously
about them and especially about their consequences (Gibbons et al., 1998b).
Theoretically, inducing careful contemplation of the behavior or its associ-
ated images should lead to consideration of consequences and a reduction in
BW, along with an increase in intention not to engage (Gibbons et al., 2002c;
see below).

CEST
The dual-processing model that is most similar to the P/W model is Epstein’s
cognitive experiential self theory (CEST; Epstein, 1990; Epstein and Pacini,
1999). Briefly, the two processing systems in Epstein’s theory – rational and
experiential – exist simultaneously. The rational system is deliberative and
analytical and involves logical rules of inference. The experiential system is
affect-based; it operates according to heuristic principles and involves images
and intuition. The two systems share a number of characteristics with the
reasoned and reactive pathways in the P/W model. Because they are both
rooted in expectancy value approaches, the similarities between the rational
system and the reasoned pathway are more obvious and more intuitive: both
involve deliberation and intentions, and both are reason-oriented. The relations
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between the experiential system and the reactive path are more complex, but
also more interesting. Both involve influential images (objects or exemplars
in one case, prototypes in the other) and deliberation that is usually more
restricted than that of the alternative path or processing mode. Both involve
processing that is affect-based and less consistent over time than the alternat-
ive. With age and experience, both give way somewhat, though not com-
pletely, to the other, more reasoned and/or deliberative system (i.e., adults’
behavior is more rational and more reasoned than adolescents’ behavior).

Another important similarity has to do with cognizance of the two paths
and systems. Not only are individuals aware of the (simultaneous) existence
of the experiential and rational systems, as well as the difference between
intentions and willingness, they also acknowledge that the reasoned path and
rational system involve more “appropriate” responding – what should be
done or the most reasonable response – whereas the experiential system and
reactive pathway often reflect reality – what would or could be done under
certain circumstances. As suggested earlier, young people (especially) will
report levels of risk willingness that are a fair amount higher than their levels
of risk intention and yet pointing out the discrepancy between the two seems
to create little dissonance. Apparently, the fact that one is willing to accept a
higher level of risk than one intentionally seeks is not perceived as a contra-
diction. Also, the reliability of BW over time and its predictive validity both
suggest that it is a fairly stable construct, one that individuals are aware of
and can report on fairly accurately.

There are differences between the CEST and P/W model, most of which
reflect the more specific focus of the latter (on adolescent health risk). For
example, although experiential processing is usually faster than rational pro-
cessing, reactive processing is not necessarily faster than reasoned processing.
Contemplation of one’s willingness (during assessment) is truncated, because
it includes minimal consideration of risk consequences. It does include con-
sideration of social consequences (the typology element of the P/W model),
however, and it involves social comparison (with the image), and that takes
time. In fact, initial responses, which are typical of the experiential system,
often reveal intended or reasoned behavior – what one should do or hopes
to do. It is only when encouraged to take the next step and consider risk
opportunities afforded by the context that BW is likely to emerge (cf. Gilbert,
1991). Thus, unlike the experiential system, the reactive path includes some
recognition of (risk-conducive) circumstances, or the power of the situation.
Similarly, images that guide behavior in the experiential system develop out
of previous personal experience, whereas in the P/W model, those images are
socially based (largely because most adolescents have had minimal personal
experience with risk). Although similar to the CEST, we would argue that the
unique elements of the P/W model make it more useful within its intended
domain.

Stage Theories
Intention to engage in risk is usually preceded by willingness to do so; and it
is often the case that with age and experience, an adolescent’s willingness to
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engage in risk will translate into an intention to do so. That is not necessarily
the case, however, as curiosity about some behaviors, and willingness to
engage in those behaviors wanes with maturity. Moreover, the reasoned and
reactive paths often exist simultaneously, and neither one is a prerequisite
for the other. Thus, the P/W model is not a stage theory of risk, and it does
differ from existing stage theories, most of which are concerned with health
promotion rather than health risk (e.g., the transtheoretical model; Prochaska
et al., 1992). There are some similarities with Weinstein’s (1988) precaution
adoption model with regard to risk perception, however. Specifically, Weinstein
argues that individuals must perceive that they are personally vulnerable to
a health risk before they will act to protect themselves. Young people who are
willing but not intending to engage in risk most likely are at this pre-
acknowledgment stage, largely because they have avoided thinking about the
potential risk. Presumably, encouraging consideration of the risk and its con-
sequences would facilitate recognition of personal vulnerability and therefore
reduce willingness.

Empirical Support

BW and Images
Research conducted in the first five or six years of the P/W model’s develop-
ment focused on its individual elements. Because that research is described in
some detail elsewhere (Gibbons and Gerrard, 1997), we will summarize it
briefly and then move to a discussion of the more recent work. These earlier
studies, which involved several different panels of Iowa (i.e., white) adoles-
cents, established links between risk images and risk willingness, including
smoking and sex (Gibbons and Gerrard, 1995; Gibbons et al., 1995a; 1995b);
and between risk images and risk behaviors, including drinking (Blanton
et al., 1997; Gibbons and Gerrard, 1995), smoking (Gibbons et al., 1995b;
Gibbons and Eggleston, 1996), and contraceptive use (Gibbons and Gerrard,
1995). Several studies also included assessments of BW and BI/BE as proximal
antecedents (i.e., mediators of distal predictors) of risk behavior, and all of them
demonstrated the ability of BW to predict behavior and do so independently
of BI/BE (Blanton et al., 1997; Gibbons et al., 1998a; Gerrard et al., 1999).

Social Comparison
In addition, in one of those earlier studies (Gibbons and Gerrard, 1995), an ad
hoc measure of social comparison tendencies was included in order to deter-
mine if this measure moderated the relation between risk images and behavior,
as the P/W model would predict. Actually, the model suggests that images
influence behavior through a social comparison process, but this type of
mediation cannot be assessed effectively with correlational field data. Mod-
eration by individual difference measures does allow for inferences about
process, however, and in fact, the impact of images on subsequent behavior
was significantly stronger for those students who had indicated that they
frequently engaged in social comparison. The same results were found in two
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recent studies, one of which (Gerrard et al., 2002) used a full version of the
INCOM social comparison scale (Gibbons and Buunk, 1999), the other (Gibbons
et al., 2002b) an abbreviated version. Finally, the pattern of the data appeared
to be in line with the belief that risk images work primarily in an inhibitory
fashion. In particular, the least amount of willingness to use substances and to
have casual sex – essentially no willingness at all – was reported by adolescents
and college students who were high in comparison tendencies and had negat-
ive risk images.

From an intervention perspective, there is good news in these negative
images. Given their influence and the fact that they tend to be unfavorable,
even among risk-takers, there is reason to believe that these images may be
incorporated effectively into prevention and intervention programs aimed at
delaying onset and escalation among pre-teens and adolescents. With this
idea in mind, we have expanded the focus of our research over the last three
or four years, to include factors that retard risk and/or promote health. In
fact, a number of new empirical questions were raised by this earlier work,
including: Can risk images be altered and, if so, does this reduce BW and, in
turn, risk behavior? Do positive or healthy images exist; are they influential?
Finally, where do these images come from?

Sources of Risk Images

High Risk

The question about the origins of risk images seems especially important
because of the potential that this kind of information has to guide prevention
efforts. As Figure 5.1 indicates, images are influenced by previous actions, but
this is certainly not where they originate. Instead, they emanate from a number
of sources, such as friends, school, parents, and TV/media. In fact, our data
indicate that all of these sources contribute, though in different ways, and to
varying degrees at different ages. We began asking relevant questions of one
of the adolescent panels (N = 500) when they were 15. By that age, the most
influential source of substance use images was clearly the peer group. Others
have suggested, however, that adolescents may have fairly well-developed
smoking and drinking images well before their friends are using, perhaps as
early as age 10 or 11 (Aloise-Young and Hennigan, 1996). To explore this
question more thoroughly, we are examining the development of risk images
and their impact on behavior in two panels of African American children,
both of which are part of the Family and Community Health Study (FACHS).
One panel comprises 897 target children, age 10 or 11 at Wave 1; and the
other, 297 of their siblings, who were age 13 or 14 at that time (Gibbons
et al., 2002b; Wills et al., 2000; in press). The advantage of having a sample
as young as these targets is that very few of them or their friends have started
to engage in risk behaviors (Wills et al., 1999), so it is possible to determine
the impact (on use) of factors other than peers, some of which are at least
potentially more controllable, such as parenting or education. As expected,
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only 3 or 4 percent of the younger children reported having used substances
at Wave 1 (although about 15 percent reported some willingness to use), and
95 percent reported either no use or only minimal use by their friends. Not
surprisingly, then, norm perceptions were not related to risk images. None-
theless, the evidence suggested that even at this young age, the images were
fairly well developed and distinct.

Several influential sources of these images were identified. First, when
asked directly where their substance images had come from, the top choice
for both groups was TV/movies followed by peers and friends. The former is
somewhat surprising given that we were asking about images of users their
own age, and such precocious use is rare on TV (Grube, 1995). Most of the
other sources involved individual differences. As expected, those who were
high in a tendency toward risk-taking (Eysenck and Eysenck, 1977) had more
favorable images, whereas those who were more academically oriented had less
favorable images. Less intuitive was the third individual difference factor: the
children’s perceptions of their previous experience with racial discrimination
(Landrine and Klonoff, 1996) was a significant predictor of both their BW to
use and their risk images. Moreover, in the first two waves, perceived dis-
crimination was far and away the strongest predictor of perceived peer usage
(p < 0.001), which is a reflection of affiliation preferences.

The fourth influential factor was one that we had detected as an indirect
effect in previous studies with older, white samples (Blanton et al., 1997), and
that was the parenting style of the primary caregiver. If the parents had an
involved parenting style, meaning they monitored the child’s activities, pro-
vided warmth and support, and communicated with the child about sex and
substance use, then their children were much less willing to use substances
(p < 0.001). In addition, there was a strong indirect effect of parenting on risk
images, in the expected (positive) direction, through academic orientation.
Finally, the impact of both risk images and parenting style on BW was mod-
erated by context. Among families living in neighborhoods in which there was
more crime and public use of substances, the children had more favorable risk
images and more willingness to use, in general, and the impact of parenting
style – both good and bad – and risk images on BW were also significantly
stronger than in the less risky neighborhoods. Thus, parents were able to have
more of an impact when it counted most (Baldwin et al., 1990).

Positive (Healthy) Images

Almost all of the work done in this area has focused on images associated
with risky behaviors; very few studies have looked at the impact of low risk or
healthy images. In fact, there is reason to question whether such images even
exist among young people. The image of a teen smoker is fairly vivid, but it is
much harder to envision a teen non-smoker or non-drinker (Fazio et al.,
1982; Nisbett and Ross, 1980). Still, it is likely that by a certain age, adoles-
cents have formed an impression of the type of young person who has made
a conscious decision to not use substances or not have sex. The question is
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when – at what age is the behavior common enough that choosing not to
engage in it makes some kind of statement to others? We have addressed this
question in several studies. Before beginning the FACHS project, we ran a
series of focus groups with 10-year old African American children in which
they were asked to describe the type of child their age who smokes or drinks
and the type who chooses not to do either one. As was the case with the
panel, these adolescents had formed user images and, in general, had relat-
ively few problems with the questions about users. But they had difficulty
describing their image of a 10/11 year-old non-user – the category was much
too large for it to have a distinct image or prototype (Linville and Fischer,
1993; Smith and Zarate, 1992).

Social versus Conventional Sources
The situation was different with the older siblings. By their age (13 or 14),
enough of them and their friends had at least minimal experience with some
substance (54 percent and 69 percent, respectively), that a clear image of a
non-user had been formed, and their descriptions of both users and non-users
were internally reliable. The two types of images had different antecedents,
however. High-risk images were most strongly linked to friends’ use and risk-
taking disposition. The low-risk images were linked to more conventional
sources, the two primary ones being academic orientation and commun-
ication (about risk) from their primary caregiver. Our interpretation of this
difference was that these non-user images were a reflection of a more careful
deliberative process, characteristic of the reasoned pathway, which was
induced or encouraged by teachers and parents. The user image, on the other
hand, came mostly from TV and older peers, and did not include consideration
of the behavior and its consequences.

This hypothesis was tested more directly with analyses of longitudinal data
from one of the white panels (ages 16–18), which included several additional
measures that allowed us to get a better idea of image influence (Gerrard
et al., 2002). Participants’ self- and ideal self-images were assessed with the
same set of adjectives that had been used with the prototypes, and they were
also asked directly how much they had thought about the risk and the non-
risk (drinker and non-drinker) images.4 The panel was divided into two roughly
equal-sized groups comprising those who had and those who had not had
experience with drinking, and then comparisons were made between them.
The self-images of the two groups were virtually identical, and in both groups,
risk images were less favorable than either the self- or the non-risk images.
In contrast, the non-risk image was less favorable than the self-image for
drinkers, but it was significantly more favorable than the self for abstainers –
the first time we have seen evidence of a prototype being more favorable than
the self-image in any of our studies. Also, the ideal self correlated with the
non-risk image for both groups; however, the risk image was negatively cor-
related with the self for the abstainers and not related to the self for the
drinkers. Thus, the study provided no evidence that risk images represented
goal states for any of the adolescents, regardless of their behavior; instead,
these images had an inhibitory effect – albeit for some more than others. In
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contrast, the non-risk images did appear to be acting as goal states, but, again,
more so for some than for others.

Cognitive mediation was also assessed in this study by means of a structural
equation analysis that examined the relations among image favorability, image
contemplation, and both BW and alcohol consumption. First, all students
reported that they had thought more about the non-risk than about the risk
image. In addition, and consistent with expectations, the non-risk image was
related to BW and to use, but that impact was totally mediated by the extent
to which the adolescents reported they had thought about (contemplated)
the image. In contrast, although the risk image did have a strong impact
on BW and behavior, this effect was not mediated by the relevant image-
contemplation measure. In short, non-risk image influence involves image
contemplation (a more reasoned process) much more than does risk image
influence (a more reactive process).

Sexual Images
Finally, another study examined antecedents of the older siblings’ sexual
images, i.e., sexually active versus abstinent (Wills et al., in press). Once
again, parents had significant input. Teens who reported having a good rela-
tionship with their parents and whose parents communicated with them
about sexual topics, such as birth control and AIDS, had less favorable sexual
prototypes. In addition, the teens’ self-control (Rothbart and Bates, 1998) was
related to their abstinence images in the anticipated fashion: good self-control
(also called “planfulness”) was positively related and poor self-control was
negatively related. Although self-control had more of an impact on the sib-
lings’ sexual images than on their substance use images, the antecedents of
both types of images were, for the most part, similar. More generally, it would
appear that to varying extents, parents, peers, and personality all play a role
in the development of both risky and healthy images.

Interpretation and Summary

Risk images, for the most part, are negative. They are more negative than the
self- or the ideal self-image, and that is true for most adolescents whether
they are engaging in the behavior or not. Thus, the images work primarily
in an inhibitory fashion. Although many adolescents find the prospects of
substance use or early/risky sexual behavior to be enticing or exciting, they
choose not to participate because they don’t want to pay the price – the social
or personal consequences that come with being identified as the type of kid
who uses drugs or sleeps around (Beyth-Marom et al., 1993). This inhibitory
effect requires relatively little processing effort. Most of those who do choose
to engage in these behaviors do so in spite of the image. If anything, they
tend to avoid thinking about the image as well as the behavior and its con-
sequences (Gerrard et al., 2002; Gibbons et al., 1997). Were they to seriously
consider the images, they would probably be less inclined to engage (Gibbons
et al., 2002c).
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In contrast, non-risk images have all the earmarks of goals or goal states.
They are correlated with adolescents’ ideal selves, even for those who are
doing the behaviors. These positive or healthy images are also more favorable
than the self-images of those who have chosen not to use; and their impact is
mediated by contemplation, which would be expected of a goal state (Ajzen,
1991). In short, it would appear that there are two pathways to risk avoid-
ance, just as there are two pathways to risk behavior. Some adolescents
intend to avoid risk (and follow the reasoned path); some are simply unwill-
ing to accept the social consequences that come with risk behavior (and thus
follow the social reaction path). Before discussing the intervention and pre-
vention implications of these findings, we will discuss some recent studies
that have examined the effects of altering risk images on behavior.

Changing Risk Cognitions and Risk Behavior

Images and Willingness

The image and behavior change studies have been conducted with college
students. By this age, certain risk behaviors, such as social drinking and smok-
ing, are becoming habitual, more or less, and so BW is likely to be less of an
issue. Other behaviors, however, such as casual sex, drunk driving, or binge
drinking, are not well engrained (and may never become so; see discussion
below) and so are good candidates for alteration. The first study in this area
was a dissertation (Eggleston, 1997) in which an attempt was made to alter
college women’s perceptions of the casual sex prototype to see what effect it
would have on their BW and BI to have unprotected sex. This was done by
presenting accurate information about the percentage of their peers who were
having unprotected sex – a percentage that is consistently overestimated by
college students (Gibbons et al., 2002c; cf. Baer et al., 1991). As expected, BW
to have casual sex declined in the lab session (relative to pre-testing) and the
associated prototype became more negative. Changes in these two constructs
were correlated, and change in the image did mediate change in BW, as
predicted. BI to have casual sex also declined over time, but this change was
not related to the decline in image favorability. In a similar study, Blanton et
al. (2001, Study 4) presented college students with a bogus newspaper article
reporting the results of a personality survey indicating either that people who
use condoms are less selfish and more responsible than those who do not
(positive non-risk image), or that those who do not use condoms are more
selfish and less responsible than those who do (negative risk image). A con-
trol condition was also included in which no information about condom users
was provided. Participants were then presented with a casual sex scenario and
asked what they thought they might do under those circumstances (a BW/
BE combination). As expected BW was significantly lower in the negative
image condition than in either the control or favorable image conditions.5

In another variation of this same theme, Gibbons et al. (2002c, Study 2)
presented college students with a bogus audiotape in which a student was
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described by two others who supposedly knew him/her fairly well. The descrip-
tion varied according to a 2 × 2 design. It was either very favorable (e.g.,
successful student, athlete, volunteer) or unfavorable, and it indicated that
the student either was a virgin or had had a number of casual sexual partners.
The relevant prototype and BW were assessed and compared with the same
measures taken in pretesting, 2–4 weeks earlier. This procedure also allowed
exploration of a basic question from the social comparison literature that is
relevant to the P/W model: can exposure to an exemplar affect perceptions
of a prototype? In other words, can comparison with a specific individual
who represents a category change one’s perception of that category? Results
suggested the answer is yes, as the most negative prototype evaluations
were provided for the high risk exemplar described in unfavorable terms.
In addition, the lowest BW for casual sex (controlling for pretest BW) also
occurred in this condition, and change in the image mediated change in BW,
as expected. There were no significant changes in BI, which remained at a
lower level than BW at both assessments. Finally, although the differences
were not significant, the effects were stronger for participants who had high
pretest scores on a measure of social comparison tendencies (the INCOM).

In another study, target similarity (to the subject) was manipulated rather
than favorability (Thornton et al., 2002; Study 2). Female subjects read a
description of a student their age who was sexually active but erratic in her
use of contraception, and described as either very similar to them or very
dissimilar, based on an attitude questionnaire completed in pretesting. The
assumption was that the similarity manipulation would influence the extent
to which participants socially compared with the target, with more comparison
occurring in the similar than the dissimilar condition (Goethals and Darley,
1977). Subjects also indicated how similar they thought they were to the
target, provided a general evaluation of her, and then indicated their own BW
for unprotected sex. As expected, target (image) evaluations interacted with
perceived similarity in determining BW: the more favorable subjects’ evalu-
ations of the target, the higher their BW, but only when perceived similarity
with the target was high and, therefore, social comparison was encouraged.

Changing Behavior

Although these studies demonstrated that alteration of risk images and, in
turn, BW is possible, the question remains as to whether image manipulation
or modification can be used to induce behavior change. Theoretically, this
should work, and previous studies documenting a link between images and
behavior offer support for this presumption. Inducing and studying behavior
change in the lab is difficult, however, and that is especially true for behaviors
of this nature. There have been two attempts to do this, both of which
provided affirming but indirect evidence that images can be used to produce
change in health-relevant behavior.

In the first of the studies, Ouellette et al. (2002) used different kinds of
images in an effort to increase a positive health behavior, namely exercise.
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College students spent about 25 minutes visualizing and answering questions
about one of four images in a 2 × 2 design: either the prototypical exerciser
or non-exerciser; or themselves in the future (a “possible self,” Markus and
Nurius, 1986), also as either a regular exerciser or as a non-exerciser. Their
exercise behavior had been assessed in pretesting, along with two individual
difference measures that were expected to moderate the impact of each type
of image on behavior: the INCOM and the Consideration of Future Con-
sequences scale (CFC, Strathman et al., 1994). Because the INCOM measures
social comparison tendencies, it was expected to moderate the impact of the
prototype. The CFC assesses current versus future time orientation and there-
fore was expected to moderate the impact of consideration of future self. The
students had little difficulty envisioning either the prototype or themselves
in the future, as they wrote fairly detailed descriptions in both conditions.
A month after the lab session, they were called, supposedly as part of a
recreation survey, and asked questions about their exercise behavior during
the previous month. These self-reports of exercise behavior supported both
assumptions. In the prototype consideration condition, significant increases
in exercise were reported only by participants who were high in social com-
parison, whereas in the future-self condition, significant increases in exercise
were reported only by those who were high in CFC.6

The most recent behavior change study took a different approach. The
health risk in this instance was ultraviolet (UV) ray exposure from sunbathing
and tanning booth use – behaviors that are contributing to what is now the
fastest growing form of cancer in the US (Jemal et al., 2000). This study
(Gibbons et al., 2002a) was one of a series of studies run in Iowa and south-
ern California, in which half the student participants received a lab-based
intervention in the form of a photograph of their faces taken by a camera
with a UV filter. These photographs graphically depict existing skin damage,
due to previous UV exposure, that is not yet visible to the naked eye (Fulton,
1997). It was assumed that these photographs would affect two components
of the P/W model: attitudes toward tanning (including perceived risk) and
risk image (i.e., the “typical tanner” prototype). In fact, in each of the studies,
the photographs significantly increased perceptions of personal vulnerability,
decreased favorability of the tanner image, and lowered willingness for UV
exposure.

Most relevant to the current discussion, however, were the results on the
one-month follow-up visits back in the lab. First, most of the initial changes
in cognitions (tanner prototype, perceived vulnerability, BW) persisted over
the interim. Changing behavior presented more of a challenge: reducing sun-
bathing in Iowa in March is not feasible. A large percentage of Iowa college
students (as high as 40 percent) visit tanning booths around spring break,
however, and so there was some variance to work with on that behavior. In
fact, those who had received the UV photo, reported a significantly greater
drop in tanning booth use in both studies (p’s < 0.01), and that change in
behavior was mediated by the change in their tan attitudes and prototypes.
In other words, seeing a photo of themselves in which their UV-induced
skin damage was made salient, resulted in a more negative opinion of the
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prototypical tanner, and this, in turn, was associated with a decline in their
use of tanning booths.

Intervention Implications

Researchers in the area of adolescent health know a great deal about why
young people smoke and drink and have unprotected sex, but efforts to turn
that knowledge into effective programs that can prevent or change those
behaviors have met with mixed success, at best. A prime example is the
DARE program, which is based on a refusal efficacy model (i.e., empower
young people to “just say no” in response to social pressure). This approach
has enjoyed considerable popularity and financial support in spite of the fact
that evaluations of its efficacy have consistently produced disappointing
results (Lynam et al., 1999). More encouraging results have come from evalu-
ations of programs that are based on normative theories (Hansen, 1992; Tobler
and Stratton, 1998), which target adolescents’ perceptions of the extent to
which their peers condone and participate in substance use of one kind or
another (i.e., subjective norms). As suggested earlier, these perceptions are
often inflated (Suls et al., 1988; Prentice and Miller, 1993), and this inflated
perception, in turn, appears to be related to subsequent increases in use
(Gerrard et al., 1996). Theoretically, then, disabusing adolescents of these
faulty cognitions should result in a decrease in use, and that does appear to be
the case (Schroeder and Prentice, 1998).

In an evaluation of the Adolescent Alcohol Prevention Trial, which in-
cluded both normative education and refusal training administered separately
or together in a 2 × 2 design, Donaldson et al. (1995) reported that refusal
training worked well, but only among those adolescents who had already
decided that alcohol consumption is inappropriate. It was less effective, and
may have even backfired, among those who had not made that decision.
Donaldson et al. suggested that the reversal is due to the fact that presenting
refusal training without normative enlightenment results in a significant
increase in prevalence estimates (i.e., “there must be some reason why they
are putting so much effort into this training . . .”), and that, in turn, leads to
more acceptance of the behavior and eventually to more behavior.

This “preaching to the choir” criticism of the DARE program is consistent
with the P/W model. Adolescents who have already decided that drinking is
bad are, most likely, using the reasoned path. They are not only not intending
to consume, many of them have probably developed intentions not to do so.
On the other hand, most of those who are not opposed to drinking are using
the social reaction pathway – they do not have any intentions to drink (at age
14 or 15), but they are willing to do so. As suggested earlier, these are the
adolescents who should be targeted in future interventions. Some suggestions
on how that might be done come from the P/W model, and involve its two
core elements: prototypes and BW.

First, adolescents’ tendency to overestimate the extent to which their
peers condone substance use also applies to their beliefs about peers’ risk
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images – kids think other kids have more favorable risk images and less
favorable non-risk images than is actually the case. Given that these images
are malleable, that we have some idea of where they originate or what
influences them, and that promoting change in the direction of reality
involves telling the truth, there is reason for optimism about the prospects
for effective intervention. Second, as suggested earlier, adolescents apparently
can understand the difference between BW and BI. What they are not aware
of is the extent to which their own behavior, as well as that of their friends
and peers, is willingness based. They may decide that because they are not
intending to engage in a particular behavior, they don’t have to worry about
it. In addition, those with some inclination to engage may actively avoid
thinking about the behavior and especially its consequences. In either case,
focusing adolescents’ attention on the issue of willingness is likely to be
enlightening for them.

We are now beginning an intervention with a new panel of 400 African
American youths and their families that is based, in part, on the P/W model.
In addition to altering risk images, the program will focus on BW; the follow-
ing strategies will be employed:

• Educate young people about the differences between BI and BW, and the
fact that much of their risk behavior is not intended. Encourage considera-
tion of their willingness to put themselves in risk-conducive situations;
plan ahead to avoid these situations.

• When considering the difference between BW and BI, focus on internal
attributions of responsibility for behavior, especially for behavior that is
willingness based.

• Help them devise a plan for resisting risk opportunity that is internally
based; i.e., recognizes interest in the behavior and goes beyond “just”
resisting social pressure.

Future Directions

Image Composition
There are a number of general topics and specific research questions that are
likely to produce useful information that can improve the model. These topics
can be divided into two general categories reflecting the two primary com-
ponents of the model. First, regarding risk images, one specific question has to
do with their nature – are there individual attributes associated with certain
risk images that are more impactful? To date, our analyses have consistently
shown that the overall favorability index predicts behavior better than any
subset of adjectives (see note 4), which is consistent with the assumption that
it is not specific characteristics of the images that motivate behavior (as goals),
but rather the general impression of the type of person who engages that is
influential (a typology). More detailed exploration of image composition should
shed additional light on the process of image influence and also inform efforts
at prevention.



128 GIBBONS/GERRARD/LANE

Social Comparison
A second issue in need of attention has to do with the role that social com-
parison plays in this process. As suggested earlier, we know that images are
more of a factor for persons who are prone to socially compare (Gerrard et al.,
2002; Ouellette et al., 2002), but we have yet to isolate the process of com-
parison in a controlled experiment (the fact that the similar image had more
impact on BW in Thornton et al. 2002 is consistent with the assumption of
social comparison mediation but again it is only indirect evidence). By experi-
mentally manipulating comparison, we should be able to learn more about its
involvement in image influence.

BW versus BI/BE
A primary question has to do with the ways in which BW differs from BI and
BE and how they each develop over time. A recent examination of these
questions, based on seven annual assessments of adolescent smoking and
drinking and their antecedents (Reis-Bergan et al., 2001) indicated that the
BW and BI/BE trajectories tend to converge over time, but remain distinct
at least into late adolescence. For example, at age 14, BW to smoke correlates
highly with BI, but exceeds it by a fair amount and is a much better predictor
of subsequent smoking behavior. That changes by age 17, when BI has almost
caught up with BW in absolute terms and is a better predictor. By young
adulthood, when substance use habits are pretty much determined, the pre-
dictive power of BW has given way to that of BI/BE, which, in turn, is largely
a reflection of previous behavior (Stacy et al., 1990). To distinguish between
BW and BI/BE effectively, it is best to conduct research at a time in life when
they are more distinct.

Conclusion

There are risky behaviors that occur with some frequency among both young
and older adults that seldom are intentional – driving under the influence,
for example. And there are behaviors, such as tax evasion, that are largely
willingness based even among adults. There are also behaviors that are less
common, but are usually “social reactions” any time they occur. A prime
example of this would be adultery, which is frequently unplanned and/or
unintentional, at least initially (Corey, 1989). The P/W model should be effect-
ive at predicting these kinds of risk actions in adults. Generally speaking,
however, the evidence suggests that the P/W model is less applicable and less
useful vis-à-vis adult behavior. The primary reason is that after years of experi-
ence, adults have a much better idea than do adolescents or college students
of what they will and will not do, and so reasoned or rational models are
going to be more successful at predicting their behavior. Nonetheless, one of
the best predictors of health problems in adulthood is risky patterns of behavior
in adolescence (US Department of Health and Human Services, 1994), and so
models that focus on this stage of life are useful. There are many such models
(see Conner and Norman, 1996; Norman et al., 2000), but few of them are
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based in social psychology theory, and even fewer include relevant cognitive
mediators. These health cognitions – risk perceptions, attitudes, images – are
the “remote link” between family and social life during adolescence, and health
behavior throughout life. For this reason, we join others (Beyth-Marom and
Fischoff, 1997; Salovey et al., 1998) in calling for an empirical focus in this
area that is more socio-psychological and more cognitive in its orientation.
We believe such models have considerable potential.

Notes

1. In fact, there is a long history in health psychology of a relatively small number of
social psychologists having a major impact on the development of the area, begin-
ning with the pioneering work (in the 1950s) of Hochbaum, Rosenstock, Leventhal,
and Kegeles. As members of the Public Health Service, they developed what was
arguably the most influential theory in health psychology prior to reasoned action,
and that was the health belief model. This trend continued in the 70s with Triandis’s
(1979) theory of social behavior (although a model of general social behavior, it
was a precursor to reasoned action theory and to the current P/W model and did
have an impact on health psychology), into more recent times, with the highly
visible work of Richard Jessor, Richard Evans, and Thomas Wills.

2. The original theory of reasoned action included motivation to comply with the
perceived wishes and desires of significant others (injunctive norms) as part of the
subjective norm construct. This element of the construct has suffered from low
predictive validity, however, and more recent versions of the theory have omitted
it (Reinecke et al., 1997).

3. Both the BW and risk image constructs (aggregates) have been shown to have
good reliability – internal (alphas > 0.70), as well as test-retest (e.g., one-year
stability > 0.50).

4. In order to make comparisons across behaviors and across samples, we have usu-
ally used the same basic set of adjectives (e.g., smart, popular, careless, inconsider-
ate) for all prototypes and, in this study, for the self- and ideal self-descriptions as
well. Undoubtedly, risk images differ on different dimensions; nonetheless, the
overall favorability of the image appears to be the best predictor of risk behavior,
which suggests “tailoring” of adjective lists for different images, while informative,
is not necessary.

5. The fact that the negative (risk) image had more impact than the positive (non-
risk) image is consistent with the P/W model’s contention that health images have
primarily an inhibiting effect on behavior; i.e., the motive to avoid a negative
image is greater than the motive to acquire a positive one (cf. Kahnemann and
Tversky’s, 1979, prospect theory).

6. Increases were also reported by participants in the prototype condition who were
low in CFC. The reader is referred to Ouellette et al. (2002) for a discussion of this
finding, which is beyond the scope of this chapter.
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Introduction

John Smith, a 30-year old Californian in the software industry, lies awake in
his bed. It is near midnight, and he senses his wife’s soft breathing, as she
sleeps deeply by his side. In contrast, John shuts his eyes tightly but worries.
For what seems like the hundredth time, he tried to quit smoking this week
but failed again. Now he wonders about the effects of continued smoking on
his health. An image of a diseased lung pops into his mind, and he has a brief
moment of fear, further inhibiting his attempt to drift off. He ruminates about
how embarrassing it is to creep outside his office building to the smoker’s
area. As John worries into the night, he resolves again to do something about
his habit. I will try to quit again tomorrow, he thinks, and sleep finally
overtakes him.

In this hypothetical vignette, John is trying to protect his health by quitting
smoking. The story includes many elements of the social psychological models
that researchers have used to help us understand why people engage in
health-protective behaviors. John thinks about his risk, for example, and the
thoughts that people have – their beliefs – are included in virtually all social
psychological models. The social aspects of health behavior are also apparent
in this vignette, as John considers how self-conscious he feels when he smokes
in public. Smoking is a habitual behavior, and habits are part of some social
psychological models. Finally, John’s feelings seem to be at least partly respons-
ible for his difficulty in getting to sleep. Put simply, John is worried. John’s
worrying seems to influence both his ability to achieve sleep but also his plans
for making another attempt to quit smoking.

The focus of this chapter is on how affect – and in particular worry – may
be important in guiding health-protective actions. The chapter is organized
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into four sections. First, we briefly review the most popular social psycholo-
gical theories relevant to health-protective behaviors, with an eye toward
their use of affective variables as model components. Second, we discuss the
construct of worry, drawing on the existing literature to ask what worry is,
what people worry about, and the functions that worry serves. Third, we ask
whether worry influences health-protective behaviors, relying primarily on
the extant literature on breast cancer screening. Finally, we discuss the im-
plications of this last literature for social psychological theorizing.

It is perhaps worth noting that the significance of worry has been a thread
running through much of the first author’s work. He first thought about
the concept of worry as a graduate student at the University of Kansas. His
advisor, Michael Storms, asked him to assist on a paper concerning the ap-
plication of attribution theories to dysfunctional emotional behavior (Storms
and McCaul, 1976). They argued in that chapter that worry might exacerbate
and maintain behaviors directly affected by rumination, such as stuttering and
insomnia. In the health area, McCaul’s initial research interest as a beginning
assistant professor was the initiation of smoking behavior among adolescents.
He believed that concern about consequences – whether those consequences
were “short term” (e.g., social disapproval) or “long term” (health conse-
quences) – would strengthen intentions to avoid smoking cigarettes (Glasgow
et al., 1981).

The adolescent smoking research was concerned with prevention, but McCaul
also surmised that worry might be important in habit cessation. In searching
for a health behavior for which he would feel comfortable manipulating
beliefs and affect, he selected flossing behavior. Flossing can be important for
people at risk of periodontal (gum) disease. One of the anecdotal discoveries
made in this dental research was that persons who were experienced with
periodontal disease and its sequelae were much more likely to adhere to a
daily prevention regimen. That is, persons who knew that they were vulner-
able to the disease and had experienced the negative consequences were
more likely to engage in the health behaviors that would help prevent peri-
odontal disease in the future.

This finding, together with theoretical reasoning (e.g., Leventhal, 1970)
persuaded McCaul that engaging in health-protective behavior was at least
partially caused by a sense of personal risk or vulnerability supported by
concern about one’s risk status. Although this simple notion makes sense
intuitively, it is actually still a controversial idea (cf. Aspinwall, 1999). At the
beginning of this decade, McCaul wanted to test whether he could persuade
people to change their self-protective behavior by creating a sense of personal
vulnerability. Given that research goal, he also wanted to select a health-
protective behavior that was of obvious value. Thus, he shifted his research
focus to mammography screening. That research will form the basis of much
of the third section of this chapter.
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Social Psychological Theories and Affect

In this section, we consider six models frequently used to understand health-
protective behaviors and the role that they reserve for affect. As you will see,
with a few exceptions, that role is minimal.

Health Belief Model

The Health Belief Model (HBM) is over 40 years old and was probably the
first formal model purporting to explain health behaviors (Rosenstock, 1960).
It is one of several models generally based on an expectancy X value formula-
tion (Weinstein, 1993). The expectancy/value approach suggests that health
behaviors are determined by the value of a particular outcome (e.g., cancer)
and the expectation that a behavior (e.g., smoking) will contribute to or allow
one to avoid that outcome (e.g., smoking cessation). Over time, however,
additional variables have been added to the model, making it more compre-
hensive but also less clear about causal relationships among model elements
(Strecher et al., 1997).

Table 6.1 lists the social psychological models and the variables that each
model emphasizes. Strecher et al. (1997) provide a straightforward list of
variables that are included in the HBM. As befits its name, the HBM emphas-
izes health beliefs. Five of the listed variables are cognitions: beliefs about
(1) whether one is susceptible to illness, (2) how severe or serious the illness
might be in terms of its consequences, (3) the perceived benefits of engaging

Table 6.1 List of models and variables that predict health-protective behaviors

Model Variables

Health Belief Model Susceptibility, Severity, Benefits, Barriers,
Self-efficacy, Cues to Action, “Other variables”
(e.g., demographic differences)

Theory of Planned Behavior Beliefs, Attitude, Subjective Norm, Perceived
Control, Intentions

Protection Motivation Theory Environmental and Interpersonal sources of
information, Intrinsic/Extrinsic Rewards, Severity/
Vulnerability, Threat Appraisal, Response/
Self-efficacy, Response Costs

Precaution Adoption Process Communication about Hazard, Experience with
Hazard, Risk Factor Information, Seriousness
Beliefs, Precaution Beliefs, Costs of Precaution

Parallel Process Model Vulnerability, Response Efficacy, Self-efficacy, Fear
Cognitive Response Theory Listener Involvement, Message Strength, Heuristic

Cues (e.g., Source Credibility; Emotional Potential
of Message)
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in a health-protective behavior, (4) barriers or the negative aspects associated
with a health-protective action, and (5) whether one is able to competently
perform the health-protective behavior (self-efficacy). The one prominent
model component that is not a belief per se is “cues to action,” the concept of
environmental events that might trigger behavior.

Another observation should be clear upon perusing the variable list from
the HBM. Affect is missing. Some beliefs such as illness severity may be
affectively laden, but the model does not address that possibility. If feelings
and emotion have anything to do with health-protective actions, one would
not know it from the HBM.

Theory of Planned Behavior

The HBM was created explicitly to explain health behavior. The Theory of
Planned Behavior (TPB; Ajzen, 1991), a revision of the Theory of Reasoned
Action (Fishbein and Ajzen, 1975), was developed to explain a broad range of
intentions and behaviors. The theory relies on a relatively small set of vari-
ables, as shown in Table 6.1. The theory also specifies precise causal sequences.
For example, one’s evaluation of an action (attitude), perception of the wishes
of others (subjective norm), and perceived control over the action are all
assumed to independently create intentions. Intentions, together with actual
control over the action, predict behavior. Similar to the HBM, affect is not a
part of the TPB nor was it part of the Theory of Reasoned Action. Although
attitude toward the act is measured with semantic differential scales (e.g.,
pleasant versus unpleasant), it is clear that attitude is an evaluative judgment
– cognition, not feeling (cf. Richard et al., 1996).

Protection-motivation Theory

The next model is the third in a line of expectancy X value models. Rogers
introduced protection-motivation theory specifically to improve our under-
standing of the effects of threatening information on attitude and behavior
change (Rippetoe and Rogers, 1987; Rogers and Prentice-Dunn, 1997). The
theory is similar to the HBM in its comprehensive list of variables, including
distal or background elements (e.g., observational learning, prior experience,
personality). However, the theory clearly focuses on a few cognitive mediat-
ing processes and proposes a summative model for how these variables com-
bine to predict action or action inhibition. Moreover, the theory is intended to
explain responses to a threatening communication as opposed to static beliefs
(Rogers and Prentice-Dunn, 1997).

Table 6.1 lists the elements of Protection Motivation Theory, all of which
are beliefs and judgments or are related to them. This theory also describes
how these variables combine to predict behavior. For example, persons may
consider adopting a “maladaptive” action (e.g., ignoring a cancer screening) in
response to a health threat (e.g., symptoms associated with cancer). Persons
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will then consider the rewards of obtaining a screening but also their vulner-
ability to cancer and the severity of cancer. This process results in a threat
appraisal. Importantly, the decision process can also elicit the emotion of fear.
In theory, fear arousal is produced by the difference between the perceived
severity of the health threat and one’s perceived vulnerability to the health
threat. However, Rogers does not enter fear arousal into any behavioral pre-
diction; instead, it is an inert by-product of the two cognitive variables. Fear is
simply there (or not). In this model, fear does nothing by itself to energize
protective behavior. Indeed, in a recent quantitative meta-analysis of vari-
ables in the theoretical model, the authors did not even include fear (Floyd
et al., 2000).

Precaution Adoption Process

Recently, some theorists have suggested that persons making a decision about
whether to adopt a health-protective behavior often move through a series of
qualitatively distinct stages. The best known of these theories is probably the
Transtheoretical Model (DiClemente et al., 1991), but Weinstein (1988) also
introduced a stage theory that he termed the Precaution Adoption Process.
Weinstein’s model relies heavily on cognitive variables, but it departs from
the expectancy X value models described thus far. As he explains, “Those
models treat beliefs about costs and benefits as continuous dimensions and
assume that progress from ignorance to action is adequately explained by
quantitative differences in the value of the decision equation. The alternative
approach . . . is to represent the precaution adoption process as a series of
distinct stages” (Weinstein 1988: 358).

In the present context, the stages themselves (e.g., contemplating behavior
change versus preparing for action) are less important than the variables that
supposedly influence people in the different stages and that may need to
change before people adopt a new health-protective action. Weinstein (1988)
identified several major determinants of stage change, variables that could be
important in the process of shifting from one stage to another (see Table 6.1).
It is important to note that some of these determinants (e.g., experience
with the hazard) can effectively motivate stage movement from more than
one stage. Further, listing the variables does a disservice to the stage model,
which posits interesting and testable combination rules that are meaningfully
different from those used by the creators of the expectancy/value models.
Nonetheless, the list also leads to an additional point most relevant to the
present discussion: none of these variables addresses affect in any direct or a
priori way. Weinstein (1988) suggests that emotional variables such as worry
and fear have effects primarily through other, more rational variables (e.g.,
increasing personal vulnerability), although he acknowledges that fear may
occasionally have a direct effect on behavior.
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Parallel Processing Model

Only one social psychological theory explicitly addresses the role of emotion
as a predictor of health-protective behavior in and of itself – Leventhal’s self-
regulation theory of illness cognition (Cameron, 1997; Leventhal, 1970).1

Leventhal proposes that a health threat prompts parallel motives to cope with
the threat itself and to cope with the emotional arousal caused by the threat.
Thus, emotion is motivating. To the extent that one has an available behavioral
option that will both negate the threat and relieve negative emotion, Leventhal
proposes that people are likely to adopt that behavior (Leventhal et al., 1984).

Witte (1998) has expanded Leventhal’s ideas in an “Extended” Parallel
Process Model that borrows concepts from some of the other models shown
in Table 6.1. The extended model begins with the appraisal of threat. If a
person can perform a response to reduce the threat, they will do so, engaging
in protection motivation. If such a response is unavailable, however, they will
experience fear and engage in defensive motivation to reduce the fear. Thus,
fear in the extended model is relevant only for fear control, not danger
control responses. Leventhal is the only one of these theorists to suggest that
emotion in and of itself has direct effects on behavior. Shortly, we will see
whether the data bear him out.

Cognitive Response Theory

Before taking an empirical look at the emotion and breast cancer screening
literature, we should mention one other important social psychological model
of how people react to persuasive attempts – Petty and Cacioppo’s (1981)
Elaboration Likelihood Model. Petty and Cacioppo propose that attitudes can
be formed thoughtfully, with effort – an approach to attitude change they
labeled the “central route.” Alternatively, attitudes can be formed or changed
less thoughtfully, through short-cuts (heuristics) – an approach to attitude
change they named the “peripheral route.” When persons are motivated to
process thoughtfully, their cognitive responses to the message content become
important. Agreement with a persuasive message would produce attitude
change in the direction of the communication; counter-arguing would min-
imize change or even produce a boomerang effect.

How does affect enter into this process? Petty et al. (1991) lay out several
possibilities. Specifically, affect could (1) serve as a persuasive argument
(e.g., “if I am afraid of breast cancer, it must be a serious thing”), (2) serve
as a peripheral cue (e.g., “if I feel fear it must be a good argument”), or
(3) influence the extent or direction of argument processing (e.g., “if this
message makes me feel afraid, I’m not going to pay careful attention to it”;
cf. Jepson and Chaiken, 1990). Note that all of these examples are ways by
which affect may influence attitude formation and change, but in each instance
affect is important only insofar as it influences other variables – beliefs about
the argument and motivation to pay attention, for example. Affect has no
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direct effects of its own. It is also important to note, though, that Petty and
Cacioppo directed their theoretical efforts to understanding attitude change –
not necessarily behavior change. In contrast, the focus of this chapter is on
self-protective health behaviors. Attitude would typically be seen as only one
variable that might be important in influencing behavioral outcomes.

In summary, the models most frequently used to explain health-protective
behaviors include many variables. Table 6.1 lists six models and nearly 20
different variables hypothesized to predict health-protective behavior. With
the exception of the parallel process model, however, the models essentially
ignore affect. And only one of those 20 variables is explicitly affective in
character. However, one might ask, “why not?” One of our colleagues sug-
gested that our summary of the models could merely reflect the possibility
that many bright minds, working independently, have come to recognize the
limits of considering affect! Is emotion an important predictor of health
behaviors? We believe that at least one affectively laden construct, worry,
does influence health-protective actions. Before turning to the literature
supporting that contention, we shall discuss the concept of worry itself.

The Concept of Worry

What Is Worry?

Historically, no clear definitions of worry in the literature have distinguished
the concept from other similar ideas (Levy and Guttman, 1976). Indeed,
worry has only emerged as a research interest within the last few decades,
and we are still learning much about what is essentially a private phenom-
enon (MacLeod et al., 1991; Pruzinsky and Borkovec, 1990). Worry has
been conventionally defined as a chain of thoughts and images, which are
negatively affect-laden and relatively uncontrollable (Borkovec et al., 1983).
Mathews (1990) has more recently defined worry as the constant rehearsal of
a threatening outcome or threat scenario that may hinder successful problem
solving. It is interesting that this definition includes an outcome of the worry
process – poorer decision making. Worry has also been defined as unwanted
cognitive activity that controls unwanted somatic experience (Roemer and
Borkovec, 1993). An individual’s apparent lack of control over their thoughts
may be the most central feature of worry (Borkovec et al., 1994). All of the
definitions, however, also emphasize negative, unwanted feelings.

Not all theorists, even today, believe that worry is emotionally important.
Boehnke et al. (1998), for example, view worry as a relatively insignificant
cognitive correlate of anxiety rather than as a distinct psychological phenom-
enon. Similarly, Deffenbacher (1980) thought that worry is the cognitive
piece of anxiety as measured by intrusive and uncontrollable thoughts, rather
than the somatic aspects of anxiety such as muscle tension and an upset
stomach. Reports of the percentage of time spent worrying each day are
significantly associated with trait and state anxiety (Borkovec et al., 1983;
Metzger et al., 1990). In addition, scores on worry inventories correlate with
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indices of anxiety, depression and psychosomatic symptoms (Boehnke et al.,
1998). However, despite the empirical connections between worry and other
constructs, most theorists agree that worry is a unique phenomenon (Davey
et al., 1992).

Although worry is an important concept in its own right, we would not
classify it as an emotion. Russell and Barrett (1999) recently drew a distinc-
tion between emotional episodes and core affect. Fear would be an example
of the former, a complex dynamic process that has a specific cause and sub-
events (e.g., physiological and affective changes; a behavioral response). Worry
is not an emotional episode. In contrast to an emotional episode, core affect
refers to consciously felt affect, which has many causes, and is constantly
present. Russell and Barrett included examples of core affect such as pleasure/
displeasure and tension/relaxation. Worry is probably closer to core affect
than to emotional episodes, although worry may have a specific cause, as
shown next.

What Do People Worry About?

Individuals worry about specific things. Wisocki and colleagues (1986) char-
acterized worry into the domains of finances, health, and social relationships.
Among clients with Generalized Anxiety Disorder (GAD), the most common
worries were related to family; illness worries were least common (Sanderson
and Barlow, 1990). Stalker and colleagues (1989) found that 200 survivors of
various types of cancer worried about the following topics: general health or
disease recurrence, ability to plan for their future, finances, and general frame
of mind. Persons in the general population typically worry about interper-
sonal, academic, financial, social-relationship, and health concerns (Borkovec
et al., 1994). Craske et al. (1989) compared GAD patients to controls, with
the latter group comprised of friends of the clients who had never been
treated for psychological problems. GAD patients worried most about illness,
health and injury, whereas controls worried most about issues surrounding
work and school. Although worry topics may differ among different groups,
health concerns are an important topic of worry for both anxious and non-
anxious persons.

What Functions Does Worry Serve?

Davey et al. (1996) propose that worry can serve to both inhibit and facilitate
problem solving. “Worry conveys both an adaptive, constructive problem
solving process (showing concern or worry about test or environmental prob-
lems) or alternatively, an unwanted pathological state of mind (e.g., reporting
uncontrollable, intrusive thoughts)” (Davey, 1993: 52). Thus, worry can disrupt
effective performance, exaggerate a problem situation, and create emotional
discomfort, but it can also motivate behavior and facilitate analytic thinking
(Davey et al., 1996). Worry may serve as a form of problem-focused coping,
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and it may promote information seeking and monitoring coping strategies, all
of which can be adaptive (Davey et al., 1992). Worry is correlated with
variables associated with poor psychological functioning (e.g., trait anxiety,
avoidant coping; Davey et al., 1992). When trait anxiety is controlled for,
however, worry is highly correlated with constructive psychological factors
such as problem-focused coping and information seeking (Davey, 1993).

In summary, worry is best thought of as unwanted, and perhaps uncon-
trollable, thoughts about a threatening outcome. Although worry is not a neg-
ative emotion, it is clear that people do not like to worry; it carries with it
negative feelings. People worry about many outcomes, but health concern is
a prevalent one. Finally, worry may cause coping problems, but it may also
motivate adaptive problem solving. Of course, the question for us now is
whether worry has any effects at all. Is worry related to health-protective
behavior?

Does Worry Matter? Worry and Breast
Cancer Screening

Cancer is perhaps the most feared disease (Murray and McMillan, 1993), and
it is thus not surprising that people worry about cancer, especially those at
higher risk of experiencing the disease in their lifetimes (McCaul et al., 1998).
Given that people occasionally worry about cancer, it makes sense to ask
whether that affect is associated with cancer-related behaviors. Researchers
have examined the relationships of worry, anxiety, and fear with cancer
screening behaviors such as breast self-examination (BSE), mammography,
and clinical (physician) examinations. We will pay attention in this review to
the distinction between different measures of worry and anxiety. However,
the data ultimately show that these different measures tend to produce sim-
ilar effects on screening.

Writers and researchers have proposed three possible relationships between
worry and cancer screening. Some authors suggest that worry about cancer
prompts denial of vulnerability and avoidance of thinking about cancer, thus
serving as a barrier to engaging in self-protective behaviors (e.g., Cameron,
1997; Kash, 1995; Strax, 1989). A second possible relationship is a direct
positive one, the hypothesis that brief, emotional moments of fear will serve
to motivate self-protective behavior (McCaul et al., 1996a; 1996b). Finally,
researchers have sometimes proposed a curvilinear hypothesis (Hailey, 1991;
Marcus, 1999; Miller et al., 1996). Miller et al. suggest that activating high
levels of negative affect and anxious arousal prompts maladaptive avoidant
ideation – avoidant thinking that reduces intentions to perform the self-
protective behavior. More modest levels of worry may promote adaptive self-
protective behaviors, at least if people who worry occasionally are compared
to those who are completely unconcerned about cancer.

What does the evidence suggest? We divided studies concerning worry and
breast cancer screening into three groups. Most studies present a retrospective
look at worry and screening. Importantly, these studies typically ask women
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about their current negative affect concerning the disease while measuring past
screening behavior. Thus, while attempting to predict screening from worry,
the measurement interval actually reverses this sequence. A few studies do
present prospective correlational data, and we describe those second. Not
surprisingly, no existing experiments include explicit manipulations of worry
with screening as an outcome. However, the results of several studies of
variables – some of which were manipulated – other than worry can possibly
be explained by referring to worry. Those studies comprise the third group.

Retrospective Data

Most studies connecting emotion and screening are retrospective. A few of
these studies provide data to support the first hypothesized relationship: the
idea that worry or fear inhibits protective screening behavior. Lerman et al.
(1993), for example, interviewed first-degree relatives of breast cancer pati-
ents. Thirty percent of the sample reported that their breast cancer worries
interfered with their daily functioning either “a little” or “much”, and fewer
of these women (59 percent) had a recent mammogram than another group
of women who reported that their worries had no impact on their daily
functioning (83 percent). Lower screening levels were also associated with
more frequent intrusive thoughts and with an item asking whether women
“felt blue”. Lerman et al. concluded that “Breast cancer worries may pose a
barrier to mammography adherence among high-risk women . . .” (1993: 1074).

Using a similar sample, Kash et al. (1992) collected multiple measures of
anxiety and asked about several cancer screening methods, including
mammography, clinical breast examination, and BSE. The results were
slightly different across the screening measures. For mammography (in which
94 percent of the women adhered to regularly scheduled mammograms), the
authors reported that women with higher trait anxiety were less likely to
have their mammogram on time. For clinical exams, women who scored
higher on a cancer anxiety and helplessness scale were less likely to attend
their physician screenings. For BSE, women with higher trait anxiety per-
formed the self-examination less frequently. Kash et al. concluded that some
women at high risk may be so immobilized by their anxiety that they fail to
protect their health, a conclusion later echoed in Kash et al. (1995).

Schwartz et al. (1999b) recently reported a negative relationship between
“distress” and mammography screening among a subset of women with
a family history of breast cancer. The researchers measured distress using a
scale of intrusive thoughts (Horowitz et al., 1979). They also measured the
personality dimension of conscientiousness. Among low conscientious women,
those reporting higher intrusion scores were significantly less likely (63 per-
cent) to have had a recent mammogram than those reporting fewer intru-
sions (82 percent). It is worth re-emphasizing here the causal caveat concerning
retrospective studies, especially given the measures that Schwartz et al. used.
The researchers proposed that intrusive thoughts served as a screening barrier
for the low conscientious women. But the relationship may go the other way.
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It is entirely plausible that women who had not had their mammogram were
thinking and worrying about cancer more than those who had been screened.

For every study reporting a negative relationship between worry and screen-
ing, one can also find a study reporting the opposite relationship. McCaul
et al. (1996a), for example, interviewed over 800 women across the state of
North Dakota. They found positive relationships between self-reported worry
and mammography and BSE screening and intentions, with no hint of a
decline in screening behavior at the highest worry levels. Such positive worry-
screening relationships also appear in women at higher risk. Stefanek and
Wilcox (1991) asked first-degree female relatives of breast cancer patients
how much they worried about developing breast cancer. Among women 50
and over, the worry responses correlated significantly with whether women
had ever had a mammogram (r = 0.45) and whether they had a mammogram
during the previous year (r = 0.26) but not with BSE frequency. After exam-
ining the first set of studies cited in this section, one might be tempted to
suggest that negative relationships will be obtained primarily with at-risk
samples, but such is not always the case.

Other investigators have reported similar, positive worry-screening rela-
tionships. Using a community sample, Harris et al. (1991) found that greater
worry was associated both with a higher frequency of prior mammograms
and stronger intentions to obtain a future mammogram. Swanson et al. (1996)
assessed worry and BSE among patients from general physician practices in
the United Kingdom. They reported a positive linear relationship, with the
percentage of women answering affirmatively to the screening question low-
est among those who did not worry (66 percent), higher among those who
worried “slightly” (71 percent), and higher still among those who were either
“quite” or “very” worried (74 percent; see similar findings in Hailey, 1986).
Bober et al. (2000) asked women to reflect on their experiences following
counseling for breast/ovarian cancer risk. Women who said that they worried
more about breast cancer after counseling also increased their BSE frequency
(r = 0.32). Finally, Lerman et al. (1991b) asked women who had recent
mammograms about their worry levels. Both frequency and intensity of worry
positively predicted stronger intentions to obtain a mammogram in the future.

Two studies revealed positive worry-screening relationships but also sug-
gested that negative emotionality can produce excessive health protective
behaviors. Lerman et al. (1994) reported that a subset of their sample of
younger women (those younger than 50) with a family history of breast
cancer examined their breasts more than once a month rather than the re-
commended once/monthly. These women also reported a high level of breast
cancer worry, as measured by intrusive thoughts. Epstein et al. (1997) un-
covered similar data for high-risk women. A small group (8 percent) reported
examining their breasts daily, and these same women were also more likely
to say that “thinking about breast cancer negatively affects my mood” – one
of the items used to measure worry. Daily performance of BSE seems obsess-
ive, and it is worth noting that worry – at least when it is chronic – is similar,
although not identical to obsessions (see Coles et al., 2001). On the other
hand, the women themselves may not have felt that they were engaged in
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excessive testing. Indeed, these women reported being more confident that
they were protecting their health and doing something about their breast
cancer worries.

Brain et al. (1999) reviewed some of the studies that we have discussed and
reasoned that “general” anxiety and “specific” worry would be associated
differently with BSE. They suggested that general anxiety represents more
serious psychological dysfunction and would thus be on the high side of an
anxiety continuum that would produce avoidance (the descending side of the
inverted-U shape relationship). Worry specific to breast cancer was expected
to represent a more moderate level of emotion and thus should motivate
screening behavior. Brain et al. studied women with a family history of breast
cancer, dividing their sample into women who did BSE infrequently (less
than 4 times a year), appropriately (monthly or every other week), and
excessively (weekly or daily/more often). The means for these three groups
generally showed that more frequent health-protective behaviors were associ-
ated with more negative affect, regardless of whether affect was measured as
general anxiety or specific worry. Thus, for example, the group doing BSE
excessively reported the most anxiety and the highest level of breast cancer
worries. In a similar study, Erblich et al. (2000a) interviewed women with
and without a family history of breast cancer and examined associations
between several affective measures and BSE under- and over-performance
(defined as more than once/month). Intrusive cancer thoughts were associ-
ated with over-performing BSE, although in this case, general negative affect
was not.

The third possible relationship between worry and screening is a curvilinear
one, with increasing levels of worry predicting higher screening levels up to a
point and then tailing off when worry gets too high. Many authors have
proposed such a relationship, but most empirical papers simply show a pos-
itive worry/screening relationship. On the other hand, many of the latter
studies present only a Pearson correlation, which is insufficient to test for a
curvilinear relationship. At minimum, one must examine the scatter plots
of bivariate relationships; better still would be to conduct quadratic tests or at
least test several levels of worry. Lerman et al. (1991a) conducted one such
study. The authors interviewed women who had mammograms within the
previous three months. Different worry levels were positively related to
mammography intentions, but worry was associated in a curvilinear fashion
to current BSE frequency. BSE rates were 3.78 (on a 1–4 scale) for women
who were “not at all” worried, 3.93 for women who worried “sometimes” or
“often” and 3.36 for women who worried “almost all the time.” These data
could be used to suggest that worry has different effects on a behavior that
should be performed frequently such as BSE versus an infrequent behavior
such as annual or biennial mammograms. However, this conclusion would be
confounded by an alternative explanation – the timeframe of the measurement
intervals. BSE was measured concurrently with worry, whereas mammography
was measured in a future sense (intentions). Interestingly, one could even
argue that failing to perform BSE often enough was creating worry that was
motivating intentions to perform mammography!
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In summary, worry and similar feelings like anxiety are clearly related to
screening behavior, although some uncertainty still exists about the strength
and direction of the association. Most studies reveal a positive linear relation-
ship: more worry predicts more screening; perhaps at the highest levels, more
worry even predicts excessive BSE screening. But the issue of whether worry
causes women to engage in screening activities cannot be answered with
retrospective data. Prospective studies provide a better, though still imperfect
handle on likely causality. Only a few prospective studies exist, but they
produce more consistent findings than the retrospective studies.

Prospective Data

In one of the earliest mammography studies, Calnan (1984) invited women
between the ages of 45 and 64 to attend a breast cancer screening clinic in
the United Kingdom. Calnan interviewed these women a month before the
invitation was delivered. He discovered that women who reported being
more concerned about breast cancer were also more likely to attend the
mammography screening clinic.

McCaul et al. (1996b; 1998) conducted two studies examining connections
between worry and later screening behavior. In one study (McCaul et al.,
1996b), the researchers surveyed 353 women and asked how often they
worried about breast cancer, how much they worried, and whether breast
cancer “makes me feel upset and frightened.” A scale composed of these items
was used to predict screening behaviors over the following year. For all three
screening behaviors, mammography, BSE, and clinical examinations, McCaul
et al. discovered a linear relationship between worry and screening such that
higher levels of worry predicted the highest rates of screening. In the second
study (McCaul et al., 1998), the researchers asked 135 women to self-monitor
their worries daily for a one-week period and, one year later, they measured
BSE reports. Several worry measures (including trait anxiety) were used. For
example, the women recorded every time they thought about breast cancer
and indicated how “bothersome” the thought was. Then, at the end of each
day, they reported whether they felt distress during the day because of breast
cancer thoughts, how much worry affected their mood, and whether worry
interfered with their ability to perform daily activities. The number of thoughts
per day and how bothersome those thoughts were did not correlate signi-
ficantly with later BSE (rs = 0.17 and 0.10), but the worry judgments did
correlate reliably (r = 0.31). Trait anxiety was unrelated to BSE (r = 0.05).

Diefenbach et al. (1999) obtained similar data in a one-year prospective
study of approximately 200 women with a strong family history of breast
cancer, ovarian cancer, or both. Worry was measured with a single item
addressing frequency of worries about risk: “how often have you worried
about your own chances of developing breast cancer?” and “general distress”
was measured with the anxiety-tension subscale from the Profile of Mood
States (McNair et al., 1971). The effects of worry were tested in a prospect-
ive logistic regression after entering prior mammography use, perceived
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vulnerability, and general distress into the equation. Worry remained a signi-
ficant, positive predictor of obtaining a mammogram. Anxiety was unrelated
to obtaining a mammogram.

Rather than measuring “static” worries, Lerman et al. (1991b) interviewed
women following a mammogram and asked whether they now felt better or
worse about breast cancer. One might predict that women who felt relief and
fewer worries would find the mammography experience reinforcing and be
more likely to return for a follow-up exam. However, just the opposite was
true. Lerman et al. found that women whose concerns about breast cancer
decreased after the initial mammography were less likely to return for a
subsequent screening compared to women who continued to be concerned.

Rather than measuring behavior, authors of the next two studies in this
section asked about future intentions to be screened. Lerman et al. (1991a),
interviewed women after a mammogram to ask them whether they still wor-
ried about breast cancer. Women who said that they were relieved following
their mammogram were also less likely to plan to obtain a future mammogram.
Clemow et al. (2000) used the Precaution Adoption Process model to categ-
orize women according to their plans to obtain a mammogram (not planning,
thinking about, definitely planning). Breast cancer worry was significantly
and linearly associated with mammography intentions. Thus, those definitely
planning were more worried than the other two groups; those not planning a
mammogram at all were also the least worried. These last two studies rely on
intentions to act in the future. Intentions are certainly not identical to behavior,
so we should be cautious about the findings. On the other hand, it is worth
noting that four of the studies mentioned in the section on retrospective
reporting also measured future intentions. In every case, screening intentions
were positively associated with worry, revealing a strong consistency across
studies. Indeed, every prospective study shows a positive relationship between
worry and screening.

Changes in Variables

An ideal experiment to test the hypothesized relationship between worry and
breast cancer screening would be one in which women are randomly assigned
to a condition in which we “make” them worry more. Alternatively, of course,
we could randomly assign some “worrying” women to a condition in which
we induce them to worry less. No studies of either kind exist. Instead, the
experiments in this section typically examine screening behavior as a function
of other variables that change. We suggest that some of those changing vari-
ables may also cause changes in worry.

For example, Lerman et al. (1991b) wondered about the consequences that
an abnormal mammogram would have for subsequent screening. The re-
searchers discovered that abnormal mammograms increased anxiety that
(mildly) in turn increased mammography adherence during the subsequent
year. Two other studies have also shown that false-positive mammogram
results produce increases in subsequent mammogram levels (Burman et al.,
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1999; Pisano et al., 1998). Neither of the latter studies measured worry, but
other data have shown a clear connection between false positive results and
increases in worry and/or anxiety (e.g., Cunningham et al., 1998). Indeed,
Aro et al. (2000) discovered that false positive, compared to negative mam-
mography results, were associated with increased risk perceptions, worry, and
BSE frequency.

The data suggest that false positive screenings increase worry and motivate
future screenings. Two studies suggest that, for genetic screening, negative
results may do just the opposite. Bellg et al. (1999) asked a small group of
women what they would do if they were tested for breast cancer genes and
received a negative result. It is reasonable to speculate that receiving a neg-
ative result would reduce worrying, although Bellg et al. did not ask about
worry. In any case, a strong minority of these women said they would reduce
the frequency of BSEs or mammography screening in response to a negative
test. The authors suggested that negative genetic tests might have the un-
intended consequence of becoming “a barrier factor to regular screening.”

Bellg et al.’s study asked women to speculate about their likely behavior.
Schwartz et al. (1999a) recently reported that the speculation tracks reality.
Half of the women in their experiment learned that they were overestimating
their risk of breast cancer, causing them to lower their risk estimates (and
perhaps their worry as well). Some of these women (those with less educa-
tion) subsequently reduced their mammography screening behavior. Although
a similar study failed to show a reduction in screening intentions (Bowen
et al., 1998), the Schwartz et al. study is the only one to report actual behavior.

Finally, Cameron et al. (1998) observed that changes in symptoms were asso-
ciated with better BSE adherence for some women. Cameron et al. were study-
ing the effects of tamoxifen, a drug that helps prevent cancer recurrence
among breast cancer patients. High-anxiety women on tamoxifen were more
adherent to BSE guidelines. Tamoxifen produces some side effects experi-
enced by women on the drug, and the authors speculated that the women
used their symptoms as cues to prompt BSE. This study is another example of
how anxiety (in addition to worry) is associated with greater adherence.

Other Cognitions

Worry probably increases self-protective behaviors in the context of breast
cancer screening. Evidence for the opposite effect comes exclusively from
retrospective studies in which the negative affect is actually measured after
women have either engaged in screening activities at some level or not.
Moreover, the positive worry/screening relationship holds for both high-risk
women and women who are not high risk. It may hold for other forms of
negative affect besides worry, including anxiety. So here we have an import-
ant variable that apparently influences an important health-protective behavior.
However, worry is almost completely ignored by models purporting to explain
health-protective behaviors. On the other hand, perhaps one can account for
worry effects by taking into account other cognitions.
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A few studies have addressed this last issue by contrasting worry with
perceived risk, an important belief in all the models discussed earlier and
portrayed in Table 6.1. It is clear that risk cognitions and affect are correlated.
In the breast cancer literature, in particular, perceived risk is associated with
worry. So, for example, Champion (1984) correlated a single worry item with
different susceptibility items, producing a correlation of r = 0.44. Women
with a family history of breast cancer know that they are at higher risk and
express greater distress than those not at risk, especially if they had a parent
die of cancer (Erblich et al., 2000b; Zakowski et al., 1997). In general, people
who report experiencing more anxiety also see themselves as more at risk of
negative events, perhaps because negative information is more accessible from
memory in anxious persons (Butler and Mathews, 1987).

Only a few studies have explicitly tested the relative contributions of cogni-
tion and affect to health-protective behaviors. We have examined judgments
of perceived risk, self-efficacy, and worry in two studies. McCaul et al. (1996a)
used regression analyses to test relationships between worry and screening
after controlling for perceived risk. The data showed that worry was an inde-
pendent predictor of screening behaviors. The opposite was also true: risk
was an independent predictor of screening after controlling for worry. Taken
together, these data suggest that both risk perceptions and worry may con-
tribute independently to health behavior. This position would align well
with Leventhal’s suggestion that cognition and affect predict behavior along
parallel paths.

The independent effects of worry on screening have been shown in several
other studies. McCaul et al. (1996b) used the same methodology as McCaul
et al. (1996a) to predict screening behaviors prospectively. Worry was a sig-
nificant predictor of screening after controlling for risk perceptions. Schwartz
et al. (1995) showed that both family history (which could be seen as a proxy
measure of perceived risk), and worry predicted screening for ovarian cancer
with the other variable controlled. And Diefenbach et al. (1999) found that
worry was a reliable prospective predictor of mammography screening after
controlling for perceived vulnerability.

It is important to know that worry predicts variability in screening unex-
plained by risk perceptions. However, other data are needed to cement the
case that worry operates independently of cognition. A stronger argument
could be made by manipulating affect while leaving cognitions unchanged.
We are unaware of any experiments of this type, a deficit that may spring
partly from hesitance in making people worry. However, it is also true that a
pure worry manipulation is difficult to achieve. The easiest way to manipulate
worry is probably to provide people with different beliefs about their risk or
about the severity of a negative outcome, but such manipulations would be
likely to influence other risk cognitions as well as worry. In struggling with
this issue, we recently devised a simple but potentially better way of manip-
ulating worry: reminding people about potentially negative outcomes of their
behavior (McCaul et al., 2001). The study was conducted with college smokers
rather than persons possibly interested in cancer screening. The data never-
theless bear directly on the present discussion.
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Daily smokers (N = 84) were recruited from the student population at North
Dakota State University and randomly assigned to one of three conditions. In
each group, smokers were given a signal watch and a set of nine small cards.
The watch was programmed to sound four times a day at random intervals
between 10.00 a.m. and 10.00 p.m. When participants heard the alarm, we
asked them to select one of their nine cards, “think about it,” and return the
card to the bottom of the stack. The students performed this task four times
every day for one week. In sum, then, this procedure encouraged smokers
simply to think about the cards at random intervals, similar to what persons
who worry naturally might experience when they have intrusive thoughts.

The manipulation of the content of smokers’ intrusive thoughts was accom-
plished by changing the message on the cards. Some smokers read about
the effects of studying more (control condition), some read brief statements
about the effects of smoking (smoking causes lung cancer), and some looked
at graphic pictures (e.g., a blackened lung) accompanied by a statement
about smoking effects (see Figure 6.1). The smoking statements were not

Figure 6.1 Cue cards for the text and image conditions.

SMOKING CAN CREATE SORES ON
THE LIP AND STAINED TEETH

SMOKING CAN CREATE SORES ON THE
LIP AND STAINED TEETH
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particularly novel – smokers certainly know that their behavior can cause lung
cancer. Our plan was to avoid providing new information that might change
beliefs; instead, we were simply reminding people about a negative con-
sequence of their behavior of which they were well aware.

The results were interesting. At the end of the week, the smokers returned
to the lab to complete written measures. The manipulation produced strong
differences on reports of intrusive thoughts during the previous week, with
students in both smoking conditions (M = 9.06 for the picture condition; 8.24
for the text condition) reporting more intrusive thoughts about smoking than
those who read the studying cards (M = 5.75). Importantly, no differences
emerged on several measures of the perceived risk of smoking. Thus, the
manipulation seemed to produce more negative thoughts without changing
any beliefs about the consequences of smoking.

Researchers have defined scores from the intrusions scale we used as an
indication of worry per se. However, the effect for intrusions in this study
could result directly from the manipulation – one could argue that we were
in a sense making participants experience intrusions about smoking. More
important were the reported worry differences. Both smoking groups
(M’s = 2.60 for the picture condition; 2.64 for the text condition on a 1–5
scale) said that they worried more during the previous week than the studying
group (M = 2.21; overall p = 0.01). Similar to the worry-screening relation-
ship documented above, we also discovered that worry about smoking was
significantly correlated with a health-protective behavior: the motivation to
quit smoking cigarettes (r = 0.50). Although the overall between-groups effect
was not significant (p = 0.09), the motivation to quit means for the smoking
groups were similar to each other and higher than those obtained in the
control condition.

One more interesting finding from this study bears mentioning. At baseline,
participants completed the Penn State Worry Questionnaire (Molina and
Borkovec, 1994), a trait measure of worrying. Using the median, we divided
participants into high and low worriers and re-examined the reported intrus-
ive thoughts for the week. Figure 6.2 displays the outcome of this analysis.
As noted earlier, intrusive thoughts were higher for persons in the smoking
text and smoking pictures conditions than for controls. The analysis also
showed a main effect for worrying, with worriers reporting more intrusive
thoughts compared to non-worriers (M’s = 8.86 and 6.53, p = 0.02). Finally,
as Figure 6.2 reveals, we also observed an interaction (p = 0.057). Worriers
seemed more influenced by the images than smokers who were non-worriers.
These data deserve further exploration in terms of how to persuade others
using affect rather than cognition.

The data from McCaul et al. (2001) suggest that asking smokers merely to
“think negative thoughts” about possible outcomes of their behavior leads to
increased worrying. This increased worrying is unrelated to belief changes.
Nevertheless, the worrying tends to enhance motivation for self-protective
behavior – in this case, smoking cessation.
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Figure 6.2 Worry manipulation × trait worry interaction.

Worry and Other Health-protective Behaviors

Thus far, our discussion of worry and health-protective behaviors has relied
primarily on breast cancer screening. Given the fear that people have about
cancer, it would be reasonable to suggest that the worry findings are limited
to breast cancer or cancer more generally. However, we would argue that
whenever people worry about their health, if a behavioral option for reducing
worry is available, we should observe increases in the relevant action. Con-
sider the following examples of behaviors other than breast cancer screening:

• Lauver (1994) found that higher levels of anxiety were associated with a
shorter delay in seeking care for breast cancer symptoms for patients with-
out an identified practitioner. We do not have enough comparative data to
know whether worry and anxiety are similarly related to health-protective
behaviors, but the data generally suggest that they are.

• Schwartz et al. (1995) studied an ultrasound test that serves as a screening
tool to detect ovarian cancer. Higher levels of worry predicted increased
test uptake. It is worth noting that the test for ovarian cancer may be of
little value, so here is an instance, similar to excessive BSE, in which
selecting the behavioral option may be to the detriment of the patient.

• Croyle and Lerman (1999) suggest that worry drives women to seek
genetic testing for breast cancer and colon cancer. In line with this sugges-
tion, Codori et al. (1999) reported that high cancer risk predicted genetic
testing only among individuals who were also worried about cancer. Lerman
et al. (1997) found that intrusions predicted requests for genetic testing for
breast cancer whereas depression was not associated with testing uptake.
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• Weinstein and Sandman (1992) found that fear predicts whether people
will seek out radon testing.

• Mermelstein et al. (1999) discovered that worry about skin cancer was a
significant predictor of whether sunbathers took a coupon for sunscreen.
Using a completely different dependent measure, De Rooij et al. (1997)
reported a similar finding: The fear of having skin cancer was an import-
ant reason given for attending a screening clinic for melanoma.

• Cuite et al. (2000) reported on the first wave of a longitudinal study
predicting whether persons in a high risk area in the northeastern part of
the United States obtained vaccinations for Lyme disease. Worry about
getting Lyme disease in the future was a strong predictor of intentions to
obtain the vaccine, with each step increase in worry associated with a
similar increase in intentions. Moreover, worry was a strong predictor of
intentions after controlling for cognitions such as perceived vulnerability
and severity.

• Sutton and Eiser (1990), using path analyses, found that fear aroused by a
videotaped message had a direct effect on intentions to use car safety belts.
This finding echoed an earlier one showing direct effects of fear on inten-
tions to quit smoking, and the authors suggested that models of health-
protective behaviors need to incorporate emotional mediating processes
(Sutton and Eiser, 1984).

• Van der Pligt et al. (1993) showed that increased fear was positively re-
lated to the willingness to engage in protective actions related to sex (safe
sex techniques and/or using a condom). In a meta-analysis of studies
concerning condom use, Sheeran et al. (1999) observed a significant, though
small, positive effect size of worry on condom use.

• Stefanek et al. (1999) studied the predicted decisions of high-risk women to
undergo bilateral prophylactic mastectomy to prevent breast cancer. Women
read a vignette about a high-risk woman and selected standard care (e.g.,
mammography) versus mastectomy. The best predictor of the preventive
(rather than screening) tactic was worry about breast cancer as a problem.

In summary, worry predicts improved health-protective behaviors in re-
sponse to a variety of health threats besides breast cancer. Worry predicts
screening for ovarian cancer, a shorter delay in responding to symptoms of
cancer, seeking genetic tests for cancer, obtaining a radon test, and the use of
sunscreen for cancer protection. The relationship is also observed for health
behaviors having nothing to do with cancer, including vaccination for Lyme
disease, protection from severe weather, seat belt use, and protection from
sexually transmitted diseases. Worry is important across a broad range of
health-protective actions.

Implications

The literature on worry and breast cancer screening has more general implica-
tions for our theoretical understanding of health-protective behaviors. Before
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turning to those suggestions, however, we must address two other issues.
First, it is fair to ask a theoretical question about worry itself. To wit: why does
worry influence health protective behaviors? Second, we should mention
limitations in the strength of worry/behavior relationships and, in so doing,
connect the worry data to other concepts in health and social psychology.

Why Would Worry Affect Behavior?

We see at least the following three possible explanations. First, the experience
of worry may add a cognition to one’s storehouse of reasons to take health-
protective action. This notion fits with Petty and Cacioppo’s ideas and essen-
tially turns affect into cognition (see Petty et al., 1988). Leventhal et al.
(1983) relied on a similar rationale to suggest why fear communications can
continue to have effects over time even though the fear produced by the
communication itself decays rapidly. Leventhal et al. proposed that the memory
of the threat as frightening might persist and sustain actions over the long
run. Of course, to the extent that the memory was actually accompanied by
negative affect, then what Leventhal et al. described could be similar to what
we mean by worry.

A second reason that worry may promote health-protective actions is also
cognitive rather than affective. Specifically, worrying may keep an issue sali-
ent. It can thus serve as an internal reminder about things one needs to do.
This suggestion, incidentally, does not jibe easily with some theorists’ beliefs
about worry. Aspinwall and Taylor (1997), for example, suggest that worriers
always engage in avoidant coping, which would dispense with an issue rather
than keeping it in mind. In contrast, McCaul et al. (1998) proposed that the
frequent experience of what they called emotional “moments” – brief periods
of worry and negative feelings – serve as a continual cue to action.

The third explanation relies on the cue to action notion. We suggest that
the emotional arousal of worry directly promotes coping (Easterling and
Leventhal, 1989). People want to manage worry because worry is aversive.
And one way to control worry is to do something about the threat that is
causing worry. Thus, if he or she is worrying, a woman may make her
mammogram appointment, a writer may complete his chapter, a student may
begin studying, and a person who needs to travel during bad weather may
search for alternative routes. All of these seemingly different examples are
instances in which worry may promote activity intended to manage the nega-
tive affect. Worry could thus promote coping “in advance” or what Aspinwall
and Taylor (1997) call “proactive coping.”

Caveats and Connections

We need to explicitly state that our concern throughout this chapter has been
worry about disease. This focus, however, is somewhat simplistic. People may
worry about many topics related to cancer and screening. They could, for
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example, worry about the costs of screening, express concern about their
ability to accomplish the screening behavior (especially true of BSE), or rumi-
nate about negative outcomes of the screening event itself. All of these other
kinds of worries would likely hinder protective actions. Certainly negative
affect surrounding screening itself inhibits adoption of the behavior. Millar
and Millar (1995), for example, showed that thinking about disease detection
can create a negative mood, and they propose that persons will avoid the
detection behavior to avoid the negative feelings associated with it. Many
studies in the breast cancer literature show that concern about breast cancer
screening itself inhibits performing the behavior (e.g., Clemow et al., 2000).

The notion that people may worry about things other than disease connects
well with a classic theoretical perspective from the stress and coping liter-
ature. Specifically, Janis (1958a; 1958b) discussed a process he called the
“work of worrying.” When facing a stressful event (e.g., surgery; military
combat; separation from a loved one), people may engage in mental rehearsal
of what is likely to take place when they actually experience the event. Such
preparatory worry should, according to Janis, minimize reactions to the stressor,
strengthening reality-based expectations about how to cope with the danger
and plans for taking protective actions during the event. Moreover, Janis
proposed a curvilinear hypothesis concerning worry and outcomes, suggest-
ing that a moderate amount of worry worked best. Janis was concerned about
reactions to stress, and he conceived of “the work of worrying as increasing
a person’s level of tolerance for subsequent stress stimuli” (Janis 1958a: 376).
The present emphasis, in contrast, is on worry as a motivator of health-
protective behaviors that might prevent stressful events. Nevertheless, the
parallels are evident and Janis’ theorizing predates but fits with the present
emphasis on the value of worrying.

Our discussion of worry and motivation also shares some similarities with
a more recent literature on defensive pessimism (Cantor and Norem, 1989;
Showers, 1992). People sometimes adopt this strategy to deal with anxiety
about an upcoming performance opportunity. They appear to reflect on pos-
sible outcomes, especially negative ones, and set low expectations – a process
that returns a feeling of control and reduces negative affect. Moreover,
defensive pessimists are motivated to work hard even though they have low
expectations (Norem and Illingworth, 1993). We suspect that defensive pess-
imists, by thinking about negative performance outcomes and setting low
expectations, are setting themselves up to worry more than optimists. It could
very well be this worry that prompts work to improve outcomes. As far as we
are aware, researchers studying the phenomenon of defensive pessimism have
not measured worry per se (although individual differences in worrying scores
and optimism-pessimism are correlated; see Thompson et al., 1999).

A thread that runs through all of the concepts we have been discussing –
worry, the work of worrying, and defensive pessimism – is control. We noted
earlier that uncontrollable thoughts might be the central feature of what we
mean by worrying. Janis felt that the work of worrying would provide a sense
of perceived and perhaps actual control to those who engaged in such effort.
For post-surgery patients, for example, thinking about the event might inform
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the person about active things he or she could do to minimize aches and pains
and make decisions. Defensive pessimists set their low expectations when
they are concerned about whether they can control their outcomes; without
concerns about such control, they do not engage in the pessimistic behavior.
Research has clearly demonstrated that persons prefer to have control when
they can and that control perceptions are related to health outcomes (see
Wallston, 2001). Indeed, an internal locus of control predicts some types of
protective behaviors related to breast cancer, including BSE and attention to
health-related information (Bundek et al., 1993). One might also argue that
restoring a sense of control over outcomes, via a variety of coping strategies,
is crucial to ridding oneself of worrying thoughts. In short, control is a con-
cept that may be important for understanding why worry is aversive and why
and how people seek to cope with the events creating their worry.

Revising the Models

We have presented data showing that worry predicts screening behavior.
Moreover, worry appears to be important independently of risk judgments.
Thus, health researchers and theorists should pay more attention to the worry
construct, advice that repeats what others have said about affect more gener-
ally. Salovey et al. (1999), for example, recently suggested that emotions
are important in persuasion. Donovan and Henley (1997) describe the use
of emotional content in social marketing campaigns, noting that a number of
emotions besides fear (e.g., guilt, annoyance) are found in advertising con-
tent. Allen et al. (1992) proposed that emotion would predict behavior inde-
pendently of attitudes, and they tested this notion in the context of whether
persons would donate blood. Emotion was measured by asking participants to
think retrospectively about the emotions they experienced before, during,
and after giving blood. Emotions (e.g., sadness, joy, fear) were better behavioral
predictors than attitude for relatively inexperienced and very experienced
donators. Attitudes were better predictors only for moderately experienced
donators. Overall, Allen et al. suggested that emotional reports can directly
influence behavior independently of attitudinal judgments.

Richard et al. (1996) tested the Theory of Planned Behavior with an added
construct: anticipated affective reactions to performing the behavior. Particip-
ants in their study were asked how they expected to feel when eating junk
food, using soft drugs, going out late and drinking alcohol, and studying hard.
Feelings such as worry and regret were important predictors of these behaviors,
measured one month later, and feelings predicted variance in behavior
beyond that accounted for by the standard model components.

When affect does not directly influence behavior, it may moderate the
effects of other factors. Leventhal’s model, for example, suggests that action is
affected by beliefs about the possibilities of self-protection. Thus, worry may
motivate action only if the action is seen as doable and valuable. Other
relevant variables include a time line of the disease and if the self-protective
behaviors are seen as related to the perceived cause (Leventhal et al., 1999).
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Miller et al. (1996) explicitly include both cognition and affect in their model
of applying cognitive-social theory to health-protective behaviors. Their em-
phasis is on stable individual differences (monitoring-blunting) concerning
how people deal with health threats, and they propose that how monitors
and blunters deal with affect will moderate the effect of interventions intended
to motivate health-protective behaviors.

Although worry is an important variable in the health context, we would
not argue that any of the models discussed at the chapter outset should
necessarily be changed. In fact, once models in social psychology are con-
structed, they seem relatively impervious to change. The only formal change in
30 years of research on the Theory of Reasoned Action, for example, has been
the addition of a self-efficacy variable and extension of the model to behaviors
that vary in their controllability (Ajzen and the Theory of Planned Behavior,
1991). After 40 years, the Health Belief Model has changed little, in terms of
the beliefs it emphasizes, although many moderating variables have been
added (and self-efficacy expectations received separate and focused attention
now as opposed to serving as only one of a long list of possible barriers).

We are not suggesting that the worry data presented here demand that any
of the models necessarily need changing. In particular, models that are more
general are intended to predict behaviors across many domains – not just
health. Although we suspect that affect may be more important as a predictor
of behavior in other domains than it is given credit for, the data in this
chapter simply suggest that worry may be an important determinant of health-
protective behaviors. What we would propose is that researchers should begin
paying a great deal more attention to affect, especially worry, a strategy that
has probably already been adopted by researchers in the cancer arena.

Cognition and Affect

Throughout this chapter, we have emphasized a distinction between affect
and emotion. This divergence has been drawn before. Some time ago, Zajonc
(1980) argued that affect is important in decision making. More recently,
Cacioppo et al. (1999: 840) agreed with Zajonc, pointing to the value of
studying affect in its own right and stating that affect “directs attention, guides
decision making, stimulates learning, and triggers behavior.” Some theorists
write about the dichotomy as a literal one, suggesting that persons use two
modes of processing, of thinking, of realizing the world. Epstein’s (1994)
cognitive experiential self-theory, for example, focuses on this dichotomy.
He proposes that people have two fundamentally different ways of know-
ing, one associated with feelings (experiential) and the other with intellect
(rational). The two systems differ on a number of dimensions. For example,
the experiential (versus rational) system is holistic (versus analytic), automatic
(versus intentional), and affective (versus logical). In line with our argument
that worry may directly guide decision making and action, Epstein suggests
that people often find the outcomes of their experiential processing more
compelling than decisions resulting from rational processing (Epstein et al.,
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1999). He also suggests that affect will often override cognition. Perhaps that
is why smokers continue to smoke even though they know that it will kill
them. As Epstein (1994: 721) noted, “Try as we may to be rationale, our
rationality will be undermined by our inherently experiential nature. Cultiv-
ating them both, we may be able to achieve greater wisdom . . .”

Conclusions

Most models of health-protective behavior ignore affect as a determinant of
such behaviors. The case of breast cancer screening, however, suggests that at
least one affective variable – worry – is strongly related to whether women
take action to protect their health. For the most part, the data point to a
direct, linear relationship between greater worry and higher screening levels.
Data from a variety of other health realms are consistent with the screening
data. These data are also consistent with theoretical positions emphasizing the
dual nature of consciousness and the importance of both cognition and affect
as behavioral determinants. We suggest that the addition of affect to health
models might improve their power to predict behavior. We leave the reader
with the statement of Damasio (1994: xii) concerning the value of affect:

“reason may not be as pure as most of us think it is or wish it were; emotions
and feelings may not be intruders in the bastion of reason at all: They may be
enmeshed in its networks, for worse and for better. The strategies of human
reason probably did not develop, in either evolution or any single individual,
without the guiding force of the mechanisms of biological regulation, of which
emotion and feelings are notable expressions.”
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Note

1. As with many strong statements in social psychology, the idea that Leventhal’s
model is the “only” social psychological theory to address emotion is an overstate-
ment. At least two other theoretical approaches, neither of which is used fre-
quently in health psychology, also deal with affect. First, to explain social behaviors,
Triandis (1977) included a variable termed “affect toward the act,” and suggested
measuring the variable using strong affectively laden terms (e.g., enjoyable versus
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nauseating). However, even though the anchors are emotion terms, it is neverthe-
less doubtful whether this variable is any different than a judgment about affect,
similar to Fishbein’s procedure. Second, Janis and Mann (1977) developed a conflict-
theory model of decision making. Although they did not include an affective
element in their flow sheet, they clearly believed that emotion – especially fear –
influenced decision making. That belief was partly responsible for their development
of the technique of emotional role playing to promote smoking cessation.
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Introduction

Risk communication and resource communication are two basic approaches
to motivate health behavior change. Risk information, as provided in the
media, is more complex than it appears. A ratio or percentage is usually based
on a selected time window, a specific population, exposure rates, etc. that are
hard to communicate and even harder to understand. Single exposure and
cumulative exposure over various time periods result in different risk estim-
ates. Joint exposure to a number of risks might involve synergistic effects
that an individual cannot grasp. Thus, misjudging given risk information is
normal, whereas the accurate understanding of risks is the exception. More-
over, even when a risk for a certain population or reference group is well
understood, this does not imply that the individual would believe him or
herself to be personally at risk. Defensive optimism moves people away from
reality and inhibits them from preventive action. Since risk perception sets
the stage for health protection motivation, it is essential to learn more about
these mechanisms.

The present chapter describes risk perception biases and other variables and
processes that have been found pertinent in the adoption and maintenance of
health behaviors. First, one section deals with various reasons why published
risk data are not accurately perceived by the public. Another section examines
the optimistic bias, a particular distortion to serve self-enhancement when it
comes to face severe health threats. Second, two further sections distinguish
between continuum models and stage models of health behavior change. One
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such model, the Health Action Process Approach, is based on the assumption
that there are at least two distinct phases, one that leads to a behavioral
intention and another that leads to actual health behavior. Within both phases,
different patterns of social-cognitive predictors may emerge, with perceived
self-efficacy as the only one that remains a stable predictor. It is argued that,
in designing interventions, one needs to identify whether people are pre-
intentional or post-intentional before tailoring interventions to different
target groups. Resource communication is seen as essential when people
have set themselves a goal to change their lives, whereas risk communication
is regarded as part of an early stage intervention when people are not yet
motivated to set a particular goal.

Misjudging Risk Information

Many health conditions are caused by risk behaviors such as problem drinking,
substance abuse, smoking, reckless driving, overeating, or unprotected sexual
intercourse. Fortunately, human beings have, in principle, control over their
conduct. Health-compromising behaviors can be eliminated by self-regulatory
interventions, and health-enhancing behaviors such as physical exercise,
smoking cessation, weight control, preventive nutrition, dental hygiene, con-
dom use, or accident precautions, can be adopted instead. Given that most
preventable diseases are rooted in lifestyle factors, health professionals are
concerned with changing health risk behavior through interventions.

A necessary first step in changing health behavior is to become aware of the
connections between behavior and health. Motivating people to engage in
preventive nutrition demands that, for example, they are made aware of the
role of dietary-intake in health. Therefore, most intervention programs pro-
vide information about health risks and hazards to improve knowledge about
causes of health and illness. Since the late 1970s, for instance, numerous
public health campaigns have focused on cardiovascular disease risk factors
in order to inform the public about preventive behaviors. Frank et al. (1993)
reported that between 1979 and 1990 general knowledge about what a per-
son can do to keep from having a heart attack or a stroke improved signific-
antly. Especially, cholesterol-related knowledge showed particularly marked
improvements (see also Fortmann et al., 1993). This and other studies, such
as the Pawtucket Heart Health Program (Niknian et al., 1991), support the
notion that moving individuals from the stage of being unaware that a threat
exists, to acknowledging a threat, is a necessary first step in the process of
changing health behavior.

It is certainly advantageous for the message to come from someone who is
perceived as a trustworthy expert (Siegrist and Cvetkovich, 2000). However,
the general question – how do we change individuals’ health behaviors? – is
not satisfactorily answered merely by making information available. This does
not by itself allow people to make informed judgments and decisions because
information can be easily misinterpreted. This is particularly apparent in the
way that laypersons process health risk information.
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A significant part of public health campaigns is risk communication, which
means increasing knowledge about the nature, magnitude, and significance
of health risks. The underlying assumption is that people can only make
appropriate decisions about preventive actions if they perceive risk accurately.
Information about risks is communicated through a variety of channels
such as brochures, pamphlets, newspapers, television, and the World Wide
Web. Jimison and Sher (2000) reported that there are more than 40,000
producers of risk information in the United States. In spite of the expanding
public information about risks, government officials and scientists often com-
plain about the public’s limited ability to evaluate and interpret risk informa-
tion (Covello, 1992). Factual risk or objective risk is defined by technical
experts as annual injury, fatality rates, accident probabilities, or the mean loss
of life expectancy. For example, in Western countries, diseases take signific-
antly more lives per year than accidents. Consequently, diseases represent a
greater factual risk than accidents. However, Lichtenstein et al. (1978) showed
that laypersons believed that accidents caused as many deaths as diseases,
whereas in fact, in the United States in the late 1970s, diseases actually took
about 16 times as many lives as accidents. In general, laypeople tend to
overestimate rare causes of death, while underestimating common causes of
death.

The study by Lichtenstein et al. (1978) stimulated numerous experiments
devoted to judgmental biases in the processing of risk information (for over-
views see Chapman and Elstein, 2000; Slovic et al., 1987; Yates, 1992). These
studies showed that both laypersons and health providers do not calculate
risk in the same “rational” manner as technical experts to determine the
magnitude of risk. In contrast, Schneiderman and Kaplan (1992) demon-
strated evidence for irrational behaviors in response to lethal diseases. They
reported that health care providers, who are at risk of infection resulting from
accidental exposure to blood, such as injury from a hypodermic needle, took
only few precautions to prevent a hepatitis B infection, but they took excep-
tional precautions when treating patients who were HIV infected. In regard
to the normative model, one can argue that this is irrational because the
probability of death from both diseases is virtually the same (about 1 percent).
However, these diseases differ with respect to the chance of infection follow-
ing accidental exposure (hepatitis B: 25 percent versus HIV: 1 percent) and
the chance of dying once one has become infected (hepatitis B: 5 percent
versus HIV: 100 percent). The authors suggest that individuals take more
effort to avoid an HIV infection in comparison to hepatitis B infections
because they fear the certainty of death, even though the probability of an
HIV infection is very low. This study makes it obvious that laypeople calculate
the overall risk posed by a certain disease in a different way than risk experts
do. Instead of multiplying the chance of infection by the chance of dying,
which results in an overall risk of 1 percent for both diseases, people focused
their judgments on the lethal consequences, while ignoring the probability of
infection.

The phenomenon “fear of certainty of death” described above may apply in
the case of HIV infection due to high levels of stress and anxiety, no matter
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how unwarranted, but on the other hand it may also lead to a greater use of
protective measures. More alarming for health educators is the fact that the
risk of other contagious diseases might be underestimated, since death is not
perceived as a certain outcome once one has become infected, which might
result in a failure to take necessary precautions. One could further reason that
new and more efficient therapies not only lessen suffering, but might also
lead to an unwarranted decline in perceived threat and protective behavior.
For instance, since 1995, the number of new AIDS cases has declined in most
Western countries (Robert Koch Institut, 2000). This is not due to a decline
in the newly infected rate, but rather to the treatment of HIV infections
with anti-retroviral drugs that considerably delay the onset of AIDS. Some
researchers expressed their concern that the more efficient treatments will
encourage risk behavior. In line with this assumption, a recent survey in
Germany showed that in some sub-populations, protective behavior is in fact
decreasing (Bochow, 2000).

For optimizing health promotion efforts, it is especially important to under-
stand how individuals construe the risk of a certain health threat. According
to most current theories of health behavior, risk perception has two aspects:
perceived severity of a health condition, and personal vulnerability toward it.
The first refers to the amount of harm that could occur, and the second per-
tains to the subjective probability that one could fall victim to that condition.

Theoretically, the relationship of these two variables has been described by
a simple probability by severity interaction, which can be understood as a
“normative” or “rational” principle. This means, for instance, that if the per-
sonal vulnerability or likelihood of the event is zero, the resulting perceived
risk should also be zero, regardless of how serious the event may be.

Conversely, Weinstein (2000) has demonstrated that interest in obtaining
protection is not always a function of severity and likelihood. The type of the
relationship among severity, likelihood, and motivation to act varied with
the severity and likelihood of the hazard. For serious, low-probability events,
an interaction could be observed which represents this assumed synergism
between the two variables. In contrast, individuals showed insensitivity to
variations in likelihood once likelihood had reached the threshold of a 50–50
chance.

Weinstein (2000) suggests that people make finer distinctions at the low end
of the likelihood scale than at the high end. Therefore, individuals confronted
with a hazard with a 50 percent chance of occurring may display the same
reaction as individuals who are confronted with a hazard with an 80 percent
chance of occurring. This could explain why, for instance, many individuals
view smoking and high cholesterol as cardiovascular risk factors of similar
magnitude, although smoking is far more dangerous. Therefore, risk commun-
ication must supply information about the relative risks of acquiring one disease
versus another to help people anchor the likelihood of occurrence and severity
in appropriate ways. Otherwise, individuals may ignore considerable differences
and consequently fail to take appropriate measures to protect themselves.

One could reasonably argue that the discrepancy between actual responses
and those advocated by normative models or risk experts is not necessarily
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indicative for human irrationality, since laypeople may just have another,
albeit consistent, view about risk. Slovic et al. (1987) demonstrated that
laypeople’s judgments of risk are sensitive, for example, to the controllability
of the risk, its familiarity, and its catastrophic potential, as well as to the length
of time before severe consequences will emerge. However, recent studies
show more straightforwardly that laypeople not only use other conceptions
about risk than experts, but that they also show clear inconsistencies and
misconceptions about risk.

Many risks have a relatively low probability for any single exposure. How-
ever, these small probabilities add up over repeated exposures to create a
substantial overall risk. Even if people are accurately aware that a certain
behavior increases the risk of becoming ill, and that risk increases with greater
exposure, they fail to apply appropriate rules when estimating the danger of
increasing exposure to certain risks. For example, Sastre et al. (1999) asked
155 French adults to estimate the risk of developing lung cancer for certain
smoking habits. They found that all participants, smokers as well as non-
smokers, believed that the risk of lung cancer increases as the number of
consumed cigarettes increases. Nevertheless, the estimated strength of this
dose–response effect was negatively accelerated. After surpassing a threshold
of 15 cigarettes per day, an increase in consumption led only to a small rise in
perceived risk. However, the actual relationship between smoked cigarettes
per day and lung cancer risk is at least proportional. Misjudging the cumulat-
ive risk of increasing exposure to risks could jeopardize appropriate behaviors,
and in the worst case encourage extensive risk behaviors.

Unfortunately, not only the implications of repeated risk behavior can be
misunderstood, but also the long-term effectiveness of precautions could be
misconstrued. Birth control, for example, needs a continuing process of risk
management. The risk of conception is relatively low on a single occasion
of sexual intercourse, but accumulates over repeated occasions. Imagine a
contraceptive method with a one-year reliability of 0.98. Of 100 women
who apply this method, 2 will become pregnant during one year of use.
This outcome appears reassuring. However, with each additional year, the
number of unwanted pregnancies will further increase. After a ten-year
period, 20 percent of the same group of women will be pregnant, although
they might still perceive their risk as 2 percent. Therefore, individuals need to
understand how the risk of conception accumulates over repeated exposure,
and to what degree this could be reduced through the use of contraceptive
methods.

Shaklee and Fischhoff (1990) showed that most laypersons do not realize
that contraceptive effectiveness declines over time. Thus, a short-term per-
spective on effectiveness may promote unrealistically optimistic estimations
about long-term outcomes, since individuals are not aware how rapidly small
risks add up. Since most effectiveness information about birth control methods
is only presented for one year of use, individuals may have too much con-
fidence in their precautions. Hence, from a health-educational perspective,
contraceptive effectiveness information should be presented for short as well
as long time periods to assist people in making informed choices.
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The importance of “complete” risk information becomes particularly rel-
evant in the case of HIV prevention. Linville et al. (1993) asked male college
students to rate the probability of an HIV transmission from male to female
in one case and in 100 cases of protected sex. On average, the one-case prob-
ability of an HIV infection was overestimated, while the mean estimate for
100 cases was highly underestimated. Accordingly, public risk communication
which does not emphasize how the risk of an HIV infection accumulates over
repeated exposures, even for protected intercourse, could give recipients a
dangerously wrong impression about their safety. To prevent a faulty under-
standing of cumulative risks and effectiveness, public health campaigns are
needed that explicitly inform the public about how risk accumulates in the
long run. Alternatively, as Shaklee and Fischhoff (1990) suggest, effectiveness
estimates should be presented for all the time periods that are relevant to
people’s decisions.

Estimating a health risk becomes even more complex when multiple risks
are considered. Certain risk behaviors, such as smoking and alcohol consump-
tion, result in a combined risk that is greater than the sum of the single risks.
However, empirical evidence shows that people have problems in under-
standing such synergistic relations. Hermand et al. (1997) demonstrated that
study participants believed that engaging in only one risk behavior (heavy
alcohol consumption or heavy smoking) results in the same risk as engaging
in both at the same time. Hence, the two risks have been considered as
disjunctive instead of synergistic. Hermand et al.’s (1997) research makes
evident that communication about harmful effects of hazards should include
information about potential synergistic or additional effects, as otherwise
people might seriously misconstrue their overall risk.

In sum, providing information is a necessary first step in the process of
changing health behaviors. However, the processing of health-related informa-
tion could be a complex task for recipients, which may result in severe pitfalls.
Individuals might harbor erroneous beliefs about health risks, which could
be due to missing information, misinformation, or inadequate or biased pro-
cessing. Therefore, educational efforts must be sensitive to the psychology of
people’s decision making. To facilitate the understanding of risks, different
information must be supplied, such as (a) the relative risks of acquiring one
disease versus another, (b) how risk increases over time and how precaution
effectiveness declines over time, and (c) how different risk factors cumulate to
provide the overall risk.

Underestimating Self-relevant Risk

At first glance, perceiving a health threat seems to be the most obvious
prerequisite for the motivation to remove a risk behavior. Consequently, a
central task for health communication is not only to provide information
about the existence and magnitude of a certain risk, but also to increase the
subjective relevance of a health issue to focus individuals’ attention on informa-
tion pertaining directly to their own risk. However, general perceptions of risk
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(e.g., “Smoking is dangerous”) and personal perceptions of risk (e.g., “I am at
risk because I am a smoker”) often differ to a great extent. Individuals could
be well informed about general aspects of certain risks and precautions (e.g.,
most smokers acknowledge that smoking can cause diseases), but, neverthe-
less, many might not feel personally at risk (Weinstein, 1998).

Especially when it comes to a comparison with similar others (for an over-
view of social comparison mechanisms, see Suls and Wheeler, 2000), one’s
view of the risk is somewhat distorted. On average, individuals tend to see
themselves as being less likely than others to experience health problems in
the future. For example, when asked how they judge their risk of becoming
HIV-infected compared to an average peer of the same sex and age (the
“average risk”), participants typically give a below-average estimate (e.g., Hahn
and Renner, 1998). This bias in direct comparative risk perception, that has
been coined “unrealistic optimism” or “optimistic bias” (Perloff and Fetzer,
1986; Weinstein, 1980; this volume), reflects the difference between the
perceived risk for oneself and that for others, and belongs to the broader
construct of defensive optimism (Schwarzer, 1994).

Similarly, Thompson et al. (1996) showed that individuals are prone to an
“illusion of safety in a risky world.” The authors asked undergraduates to list
factors that make it less likely to become infected by HIV in comparison to
an average student at their college. Despite being well informed about HIV,
participants discounted their risk in terms of irrelevant factors. For example,
30 percent stated that they were less at risk than an average student because
they were monogamous. These empirical findings are particularly disturbing
because the majority of college students are only serially monogamous, which
means that one monogamous relationship is followed by another. Hence,
people may acknowledge a certain risk for others, but are reluctant to admit
that they are at risk themselves.

This phenomenon becomes even more obvious in the study conducted by
Hahn and Renner (1998). They asked smokers to characterize the typical
smoking behavior that is necessary to be at a high risk for lung cancer in
terms of the number of years of smoking, the daily amount of cigarettes
consumed, and the cigarettes’ nicotine content. These subjective estimates for
the “risk prototype” were compared with participants’ own smoking behavior.
Results showed that smokers estimated their lung cancer risk only as being
average when their own behavior was equivalent to that of the risk stereotype.
Or, to put this effect more bluntly, even smokers who demonstrated a smok-
ing behavior that they themselves judged as highly risky nonetheless viewed
their own personal risk as only average.

Unrealistic optimism could be an important barrier for convincing people to
change their health habits because optimistic bias may function to dissuade
them from engaging in protective health actions. However, optimistic bias is a
matter of degree. Individuals do not distort reality completely. This becomes
most obvious when they are asked to estimate the absolute risk for them-
selves and for the average peer, as opposed to a direct comparison. Renner
et al. (2000) showed that absolute risk perceptions reveal relative accuracy,
since older participants perceived their risk for cardiovascular diseases as
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Figure 7.1 Mean absolute risk judgments for self and an average peer to
cardiovascular diseases as a function of age.

being higher than younger ones did. Nevertheless, they still assumed that
they were less vulnerable than their peers (see Figure 7.1).

The observed effect of aging on perceived risk leads to the conclusion that
people acknowledge a higher risk with increasing age and declining health,
but that aging did not curb unrealistic comparative risk perceptions. Further,
these results suggest that defensive optimism is determined by the tendency
to see others as more at risk from negative events than oneself. The fact that
individuals harbor pessimistic biases for others may represent a mechanism by
which they maintain a comparatively optimistic outlook for themselves, despite
realizing that health-related risks do increase with age. This might satisfy a
need for accuracy by acknowledging more objective risk at an absolute level,
while also serving self-protective needs by maintaining a pessimistic view of
others at the same time (Armor and Taylor, 1998; Taylor and Shepperd, 1998;
Whitley and Hern, 1991).

This leads to the question about how health promotion campaigns should
communicate information about risks in order to reduce unrealistic optimistic
risk perceptions. The guiding principles proposed by health campaigns for
risk reductions usually only list risk factors impersonally, or show high-risk
persons. This may lead to an underestimation of personal risk because indi-
viduals may think that a number of risk factors do not apply to them by
fostering a risk stereotype which is perceived as dissimilar (Hahn and Renner,
1998; Weinstein and Klein, 1995). Consequently, risk communication that
provides only information about general risk may make people aware of a
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risk (“Smoking causes coronary heart disease”), but at the same time it may
foster an underestimation of the magnitude of the risk for oneself (“It is
unlikely that this will happen to me”). One possibility to reduce unrealistic
optimism is to provide additional information about the risk faced by an aver-
age peer. Lachendro and Weinstein (1982), for instance, asked participants to
come up with a number of possible risk-reducing factors that typical peers
might list. This experimental intervention resulted in lower unrealistic optim-
ism since the participants were encouraged to explicitly consider moderating
factors in other persons that they usually only found in themselves. Weinstein
(this volume) proposes that we are unrealistically optimistic because we do
not think carefully about the target under comparison.

Such additional information may help people locate their risk status more
accurately and become motivated to change risky behaviors. This type of
message establishes more clearly who is likely to be affected, but it is still
ambiguous since recipients have to infer the magnitude of their personal
risk. In order to reduce this ambiguity, people should be informed about the
existence of a health risk in a personalized manner to enhance self-relevance,
and, furthermore, they should imagine themselves as possible victims, unless
they take the necessary precautions to overcome a tendency to deny that the
advice applies to them.

One frequently used method for communicating personalized health risk
is to assess individuals’ risk status by either self-administered question-
naires or biomedical measures. From these data, and from epidemiological
statistics, estimates of individuals’ morbidity or mortality risk are calculated
and given as feedback (e.g., “Your actual age is 55 years, but your risk age
is 61 years. If you quit smoking, you can add 5 years to your present life
expectancy”). This method is called “health risk appraisal” (Strecher and
Kreuter, 1995).

However, empirical studies have shown that individuals process and respond
to feedback about their personal health risk in a self-defensive manner. Jemmott
et al. (1986) invented an experimental procedure to study judgments about
favorable and unfavorable medical information. An often-replicated finding
is that participants who were made to believe that they suffer from (hypo-
thetical) thiamine acetylase (TAA) deficiency perceived their test result as
less accurate and rated TAA deficiency as a less serious threat to their health
than their experimental counterparts, who were made to believe that they
did not have a TAA deficiency. Similar results were found in experimental
studies of appraisals of cholesterol and blood pressure test results (Croyle,
1990; Croyle et al., 1993), gum disease test results (McCaul et al., 1992), and
a hypothetical bacterial condition (Cioffi, 1991). Croyle et al. (1997) inter-
preted these findings as evidence for motivated reasoning, arguing that people
who are informed that they have an elevated risk of disease minimize the
seriousness of the health threat posed by the risk factor and derogate the
validity of the risk factor test in order to maintain a favorable sense of their
health.

Does this mean that even individualized risk communication is ineffective
in motivating people to change their behavior? People do not indiscriminately
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derogate or deny unfavorable risk information. Croyle and Sande (1988)
reported that individuals who believed that they suffered from a TAA deficiency
showed evidence for denial, but they also recalled more diagnosis-consistent
symptoms and risk-increasing behaviors (e.g., use of aspirin or Tylenol, get-
ting less than seven hours of sleep, skipping a meal) than individuals who
considered themselves to be on the safe side. More interestingly, the higher
the consistency with which an individual could recall symptoms, the less they
denigrated the validity of the diagnostic test.

Accordingly, participants minimized the implications of the diagnosis, while
simultaneously searching for diagnosis-confirming evidence. Ditto and Croyle
(1995) explained these conflicting results by suggesting that minimizing the
threat serves primarily to reduce negative affect. This need not necessarily
conflict with instrumental coping behavior. Ditto et al. (1988) further observed
that unfavorable medical feedback causes prominent denial only when recipi-
ents believed that they had no possibility of reducing the threat by modifying
their behavior.

This makes obvious that the adoption of health behaviors could not be
viewed simplistically as a response to a health threat. Risk information alone
does not help people to change risky behaviors because it does not provide
meaningful information about how to manage behavioral changes. Initial risk
perception seems to be advantageous to help people become motivated to
change, but later on other factors are more influential in the self-regulation
process. This state of affairs has encouraged health psychologists to design
more complex models that include an integrated pattern of determinants and
processes of change.

Forming an Intention to Change: Continuum Models
of Health Behavior

Most health behavior theories concentrate on the process leading to the for-
mation of an explicit intention (e.g., “I intend to quit smoking this weekend”)
because they propose that a person’s behavior is the outcome of conscious
intentions. The intention strength is assumed to be the key indicator of cognit-
ive preparedness for action (Abraham and Sheeran, 2000). In line with this
assumption, Godin and Kok (1996), who examined 19 studies, found a mean
correlation of 0.46 between intention and health behavior, such as exercise,
screening attendance, and addictions. In general, Abraham and Sheeran (2000)
expect behavioral intention measures to account for 20–25 percent of the
variance1 in health behavior measures.

The process of intention formation is in turn assumed to be determined
by certain beliefs and attitudes. Therefore, in the past, the focus of such
models has been on identifying a parsimonious set of predictors that included
constructs such as perceived barriers, social norms, disease severity, personal
vulnerability, perceived self-efficacy, etc. These are then combined into a
single prediction equation for explaining behavioral intention and individual
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health behavior change (Weinstein et al., 1998b). Since this implies that the
way in which these predictors combine to influence actions is expected to be
the same for everyone, these models are called continuum models.

The most prominent approaches are the Theory of Reasoned Action, the
Theory of Planned Behavior, and the Protection Motivation Theory (for
an overview and critique of these and other models, see Abraham and Sheeran,
2000; Armitage and Conner, 2000; Conner and Norman, 1996; Schwarzer,
1992; Wallston and Armstrong, 2002; Weinstein, 1993). The current revised
versions of these continuum health behavior models share several com-
mon predictors. Two other variables beside risk perception are considered
to play a major role in this process: (a) outcome expectancies, and (b) per-
ceived self-efficacy (Bandura, 1997; 2000; Schwarzer, 1992; Weinstein, 1993).
The wording of these determinants differs in different theories, but their
meaning is about the same. For example, behavioral beliefs (as precursors of
attitudes) can be equated to outcome expectancies, and behavioral control
can be more or less matched to perceived self-efficacy (see also Wallston,
2001).

Outcome Expectancies

According to these theories, people not only need to be aware of a health
threat, they also need enough knowledge about how to regulate their behavior.
They need to understand the links between their actions and subsequent
outcomes. These outcome expectancies can be the most influential beliefs in the
motivation to change. A smoker may find more good reasons to quit than
good reasons to continue smoking (“If I quit smoking then my friend will like
me much more”), and while this imbalance may not lead directly to action, it
can help to generate the intention to quit. Many of those cognitions represent
social outcome expectancies by pertaining to the social consequences of a
particular behavior. The pros and cons that are typical in rational decision
making represent positive and negative outcome expectancies. However, such
contingencies between actions and outcomes need not be explicitly worded
and evaluated, they can also be rather diffuse mental representations, loaded
with emotions. Outcome expectancies can also be understood as methods, or
means-ends relationships, indicating that people know proper strategies to
produce the desired effects.

Perceived Self-efficacy

The efficacy of a method has to be distinguished from the belief in one’s per-
sonal efficacy to apply the method. Perceived self-efficacy portrays individuals’
beliefs in their capabilities to exercise control over challenging demands and
over their own functioning (Bandura, 1997; 2000). According to Bandura
(1997; 2000) perceived self-efficacy involves the regulation of thought



180 RENNER/SCHWARZER

processes, affective states, motivation, behavior, or changing environmental
conditions. These beliefs are critical in approaching novel or difficult situations,
or in adopting a strenuous self-regimen. People make an internal attribution
in terms of personal competence when forecasting their behavior (e.g., “I am
certain that I can quit smoking even if my friend continues to smoke.”). Such
optimistic self-beliefs influence the goals people set for themselves, what courses
of action they choose to pursue, how much effort they invest in given
endeavors, and how long they persevere in the face of barriers and setbacks.
Some people harbor self-doubts and cannot motivate themselves. They see
little point in even setting a goal if they believe they do not have what it takes
to succeed. Thus, the intention to change a habit that affects health is to some
degree dependent on a firm belief in one’s capability to exercise control over
that habit.

Perceived self-efficacy operates in concert with risk perception, outcome
expectancies, and other factors when it comes to motivation to change. There
is a large body of evidence documenting the influence of these three pre-
dictors on forming an intention. Unfortunately, self-efficacy research that
employs behavioral intentions as the criterion variable is more frequent than
research that addresses actual behaviors (for reviews see Bandura, 1997;
Schwarzer and Fuchs, 1995; 1996). This may be partly due to methodolo-
gical difficulties in health behavior assessment (Renner, 2001). Additionally,
although continuum models assume an underlying process towards behavior
change, most empirical studies are limited to cross-sectional designs where
criterion variables (intentions and self-reported behaviors) are assessed at
the same time as predictor variables (risk perception, outcome expectancies,
and self-efficacy). Therefore, only little is known about the causal sequence and
interplay of these factors. It is assumed that initial risk perception sets the
stage, whereas outcome expectancies and perceived self-efficacy may emerge
later. At the point in time when the behavioral intention is measured, the
latter two emanate as the major predictors, whereas the former is often insub-
stantial (Schwarzer and Renner, 2000).

Apart from limitations at the empirical level, researchers have suggested
two major theoretical deficiencies. First, a single prediction rule for describing
behavior change implies that cognitive and behavioral change occur in a
linear fashion, and that a “one-size-fits-all” intervention approach (Winders
et al., 1999) is suitable for all individuals engaging in unhealthy behaviors.
Consequently, it excludes qualitative changes during the course of time, such
as stage transitions or recycling through phases. Weinstein et al. (1998a)
noted that, according to continuum models, it is not important whether an
intervention approach is targeted towards changing perceived vulnerability,
perceived consequences, or perceived self-efficacy first. Hence, interventions
are not required to be progressed in a certain sequence. Rather, they could be
applied in any order, or even simultaneously.

Second, none of these models account for the post-intentional phase where
goals are translated into action. The segment between intentions and behaviors
is a black box. Theorizing about health behavior change, then, is reduced to
the motivation phase only, while omitting the decisive action phase.
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Different Processes at Different Stages:
Dynamic Models of Health Behavior Change

The Transtheoretical Model of Behavior Change

To overcome these limitations, stage theorists have made an attempt to con-
sider process characteristics by proposing a number of qualitative stages. The
Transtheoretical Model of Behavior Change (TTM) (e.g., DiClemente and Prochaska,
1982; Prochaska et al., 1992; 1998), for example, has become the most pop-
ular stage model. Its main feature is the implication that different types of
cognitions may be important at different stages of the health behavior change
process. The most common version of the TTM includes five discrete stages
of health behavior change that are defined in terms of one’s past behavior
and future plans (pre-contemplation, contemplation, preparation, action, main-
tenance). For example, at the pre-contemplation stage, a problem drinker has no
intention of stopping in the future. At the contemplation stage, he or she reflects
about quitting sometime within the next six months, but does not make any
specific plans for behavior change. At the preparation stage, the problem drinker
resolves to quit within the next six months. The action stage includes indi-
viduals who have taken successful action for any period of time. If this abstin-
ence has lasted for more than six months, the person is categorized as being
in the maintenance stage. The five stages are expected to be mutually exclusive
and qualitatively different. People could make multiple attempts to progress
from pre-action stages to action. However, relapses could occur anytime,
resulting in a spiral-like progression through the behavior-change process.

In addition to the described basic stages of change, the TTM also includes
ten processes of change, the perceived pros and cons of changing, perceived
self-efficacy and temptation. These additional constructs are conceptualized as
causes for the transitions between the stages, whereby it is assumed that
different factors influence different stage transitions.

The TTM has received a lot of attention, since its “practicability” for educa-
tional interventions is very appealing. However, the TTM has also been ser-
iously criticized by several researchers. Bandura (2000) argued that different
qualitative stages necessarily imply that individuals cannot move back in the
transitions of stages (irreversibility), and they cannot progress from one stage
to another while passing over another one (invariance). This requirement
might be too conservative, but there are other significant disadvantages.
Weinstein et al. (1998b) and Sutton (2000; 2001) argued that the notion of
stages might be flawed or circular, in that the stages are not genuinely qual-
itative, but are rather arbitrary distinctions within a continuous process. In
particular, the proposed time frame for distinguishing between different qual-
itative stages is not conclusive. Furthermore, different studies have referred to
different time frames for operational stage definitions. For instance, Velicer et
al. (1985) defined contemplation as the time in which individuals seriously
think about changing behavior within the next year, whereas Prochaska et al.
(1994) defined contemplation as thinking about changing within the next
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six months. Why should individuals who intend to quit within the next six
months (contemplators) be in a different qualitative stage of action-readiness
than individuals who intend to quit within the next five months (preparers)?
In line with this reasoning, Kraft et al. (1999) demonstrated within a sample
of 421 Norwegian daily smokers, that pre-contemplators, contemplators, and
preparers were not at different qualitative stages rather than at different places
along an underlying continuum. Similarly, Courneya et al. (2000) reported
that continuous measures of intention explained more variance in exercise
behavior than the stage algorithm proposed by the TTM. Other researchers
have examined the TTM and found that processes of change did not predict
smoking stage movements (Herzog et al., 1999), and that stage-matched and
stage-mismatched interventions with young adult smokers did not yield the
hypothesized results (Quinlan and McCaul, 2000). Stages of change did not
predict success in weight control in adult women, either (Jeffery et al., 1999).
In sum, the TTM has received only weak support to date, which led Abraham
et al. (2000) to conclude that TTM stage classifications are questionable.

Hence, these “stages” might be better understood as “process heuristics” to
underscore the nature of the entire model. That is, the TTM can serve as a
useful heuristic that describes a health behavior change process, which has
not been the major focus of health behavior theories so far. In contrast to
continuum models, stage models such as the transtheoretical model assume
that factors producing movement toward action differ in respect to a person’s
stage. The identification of stages could bear important implications for inter-
vention and treatment because it can be used to match stage position or
readiness of change of the target group with particular intervention strategies
(Oldenburg et al., 1999).

The Precaution Adoption Process Mode

In redirecting attention to a self-regulatory process, the transtheoretical model
has served an important purpose for applied settings. However, the number
of stages and how these stages should be defined is a major challenge for
further research. The more recent Precaution Adoption Process Model (PAPM;
Weinstein, 1988; this volume; Weinstein and Sandman, 1992) does not involve
past behavior or any particular time frame in classification, and identifies
people at seven stages: (1) unaware of the health action, (2) aware but not
personally engaged, (3) engaged and trying to decide what to do, (4) decided
not to act, (5) decided to act but not yet having acted, (6) acting, and
(7) maintaining the new adopted health behavior. Hence, the PAPM extends
the TTM by further differentiating the first two stages of the transtheoretical
model: it distinguishes between people who are unaware of an issue (Stage
1), and people who are aware but not personally engaged (Stage 2). Second,
it discriminates people who are engaged and considering their action (Stage
3) from those who decided not to act (Stage 4). Similarly to the TTM, the
PAPM proposes certain factors that influence different stage transitions. Per-
ceived vulnerability is assumed to be the necessary essence to move individuals
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from being aware to deciding to take action. Situational barriers determine
whether individuals progress from the intention to act to actually implement-
ing the behavior.

This model has been applied to home testing for radon (Weinstein et al.,
1998a; for further details see also Chapter 2, this volume). The focus of this
experimental study was on two different transitions: from being undecided
about testing one’s home (Stage 3), to deciding to test (Stage 5), and from this
stage to actually ordering the test (Stage 6).

As expected, the results show that stage-matched interventions were more
effective than stage-mismatched ones. However, the combination of both treat-
ments was at least as effective as the stage-matched single treatments for
undecided participants or decided-to-act participants. The combined treatment,
for instance, prompted 54 percent of the participants to form an intention to
test amongst the undecided group, whereas the matched vulnerability treatment
encouraged only 42 percent to develop a decision to act. This result suggests
that administrating matched treatments is not necessarily the most productive
approach to encourage health behavior change – combination treatments
might be even more successful. In terms of utility, Abraham et al. (2000)
argued that as long as targeting stage-defined audiences is problematic and
causes additional costs, investment in stage-specific interventions is not justified.
Combining interventions that are designed to promote a variety of cognitive
changes might be less expensive, since this does not require prior screening
for action preparedness within the audience, and above all they might be
even more successful. Nonetheless, it would be premature to conclude that
stage-tailored interventions are not useful since they can only be as good as
the underlying stage definitions. Refining stage definitions or different stage
conceptions might generate stronger support for the stage framework.

The Health Action Process Approach

Another more parsimonious model is the Health Action Process Approach (HAPA;
Schwarzer, 1992; 1999; Schwarzer and Fuchs, 1995; 1996). This health beha-
vior change model is regarded as a heuristic to better understand the complex
mechanisms that operate when people become motivated to change, and when
they attempt to resist temptations. It applies to all health-compromising and
health-enhancing behaviors and pays particular attention to post-intentional
mechanisms, and it conveys an explicit self-regulation perspective. It suggests
a distinction between (a) pre-intentional motivation processes that lead to a
behavioral intention, and (b) post-intentional volition processes that lead
to actual health behavior. Within both phases, different patterns of social-
cognitive predictors may emerge (see Figure 7.2).

Pre-intentional Motivation Processes
In the initial motivation phase, a person develops an intention to act. In this
phase, risk perception (“I have a high risk of suffering a heart attack because
of my high cholesterol level and body weight”) is merely seen as a distal
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Figure 7.2 The Health Action Process Approach.

antecedent within the motivation phase. It may include not only the per-
ceived severity of possible health threats, but also one’s personal vulnerability
to fall prey to them. Risk perception in itself is insufficient to enable a person
to form an intention. Rather, it sets the stage for a contemplation process
and further elaboration of thoughts about consequences and competencies.
Similarly, outcome expectancies (“If I eat healthful foods, I will reduce my cardio-
vascular risk”) are chiefly seen as being important in the motivation phase,
when a person balances the pros and cons of certain behavior consequences.
Further, one needs to believe in one’s capability to perform a desired action
(“I am capable of controlling my healthy diet in spite of sweet temptations”),
otherwise one will fail to initiate action. Outcome expectancies operate in
concert with perceived self-efficacy, both of which contribute substantially to the
forming of an intention (Schwarzer and Renner, 2000). Both resources are
needed, especially for implementing difficult or complex behaviors, such as
body weight control (Bagozzi and Edwards, 1999).

Post-intentional Volition Processes
After a person develops an inclination towards a particular health behavior,
the “good intention” has to be transformed into detailed instructions on how
to perform the desired action. The importance of planning has been emphas-
ized by Gollwitzer (1999), who reviews research on what he calls “imple-
mentation intentions” (see also Gollwitzer and Oettingen, 2000). These plans
specify the when, where, and how of a desired action and carry the structure of
“When situation S arises, I will perform response R.” Consequently, situational
circumstances or opportunities are cognitively linked to one’s goal behavior.
It is argued that goals do not induce actions directly; rather, they need to
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be mediated by highly specific plans (Taylor et al., 1998). For example, the
pursuit of health promotion goals such as strenuous physical exercise, and
disease-prevention goals such as cancer screening are facilitated by mental
process simulation. Sheeran and Orbell (2000) asked women who were due
for a cervical smear test to write down when, where, and how they will make
an appointment. These women were more likely to actually attend for screen-
ing compared with controls who were equally motivated to attend, but who
did not specify their implementation intention. Thus, a global intention can
be specified by a set of subordinate intentions and action plans that contain
proximal goals and algorithms of action sequences.

The volition process may be influenced by outcome expectancies, but it is
more strongly affected by self-efficacy because the number and quality of
action plans depend on one’s perceived competence and experience. Self-
efficacy beliefs influence the cognitive construction of specific action plans,
for example by visualizing scenarios that may guide goal attainment (Bandura,
1997). These post-decisional, pre-actional cognitions are necessary for suc-
cessful action because otherwise the person would act impulsively in a trial-
and-error fashion, not knowing where to allocate the available resources.

If the appropriate opportunity for a desired action is clearly defined in terms
of when, where, and how, the probability for procrastination is reduced.
People take initiative when the critical situation arises and give it a try. This
requires a firm self-belief in being capable of performing the action. People
who do not hold such beliefs see little point in even trying.

Once an action has been initiated, it has to be controlled by cognitions in
order to be maintained (unless it is purely habitual, e.g., brushing teeth). This
is not achieved through a single act of will, but involves the development of
self-regulatory skills and strategies. It embraces various means to influence
one’s own motivation and behaviors, such as the setting of attainable, prox-
imal subgoals, creating incentives, drawing from an array of coping options,
and mobilizing social support. The action has to be protected from being
interrupted and abandoned prematurely due to incompatible competing inten-
tions that may dominate an ongoing behavior. Meta-cognitive activity (e.g.,
monitoring one’s self-regulatory strategies) is needed in order to complete the
primary action and to suppress distracting secondary action tendencies. Daily
physical exercise, for example, requires self-regulatory processes in order to
secure effort, and persistence to keep adverse motivational tendencies at bay
(such as the desire to eat, socialize, or sleep) until these tendencies are allowed
to prevail for the required time period (see also Carver and Scheier, 1996;
1998). Perceived self-efficacy determines the amount of effort invested and the
perseverance. People who harbor self-doubts are more inclined to anticipate
failure scenarios, worry about possible performance deficiencies, and abort
their attempts prematurely. Those with an optimistic sense of self-efficacy, on
the other hand, visualize success scenarios that guide the action and let them
persevere even in the face of obstacles. They recover quickly when running
into unforeseen difficulties.

Adherence to a self-imposed health behavior is difficult because of fluctu-
ations in performance such as improvements, plateaus, setbacks, and failures.
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Hence, competent relapse management is needed to recover from setbacks.
Some people rapidly abandon their newly adopted behavior when they fail to
get quick results. When they enter high-risk situations (e.g., a bar where
others smoke), they cannot resist due to a lack of self-efficacy. At this point,
a belief in one’s capability to recover is needed. In studying addictive behaviors,
Marlatt et al. (1995) have suggested distinguishing between recovery self-
efficacy, action self-efficacy, and coping self-efficacy. The authors argue that
the competence to recover is different from the competence enlisted to com-
mence an action. Restoration, harm reduction, and renewal of motivation are
serviceable strategies within the context of health self-regulation.

Disengagement from the goal before achieving it can be evidence for lack of
persistence and, thus, an indication of self-regulatory failure. In the case of
repeated failures, disengagement or scaling back the goal becomes an option,
which may be adaptive. For example, if the goal was set too high or if the
situation has changed and becomes more difficult than before, it is seldom
worthwhile to continue the struggle. In the case of health-compromising
behaviors, giving up is not a tenable option. Better self-regulatory skills have
to be developed and unique approaches to the problem need to be taken. The
experience of failure can be a useful learning experience to build up more
competence, under the condition that the individual makes a beneficial causal
attribution of the episode and practices constructive self-talk to renew the
motivation.

Phase-specific Self-efficacy: When Beliefs Make a Difference
Optimistic self-beliefs may be phase-specific within a self-regulatory cycle.
For example, some people may have high confidence in their ability to set
ambitious goals and to take initiative, but little confidence in their ability to
maintain the desired behaviors. In contrast, others may have high confidence
in their ability to resist temptation and to recover from setbacks, but little
confidence in getting started. Thus, perceived self-efficacy is seen as func-
tional at different levels and at different points in time within a self-regulatory
goal attainment process. It might be useful to subdivide the construct in a
phase-specific manner in order to characterize these functions (Dijkstra and
de Vries, 2000; Marlatt et al., 1995). Action self-efficacy makes a difference in
the pre-intentional phase. Individuals high in self-efficacy imagine success
scenarios, anticipate potential outcomes of diverse strategies, and take the
initiative in trying to adopt a new behavior (Bagozzi and Edwards, 2000).
People with less self-efficacy, on the other hand, imagine failure scenarios,
harbor self-doubts, and procrastinate. Those with high action self-efficacy
choose to perform more challenging tasks (Bandura, 1997). They set higher
goals for themselves and take the initiative more easily. Coping self-efficacy, on
the other hand, describes optimistic beliefs about one’s capability to deal with
barriers that arise during the postintentional phase. A new health behavior
might turn out to be much more difficult to adhere to than expected, but a
self-efficacious person responds confidently with better strategies, more effort,
and prolonged persistence to overcome such hurdles. Once an action has
been taken, high coping self-efficacious persons invest more effort and persist
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longer than those who are low in self-efficacy. When setbacks occur, they
recover more quickly and maintain the commitment to their goals.

In order to examine the effects of social-cognitive factors on nutrition
behaviors and corresponding behavioral intentions, a study was launched
with 524 men and women with an average age of 43 years (Schwarzer and
Renner, 2000). The study does not allow an experimental test of the HAPA
model, but it does include some crucial variables, and, therefore, it permits
the exploration of some of the proposed relationships and helps to establish
empirically the conceptual distinction between action self-efficacy and coping
self-efficacy. The study covers the three predictors within the pre-intentional
phase (risk perception, outcome expectancies, and action self-efficacy) and
the intention phase to adopt a healthy diet at Wave 1. The study also includes
coping self-efficacy in the post-intentional phase half a year later, covering
two preventive nutrition behaviors. It is assumed that behavioral intention
and coping self-efficacy served as mediators linking the three predictors with
two self-reported nutrition behaviors, namely low-fat and high-fiber dietary
intake, six months later, at Wave 2. The questions are, in particular, how
strong the associations will be and what kind of prediction pattern will emerge.

A set of 22 questionnaire items related to nutrition was designed to assess
seven constructs, four at Time 1 and three at Time 2. Risk perception, out-
come expectancies, action self-efficacy, and intentions were measured first,
whereas coping self-efficacy, low-fat diet, and high-fiber diet were measured
half a year later.

For the assessment of comparative risk perception, respondents were asked
to estimate their risk for heart disease, high blood pressure, and a stroke.
Responses were given on seven-point scales anchored at much below average
(−3) and much above average (+3).

Outcome expectancies were measured by three items. Participants were asked,
“What do you think will be the personal consequences for yourself if you
adopt a low-fat, high-fiber diet?” After this header, responses were elicited
to three specific questions: “If I stick to a low-fat, high-fiber diet, then . . .
(a) I would feel physically more attractive, (b) mentally I would feel better,
and (c) I would have no (or fewer) body weight problems.”

The general stem for all perceived self-efficacy items was “How certain are
you that you could overcome the following barriers?” Action self-efficacy con-
sisted of two indicators: “I can manage to stick to healthful food, (a) . . . even
if I have to make a detailed plan, (b) . . . even if I have to rethink my entire
way of nutrition.” Coping self-efficacy consisted of three indicators: “I can man-
age to stick to healthful food, (a) . . . even if I have to try several times until it
works, (b) . . . even if I need a long time to develop the necessary routines,
(c) . . . even if I do not receive a great deal of support from others when
making my first attempts.”

The intention to adopt preventive nutrition habits was assessed with four items:
“I intend to eat only a very small amount of fat (such as saturated fat, cheese,
butter) over the next months,” “I intend to live a healthier life,” “I intend to
eat healthful foods over the next months,” and “I intend to invest more into
my health.”
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Figure 7.3 Causal model predicting preventive nutrition by phase-specific
self-efficacy.

There were two dimensions of nutrition behavior half a year later. One
related to a high-fiber diet with three items: “I eat a lot of fresh fruit and
vegetables,” “I observe a high vitamin diet,” and “I stick to a balanced diet.”
The other dimension, related to a low-fat diet, contained four items: “I follow
a low-fat diet,” “When I eat milk products or drink milk, I choose low-fat
products (such as low-fat milk or yogurt),” “I avoid foods with cholesterol,”
and “I am aware of my calorie intake.”

To examine the associations between the variables, a structural equations
approach was chosen. The model fit was good with GFI = 0.98, RMR = 0.051,
RMSEA = 0.038 (p = 0.73), and χ2 = 348.93 (df = 197; p < 0.001) (Figure 7.3).

In the prediction of the intention, the hypothesized rank order was con-
firmed: (a) outcome expectancies (0.50), (b) self-efficacy (0.28), and (c) risk
perception (0.15). The relationship between action self-efficacy (Time 1) and
coping self-efficacy (Time 2) was 0.62. The latter, in conjunction with the
intention, predicted the two behavior dimensions very well. Of the low-fat
diet variation, 48 percent was accounted for, whereas of the high-fiber diet
variation, 33 percent was accounted for by intention and coping self-efficacy.
Low-fat diet was better predicted by the intention, whereas high-fiber diet
was better predicted by coping self-efficacy.

All current popular health behavior theories suggest that an intention to
change is probably the best predictor of subsequent behavior, unless un-
expected barriers make the adoption of a health behavior unlikely. The pre-
sent study has confirmed this assumption. The two nutrition behaviors were
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well predicted by the behavioral intention that the research participants had
expressed half a year before.

A second assumption, based on the HAPA model, was the differential pre-
diction within both the motivation phase and the volition phase. In the pre-
intentional phase a weaker influence of perceived action self-efficacy on
intentions was expected, compared to the influence of outcome expectancies.
In the post-intentional phase, however, a stronger influence of perceived
coping self-efficacy on behavior compared to that of outcome expectancies
was assumed. Self-efficacious individuals are expected to develop more optim-
istic success scenarios for behavioral change, enhanced initiative, superior
resistance in the face of temptation, and improved recovery after setbacks.
Outcome expectancies, on the other hand, lose their importance at later
stages of behavioral change, as confirmed by the present data.

Conclusions

Risk Communication or Resource Communication?

This chapter has described some social-cognitive factors that inhibit or pro-
mote individual health behavior change. Knowledge is certainly a precondi-
tion for health behavior change. In general, there is a great public interest in
health-related information. Internet users, for example, who were asked about
the future activities they intend to focus on, mentioned “health and medicine”
as one of the top five areas (Brown, 1996). However, regardless of the vast
amount of available information and attention it receives, appropriate health
behavior change can only emerge if the information presented is processed
accurately. Particular risk information can be multifaceted and complex, caus-
ing diverse misapprehension in the audience. To support comprehension, the
public should be informed of the relative risk of acquiring one disease versus
another, the relative impact of various risk factors over time, and the benefits
derived from changing a targeted behavior.

To enhance perceived self-relevance of risk information, and in order to
decrease defensive optimism, recipients should be informed about their risk
relative to similar others, or, even better, should receive personalized risk
information. Risk communicators could achieve quite different effects if they
choose to describe the risk of one exposure in comparison to cumulative
exposure. They could cast more or less favorable light on health-related beha-
viors, depending on the chosen length of the communicated time horizon.
Considering the lifetime-cumulative risk of experiencing a stroke raises the
perceived probability of disease and susceptibility, as opposed to only con-
sidering the risk over a five-year period. In view of that, the detrimental effects
of risk factors could be emphasized by communicating the magnitude of harm
in the long run. In contrast, the effectiveness of protective measures could be better
communicated by using a shorter time frame. Becoming aware of one’s own
risk is indeed a necessary prerequisite, but by no means a sufficient one to
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motivate health behavior change. Following initial risk communication, it is
mandatory to make people aware of their coping resources, such as their
capability to change a refractory behavior. Resource communication is recom-
mended at advanced stages of change. It shifts the focus towards the actual
means and opportunities of behavior change as well as the optimistic beliefs
of being competent to handle challenging risk situations. When people have
reached a post-intentional stage, they need not be scared but rather encour-
aged to master their health goals.

Considering Stages of Health Behavioral Change

Interventions need to be theory-based and require scientific evaluation. Other-
wise, the outcomes cannot be explained and accurately assessed in terms of
those factors that may allow generalizations and could be adopted by others.
Much progress has been achieved in the last decade. The ongoing debate on
continuum models and stage models of health behavior change has sparked
a great deal of good research and theoretical elaboration (for an overview
see Armitage and Conner, 2000; Sutton, 2000; Wallston and Armstrong,
2002). The two major continuum models, the Protection Motivation Theory
(PMT) and the Theory of Reasoned Action (TRA) or its variant Theory of
Planned Behavior (TPB), are “intention models.” They are designed to “pre-
dict” intentions, and they do this well. However, practically, this is mostly
done in cross-sectional correlation studies. The models do not consider post-
intentional processes, which can be seen as the main shortcoming (see
Schwarzer, 1992). Stage models, in contrast, emphasize pre-intentional as
well as post-intentional processes.

Stage models assume that behavior change involves movement through
a sequence of discrete, qualitatively distinct, stages. Different patterns of pre-
dictors are believed to be relevant at different stages. Hence, people at one
stage may require different interventions than people at another stage. The
transtheoretical model (TTM; Prochaska et al., 1992; 1994; 1998) is the earliest
and most popular of the stage models. It includes 15 constructs drawn from
different theories. Thus, it is not parsimonious, and it suffers from a number
of further problems, such as lack of standardized instruments, particularly
for the five stages of change, logical flaws in the staging algorithms, poor
specification of the causal relationships among the constructs, frequent mis-
interpretation of cross-sectional data on stages of change, and confusion about
the nature of stage models and how they should be tested (Sutton, 2000;
2001).

The precaution adoption process model (PAPM; Weinstein, 1988; 1993; 2000;
this volume) is a well-founded stage model that defeats the shortcomings of
the TTM. So far, two of its stages have been experimentally confirmed
(Weinstein et al., 1998a).

The health action process approach (HAPA; Schwarzer, 1992; 1999) is a hybrid
model. It is conceptualized as two stages: the first one is a continuum phase,
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incorporating, more or less, the PMT and TPB constructs, and the second one
a logical sequence of post-intentional processes. The idea was to adopt the
strongest parts from earlier theories and arrive at a fruitful integration, con-
ceptually based on Bandura’s (1997) social-cognitive theory.

There is a large extent of similarity and overlap among constructs and among
models, but there are also distinct features with clear strengths and weaknesses.
It is of note that some parts of old theories can be converted into better
founded and more recent constructs. Resolution of controversies requires
clearer definitions of constructs and a more thorough examination of the
validity of those constructs.

Stage models bear the potential of creating a rationale for stage-matched
treatments that encourage or help individuals to get on track or master a
difficult course of action. Interventions should be tailored to fit the needs of the
recipients. According to the HAPA model, at least two different phases should
be distinguished: a motivational or pre-intentional phase that results in inten-
tion formation, and a volitional or post-decisional phase that refers to the
actual adoption and maintenance of a health behavior. For people who are in
the pre-intentional phase, enhancing perceived vulnerability would be the first
step, followed by improving outcome expectancies and action self-efficacy.
For their counterparts in the post-intentional phase, it would be more suitable
to enhance goal prioritization, implementation intentions, and action plans.
Persons who are ready to act should be encouraged to form plans which
specify when, where and how a desired action is to be undertaken. Forming
plans depends to a large extent on action self-efficacy, since the latter estab-
lishes how challenging the chosen action will be, how much effort someone
needs to invest, and how much persistence is necessary. People will not even
try to enact behaviors they do not feel capable of performing. Resource com-
munication, therefore, should lead to greater confidence in one’s capability to
control health-related behavior. This also applies to relapse management,
after people have failed to maintain their desired health behaviors. Recovery
self-efficacy is a valuable resource that needs to be developed and cultivated,
particularly in those who strive to overcome their personal shortcomings,
such as being dependent on addictive substances.

Acknowledgments

We would like to thank Kenneth Wallston and Jerry Suls for their helpful
comments. We would also like to thank Tony Arthur, Judith Bäßler and Mary
Wegner for their advice and support throughout the stages of drafting and
editing.

The research was partly supported by the Deutsche Forschungsgemeinschaft
(Grant Schw 208/11-01-03).

Correspondence concerning this chapter should be sent to: Brita Renner,
Department of Psychologie, Ernst-Moritz-Arndt-Universität Greifswald, Franz-
Mehringstr. 47, 17487 Greifswald, Germany; e-mail: renner@uni-greifswald.de



192 RENNER/SCHWARZER

Note

1. Abraham and Sheeran (2000) based their calculation on different empirical stud-
ies. The explained variance in health behavior measures is calculated by squaring
the correlation between behavioral intention and behavior and multiplying the
sum by 100. For example, a correlation of 0.46 accounts for 21 percent of the
variation.
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Introduction

A large national survey recently found that more than 90 percent of women
suffering from ovarian cancer had experienced symptoms prior to diagnosis
(Goff et al., 2000). The survey results were startling to health care providers,
who typically are taught that ovarian carcinoma is asymptomatic until very
late in its progression (e.g., American College of Obstetricians and Gynecologists,
1999; Clement and Connor, 1998; Ihde and Longo, 1998; Young, 1998). As
behavioral medicine researchers, the survey captured our attention because
70 percent of the respondents described experiencing symptoms for three
months or longer, with 15 percent enduring symptoms for more than a year.
In addition, a substantial proportion of the women reported that they had
ignored their symptoms. The self-referral delay described by these patients
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is particularly troublesome, because survival rates decline precipitously as
ovarian carcinoma advances (Boring et al., 1993).

Why would a woman suffering ovarian carcinoma delay in seeking medical
intervention? The answer to this question is likely to be found in her com-
mon sense model of her symptoms; that is, in how she perceived and inter-
preted her symptoms, as well as in her emotional response to the symptom
experience. Common sense models of illness involve a variety of processes,
including cognitive representations, affective reactions, and contextual factors.
This chapter will review what social and health psychologists know about
how common sense models of health and illness influence symptom per-
ception, illness self-management, and the utilization of health care services.
We will begin by discussing the self-referral delay period and psychological
processes in symptom perception. We will then turn our attention to
Leventhal’s Common Sense Model (CSM) of health and illness behavior
(Brownlee et al., 2000; H. Leventhal, 1970; H. Leventhal and Diefenbach,
1991) as a framework for describing how cognitive and affective processes
shape health and illness behaviors. Some of the processes we address initially
may seem fairly asocial in nature. However, as the chapter progresses, it will
become increasingly apparent that social psychological variables are extremely
important in understanding how common sense models shape health and
illness behaviors.

Self-referral Delay: The Layperson as Diagnostician

Let us return to the question of why so many of Goff et al.’s (2000) survey
respondents were slow in seeking medical care. In discussing this question,
it is helpful to begin by considering what happens during self-referral delay
– that is, during the period of time between the onset of symptoms and the
receipt of medical care. For the symptomatic individual, the self-referral delay
period is not a time of passive waiting. Instead, it is characterized by active
problem-solving behaviors. Three issues are addressed during self-referral
delay (Safer et al., 1979). The first involves the appraisal of untoward somatic
sensations. In other words, the initial question to be answered is, “Do these
symptoms mean that I am ill?” For the typical respondent in Goff et al.’s
(2000) study, the appraisal phase involved determining whether sensations
such as abdominal bloating, discomfort, and indigestion implied the presence
of some sort of dysfunction or disease. Given the ambiguous nature of many
abdominal and gastrointestinal symptoms, it seems very likely that some of the
survey respondents initially concluded that their symptoms did not neces-
sarily mean that they were ill. This preliminary conclusion undoubtedly
delayed their entry into the health care delivery system.

Even those women who realized that their symptoms reflected some sort
of illness may have continued to delay before seeing a physician. Experience
teaches us that that not every illness warrants medical attention. Medical
visits are expensive, time-consuming and potentially painful or embarrassing.
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Thus, the second issue to be addressed during the self-referral delay period is
whether a perceived illness requires the services of a health care provider.
More simply stated, “Given that I seem to be sick, do I need to see a doctor?”
Alternatively, “Can I manage these symptoms on my own?” For some symp-
toms, the answer to such illness evaluation questions will be straightforward.
If the jagged edge of a broken bone is protruding through the skin, the merits
of expert intervention will seem obvious. However, for many symptoms,
it may be challenging to identify the behavioral response that will be most
effective in maintaining daily function. Often, the layperson may need to
revisit or revise her understanding of the symptoms and her coping strategies
multiple times before finding a satisfactory resolution. Thus, the illness evalu-
ation phase can proceed quickly or slowly, depending on the circumstances.

If medical care is deemed appropriate, the final segment of self-referral
delay involves making arrangements to actually receive health care. This would
include activities such as scheduling an office visit or dialing “911” for an
ambulance. Although there can be exceptions, especially in the context of
socioeconomic barriers, the delay related to accessing medical care usually is
small relative to the time invested in symptom appraisal and illness evalu-
ation. For example, among victims of acute myocardial infarction (MI or heart
attack), transportation to the hospital accounts for only a small proportion of
the elapsed time between symptom onset and arrival in a hospital emergency
room (Dracup and Moser, 1997). Along similar lines, only a very small pro-
portion of the ovarian cancer patients in Goff et al.’s (2000) sample identified
difficulty in scheduling a medical appointment as a contributory factor to
diagnostic delay.

It should be apparent in our characterization of the activities that com-
prise the self-referral delay period, that the symptomatic layperson under-
goes a sort of self-diagnostic process before ever coming into contact with
a health care provider. The intellectual origins of this perspective can be
found in Heider’s (1958) naive epistemology. Just as Heider spoke of the
“lay scientist,” ordinary people can be said to function as “lay physicians.”
Much like a highly trained health care provider, laypeople notice and collect
data regarding symptom onset, duration, and intensity. They also observe
patterns of covariation that are used in attributing symptoms to possible causal
forces. Just as a doctor might prescribe a drug or a surgical procedure for
a patient, laypeople prescribe all sorts of treatments for themselves (e.g.,
tolerating uncomfortable sensations, self-medication, the use of hot or cold
packs). The purpose of these self-care strategies is to maintain function and
equilibrium in daily life. Finally, laypeople frequently speak to family mem-
bers and friends about symptoms. In these lay consultations, ordinary people
seek information, comparison opportunities and social support, much as
would a trained physician who confers with her expert colleagues. Overall,
the lay response to symptoms can be viewed as a self-regulatory process
(Cameron et al., 1993; H. Leventhal, 1970; H. Leventhal and Diefenbach,
1991; H. Leventhal et al., 1980), directed toward the maintenance or restora-
tion of function.
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In appreciating the behaviors of the lay physician, it becomes apparent that,
in many ways, the most interesting aspects of symptom interpretation and
management occur outside the context of the health care delivery system. For
example, abdominal distress and bloating might suggest any number of inter-
pretations, including the transient effects of a stressful day, intolerance for
foods containing lactose, infection by a microorganism or a toxin from tainted
food, hormonal fluctuations, or – as was the case for Goff et al.’s respondents
– even an ovarian tumor. The meaning attached to abdominal symptoms by
any given individual will be determined, in large part, by the social and
environmental context in which those symptoms occur. Professional health
care providers become involved in the process only when the symptoms
are understood by laypeople in a manner that is consistent with assuming
the role of patient. Once expert treatment has been sought, the views and
values of ordinary people will continue to be critical in determining treatment
implementation, compliance and outcome.

Fundamental Psychological Processes in
Symptom Perception

As described above, the early phase of self-referral delay is characterized by
the appraisal of symptoms. Before proceeding further, we should consider
how psychological processes influence the perception of symptoms. When
someone complains about a disruptive somatic sensation, they are commun-
icating information about a symptom (Cameron et al., 1993). For example,
an elderly woman might complain of breathlessness. Her perception of this
symptom originates with the detection of sensory information related to the
presence of fluid in the alveoli of her lungs; her central nervous system will
integrate and organize this sensory input. Sensation is a data driven phenom-
enon and it represents a bottom-up process in symptom perception. However,
as we will see, top-down processes (e.g., attention, expectations) also make
important contributions to the perception of symptoms (Bishop, 1991; Brownlee
et al., 2000).

Daily life bombards us with sensory input, including ongoing informa-
tion about the position and status of our bodies. We are fortunate that not
every somatic sensation is interpreted to be a symptom. Stable and repetitive
somatic sensations, such as the movement of air through the nostrils and the
expansion of the chest cavity with every breath, are unlikely to be perceived
as symptoms unless they present with novel features. If that is the case,
the sensations will attract attention and be further processed at the cortical
level. For the elderly woman in our example, breathlessness primarily is of
concern because it is disruptive. Shortness of breath may prevent her from
climbing a flight of stairs or from sleeping comfortably. Breathlessness also
may elicit feelings of anxiety, making it difficult for her to concentrate on
daily activities.

The disruptive nature of symptoms means that they function as a sort of
early warning system for the body. The perception of symptoms raises the
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specter that something is amiss in the body’s function. It is notable that the
absence of symptoms can be devastating (e.g., people who lack pain sensation
easily develop severe injuries). Symptoms consequently play a prominent role
in our conceptualizations of both health and illness. In lay definitions, to
be sick is to experience symptoms (Borawski et al., 1996; Idler et al., 1999;
Lau, 1997; Lau et al., 1989). In contrast, healthy people are thought of as
symptom-free by both laypeople and medical care practitioners (Bauman,
1961; Laffrey, 1986; Natapoff, 1978), although as we discuss later, this is
not always the case. Lay descriptions of symptoms and illness tend to be
dominated by physical maladies. However, laypeople also treat disruptive
psychological phenomena, such as anhedonia or hallucinations, as symptoms
(Lau, 1997; Lau et al., 1989).

Another critical aspect of the symptom construct is that symptom reports
convey fundamentally subjective information. If our elderly woman seeks
medical attention for her breathlessness, an emergency room nurse might
measure her blood pressure and auscultate rales in the lower lobes of her
lungs. In this example, only the report of breathlessness is a symptom. The
blood pressure reading and abnormal breath sounds instead represent signs.
Signs are objective indices of pathology and health care professionals are expert
observers and interpreters of signs. Signs are present or absent and subsequent
trained observers can verify the identification of a sign. Symptoms, on the
other hand, reflect subjective perceptions. Thus, the only available expert
who can speak to our elderly woman’s breathlessness is the woman herself
(Marchant-Haycox and Salmon, 1997; Shorter, 1992; 1995). Her perception
of breathlessness is meaningful, even if the health care provider’s assessment
ultimately fails to identify any abnormal signs.

Although symptoms are grounded in somatic sensations, the salience of
symptoms varies as a function of the situation. In his competition-of-cues
model, Pennebaker (1982) proposed that somatic sensations are less likely
to be noticed and reported in engaging environments. This has been tested
in the laboratory by manipulating attentional focus. Subjects report more
symptoms when instructed to focus on internal sensations, such as breath-
ing, than when asked to attend to the external environment (Fillingim and
Fine, 1986; Padgett and Hill, 1989; Pennebaker and Lightner, 1980; Watson
and Pennebaker, 1991). The competition-of-cues effect is not limited to
the laboratory; dull occupational and residential environments also are
associated with increased symptom reports (Moos and VanDort, 1977;
National Center for Health Statistics, 1980; Wan, 1976). The competition-
of-cues model illustrates how attention functions as a top-down process in
symptom perception. Variations in the availability of attentional resources
can mean that the same symptom that attracts considerable attention in a
non-demanding environment might go unnoticed in a busier context. The
effect of attention on the prominence of symptoms also means that manip-
ulating cognitive load (e.g., through distraction) can be a useful tool for
symptom management.

Symptom complaints are a hallmark of health care visits. Almost all patients
who seek medical attention report suffering symptoms (Berkanovic et al.,
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1981; Cameron et al., 1993; Costa and McCrae, 1980; E. Leventhal et al.,
1996; Stoller, 1997). Yet, health care providers evaluate only a small proportion
of symptomatic people. Ostensibly healthy people commonly report a wide
variety of symptoms (Bishop, 1984; Kutner and Gordon, 1961; Pennebaker,
1982; Safer et al., 1979). Although these symptoms sometimes cause substan-
tial discomfort and disruption, it appears that less than half of symptom
episodes lead to self-referral behavior (Scambler et al., 1981; Sorofman et al.,
1990).

Symptoms can be unreliable indicators of the need for medical attention.
Symptom intensity often is a poor predictor of either the presence or severity
of pathology. For example, a number of sexually transmitted infections, such
as chlamydia, have few symptoms. Similarly, initial infection with HIV typic-
ally is symptom free. On the other hand, a sinus headache may be brutally
painful, but unrelated to serious pathology.

Consequently, it is difficult for laypeople to identify which symptoms demand
medical attention. Errors in self-referral judgment are common. Although
laypeople cope with many, if not most, symptoms independently and effect-
ively (Hannay and Maddox, 1976; Ingham and Miller, 1979; Schober and
Lacroix, 1991; White et al., 1961), symptoms sometimes trigger unnecessary
medical care visits. For example, a significant number of patients seek care for
minor complaints that would have been more appropriately managed at home
(National Center for Health Statistics, 1980). In addition, it often is not pos-
sible for physicians to identify any veridical pathology underlying patients’
symptoms (Backett et al., 1954; Barsky, 1981; Kroenke and Mangelsdorff,
1989). To borrow the language of signal detection theory (Green and Swets,
1974), the costs of such “false alarms” are high. Unnecessary medical visits
drain time, effort, and financial resources and needlessly place patients at risk
of iatrogenic complications (Peters et al., 1998).

To continue with our analogy to signal detection theory, “misses” also
occur when ordinary people evaluate symptoms. That is, laypeople often
delay in seeking medical care – or even fail entirely to seek medical atten-
tion for symptoms that reflect serious pathology. For example, Ingham and
Miller (1979) found that a remarkable proportion of people neglected to seek
care for serious symptoms that would have benefited from medical attention.
Heart attack victims provide another excellent example of “misses” in the lay
evaluation of symptoms. The average layperson is fluent in identifying symp-
toms of a heart attack (Goff et al., 1998), yet a substantial proportion of
myocardial infarction victims delay several hours or longer after the onset
of acute symptoms before seeking potentially life-saving medical interven-
tion (Goff et al., 1995). Along similar lines, many of the ovarian cancer
patients described in our opening example reported ignoring symptoms for
some period of time prior to seeking medical evaluation (Goff et al., 2000). To
summarize, the association between symptoms and seeking medical atten-
tion is complex. Important symptoms sometimes are overlooked, whereas
resources often are invested unnecessarily in the evaluation and management
of trivial symptoms.
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The Common Sense Model (CSM) of Health and
Illness Behavior

According to the CSM, two systems – cognitive and affective – make inde-
pendent and potentially interactive contributions to health and illness behavior
(Brownlee et al., 2000; H. Leventhal, 1970; H. Leventhal and Diefenbach,
1991). In discussing the role of cognition in determining health behaviors, we
will address the content and decision-making implications of illness repres-
entations. We also will consider the roles of fear and negative mood states as
affective processes that influence health and illness behaviors.

The Role of Illness Representations in Common Sense
Models of Illness

Cameron et al. (1993) provide an excellent example of how symptom
representations determine health care seeking behavior. In a large sample
of community-residing adults, participants who sought medical care were
interviewed regarding their symptoms, moods, and illness representations.
Care-seekers were matched on age, sex, and health status to other adults
who had not sought care. Care-seekers consistently reported symptoms; how-
ever, many control participants reported symptoms as well. Thus, the mere
presence of symptoms was not sufficient to provoke self-referral behavior.
A number of differences emerged when Cameron et al. compared the illness
representations of care-seekers versus controls. A strong predictor of self-
referral behavior was perceived seriousness of the symptoms, a finding that
also has been observed by others (Janz and Becker, 1984; Mora et al., 2002).
Cameron et al. additionally found that the cognitive representations of care-
seekers were more detailed than those held by their symptomatic, but non-
care-seeking counterparts. Care-seekers described their symptoms as more
uncomfortable and disruptive than did symptomatic controls. Care-seekers
further seemed to have devoted more thought to the potential consequences of
their symptoms. Care-seekers reported engaging in more symptom self-care
behavior than did controls. Perhaps not surprisingly, they were dissatisfied
with the outcome of these self-care activities. E. Leventhal and Crouch (1997)
also found that unsatisfactory self-care outcomes were related to seeking med-
ical care, as was the inability to generate a meaningful label for the symptoms.

Mora et al.’s (2002) recent findings add to our understanding of illness
representations and care-seeking behavior. These researchers considered how
two stable attributes of the self, trait negative affect (NA) and self-assessed
health (SAH), were related to self-referral behavior. Four features of the
illness episode were related to care-seeking: symptom severity, novelty, dura-
tion, and symptom-related worry. What is especially important about Mora
et al.’s findings is that self-referral primarily was driven by participants’ under-
standing of features of the current illness episode. Trait NA was unrelated
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to care-seeking for both acute and chronic illnesses (and we will have more to
say about trait NA below). SAH did predict care-seeking for chronic problems,
but its effects were more modest than those observed for representational
factors (i.e., the perceived severity, novelty and duration of symptoms).

Components of Illness Representations

The variables associated with care-seeking all reflect dimensions of lay illness
representations. In broad terms, illness representations typically incorpor-
ate five types of information, including symptom labels, causal attributions,
perceived consequences, temporal expectations, and symptom management
beliefs (Baumann et al., 1989; Lau, 1997; Meyer et al., 1985; Scharloo and
Kaptein, 1997; Skelton and Croyle, 1991). The tangible, sensory experience of
a symptom is named or labeled. The symptom label itself provides an abstract,
symbolic representation that is useful for communicating symptom informa-
tion to others. Symptom labels are derived, at least in part, from prototypes
based upon past experiences with the manifestations of various disorders
(Bishop, 1991; Bishop et al., 1987; Bishop and Converse, 1986).

Causal attributions represent the layperson’s assessment of the likely origin
of the symptoms. As previously described, patterns of covariation in the
environment can provide salient cues for the layperson struggling to explain
a symptom experience. Perceived consequences reflect lay beliefs about
what is likely to happen if the symptoms are left unchecked, in both the short
and long term. Illness representations also include a temporal component,
such as how long it takes to develop a disease, how long a symptom episode
is likely to last, and how long it should take for self-care or medical treatment
to produce a change. Finally, people also hold beliefs about strategies likely to
yield symptom relief or even cure. Biomedical treatments typically are viewed
as most acceptable in industrialized nations (Peters et al., 1998). However,
the popularity of complimentary and alternative medicine treatments (e.g.,
chiropractic, relaxation, imagery, herbal supplements) has risen dramatically
in recent years in both the United States and European countries (Eisenberg
et al., 1993; Spencer and Jacobs, 1999). As will be discussed at greater length,
culture plays an important role in determining the strategies people view to
be appropriate for symptom management.

Behavioral Implications of Illness Representations

The five components of illness representations are interrelated and function
as implicit hypotheses with behavioral implications. These associations can be
thought of as “if-then” rules (Anderson, 1983, 1990; Anderson and Lebiere,
1998). In this view, the illness representation provides a prominent goal (the
“if” dimension of the equation), which is addressed by the ensuing behavioral
response (the “then” dimension). “If-then” rules connect symptom repres-
entations to plans for performing specific procedures in the individual’s current
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environment. For example, if dizziness and muscle weakness are attributed to
the fatigue of moving heavy boxes, the sufferer may anticipate that the dis-
comfort will resolve with fluids and a good night of sleep. If the dizziness and
weakness are still present the following morning, it probably will be necessary
to reevaluate the symptom label and attribution. If the same dizziness and
weakness are attributed to a possible stroke, then seeking medical care
becomes an urgent priority. The victim now will perceive the symptoms to be
life threatening. The “if-then” conceptualization is useful in illustrating how
expectancy violations lead to health care seeking behavior. For example, self-
referral is extremely likely for symptoms that exceed their expected duration;
in other words (Mora et al., 2002), “if these symptoms last too long, then I will
call a doctor.” As another example, Johnson and King (1995) found that
myocardial infarctions were particularly likely to delay in seeking medical
care if their cardiac symptoms deviated from their expectations about the
typical heart attack (e.g., “If I don’t have crushing pain in the middle of my
chest, then this must not be a heart attack.”). Johnson and King’s findings
illustrate how laypeople sometimes have well-developed schemas about par-
ticular illnesses – unfortunately these schemas can actually reduce the likeli-
hood of self-referral if personal symptoms are schema-inconsistent.

Sometimes people fail to connect symptoms to labels or to elaborate upon
the likely cause or consequences of symptoms. If the representation of a
disease threat is fuzzy or incoherent, there will be no motivation to select
or perform any procedure directed at symptom or disease management. This
is well illustrated by patients who fail to adhere to treatments during the
symptom-free episodes of chronic conditions, such as asthma or congestive
heart failure. Both conditions produce an ongoing array of low level and
seemingly unchanging symptoms that may fly below the patient’s “symptom
radar.” In other words, baseline symptoms may go largely unnoticed or un-
labeled. The net result is that the patient fails to generate or implement plans
for chronic disease management; instead, plans focus on seeking emergency
intervention for severe disease exacerbations.

From the perspective of a health care provider, a layperson’s interpretation
of symptoms might be grossly inaccurate. Yet, distortions do not render lay
health beliefs obsolete. Illness representations determine the response to symp-
toms, even when those naive theories are idiosyncratic or downright peculiar.
For example, as a child, one of the authors was told by a pastor’s wife that the
psychological disorders suffered by the residents of a local mental health
institution represented punishments sent by God. A psychiatrist or other
health care provider would have found the woman’s common sense model to
be seriously flawed. Nonetheless, her naive theory of mental illness dictated
that the institution’s residents required prayer and self-discipline, rather than
medications or psychotherapy.

Problems may arise when there is a mismatch between a patient’s repres-
entation of his or her illness and the illness conceptualization held by the
relevant health care providers. For example, during one of her first days as a
cardiology nurse, one of the authors was dismayed to discover that a patient
had been having anginal discomfort for an hour or more, even though he
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had answered “no” when asked if he was having any “chest pain.” Once his
discomfort had been relieved by nitroglycerine, the author asked the patient
why he had not spoken up earlier. The bewildered patient answered that “it
wasn’t pain; it was more of a squeezing.” The author quickly learned to
initiate conversations with patients that elicited their personal labels for their
cardiac pain, as well as explaining that the nurses and doctors tended to use
the words “chest pain” as a generic phrase covering a broad array of cardiac
symptoms. Although few studies speak to the issue of fit between the illness
representations held by patients versus health care providers, there is sug-
gestive evidence that a disjunction in symptom or illness models can have
consequences for the patients’ well-being. For example, Cohen et al. (1994)
compared the explanatory models held by diabetics and their health care
practitioners. Significant differences were found, especially with regard to
disease etiology, pathophysiology, severity, and symptom presentations, and
there was a trend for better patient/practitioner model congruence to be
related to normal serum glucose levels.

The failure to integrate symptoms into illness representations may help
explain why seemingly important symptoms sometimes are ignored. In a
sense, these symptoms are “un-interpreted.” That is, they are not linked to
an illness label or integrated into a meaningful naive theory. To return to our
discussion of women with ovarian cancer, many of the symptoms they re-
called were troublesome in that they were so very ordinary. People suffering
congestive heart failure (CHF) are in a similar problematic situation because
the most salient symptoms are either routine in daily life (e.g., fatigue) or
slow to change (e.g., increasing pedal edema) and less easily linked to a
disease episode. Without labels and meaningful interpretations, the symptoms
are disregarded and go unmanaged – even though these same people effect-
ively manage other symptoms which have been labeled and linked to effective
control procedures.

The Symmetry Hypothesis

It seems quite straightforward that symptom perception leads to evaluation
and decision-making within the context of illness representations. It may
seem more surprising, however, that illness representations can provide
the basis for the perception of symptoms per se. In other words, illness rep-
resentations can generate the expectation that symptoms should be perceived
in certain situations. The symmetry hypothesis captures this reciprocal asso-
ciation between illness representations and symptoms. For example, a
hyperlipidemic patient with a new prescription for atorvastatin (a cholesterol-
lowering agent) might look up information about the new medication on the
Internet. There he will learn that muscle weakness and pain can be a side
effect of the drug, albeit uncommon. This knowledge may cause him to be
unusually vigilant in monitoring the state of his muscles and minor sensations
that previously would have gone unnoticed now may be more likely to be
labeled as “weakness” or “pain.” Along similar lines, hypertensives routinely
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report symptoms such as face flushing and headache – even though these
symptoms are uncorrelated with blood pressure fluctuations and hypertension
is known to be an asymptomatic disorder (Baumann and Leventhal, 1985;
Meyer et al., 1985). This suggests that the idea that illnesses are reflected in
symptoms is so strongly engrained in our common sense models, that it is
difficult for laypeople to understand asymptomatic disease states. We appear
to manufacture symptoms consistent with our understanding of the disease
label. This phenomenon also has been demonstrated in the laboratory. Bauman
et al. (1989) provided research participants with (bogus) elevated blood pres-
sure readings. The participants subsequently reported symptoms they believed
to be indicative of hypertension.

Decision Rules in the Evaluation of Symptoms

Some of the most interesting research about common sense models of illness
has demonstrated how laypeople appear to use heuristics or decision rules to
evaluate symptoms more quickly and efficiently. This work underscores two
fundamental ideas. First, we use cognitive resources strategically whenever
possible (Fiske and Taylor, 1991). Second, we reason about health and illness
very much as we process information and make judgments in other domains.
This similarity, however, should not obscure the fact that the content and
procedures of illness cognition are shaped by the disease experienced, the
physiological operation of the body in response to pathogens, and the socio-
cultural myths and institutions that have been created over the centuries to
manage these biological threats.

Several illness-related decision rules have been identified. These decision
rules function as rules of thumb or heuristics that increase the speed and
efficiency of symptom evaluation. For example, when mild symptoms de-
velop gradually, laypeople tend to explain those symptoms in terms of normal
aging rather than illness (the age-illness rule; Prohaska et al., 1987). The pre-
valence rule describes how people tend to assume that common health threats
are fairly minor, whereas rare ailments are judged to be more serious (Ditto
and Jemmott, 1989). The stress-illness rule reflects the classic discounting effect
from attribution theory (Kelley, 1967). That is, if symptoms co-vary with
troublesome life events, the symptoms tend to be attributed to stress, rather
than to illness. Laypeople are especially likely to use the stress-illness rule
when explaining the recent onset of ambiguous symptoms (Cameron et al.,
1995).

People sometimes wish to avoid the effortful evaluation of ambiguous
symptoms entirely. For example, older adults may entrust the responsibility
for symptom evaluation and decision-making to health care providers,
rather than straining their own more limited cognitive and physical energies
(the conservation rule); as a consequence, their use of medical care is swift in
comparison to that of middle-aged adults and less likely to be deterred by the
fear of receiving a threatening diagnosis (E. Leventhal and Crouch, 1997;
E. Leventhal et al., 1993). Conservation-related beliefs also may shape other
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health-related behaviors. For example, a cardiac patient who believes that
strenuous activity or emotion will trigger an anginal episode is likely to con-
serve energy by avoiding exercise and excitement.

The decision rules described above usually generate reasonable lay diagnoses
and self-management strategies. However, as with any heuristic processing,
the age-illness, prevalence, stress-illness, and conservation rules can contrib-
ute either to prolonged self-referral delay or the unnecessary utilization of
health care services. Along similar lines, a self-imposed invalidism in response
to symptoms is likely to inhibit finding suitable replacements for activities
abandoned due to illness and add to the risk of progressive disease (Zimmer
et al., 1997; Duke et al., 2001).

The Role of Affect in Common Sense Models
of Illness

Thus far, we have emphasized cognitive processes in the lay evaluation of
symptoms. However, symptoms are accompanied by affective responses as
well. Symptoms may elicit fear, anxiety, discouragement, annoyance, or a
host of other emotional states. In addition to implementing action plans
intended to relieve the symptoms themselves, the symptomatic layperson also
will be motivated to moderate his or her emotional distress. For example,
women with moderate levels of worry about developing breast cancer are
more likely to engage in breast self-examination and to receive mammography
screenings than those who are unconcerned (Diefenbach et al., 1999; McCaul
et al., 1998). In addition to facilitating early detection of pathology, these
behavioral strategies also serve to regulate the women’s worry and anxiety.

As noted previously, the CSM proposes that affect and cognition can have
independent effects on health and illness behaviors. Therefore, affective and
cognitive responses to symptoms may or may not be compatible. For ex-
ample, a person might intellectually understand that a symptom (e.g., bloody
stools or a suspicious lump) could have serious consequences if left untreated.
This belief might motivate care-seeking in the interests of early detection (as
in the McCaul et al. study described above). However, for some people, the
fear of potentially receiving an ominous diagnosis (e.g., cancer) actually might
inhibit self-referral behavior. Research on the effects of emotion on symptom
perception and illness behaviors has emphasized the roles of fear and negative
affect.

Using Fear to Motivate Health-related Behaviors

It is extremely tempting for health care providers to use fear in an attempt to
motivate their patients, providing detailed information about gum disease,
lung cancer, and an endless array of other dire consequences. Fear-related
messages are a potentially useful tool. Early research on the fear-drive model
taught us two important lessons (Dollard and Miller, 1950; Miller, 1951).
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First, fear responses can be classically conditioned to environmental stimuli.
Second, fear acts as a drive state and energizes behaviors oriented toward fear
reduction, which then are reinforced and learned through operant condition-
ing processes. However, simply eliciting fear, in and of itself, is unlikely to be
effective in triggering health-related behaviors.

Research on the effects of fear communications has determined that effect-
ive messages must include two components (Leventhal et al., 1965; 1967). As
an initial step, the message must present a threat to health that is viewed as
personally relevant by the recipient. This component of the message typically
is the source of fear and the fear must be linked (i.e., conditioned) to the
threat. The message also must include a tangible plan of action that provides
an effective avenue for fear management. For example, a dentist might show
a patient graphic photographs of gums ravaged by gingivitis and resulting
tooth loss. If the message stops at this point, the patient simply will be afraid
and perhaps repulsed by the illustrations. But, if the dentist makes it clear
that feelings of fear (and perhaps disgust and other negative emotions) are
indeed reasonable reactions to gingivitis, that gingivitis is the appropriate
source of fear, and follows this association with a simple action plan of tooth
brushing and flossing to avoid gingivitis, that patient may very well be motiv-
ated to adopt these inexpensive, modest effort procedures. The failure to link
the negative emotional response to a specific, avoidable outcome and the
failure to combine this association with an action plan for threat management
leaves the patient open to a wide range of alternatives for ameliorating his or
her distress – including avoiding future interactions with the dentist. Thus,
fear messages are most effective in motivation health behaviors when the fear
is linked to an appropriate cognition and combined with a clear action plan.
Free-floating fear that is unattached to a source of danger and or linked to
appropriate avoidance behaviors is of little benefit for motivating health
behaviors.

Negative Emotions and Common Sense Models of Illness

Fears of gingivitis or other threatening health outcomes are linked to specific
sources and differ therefore from other “person-based” measures of fear, such
as neuroticism and NA. NA is a broad construct that incorporates specific
types of related emotions, such as sadness, anger, anxiety, and fear (Watson
and Clark, 1992). NA can be experienced either at the state or trait level.
“Trait NA” and “neuroticism” are used interchangeably as labels for stable
individual differences in the propensity to experience negative emotional states.
From the CSM perspective, individual difference measures, such as NA, are
important inasmuch as they influence the effects of affective processes in
health and illness behavior.

Certain studies have reported a seemingly paradoxical pattern of findings
with regard to NA and health-related variables. In these studies, trait NA or
neuroticism is positively correlated with subjective symptom complaints, but
unrelated to objective markers of health (Costa and McCrae, 1980; 1985;
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1987; Pennebaker, 1982; Watson and Pennebaker, 1989; 1991). This series of
findings led to the formulation of the symptom perception hypothesis, which
proposes that highly neurotic people either exaggerate the importance or
intensity of their somatic sensations or perhaps even offer bogus symptom
complaints (Watson and Pennebaker, 1989; 1991). The over-reporting of symp-
toms by negatively affective people may reflect a tendency among these indi-
viduals to be internally focused and highly attuned to somatic sensations.
In addition, high NA individuals chronically monitor the environment for
potential problems (Cloninger, 1987; Gray, 1982; 1985; Pennebaker, 1989;
Tellegen, 1985) and thus may be inclined to interpret ambiguous stimuli,
such as somatic sensations, as threatening (Barsky and Klerman, 1983; Costa
and McCrae, 1985; Watson and Clark, 1984; Watson and Pennebaker, 1991).
The symptom perception hypothesis has had at least two important effects on
health psychology research. First, the hypothesis implies that studies of the
relationship between stress and illness should control for NA as a nuisance
variable (Davison and Pennebaker, 1996; Watson and Pennebaker, 1991).
In addition, the symptom perception hypothesis highlighted the importance
of using objective indices to assess health, rather than merely self-report
variables.

There are several lines of evidence that suggest that the relationship between
NA and symptom perception is more complex than initially conceptualized.
First, some investigators do find that NA predicts objective health outcomes.
For example, a number of studies have reported that anxiety, which can be
thought of as a dimension of NA, increases the risk of heart disease (see
review by Kubzansky et al., 1998). Depression, another component of NA,
also has been found to predict disease longitudinally (Aneshensel et al., 1984).
Level of NA predicted nasal congestion and sneezing in a study by Cohen
et al., (1995), in which subjects were experimentally exposed to viruses in a
“cold laboratory.” Finally, E. Leventhal et al. (1996) found that state negative
mood predicted longitudinal symptom complaints in two samples of elderly
adults, even after controlling for baseline symptoms. They proposed that state
NA might be related to reductions in immune resistance, thus generating
increased symptom complaints over time.

Second, trait NA is not always positively correlated with symptom com-
plaints. For example, in the longitudinal study of elderly adults described
above, Leventhal et al. (1996) found no association between trait NA and
prospective symptom reports. Instead, symptoms complaints sometimes are
found to be more closely related to veridical pathology than to trait NA. Along
these lines, Smith et al. (1995) found that disease severity was a better pre-
dictor of discomfort and impairment among persons with rheumatoid arthritis
than was trait NA. Diefenbach et al. (1996) similarly found that trait NA
was unrelated to longitudinal complaints of flu-like symptoms among adults
who recently had received inoculations. In an ongoing project by one of the
authors, trait NA shows no association with the number or severity of symp-
toms reported by myocardial infarction patients.

It is not entirely clear how to resolve these divergent bodies of evidence.
However, it seems possible that extant measures of trait NA may be capturing
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at least two rather different and independent processes. First, NA may act as
a sort of interpretive filter for the processing of somatic information. Second,
NA may be associated with physiologic hyper-reactivity. In certain low-level
situations – such as cross-sectional, retrospective accounts of ambiguous symp-
toms among healthy subjects – NA acts as a filter, which directs attention to,
memory for, and labeling of somatic experience. For the subjects, there is
nothing about this low-level scenario that provokes physiologic reactivity and
so NA is unrelated to more objective indices of health. This characterization
of NA is consistent with Watson and Pennebaker’s symptom perception
hypothesis.

However, other situations involve a challenge (e.g., undergoing a medical
procedure), which elicits high levels of physiologic reactivity among negat-
ively affective individuals (e.g., Suls et al., 1998; Thayer et al., 1996). As a
function of hyper-reactivity, high NA subjects will actually experience more
somatic sensations and symptoms than their low NA counterparts. In addi-
tion, the physiologic consequences of reactivity on the immune and cardio-
vascular systems may engender pathology (and associated symptoms) for those
with high NA. As an example of a mid-level medical stressor, women high in
trait NA showed more physiological responses and reported more symptoms
in response to tamoxifen (a single hormonal agent) administration then did
low NA women (Cameron et al., 1998). It should be noted that the interpretive
filter of NA could operate as well in this situation, accentuating symptom
perception and labeling.

Finally, both the filtering and reactivity dimensions of NA may be
undetectable in instances of severe pathology, such as a myocardial infarction
or rheumatoid arthritis. In this scenario, variability is reduced and research
subjects are at the ceiling of somatic experience. For example, an extremely
powerful intervention, such as the four and five drug infusions used in cancer
chemotherapy, may override any individual differences in reporting chemo-
therapeutic side effects because both low and high NA patients will respond
maximally to the challenge (Rabin et al., 2001).

To summarize, it seems plausible that, depending on the situation, (1) trait
NA may predict symptom reports but not objective health indices; (2) trait NA
may predict both symptom reports and physiologic responses; and (3) trait
NA may not predict either symptom reports or physiologic outcomes. This
suggests that the effects of NA on health can only be understood with an eye
toward the context in which both health-related stressors and data collection
occur. In further assessing the role of NA, future researchers should strive to
parse the effects of somatic filtering from those of physiologic reactivity.

Social Context and Common Sense Models of Illness

In teaching an introductory course in social psychology, one of the authors
frequently uses an example of symptom perception to illustrate how social
processes influence the self-regulation of behavior. Students initially find the
example to be an odd choice, because they assume that symptom perception
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is an asocial undertaking involving the individual and his or her somatic
sensations. However, as Dewey observed, “the non-social individual is an
abstraction arrived at by imagining what man would be if all his human
qualities were taken away. Society, as a real whole, is the normal order, and
the mass as an aggregate of isolated units is the fiction” (as cited by Menand,
2001: 304–5) As applied to health psychology, Dewey’s observation conveys
how the lay interpretation of symptoms is a function of the social context in
which those symptoms are experienced. We will discuss how aspects of the
social environment, such as stereotypes, the lay referral network, media, and
culture act as moderating variables in the effects of common sense models on
health and illness behaviors.

Social Identity and Stereotypes

One important factor that influences the response to symptoms is the identity
of the sufferer. Stereotypes about disease vulnerability and typical victims
have implications for symptom labels and attributions. Martin et al. (1998)
observed that victim gender influenced how participants responded to informa-
tion about symptoms and stressors in a series of experiments using diverse
samples. Participants read brief vignettes that described someone experiencing
chest pain, shortness of breath, and sweating (i.e., symptoms of a heart attack
or myocardial infarction). The sex of the target and recent stressors (high
versus low) were manipulated and subjects were asked to indicate the likeli-
hood that the victim’s symptoms were due to a heart-related problem. Martin
et al. found that subjects applied the stress-illness rule, but only for female
targets. In other words, cardiac attributions were significantly lower when a
female target experienced high versus low concomitant stressors. However,
the manipulation of stressors had no effects on symptom attributions for male
targets. Subjects persisted in discounting the symptoms of the female/high
stress victim even when her age placed her at high risk of myocardial infarction
and when her symptoms were highly indicative of an acute cardiac event
(e.g., crushing chest pain). Martin and her colleagues reported two further
studies suggesting that laypeople hold stereotypic assumptions associating
vulnerability to heart disease with male, rather than female gender. These
findings suggest that the same pattern of symptoms that suggests the label
“heart attack” for a male victim are likely to be misunderstood or misattributed
when the victim is female.

The experiments reported by Martin et al. informed our understanding of
naive theories of heart disease. In addition, their findings also suggested that
laypeople view women as more likely than men to report symptoms in the
context of stressors. Subsequent research by Martin and Lemos (2002) found
evidence that laypeople expect women to somatize; participants were signific-
antly less likely to recommend medical intervention for a female (versus male)
high stress target suffering heart attack, gallstone, and melanoma symptoms.

Martin’s (2000) ongoing research follows up on the idea that lay expectations
about heart disease vulnerability have self-referral implications for female
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victims. A small sample of heart attack patients were interviewed about their
symptoms and self-referral behaviors, with the interviews focusing on events
and perceptions that occurred prior to the receipt of medical treatment.
Female myocardial infarction victims were found to have been significantly
less likely than their male counterparts to attribute their initial symptoms to
cardiac causes. Family members and friends (i.e., support providers) also were
less likely to articulate a cardiac symptom attribution for female versus male
victims. Finally, support providers were less likely to recommend that the
woman needed to seek medical care.

The Lay Referral Network

It is very common for laypeople to consult family members and friends – that
is, members of the lay referral network – in evaluating symptoms (Friedson,
1961; Suls et al., 1997). The lay referral network serves several functions,
including the provision of social support, opportunities for social comparison,
and sharing information and advice. Suls et al. (1997) observed three ways
in which the lay support network influences symptom perception and self-
referral behavior.

First, others can help the sufferer understand the meaning of a symptom.
Lay conversations about symptoms typically focus on finding an appropriate
label, identifying a plausible cause, and soliciting advice regarding comfort or
cure (Suls et al., 1997). Not every person can be equally helpful in helping
intuit the meaning of symptoms. For example, if someone suspects that the
oysters he consumed at a new restaurant gave him food poisoning, he will
gain useful information from comparing his symptoms to those of the co-
worker who joined him for lunch. However, if the same fellow is worried that
his symptoms might be due to cancer, he will be more likely to share his
concerns with a loved one who is likely to be most reassuring (H. Leventhal
et al., 1997).

Second, exposure to others who are ill can prime the perception of symp-
toms. For example, sitting next to a sniffling, sneezing stranger on a crowded
airplane will prompt several days of self-monitoring for respiratory symptoms.
Exposure to the contagious other also may generate self-protective behaviors,
such as the use of zinc lozenges to ward off infection. Exposure to ill others
can influence symptom perception, even when the illness in question is known
not to be contagious. Turk and colleagues (1985) found that self-referral
behavior increases when people recall that a family member has a history of
being treated for similar symptoms. In this case, the salience of the family
member’s illness lends special meaning to one’s own somatic sensations.

Finally, the scenarios described above involved situations where others in
the social environment suffer veridical ailments; however, others’ illness-
related behaviors can influence the perception of symptoms, even in the
absence of objective pathology (Colligan et al., 1982). The “June-bug” epi-
sode, reported by Kerckhoff and Back (1968), provides a classic example of
this phenomenon. Kerckhoff and Back described the experiences of factory



216 MARTIN/ROTHROCK/LEVENTHAL/LEVENTHAL

workers during a particularly busy season. One day, many employees reported
fever and nausea, which they attributed to insect bites. So many workers
were ill that it was necessary to close the factory and call in the Centers for
Disease Control (CDC). Despite a thorough investigation, the CDC found no
objective evidence of disease in any of the workers, nor did they find evid-
ence of insect infestation in the working environment. The “June-Bug” episode
instead appears to have been an episode of mass psychogenic illness.

It is important to keep in mind that the workers who were stricken by the
“June-Bug” epidemic were not attempting to deceive their employer in any
explicit manner. What probably happened instead was that the workers,
who were working unusually long, stressful hours, experienced ambiguous
somatic sensations (e.g., feeling warm, flushed and nauseated). It is one thing
to feel a bit off-color oneself. It is quite another to discover that neighboring
workers on the assembly line also feel overheated and a bit queasy. One
worker spoke to the next and the next – and a psychogenic episode soon was
underway. Through the process of social interaction, the workers first identi-
fied that many of them felt unwell and together they generated a plausible
explanation (bug bites) for their symptoms.

The lay network performs a variety of other functions, as well (Zola, 1973).
Consultations with the lay network can help reduce the symptomatic indi-
vidual’s feelings of isolation and threat (Cameron et al., 1993; H. Leventhal
et al., 1997). We encourage loved ones to seek medical care (Cameron et al.,
1993; Oberlander et al., 1993; Sanders, 1982). We sanction or punish loved
ones as needed to force them to take good care of themselves (e.g., nagging)
and facilitate their health behaviors (e.g., pointedly handing out bottles of
sunscreen or stocking the refrigerator with healthy snacks). We also may seek
medical care ourselves in order to be sure that we can continue to meet our
family and work responsibilities (Apple, 1960; Zola, 1973).

Although lay influence may be well intentioned, its effects are not uni-
formly positive. Patients with chronic illnesses report that loved ones and
health care providers sometimes offer support that is perceived to be unhelp-
ful (Dakof and Taylor, 1990; Martin et al., 1994; Revenson et al., 1991; Rook,
1984). For example, in the study of symptom perception among heart attack
victims described previously, family members and friends sometimes offered
poor advice, especially to the women in the sample. Interestingly, people with
strong social networks often tend to be slow in seeking medical care (Berkanovic
et al., 1981; Granovetter, 1978; Liu and Duff, 1972). On the surface, this
seems surprising. It would seem that a large and loving network ought to
encourage taking care of oneself. However, there are several ways in which
the social network can delay or circumvent entry into the medical care sys-
tem. For example, some social networks may generally distrust doctors and,
thus, discourage seeking medical intervention (Suls and Goodkin, 1994). In
addition, the presence of others often reduces anxiety and keeps us active and
busy – factors which may further delay entry into the medical care system.
Even when friends and family members do encourage their loved one to visit
a health care provider, lay consultations consume time (Suls et al., 1997). If
advice to seek care is perceived to be nagging, the ill individual may respond
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with psychological reactance and avoid visiting a physician despite the poten-
tial benefits of medical care.

It also is important to note that illness representations can be irrelevant to
action when the individual’s behavior is regulated by social rules. For ex-
ample, one of the authors knew an elderly woman who understood virtually
nothing about her CHF. Ordinarily, this would be a patient who would lack
the skills to care effectively for herself. However, she did very well because
her son was a cardiologist and called frequently to monitor her progress and
activities. She followed his daily rules faithfully, despite possessing an impov-
erished illness representation of her condition.

The media and Internet represent relatively new sources of social influence
on the content of illness representations. These mass communication outlets
now provide laypeople with health-related information that traditionally was
available only through the auspices of a physician (Shorter, 1992, 1995). For
example, Brody (1999) described how press reports about a study published
in the New England Journal of Medicine (Lagergren et al., 1999) prompted
thousands of chronic heartburn patients to schedule appointments with their
physicians. What is most interesting about this example is that the vast major-
ity of these people already were being treated for heartburn and their symp-
toms had not altered. What had changed was the way in which they understood
their familiar heartburn symptoms. The realization that chronic heartburn is
related to the development of esophageal cancer transformed an annoying
symptom into a potentially life-threatening concern.

Culture Shapes the Content of Illness Representations

Medical anthropology tells us that knowledge about illness is organized or
meaningfully structured across cultures (Helman, 1985). Although the liter-
ature is small, it probably is reasonable to assume that basic cognitive and
affective processes function similarly across cultural contexts (Lau, 1997; Weller,
1984). However, the content of illness representations and their implications
for action vary as a function of culture, ethnicity, and locale (Brownlee et al.,
2000; Lau, 1997; Pachter, 1994; Weller, 1984). For example, a Latino might
label a particular set of somatic symptoms as “ataques de vervios susto” (meaning
an attack of nerves or emotional turmoil; Penn et al., 2000), whereas some-
one of European origin might label the same symptoms as “depression.” The
depressed European might consult a psychiatrist regarding his condition and
accept a psychotropic medication as an appropriate treatment. In contrast,
the Latino suffering ataques de vervios susto might be more likely to consult
a primary care physician or a clergy member (Giachello, 1996; Guarnaccia,
1997; Penn et al., 2000) for advice and might believe that medications would
exacerbate, rather than relieve the problem (Hosch et al., 1995; Penn et al.,
2000). Western samples undoubtedly have been over-studied. As a conse-
quence, the literature on common sense models of illness probably devotes
inordinate attention to the role played by concepts such as contagion and
physiology in illness representations.
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Conclusion

To return to our opening example of women struggling to interpret the often
ambiguous symptoms of ovarian cancer, expanding our understanding of how
common sense models of symptoms and illness influence treatment seeking
represents a critical step in the development of programmatic interventions
targeted at facilitating early detection and treatment. Along similar lines, com-
mon sense models of illness also have the potential to elucidate why some
individuals use health care resources unnecessarily. This chapter illustrates
that the factors that lead people to believe that they are ill or that they need
to seek medical care are not simply determined by the presence or absence
of pathology or injury. Instead, symptom perception and related behaviors
represent a complex configuration of somatic sensations, attributional rules,
affective reactions, and sociocultural situational factors. The CSM view of
ordinary people as “lay physicians” offers much to both health care practi-
tioners and behavioral medicine researchers in understanding health and
illness behaviors.
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Introduction

The three following examples introduce the topic of this chapter. Example 1:
When a disaster strikes, such as an earthquake, a war, or a terrorist attack,
people tend to openly talk about the event in the first two weeks, even with
complete strangers (Pennebaker and Harber, 1993). Example 2: A teenage girl
who is sexually active rarely takes safe-sex precautions but she sometimes
worries about the health risks. She puts aside the worries, however, because
she assumes that most of her peers also rarely take precautions. Example 3:
A patient who had coronary bypass surgery four weeks earlier is waiting for
an appointment with her cardiologist. She notices another patient who also
had a recent bypass who appears to be experiencing a lot more pain and
requires more help from her husband. The first patient concludes that she,
herself, is doing pretty well.

These three examples all involve social comparison. In the first, persons
experiencing an upheaval felt the need to talk and compare reactions to
gauge their feelings. The teenager in the second example uses her projected
estimate about the comparison norm to support her behavior. In the third, a
patient who is adapting to a serious chronic illness feels better about her own
recovery as a result of seeing someone who is worse off. Although casual obser-
vation may not suggest that comparisons with other people play a significant
role in physical health and illness, this chapter will attempt to demonstrate
that social comparisons are integral to almost every element of physical health.

A brief description of early social comparison theory and research will be
followed by coverage of subsequent conceptual and empirical developments
with particular relevance for health and medical care seeking. The contribution
of comparisons to disease etiology, prevention, health behavior, and adaptation
to illness will then be discussed.
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Early History

Festinger (1954) provided the first systematic theory of social comparison
processes. He noted that people have the need to know whether their opin-
ions are correct and what their abilities allow them to do. When it is not
feasible to test these opinions or abilities directly in the environment or when
objective standards are unavailable, people evaluate their opinions and abilit-
ies by comparisons with others. Festinger thought that people preferred to
compare themselves with others who were similar. For opinions, agreement
with others should make us feel more confident in our opinions. In the case
of abilities, observing those with similar abilities allows us to know what our
own possibilities for action are.

Shortly thereafter, Schachter (1959) conducted a series of experiments on
the effects of fear on affiliation. His major finding was that research subjects
who were waiting to receive painful electric shocks expressed the desire to
affiliate with other subjects also expecting to participate in the shock experi-
ment. Schachter thought that the need for social comparison furnished an
explanation for why subjects wanted to wait with others expecting the same
experience (“Misery doesn’t love just any company, it loves only similar
company,” p. 24): subjects hoped to evaluate the appropriateness of their
feelings via emotional social comparison. Schachter’s research had at least two
important consequences – it showed that social comparisons also extended to
emotional states and set the stage for other researchers to examine how social
support and affiliation help people cope with stressful situations, still an active
topic receiving the attention of health psychologists. For example, Pennebaker
and Harber (1993) found immediately after the Loma Prieta earthquake and
the Persian Gulf War that individuals openly talked about the event for about
two weeks, presumably as a way to sort out their feelings (see Pennebaker’s
chapter in this volume).

Schachter, however, extended his research by reasoning that if people are
emotionally aroused, but are not sure what they are feeling, they will look for
cues in the environment, including the behavior of other people (i.e., social
comparison) that will shape the emotions they are experiencing. According to
Festinger (1954), other people facing the same situations that we face should
be the most appropriate for labeling our ambiguous reactions. In a classic
experiment (Schachter and Singer, 1962), subjects were given injections of
epinephrine that makes people feel physiologically aroused. Some subjects
were informed of the drug’s effects; they were told that they would experience
an increase in heart rate, a flushed face and occasional trembling. Because
they already had an explanation for what they would experience later,
Schachter hypothesized they should not need to compare their reactions with
others to figure out what they were feeling (see also Schachter and Wheeler,
1962). Other subjects were misinformed; they were told that they would
experience headaches or numb feet. Still other subjects were uninformed about
possible side effects of the injection. The misinformed and uninformed sub-
jects would need an explanation for the unexpected effects of the epinephrine
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injection. After receiving the drug and being informed, misinformed, or given
no information, the subjects were asked to wait with another person
who supposedly also had had the same injection. The other person was an
accomplice of the experimenter (a “stooge”), who, in one set of conditions,
had been trained to act euphorically. In a second set of conditions, the subject
was with a stooge trained to act angry. After a few minutes, the experimenter
returned and asked the subject to complete a questionnaire about his/her
feelings.

The results of this experiment by Schachter and Singer indicated that sub-
jects took on the mood of the confederate when they received an epinephrine
injection and were either misinformed or uninformed of its effects. Thus,
unexpected and unexplainable arousal motivated social comparisons that
prompted the person to label their ambiguous physiological arousal with the
emotion that was made salient by the accomplices. In control conditions,
where subjects were injected with a saline placebo which did not produce
arousal or were injected with epinephrine but told about the symptoms that
they would experience, the confederate’s angry or euphoric behavior had no
impact on the subject’s mood or emotion. These results suggested that exter-
nal cues, such as social comparison information, can significantly influence
emotional states when experiencing unexpected or ambiguous internal cues.

In subsequent research, Schachter (1971) and his students explored the
idea that some people are more predisposed to give weight to the external
cues, such as comparisons with others, than internal physical signs, when
labeling their thoughts and feelings. In particular, Schachter speculated that
obesity may, in part, be a consequence of over-reliance on external cues. This
was suggested by the fact that, compared to normal weight individuals, obese
people are more sensitive to food-related cues in the environment. For exam-
ple, the obese eat more than normal weight people do when food tastes good,
but less when it tastes bad. This means that the obese may be more sus-
ceptible to a waitress’s sales pitch for a rich dessert (Herman et al., 1983) and
consume more food in the company of hungry people. Indeed, a variety of
forms of empirical evidence collected by Schachter and his associates sup-
ported the idea that the eating behavior of obese persons is influenced more
by external than internal cues. Of course, social comparison is only one form
of external cue; Schachter’s subsequent research on obesity (Schachter and
Rodin, 1974) and smoking (Schachter et al., 1977) emphasized the complex
interactions between environmental cues, other than social comparisons, and
biological determinants. Nonetheless, he opened the way for other researchers
to look for additional ways that social comparisons influence physical health.

Direct Implications for Physical Health

The implications of Schachter’s ideas about emotions for physical symptom
interpretation and medical health-seeking were quickly recognized by David
Mechanic (1972), a medical sociologist. Because people’s access to and aware-
ness of internal states is indirect and many symptoms are ambiguous, situational
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factors, such as social comparisons, may influence whether a person notices
symptoms and how they label them. For example, people may be experienc-
ing anxiety and subsequently learn that a flu has been reported by members
of the community. The stress and anxiety may be labeled as symptoms of
incipient flu and provoke a health-care visit. Hence, ambiguous states are sus-
ceptible to interpretations consistent with illness reports of comparison others.

The phenomenon known as “mass psychogenic illness” is a good example
of this process. Episodes of mass psychogenic illness involve widespread symp-
tom perception among a group of individuals, even though there is no object-
ive evidence of physical illness based on medical tests. Such episodes tend to
occur most commonly during stressful periods in places like factories, schools,
and military bases. Typically, the “illness” spreads among people with whom
one works closely or knows personally (Colligan et al., 1982). The classic case
is the so-called “June Bug” episode studied by Kerckhoff and Back (1968)
that occurred in an industrial plant. Victims (about one-quarter of the em-
ployees) reported nausea and feverishness, which sent some to the hospital
although no objective evidence of illness was found. The conclusion of health
inspectors (and Kerckhoff and Back) was that the people who became “ill”
showed a pattern of hysterical contagion in which psychosomatic symptoms
of stress were mislabeled as markers of physical illness.

The general pattern in psychogenic episodes is that people are already
fatigued, anxious, and experiencing ambiguous symptoms (e.g., the June Bug
episode occurred during a busy time at the plant). If others claim to have
contracted a flu or been bitten by a bug, this becomes a plausible illness label
for the ambiguous state. Similarity of environment and exposure of the com-
parison other with the “illness” are critical. Further, if the other persons have
similar constitutional attributes this probably facilitates the attribution of ill-
ness in oneself because similarity may suggest a comparable level of vulner-
ability. Indeed, available evidence suggests that mass psychogenic illness tends
to occur among persons who share personal attributes (Stahl and Lebedun,
1974).

The preceding discussion illustrates how thinking and research about social
comparison in the 1950–60s initially was applied to a medical problem such
as symptom interpretation (see Martin et al.’s chapter in this volume for
further discussion of social factors influencing symptom interpretation). Since
then, basic comparison research has been applied to several areas of health
psychology. But first, I will describe some conceptual innovations that pro-
vided the context for the developments in health psychology.

Theoretical Developments in Social Comparison after
Festinger and Schachter

From the late 1970s to the present time, social comparison research has seen
refinements and extensions with respect to the motives underlying comparisons,
opinion and ability assessment, the use of comparison as a coping strategy,
and the perception of social norms that support and motivate behavior (Suls
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and Wills, 1991). In the next sections, capsule summaries of these developments
are provided to serve as a framework for the specific applications in health
psychology described later.

Self-evaluation

Festinger (1954) hypothesized that similar persons serve as the most useful
comparisons for self-evaluation, but he was ambiguous about the ways in
which others needed to be similar. In the attributional reformulation of com-
parison theory, Goethals and Darley (1977) proposed that comparisons are pre-
ferred with others who are similar by virtue of sharing background attributes
that are thought to be related to performance on the ability or opinion under
evaluation (i.e., related attributes). For example, to gauge whether I am as
good as I ought to be at swimming, comparison with someone who is similar
in body build, swimming experience, and level of motivation should be most
informative (Zanna et al., 1975). This kind of comparison addresses general
self-evaluations of ability.

A different kind of self-evaluation concerns predictions about future per-
formance. This is addressed by the Proxy model of ability social comparison
(Wheeler et al., 1997). To accurately predict whether she will be able to
achieve a given performance (“Can I do X?”), a person might try to learn
whether someone else who already attempted “X” succeeded or failed. Such a
person can be considered a “proxy,” but not all persons who have attempted
the task previously are equally appropriate. A good proxy is someone else
who has already attempted the same task and who has performed comparably
to oneself in the past on a similar task (assuming the proxy exerted her
maximum effort; Wheeler et al., 1997). If information about whether the
proxy made a maximum effort in the past is unavailable, however, then
similarity on related attributes with the proxy can signal whether one will
perform as the proxy did (Martin et al., 2002).

Festinger’s formulation for opinion comparison also has received revisions.
Following and extending the attributional reformulation, Suls et al.’s (2000)
Triadic model distinguishes among three types of opinions: preferences, beliefs,
and preference predictions. Preference, or value-type opinions, are personally
relevant and lack an objectively correct answer. “Do I like my family physi-
cian?” and “Do I hate the taste of this medicine?” are examples of preference-
type opinions. Because of their personal relevance, the views of others who
share our general perspective or background (i.e., related attributes) are most
useful.

Beliefs refer to empirically verifiable facts. An example in the health do-
main is “Am I in control of my health?” In this case, persons who have
expertise provide more meaningful information. However, according to the
Triadic model, not all experts are highly preferred; someone’s greater know-
ledge is credible only when that person shares the same basic values. Turner
(1991: 165) observed, “One takes advice from a medical doctor, for example,
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because he or she has been socially designated as an acceptable representative
of modern, scientific medicine, an institution defined by social values one
shares (such as the belief in science and its normative procedures).” The
“similar expert” idea seems persuasive if we consider the example of a physi-
cian with prestigious credentials who performs or recommends euthanasia.
Such a physician is probably not considered a credible source of any kind of
medical information by someone who holds strong values about the sanctity
of life.

The third kind of opinion evaluation concerns personal predictions about
likely affective responses to an anticipated or possible situation (e.g., “Will
I like the new physician assigned to my case?”). The dynamics of the com-
parison process for this type of opinion follow a form similar to that advanced
in the Proxy model described earlier. Predictions concerning whether self will
like or dislike “X” are facilitated by learning about the response of a proxy
who has already experienced X. The utility of the proxy depends on similarity
to oneself either in terms of related attributes or agreement about previous
likes and dislikes. If the proxy in the past tended to like physicians who are
very directive, but I prefer physicians who have a more client-centered ori-
entation, then the proxy’s experience with the new physician is unlikely to be
relevant for me.

Self-enhancement and Self-improvement

Thus far, we have considered social comparisons motivated by the need for
self-evaluation, that is, the accurate rendering of abilities or opinions, because
there will be situations where holding the “correct” opinion or knowing one’s
capabilities are essential for survival. But comparisons also might be made
strategically to make oneself feel better. Evidence for self-enhancing compar-
isons was reviewed by Wills (1981) who proposed that people who experience
threats to self-esteem tend to compare with others who were worse off (i.e.,
downward comparisons) to increase their self-esteem. Shortly afterward, a
pioneering study in health psychology was reported by Wood et al. (1985)
who conducted lengthy interviews with a sample of breast cancer patients.
Analysis of the transcripts showed that a majority of the spontaneously re-
ported comparisons were with patients who were less fortunate. In some
cases, these comparisons seemed to be with actual people, but in others
they seemed to be manufactured. A self-enhancing coping function for social
comparison was thus identified (Gibbons and Gerrard, 1991; Wills, 1987) and
led to considerable research on the role of downward social comparisons in
eating disorders, chronic pain, infertility, smoking cessation and depression
(e.g., Blalock et al., 1989; Buunk and Gibbons, 1997). The intuitively plaus-
ible conclusion was that downward comparisons make people feel better;
conversely, upward comparisons should make them feel worse.

However, certain developments suggest a reconsideration about upward
comparison being aversive. Collins (2000) reviewed research showing that
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people intentionally compare with superior others and that such comparisons
can produce self-views that are more positive. This is because people want to
believe they have positive characteristics, and their expectations drive construals
such that they perceive similarity with upward sources to indicate “that they
are among the better ones” (Collins, 2000, p. 170; see also Wheeler, 1966).

Also, a third motive for comparison, self-improvement, was proposed (Wood,
1989). Comparisons with persons who are doing better (i.e., upward compar-
isons) can inspire hope or provide information to improve oneself (Lockwood
and Kunda, 1997; Taylor and Lobel, 1989). For example, Molleman et al.
(1986) reported that medical patients under threat appeared to desire affilia-
tion with patients doing better than themselves rather than patients doing
worse, contrary to the downward comparison prediction. In another study,
college students aspiring to be teachers who were exposed to a superstar high
school teacher made more positive self-evaluations, presumably because they
used the superstar’s success as potentially attainable for themselves (Lockwood
and Kunda, 1997).

Adding to the complications, in later research both upward and downward
comparisons were found to be capable of producing positive and negative
consequences. As some researchers concluded, “each direction has its ups
and downs” (Buunk et al., 1990). Hence, the self-evaluative consequences of
social comparison appear to depend less on its direction than on the manner
of its use. Recent research and theorizing helps to provide some resolution
of these complexities. How these developments bear on the adaptation of
medical patients to physical disease will be considered in a later section of this
chapter.

Constructive Social Comparisons

To this point, we described actual comparisons made with other individuals
and groups, but people also hold implicit ideas about the distribution of opin-
ions, emotions, and personal attributes among their peers and the population
at large (Goethals et al., 1991; Suls, 1986). Asked about how many of their
peers smoke, college students may assume 35 percent; or asked about how
many use condoms, perhaps only 20 percent. These “in the head” norms are
based on some combination of memory, guesswork, projection, and recon-
struction. Constructing these “norms” may have to suffice because it is impos-
sible for the individual (short of systematic polling) to gather all of the necessary
information to obtain an accurate estimate. Such constructions also may be
biased in self-enhancing directions since they carry fewer constraints of real-
ity. Regardless of how these norms are derived, they appear to have a self-
perpetuating nature, and people may treat the constructed norms as veridical
and behave in accord with them.

Four types of constructive comparisons have been identified. (A fifth type,
health prototypes, is the subject of the chapter by Gibbons et al. in this
volume.) The false consensus effect (FCE) refers to the tendency to attribute
one’s own opinion or behavior to others (e.g., Ross et al., 1977). For example,
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marijuana smokers report that a higher proportion of people smoke mari-
juana than do persons who do not smoke marijuana.

A second constructive comparison is the better than average effect, the tend-
ency for a majority of people to rate themselves as higher on positive attri-
butes and lower on negative attributes than their peers. A closely related
phenomenon is unrealistic optimism, whereby people estimate that they are less
likely to succumb to negative life events, such as automobile accidents or
heart attacks, than their peers (Weinstein, 1980; Klein and Weinstein, 1997;
see also Weinstein’s chapter in this volume). These constructed norms appear
to be self-enhancing or self-protective. Thinking that one shares significant
attributes and behaviors with other people, that is, FCE, provides social valida-
tion. Believing one stands above one’s peers on desirable attributes and is less
likely to experience a serious accident or disease may provide reassurance and
hope.

A third type of constructive comparison is false uniqueness. This phenom-
enon refers to people underestimating (compared to the actual sample norms)
how many of their peers share their assets but overestimating the number of
peers who share their flaws (Goethals et al., 1991; Suls and Wan, 1987). This
kind of constructed norm also seems to serve a self-enhancing function. (False
uniqueness may seem contradictory to the FCE, but keep in mind that the
latter concerns the relative proportion of people seen as sharing versus not
sharing one’s attributes. A person who practices safe-sex might estimate that
55 percent of his peers also practice safe sex compared to a non-practicer
estimating only 30 percent of peers, but the first estimate still might be an
underestimate of the actual number).

A fourth type of constructive comparison, pluralistic ignorance, is different
from the others because it does not seem to reflect positively on the self.
Pluralistic ignorance is a psychological state characterized by the belief that
one’s private attitudes and judgments are different from those of others, even
though one’s public behavior is identical (Allport, 1924; Miller and McFarland,
1987). In essence, most people take a public position on a social issue that
misrepresents their private position. A classic case of pluralistic ignorance is
described by Schanck (1932) who studied a small rural community in which
virtually all of the members condemned use of alcohol and card playing
publicly because it was part of church dogma, but did not hold such extreme
views privately. Public behavior was used by members of the community
to identify the social norm, but because everyone mistakenly assumed that
public behavior reflected private sentiment and underestimated how much
fear of disapproval or embarrassment was responsible for the public behavior,
they drew incorrect conclusions about others’ feelings. Interestingly, because
of pluralistic ignorance, the status quo is perpetuated because “even if no
one believes . . . everyone believes that everyone else believes” (Miller and
McFarland, 1991: 287–8).

While the FCE, the better-than-average effect, unrealistic optimism and
false uniqueness may bolster the ego, pluralistic ignorance should emphasize
a person’s distinctiveness and even alienation from others. It apparently per-
sists because people are reluctant to let down their public façade.
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In sum, several key concepts and developments in social comparison theory
have been introduced. How these concepts shed light on key issues in health
psychology is described below.

Can Social Comparisons Make People Sick?

People recognize that too little food, water, sleep and/or activity can make
them more susceptible to physical illness. Certain kinds of social comparisons
also can be harmful to one’s health. In fact, the author of this chapter initially
became interested in health psychology because of some intriguing connec-
tions between comparison behavior and physical health.

Type A Behavior

In the late 1970s, I read Meyer Friedman and Ray Rosenman’s (1974) pop-
ular book on Type A and Your Heart. The Type A behavior pattern represents
tendencies to exhibit exaggerated achievement-striving, competitiveness,
impatience, and hostility (see T. Smith et al., Chapter 13 in this volume). The
highly stressful Type A life-style has been associated with a two-fold increase
in risk of coronary disease compared to individuals who do not exhibit these
behaviors, called “Type Bs,” even after controlling for traditional risk factors
(Rosenman et al., 1975). What is striking about Friedman and Rosenman’s
description of Type As is their active and indiscriminate engagement in social
comparisons. This, of course, is already implied by their extreme competit-
iveness, but Friedman and Rosenman’s clinical examples suggested that Type
As compete and compare with everyone, even with others who are not really
appropriate because they are already so advantaged. Nonetheless, Type As
seem to engage in a relentless struggle to attain their status or best them.
These observations suggested to me that persons with the coronary-prone
behavior pattern not only exhibit a high need for social comparison but also
they are not selective in their choices. Consequently they set goals and choose
competitors when their chances of success are low.

Dembroski and MacDougall (1978) provided the initial evidence in a study
which recruited Type A and Type B subjects for a stressful work situation,
which in some conditions purportedly involved the receipt of electric shock.
As in Schachter’s (1959) affiliation research, subjects were given the oppor-
tunity to wait with others or alone. Consistent with the idea that Type As
display more social comparison tendencies, they indicated a stronger desire to
wait with others. Suls et al. (1981) administered a paper-and-pencil measure
of the Type A behavior pattern along with a series of other questionnaires
including items about the frequency with which the respondents compared
their academic, athletic and social accomplishments with other peoples’ ac-
complishments. Persons who were higher in Type A reported more interest in
social comparison information and also reported being upset for a longer time
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following a poor school performance, although not being happier for a longer
time following a successful performance.

Gastorf et al. (1980) tested whether Type As, because of their responsive-
ness to social comparison, would be more sensitive to the presence of co-
workers and indiscriminate in their competitive tendencies. Some subjects
worked at a task in the presence of co-workers who had been given practice
previously and who, therefore, should have performed much better. Other
subjects had co-workers with the same lack of experience as themselves. We
predicted that Type A subjects, because of their ambiguous and vague goals,
would even be competitive with co-workers who were clearly at an advant-
age. Further, this would lead the Type As to be distracted by wanting to see
how their competitors were doing and would influence their performance.
Consistent with these predictions, Type A’s performance was affected both by
the presence of similar and superior co-workers. Their Type B counterparts
were only weakly effected by the presence of co-workers and only in the
presence of similar co-workers. The implication of this research is that Type
As, by making inappropriate comparisons, may create struggles and stress for
themselves that over time may take a serious toll on their physical health.

Neuroticism

Evidence also has emerged that persons predisposed to experience chronically
high levels of anxiety, tension, guilt and anger are at greater risk of morbidity
and mortality (Kubzansky and Kawachi, 2000; also see T. Smith et al.’s and
Friedman’s chapters in this volume). Neuroticism is related to increases in
blood pressure (Markovitz et al., 1993) and premature death from heart dis-
ease (Barefoot and Schroll, 1996). Explanations for this relationship include
more pronounced increases in negative emotions to stressful events with
corresponding effects of pathophysiology, such as atherosclerosis, cardiac
arrhythmias and suppression of immune system function. Neuroticism also is
related to unhealthy practices such as reduced exercise, poor diet, smoking,
alcohol consumption and poor self-care (e.g., Booth-Kewley and Vickers, 1994).

One stressor for neurotic persons may be social comparison; for example,
learning that others are doing better. In fact, some evidence finds that neurotic
individuals actively engage in more comparison than non-neurotic persons
(e.g., Gibbons and Buunk, 1999; van der Zee et al., 1996). The initial interest
in comparison may be a function of their low self-esteem and uncertainty
which create a need to find social validation. But this pursuit may result in
neurotics learning about status differences with other people that only intensify
their negative emotions. There also is the possibility that neurotics become
more upset upon learning that others are doing worse because they identify
with the downward comparison target. Buunk et al. (2001) had nurses read a
bogus interview with another nurse who was either coping very well with
her job or coping poorly. Nurses high in neuroticism responded less positively
to a nurse who was doing better than themselves. Further, these same nurses



236 SULS

identified more with the nurse who was described as coping poorly. By this
account, neurotics experience more negative consequences than non-
neurotic persons whether they compare up or down.

In sum, neurotic individuals may create more intense stress for themselves
by actively seeking out social comparisons and then responding in an exag-
gerated fashion. Aversive psychophysiological reactions may, in turn, be pro-
duced that increase the probability of pathophysiology and subsequent physical
disease.

Socioeconomic Status and Dominance Hierarchies

Individuals who rank higher in the social hierarchy typically enjoy better
health than do those who are below. In fact, there are differences in socioeco-
nomic status for rates of morbidity and mortality from almost every disease
and physical condition (Adler et al., 1994). For studies that contrast the
health of individuals at the bottom of the SES hierarchy with those above the
poverty level or with those at the top of the hierarchy, the apparent role of
poor nutrition, crowding, and inadequate medical care seems obvious. How-
ever, evidence indicates an association between SES and health outcomes at
every level of the SES hierarchy, not simply below the threshold of poverty.
For example, individuals at the highest level of the SES hierarchy enjoy better
health than do those just below (Marmot et al., 1991). This suggests that
factors responsible for health differences at the upper levels are not likely to
be the same as those at the lower levels and that social ranking is important
to health not only for those in poverty.

In addition to differences in the physical and social environment across SES
levels, hierarchical position, apart from its material implications, may affect
the risk of disease. Wilkinson (1992) has shown that the effects of SES hier-
archies are stronger within than across countries, suggesting that relative
status rather than absolute status may be the most critical variable.

Dominance hierarchies emerge in virtually all human social groups and
among subprimates. Interestingly, even in artificially constructed hierarchies
in laboratory settings, health effects according to dominance can be observed.
Animal research shows that subordinate animals have lower levels of protect-
ive cholesterol (HDCL) (Sapolsky and Mott, 1987), higher levels of cortisol,
and more central fat than dominant animals, characteristics which increase
the risk of cardiac disease (Sapolsky, 1982). Manuck et al. (1983) found that
dominant macaques have less atherosclerosis under stable social conditions.
However, under unstable conditions (created by introducing unfamiliar ani-
mals to the group) that presented recurrent threats to dominant status, domin-
ant animals actually showed more atherosclerosis than did submissive animals.
This damage is reversed when a beta antagonist is provided to the dominant
animals implying that unstable social conditions create stress which, in turn,
produces heightened cardiovascular reactivity.

Adler et al. (2000) examined associations between objective (education,
income and occupation) and subjective socioeconomic status (i.e., a single
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scale where respondents were asked to use a simple drawing of a 10-step
ladder on which individuals place themselves in terms of where they stand in
society) with psychological and physiological variables in a sample of 157
healthy white women who had completed at least a high school education.
The subjective indicator of status was more consistently related than the
objective status index to psychological functioning and health-related factors,
such as self-reported health, heart rate, sleep latency, body fat distribution
and cortisol habituation to repeated stress. Furthermore, most of these associ-
ated remained significant even after controlling for objective social status.
These results suggest that low subjective standing is associated with greater
stress and perhaps contributes to disease processes.

Subjective social standing, of course, is a kind of social comparison. The fact
that it does not correspond all that highly (an r of about 0.4) with objective
indicators of standing indicates there is a substantial psychological component
to the subjective ranking.

Links also have been found among SES, hostility, and health outcomes.
High hostility has been found to be consistently associated with higher risk of
coronary disease and also associated with low SES, as measured by income,
occupation and education (Barefoot et al., 1991; Scherwitz et al., 1991). It is
not too big a leap to suggest that hostility, which may arise in part from the
perception of social status inequities, contributes to increased risk of prema-
ture mortality. For example, Williams et al. (1995) found that US cities with
higher death rates had higher hostility scores even after controlling for tradi-
tional risk factors of the sample.

Summary

In this section, I reviewed evidence suggesting that social comparisons may
be one pathway to illness. Certain types of people – Type As and neurotics –
may engage in invidious comparisons that exacerbate their drive to excel, in
the former case, or reinforce their negative perceptions of themselves, in the
latter case. Such experiences may increase stress and negative health behaviors
and may potentiate pathogenic processes that increase the risk of disease.
More generally, the struggle to attain dominant status or finding oneself
chronically outperformed may lead to feelings and behaviors that eventuate
in poorer health.

Role of Comparisons in Prevention and
Health Behaviors

Research has substantiated that a wide-range of life-style behaviors, such as
smoking, alcohol, overeating and lack of physical exercise are associated with
early mortality and morbidity. Considerable resources have been devoted to
prevention and interventions to promote healthy behaviors and discourage
unhealthy ones.
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Virtually all theoretical accounts of health-related practices posit that norm-
ative expectations about specific practices are important. Ajzen and Fishbein’s
(1980) very influential Theory of Reasoned Action (TRA), posits that behavior
is a function of the person’s attitudes about the behavior and their perceptions
of the subjective norm, that is, others’ opinions regarding the appropriateness
of the behavior.

With regard to social influences on health behaviors, one of the most con-
sistent predictors of alcohol and cigarette use among high school and college
students is the student’s perception of alcohol and cigarette use by his or
her peers (e.g., Graham et al., 1991; Kandel, 1980; Stein et al., 1987). Experi-
mental and field studies indicate that people move closer to the group’s con-
sensual position when they note a discrepancy between themselves and the
group (Asch, 1956; Crandall, 1988; Schachter, 1951). For social influence to
occur, of course, the individual must have identified (or think they have
identified) the social norm. Although the general sentiment of society about a
specific practice (e.g., smoking) may be easily discerned from casual observa-
tion or mass media sources, details regarding normative practices may be
harder for the layperson to ascertain. Contemporary society does not condone
heavy drinking of alcohol, but there is no readily available definition of “drink-
ing to excess.” Percentage alcohol content in the blood may be used by the
police and the courts to decide whether someone has been driving while
intoxicated. However, this is not an index commonly available to most people.
In the absence of comprehensive information about the average and range of
use, it is virtually impossible for the individual to obtain a precise idea of how
much drinking other people, besides their closest companions, do. We only
have available a thin slice of the population from which to infer the norms of
the larger group. These considerations make identification of health behavior
norms difficult. For these reasons, people probably use their constructed com-
parisons as defaults for the actual norms.

False Consensus Effect and Health Behavior

People depend on simpler rules of thumb, or heuristics, when confronted
with complex patterns of information. One rule of thumb is the availability
heuristic (Kahneman and Tversky, 1973); if a behavior is easy to recall, it
tends to be perceived as common. Thus, particularly memorable or accessible
instances of a behavior tend to inflate estimates of the general probability of
such behavior. Because one’s own behavior is probably most available or
accessible (Krueger, 2000), people are likely to distort the norm in the direc-
tion of their own behavior. This is demonstrated by the classic FCE (Ross
et al., 1977), described earlier.

The FCE represents a constructed social comparison norm, as described in
the introduction to this chapter. A byproduct of such egocentric perceptions
is justification for one’s own behavior. The FCE has been reported for a wide
range of health-relevant behaviors. For example, Chassin and her associates
(1984) found that adolescents’ ratings of their friends’ use of alcohol, cigarettes,
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and marijuana were positively correlated with their own current use. Suls et
al. (1988) found the FCE for a wide range of health-relevant practices (e.g.,
substance use, seat belts, etc.) among college students. For example, smokers
believed that more of their peers smoked cigarettes than did the non-smokers.
Suls and Green (1996) found that students who tended not to practice safe
sex estimated there was a higher proportion of other students like themselves
than did respondents who consistently practiced safe sex.

A particularly interesting application of the FCE concerns perceptions of the
prevalence of symptoms and diseases. Jemmott et al. (1988) had college stu-
dents and practicing physicians indicate whether they had a history of various
physical conditions, such as migraine headache or viral pneumonia, and then
estimate their prevalence in the population. Both laypeople and physicians
with a history of a particular condition gave higher estimates of its preval-
ence. For example, those physicians who had once had viral pneumonia
estimated that 32 percent of the population had the health disturbance while
physicians who had not had pneumonia estimated only 13 percent. Even
though physicians should have expertise about these matters, their personal
experience appeared to produce egocentric perceptions. This may have import-
ant implications for medical diagnosis because medical textbooks advise using
medical prevalence as a guide for diagnosis. However, if physicians’ ideas of
prevalence are based on their own experience, they may not as readily diagnose
conditions that they have not personally experienced.

Better than Average Effect and Unrealistic Optimism

Smokers think that there are more smokers than do non-smokers (i.e., FCE).
However, estimating that friends and peers abuse alcohol and cigarettes more
than oneself is a highly reliable finding among high school students (Graham
et al., 1991; Hansen and Graham, 1991), college students, and community-
residing adults (Suls and Green, in press). In essence, people report that they
engage less in unhealthy practices, which represents a case of the “better than
average effect.” As mentioned earlier, this has a parallel in unrealistic optimism;
by believing that personal risk of incurring health problems and accidents is
lower than one’s peers, the “illusion of invulnerability” can be maintained.
(This phenomenon is not discussed at length here because it receives con-
siderable attention in Weinstein’s chapter in this volume.)

False Uniqueness

If a person practices a healthy behavior regularly and is asked to estimate the
percentage of peers who also do the behavior, his/her estimate will tend to be
lower than the actual number. That is, there is an underestimate of the number
who engage in healthy practices (Suls and Wan, 1987; Suls et al., 1988). In
contrast, the estimate of someone who engages regularly in an unhealthy
practice will typically be higher than the actual sample mean. In other words,
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people tend to see themselves as more unique with respect to good practices,
but more like everyone else for bad practices.

This pattern of perceptions has a strong self-protective quality and probably
represents the results of motivated distortion. By seeing oneself as more unique
in the practice of acting responsibly, self-esteem is bolstered. Perceiving that
many other people act as irresponsibly as oneself with respect to other prac-
tices follows a different route but leads to a similar self-protective conclusion.
Such constructed norms may undermine prevention efforts and reinforce
existing unhealthy patterns of behavior.

Providing information about the actual social norms might appear to be an
appropriate remedy to correct these misconceptions. Prevention researchers
have developed school interventions that attempt to correct erroneous norm-
ative perceptions about prevalence and acceptability of drug use among
peers. For example, Hansen and Graham (1991) found that normative educa-
tion, which tried to correct the mis-estimation of drug use norms among
junior high-school students, was effective in reducing alcohol, marijuana, and
tobacco use over a year’s time. In contrast, a treatment involving resistance
training to peer influence (i.e., teaching children how to decline cigarettes
or alcoholic beverages) was ineffective. Hansen and Graham suggested that
resistance training fails because instruction in techniques to resist peer pressure
communicates first that peer pressure exists and implies that most adolescents
perceive substance use as common and acceptable. The efficacy of Hansen
and Graham’s (1991) normative education about actual rates of peer smoking
is encouraging, but may, however, provide only a partial solution because
some public behaviors may not reflect the person’s actual feelings or inclina-
tions (see next section).

Pluralistic Ignorance and Health-relevant Behaviors

The failure to realize that other members of the group also may be experienc-
ing a discrepancy between how they behave in public and how they feel
personally appears to play a role in college drinking practices. Excessive alco-
hol use by college students has become a major concern of parents, college
administrators, and health officials because of its prevalence on many college
campuses (Wechsler et al., 1994), with such consequences as low academic
performance, legal infractions and injuries. Transition to college appears to be
associated with an increase in alcohol consumption (Friend and Koushki,
1984), which decreases after graduation. What accounts for the apparent peer
support for excessive rather than moderate drinking on campus?

There are strong public norms favoring alcohol at colleges and universities;
indeed, drinking seems to play an important role in campus social life. Prentice
and Miller (1993), however, observed that students privately may hold misgiv-
ings about alcohol practices as they obtain first-hand exposure to sick room-
mates and inappropriate behavior associated with drinking. These private
misgivings may remain hidden, however, because nearly everyone’s public
behavior appears to support the alcohol norms and perpetuates the status quo.
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Evidence of pluralistic ignorance concerning campus alcohol practices comes
from several sources. For example, Princeton students consistently reported
being less comfortable with campus drinking practices than their peers (Prentice
and Miller, 1993). Because the majority of people cannot be less comfortable
than their peers, these results confirm that students’ comfort with alcohol
on campus manifests the classic characteristics of pluralistic ignorance –
divergence of private attitudes and the social norm.

Pluralistic ignorance on campus is not restricted to alcohol. In several stud-
ies at a large Midwestern university, Suls and Green (1996) examined the
degree to which college students were personally concerned and how much
they thought other college students were concerned about alcohol use, driv-
ing under the influence, safe-sex precautions, cigarette smoking, and mari-
juana use. Across all practices, most students thought that others were less
concerned than they were. It follows that persons who feel their personal
attitudes are discrepant with the majority may bring their behavior in line
with the (erroneous) norm.

Gender, Pluralistic Ignorance and Alcohol
Our research group has followed up on an interesting finding that men shifted
their private attitudes closer to the perceived norm and also reported more
episodes of excessive drinking than did the women over the course of the
semester. The suggestion was that pluralistic ignorance may operate differ-
ently for men than women.

Indeed, several survey studies (Suls and Green, in press) indicated that
college men believe that they personally were more uncomfortable with cam-
pus alcohol practices than other males, and actually closer in sentiment to
females. Females believed that their personal attitudes were not shared with
other women or with men (although the discrepancy with members of the
same-sex was smaller than with members of the opposite sex). The fact that
men did not identify their personal attitudes with same-sex peers may create
a particular sex-role conflict for them. In addition, men may be especially
reluctant to communicate concerns about alcohol, which may be seen as
incompatible with a masculine image. The result is a strong disjunction be-
tween their privately held beliefs and their observable behavior. In attempting
to maintain a “macho” image, male students may behave in ways to reduce
the (erroneous) discrepancy they perceive between themselves and their same-
sex peers. Such a dynamic may explain why campus males have been found
to shift their attitudes in the direction of the perceived norm.

An important question is why female students do not show this shift;
after all, they also report feeling alienated from both other women and male
students who drink too much. The answer may lie in two observations:
(1) drinking is associated more with male than female campus life; in addi-
tion, (2) the stigma for not conforming to the norm may be considered more
severe for men. Consistent with this idea, Suls and Green (in press) found
that men who voice significant concerns about alcohol practices are perceived
by other students to encounter more difficulties fitting in on campus than do
women voicing the same concerns.
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Reducing Pluralistic Ignorance
Conventional prevention programs with youth provide important informa-
tion about health risks and resistance skills for risky practices. Education
about relevant group norms, such as those of Hanson and Graham (1991),
also has become popular. However, if pluralistic ignorance underlies the per-
formance of certain health practices then something more will be required
because private attitudes may be changed without affecting (perceived) social
norms and public behaviors.

In an attempt to dispel pluralistic ignorance, Schroeder and Prentice (1998)
have implemented peer-oriented discussion groups in which students are
encouraged to speak openly about their private attitudes. In one study, the
researchers provided information about pluralistic ignorance and had facilitators
talk about their experience of personally feeling negatively about excessive
drinking but feeling uncomfortable about disclosing their misgivings to their
friends. The effectiveness of this intervention was compared to a more con-
ventional individually oriented discussion emphasizing the risks of excessive
drinking. Educating students about pluralistic ignorance was associated with a
larger reduction in the impact of perceived public norms on drinking, especi-
ally for students who were highly concerned about being negatively evaluated
by peers. Interestingly, there also were larger shifts in attitudes among men
than women.

Alcohol appears to be associated with different normative perceptions and
meanings for the campus social lives of men and women. Consequently, the
development of special interventions may be required to address these differ-
ent social dynamics.

The Similar Expert and Health Behavior

The study of comparison processes also lends insights about who should be
most effective as a source of health messages. Conventional wisdom in pre-
vention research recommends that individuals with expertise should be used.
However, such experts as physicians or public health specialists are not always
persuasive because the information they provide is viewed as inaccurate,
a manifestation of social control, irrelevant, or not yet substantiated by ad-
equate evidence (see Barr et al., 1992; Herek and Capitanio, 1994; Misovich
et al., 1997). The Triadic model of opinion comparison also posits that expert-
ise by itself is not sufficient to be persuasive. Even issues of fact or belief
presuppose certain value assumptions. The Triadic model (Suls et al., 2000)
posits that “similar experts” are most effective in such cases. Such persons are
considered opinion leaders because they are more knowledgeable but share
underlying values with their audience that are related to the area of belief.
Two empirical demonstrations will be described briefly.

The Aromatherapy Experiment
To assess the role of similar experts, our research group (Suls et al., 2002)
created a description of aromatherapy, an alternative medicine treatment,



CONTRIBUTIONS OF SOCIAL COMPARISON 243

sometimes used for headache and stress reduction, that was delivered to a
sample of college students. Approximately, one-half of these participants iden-
tified themselves as “traditionalists” and the other half as “unconventional
and willing to try new things.” Some of the subjects were asked to judge the
effectiveness of aromatherapy (belief) while others were asked how much
they thought they would enjoy it (preference prediction). Then all parti-
cipants were given the opportunity to learn about the opinion of physicians
(presumed experts) or other college students who were either traditional or
unconventional in orientation. Consistent with the Triadic model, experts
(i.e., physicians) were selected if the opinion issue concerned a belief; how-
ever, traditional students preferred a traditional physician while unconven-
tional students preferred an unconventional physician. For the preference
issue, however, participants, regardless of their own orientation, selected a
person with an unconventional orientation when deciding whether they would
enjoy aromatherapy. Such an individual is more likely than a traditionalist to
have tried aromatherapy, so participants appeared to select an appropriate
(or experienced) proxy.

The HIV Field Experiment
AIDS prevention researchers have observed that certain high risk groups are
highly mistrustful of mass media suggestions and expert sources with respect
to safe-sex practices. To create a credible and persuasive intervention for a
high-risk gay population, Kelly et al. (1991) recruited well-respected, popular
persons from the gay community who were then trained to be very know-
ledgeable about HIV, AIDS, and safe-sex practices. These persons were then
deployed to disseminate accurate information in real-world settings, such as
gay bars. The effectiveness of this intervention was associated with a significant
increase in safe-sex practices in comparison to a more conventional educa-
tional program. This research and related efforts with at-risk youth, drug
users, etc. (e.g., Kalichman and Hunter, 1992) indicates that interventions
can create experts who are similar to the target audience and who can be
highly effective persuasion agents.

Summary
In this section, I have considered the role of constructive comparisons in
health behavior adoption and maintenance and social comparison on the
reception of health messages. In each case, I have tried to illustrate how basic
research and theory have informed practical knowledge about ways to en-
courage health-promotive practices.

Social Comparison and Patients’
Adaptation to Illness

Social comparison can play a significant role in adaptation to physical illness.
I begin by reviewing research among hospital patients coping with acute
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medical threats, such as surgery, followed by discussion of comparison processes
among persons coping with chronic illness.

Patients Coping with Acute Medical Threats

In the last three decades, health psychologists and medical practitioners have
learned that patients adapt better to stressful medical procedures if they are
provided beforehand with information about the sensations and procedures
that they are likely to experience (Johnson, 1973; Leventhal et al., 1989). Are
there other things that can be done for patients to ameliorate distress and
discomfort during preparation and recovery from surgery? Schachter’s (1959)
research that was described earlier suggests that affiliating with other patients,
particularly ones also waiting for surgery, might be helpful. In this way,
patients may be able to engage in emotional comparison to assess the appro-
priateness of their feelings about the upcoming stressor.

Recent research conducted by Kulik, Mahler and their colleagues (Kulik
and Mahler, 1997) has shed new light on this matter. Schachter focused on
the comparison and appraisal of emotion although he acknowledged that
people also might want cognitive clarity (i.e., concrete details) about the
impending threat to reduce uncertainty about the nature and dangers asso-
ciated with the situation. But he discounted seeking cognitive clarity as an
explanation for the affiliative tendency among his high-fear subjects because
in conditions where subjects were prohibited from talking (and presumably
could not gain cognitive clarity), the affiliative tendency still was exhibited
(see also Zimbardo and Formica, 1963). Emotional comparison could still
occur even when speaking was prohibited.

Kulik and Mahler (1997) observed that among patients waiting for surgery,
verbal communication would be possible and cognitive clarity might be an
important motive. But would such patients prefer to affiliate with others
patients also waiting for surgery? Classic comparison theory postulates a pre-
ference for similar others, but the kind of concerns on the minds of patients
anticipating surgery are likely to be of the sort, “Can I do X?” or “Will I like
this?” In such cases, the Proxy model seems relevant. Pre-operative patients
want to know what they will experience. Greater cognitive clarity should be
obtained by talking to others who had more experience with the threat. In
other words, post-operative patients should be the best proxies, rather than
patients who also are awaiting the stressor.

To test this idea, Kulik and Mahler (1989) asked men hospitalized for
coronary bypass procedures whether they would prefer assignment to a room-
mate who was awaiting bypass surgery (like themselves), a roommate who
was back on the main ward recovering after bypass surgery, or whether
they had no preference. Contrary to the emotional comparison notion but
consistent with cognitive clarity and the Proxy model, patients most often
preferred a roommate who was already recovering from the surgery. Indeed,
comments from patients confirmed this interpretation – “It’s more helpful for
me to talk to someone who’s already had it, because the guy that’s waiting
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doesn’t know anything about it, only what he’s told” (Kulik and Mahler,
1997: 231).

A most important empirical demonstration was reported by Kulik et al.
(1996) who studied comparison processes among hospitalized patients await-
ing open-heart bypass surgery. Preoperative patients were randomly assigned
either to roommates who had previously undergone cardiac surgery or room-
mates with non-cardiac diagnoses. Consistent with the idea that affiliative
tendencies are strongly motivated by the need for cognitive clarity, preoperative
patients who roomed with a postoperative patient actively sought information
regarding the bypass surgery. There were also indications that exposure to
an experienced proxy provided beneficial opportunities to gain information
and reduce anticipatory anxiety. Patients who had postoperative roommates
ambulated more quickly following surgery, had shorter hospital stays, and
reported level anxiety.

There was also some evidence for emotional comparison, such as room-
mates discussing feelings prior to surgery, but it was not the predominant
topic that Schachter’s theory would predict and did not vary as a function of
the type of surgery, a finding contrary to the emotional comparison hypo-
thesis. Patients, interestingly, became more alike in their level of anxiety regard-
less of the similarity of the roommates’ problem (Kulik et al., 1993) which
may represent evidence for a form of primitive emotional contagion (Hatfield
et al., 1993). Although this contagion could be the result of comparison, it
may also reflect a more general mimicry of facial expressions, vocalizations,
posture, and body movements.

These extensions of Schachter’s original affiliation research refine under-
standing about patient’s responses to acute medical threats and provide inde-
pendent support for recent conceptual models in social comparison. In addition,
this research indicates that roommate assignment offers a simple and poten-
tially cost-effective measure to facilitate comparison, cognitive clarity and
encourage adjustment in hospital.

Patient Coping with Chronic Medical Illness

The Wood et al. (1985) study with breast cancer patients discussed earlier
provided some of the earliest evidence of downward comparison among medical
patients. Eighty percent of those interviewed, even those who by available
evidence were not doing well, reported adjusting somewhat better or much
better than other patients. This evidence seemed supportive of downward
comparison as a coping strategy. Indeed, reports of downward comparison are
common among many different types of medical populations (see Buunk and
Gibbons, 1997; Helgeson and Taylor, 1993).

Problems with this conception have surfaced, however. First, although per-
sons experiencing the greatest threat are hypothesized to make more down-
ward comparisons in an attempt to increase subjective well-being (Wills, 1981),
often the reverse is seen: people in a good mood report making downward
comparisons while those in a bad mood report more upward comparisons
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(Wheeler and Miyake, 1992). Also, upward comparison has been associated,
at least for some individuals, with benefits (Taylor and Lobel, 1989). Finally,
some researchers have noted that the correlational evidence for downward
comparison as an effortful coping strategy is ambiguous. Tennen and Affleck
(1997) observed that what is taken as evidence of the effects of comparison as
a coping strategy may merely be an inference or conclusion. Unfortunately,
much of the available correlational evidence does not distinguish between
using comparison as an effortful strategy versus as a conclusion or belief that
may simply be wishful thinking or reflect actual status. In the absence of
naturalistic studies that track changes in comparison activity among medical
patents, it remains unclear how frequently medical patients actually engage
in upward and downward comparison as a coping strategy. Fortunately, how-
ever, there are experimental studies assessing the impact of upward and down-
ward comparison on affect in medical patients and these yield more consistent
conclusions.

For example, Stanton et al. (1999) randomly assigned Stage I or II breast
cancer patients who had been diagnosed within the past 5 years to listen to
an audiotaped interview in which the target’s adjustment and prognosis were
manipulated to reflect good, poor or unspecified psychological and physical
health status. They were then asked to indicate their desire for affiliation with
the target and also completed ratings about their prognosis and coping. Pati-
ents were more likely to want support from a target exhibiting good adjust-
ment compared to a less well-adjusted target, supporting the assertion that
patients prefer upward contacts (e.g., Taylor and Lobel, 1989). However, pati-
ents who were exposed to the poorly adjusted target rated their own coping
and prognosis as better than those exposed to the well-adjusted target, indic-
ating that comparing with worse-off others can be beneficial. But even those
patients who were exposed to a high-functioning target (i.e., upward target)
evaluated their own adjustment and prognosis as better than those of the tar-
get. Further, patients reported that the audio interview, regardless of whether it
involved a high- or low-functioning target, made them feel better about their
own prognosis and treatment. Hence, patients appeared to be able to find
positive meaning in either direction. Stanton et al. (1999: 155) noted some of
the ways their patients were able to “preserve salutary self-evaluations.” For
example, some patients “noted that the well-functioning target was ‘too good
to be true,’ that she must be engaging in denial, and that they therefore were
adjusting more positively” (ibid.).

The preceding study shows that upward and downward comparison can
offer psychological benefits to patients, but it is limited to a breast cancer
sample diagnosed on average 2 years earlier. Whether women just diagnosed
or those with terminal illness respond in the same way is unclear. With
regard to a chronic but less severe disorder, rheumatoid arthritis, DeVellis
et al. (1991) also found that patients were able to extract self-enhancing
information even when exposed to a superior comparison target. The general-
izability of these results to other chronic diseases is unknown but research is
ongoing.
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Individual Differences in Response to Upward and
Downward Comparisons

By virtue of temperament, people probably vary in their responses to upward
and downward comparisons. Van der Zee et al. (1998b) provided patients
who were being treated for cancer with a special computer program which
enabled them to access information about fellow patients’ disease-related ex-
periences. The participants also completed a measure of neuroticism. Overall,
patients selected more interviews with more fortunate others and showed
more positive reactions to such information. Consistent with findings discussed
earlier, neuroticism was associated with greater interest in social comparison
but with less favorable reactions whether with upward or downward sources
(see Van der Zee et al., 1998a for another replication.).

Some individuals by virtue of their temperament are less able to obtain
salutary benefits from either upward or downward comparisons. Neuroticism,
of course, does not exhaust the individual differences that may moderate
comparison effects. For example, Gibbons and Buunk (1999) have identified
differences in the predisposition to make social comparisons with the Iowa-
Netherlands Comparison Orientation Measure. This measure, independent of
neuroticism, was associated with more negative reactions to downward com-
parisons (Buunk et al., 2001).

Integrative Concepts

Available evidence indicates that comparisons with better- and worse-
functioning patients can yield both positive and negative outcomes. But if the
effects of comparison are not intrinsic to their direction, then what accounts
for different responses? Answering this question is important for the success-
ful implementation of informational and social support interventions with
patients with chronic illnesses where comparisons undoubtedly occur. At least
two general conceptions have been advanced.

Expectancies about Prognosis
Wood and van der Zee (1997) propose that preferences for and reactions
to comparison depend on whether people believe their standing will change
(see also Major et al., 1991). If people think that their status will improve,
upward comparison or contact should produce positive affect, but if improve-
ment seems unlikely to them, then upward comparison should be associated
with negative affect. Conversely, if patients do not expect to decline in con-
dition, comparison with persons worse off should be self-enhancing, but if
patients believe that they may personally decline, downward comparisons
should be threatening. Thus, the main moderating factor, according to Wood
and van der Zee (1997), is the person’s beliefs about improvement or decline.
Although Lockwood and Kunda’s (1997) research involved college students,
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the finding that a superstar inspired subjects when they either had enough
time to achieve comparable success or believed their own abilities could
improve over time, is certainly consistent with Wood and Van der Zee’s
proposal.

Assimilation and Contrast
Historically, research on the effects of social comparisons has tended to em-
phasize contrastive effects – others worse off generating positive feelings and
others better off generating negative affect (e.g., Morse and Gergen, 1969).
But comparisons also might lead to assimilative tendencies, in which a person
might see their own performance as comparable to “one of the better ones”
(Wheeler, 1966; Collins, 1996) or a proxy’s performance may signal that one
will perform similarly on a future task (Martin et al., 2002).

Stapel and Koomen (2000; 2001) proposed that assimilation occurs when
information about a comparison target is used as an interpretation frame;
contrast is more likely when information is used as a comparison standard.
In the former case, if information about the target activated during social
comparison is diffuse such information “can spill over onto unrelated stimuli”
(Murphy and Zajonc, 1993: 736). Thus, similarities between the self and the
comparison target are accentuated, especially if the self-attribute is perceived
as mutable. When the comparison target is perceived as distinct – for ex-
ample, a particular person (Betty Ford or Nancy Reagan) – then the target
produces contrast because the target serves as an anchor.

In several recent experiments testing this general model, Stapel and Koomen
(2001) had participants work on a proofreading task that made salient either
the personal (“Circle first-person pronouns”) or the social self (“Circle ‘we’ or
‘us’”). Previous experiments have demonstrated that the latter type of prim-
ing activates social self-construals (“we”), while the former activates personal
self-construals (“I”). Subsequently, participants were exposed to descriptions
of either a highly successful (upward) or very unsuccessful (downward) com-
parison target and then made a series of self-ratings. Self-descriptions were
more similar to the upward or downward comparison targets when pre-
viously primed for social construals. However, after personal (“I”) priming,
participants described themselves as less like the respective upward or down-
ward targets. Thus, assimilation occurred when aspects of the self-reflecting
integration and inclusion in the group were cognitively activated. Contrast
occurred when the personal self, one’s unique attributes (the “I”), was
activated.

The idea that assimilation-contrast depends on the interpretative set of the
individual and mutability of one’s status (a concept shared with Wood and
van der Zee) has not been directly tested on medical patients. However, this
general approach offers an intriguing perspective that integrates research on
social comparison and social cognition. Moreover, it offers some suggestions
for how social support groups might facilitate information exchange and patient
coping by emphasizing personal versus communal construal and by alerting
patients to things about their physical condition that are mutable versus those
that are not.
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Conclusion

The seventeenth-century English monarch Charles I is said to have announced
12 “good rules,” one of which was “Make no comparisons.” Charles was
known to be physically unattractive so this strategy may reflect his personal
self-protective strategy or his appreciation that social comparisons can lead to
envy and frustration, emotions about which monarchs need to be concerned.
As we have seen, however, matters are more complicated than that in the
domain of health and illness. Comparisons with other people, for example,
can aid in the interpretation of physical symptoms, provide social validation
for personal health practices and facilitate adaptation to health threats. These
comparisons do not even need to be with actual people; they may be fabric-
ated. Social comparisons also have the potential to do harm. Certain kinds of
motivated comparisons can provide validation and apparent support for un-
healthy “health” practices, create unrealistically optimistic expectations, and
provide discouragement to those grappling with serious illness. By researching
the role of social comparisons in the health domain, the opportunity to exploit
their benefits and reduce the mischief they can do is increased. Hopefully, this
chapter has made a persuasive case for the worth of social comparison study,
its relevance for physical health, and prospects for its application.
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Introduction

The goal of this chapter is to introduce readers to a variety of perspectives that
have not been widely applied to understanding the impact of interpersonal
emotional factors in adjustment to chronic illness. More specifically, we present
theories and models derived from the field of relationship science (Ryff and
Singer, 2000), which has a tradition of studying dyadic relationships and their
connection to emotions and adjustment. In addition, we apply concepts and
ideas from fields related to emotional management that have focused on
understanding how people manage their moods from both an intra- and
interpersonal perspective. Most of these theories and models, however, have
not been systematically applied or studied in health-related contexts. The
main goal of this chapter is to bring together these largely independent lines
of research and hopefully to spur social psychologists interested in health
outcomes to think about interpersonal emotional processes in new ways.

Why a New Perspective Is Needed

We view this subject as distinct from social support, which has traditionally
been studied in health-related contexts, because the methods and models that
have been applied to dyadic relationships are different from those applied to
support more generally. Moreover, in contrast to social support, theory and
research in the area of relationship science and close relationships has been
largely overlooked by health psychologists. Also, because of the nature of close
interpersonal relationships, the discussion that follows necessarily includes
interpersonal emotional processes. Indeed, it is probably the nature of emotional
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exchanges between individuals that make an interpersonal relationship close,
as most people understand that term.

Although social support has been linked with a variety of health outcomes
including health-related behaviors, emotional well-being, immunological and
cardiovascular functioning and mortality risk (House et al., 1988), translation
of research to intervention has been largely unsuccessful. Given the extensive
correlational data linking social support with better health, many psychosocial
and behavior change interventions have been designed to include spouses in
the intervention effort. By including spouses, these interventions attempted
to capitalize on the benefits of social relationships in changing behaviors
related to chronic disease risk, including smoking cessation, dietary changes,
reductions in weight, and physical activity. These interventions are typically
guided by the assumption that involving the spouse in the process of change
enhances social support for behavior change attempts.

For example, a meta-analysis of couple interventions focused on weight
loss indicate that couple interventions are more successful than individual
treatment, but the effect is very small and, at best, the superiority only lasts
for two to three months post-program (Black et al., 1990). There are other
explanations for these intervention failures, such as poor conceptualization,
implementation, and evaluation (Glass, 2000). One analysis suggests, how-
ever, that support interventions that are more “relational” than individually
focused are more successful (Lassner, 1991). That is, programs that take into
account how spouses interact and communicate as well as capitalizing on
how their relationship may facilitate change are more successful than inter-
ventions that do not account for the relational aspects of change. We hope
that the perspectives we integrate in this chapter will lead to a better under-
standing of exactly how spouses interact and communicate regarding adjust-
ment to chronic illness.

Because it is still unclear exactly how support provides benefits (Heller
et al., 1986; Cohen, 1988), a number of authors have argued that social support
needs to be “disaggregated into a number of component parts” (Lieberman,
1986: 464). In this chapter, we promote research to examine the mechanisms
underlying the concept of social support in an effort to better understand how
these processes work. The ultimate goal of this line of inquiry is an increased
understanding of how support works in interpersonal relationships so that
interventions can be developed to help couples cope with the ongoing chal-
lenges of having a chronic illness.

Understanding social mechanisms may be especially important for older
married couples. Older spouses rate their partner, compared to other social
network members, as closer, and exchange support more frequently with
their partner (Akiyama et al., 1996). Further, older couples tend to be “soci-
ally isolated,” meaning when illness develops they are more likely to rely
on one another and not other people (Johnson, 1985). Developing a better
understanding of how interpersonal factors contribute to the variability in
disease management is important because the burden of chronic illness on
middle-aged and older adults is large, and initiating disease management
behaviors can stem disease progression.
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Although there are many forms of close interpersonal relationships, we
focus primarily on marriage and similar partnerships. At times, we will use
marriage as a term of convenience to embrace a range of close, dyadic rela-
tionships involving emotion and mutual obligation, such as on-going gay or
lesbian relationships. Relationships of this type may or may not have distinct
features that bear consideration but we suspect that much of the discussion
that follows is applicable beyond a narrow definition of marriage. Marriage
has been the focus of the bulk of research in this area and may be an espe-
cially significant relationship for matters related to health and illness (Burman
and Margolin, 1992). We believe this is so because marriage relationships
are often very interdependent, emotionally close, endure for a considerable
period of time, and extend across a portion of the life-span during which both
prevention of and adaptation to chronic illness may take place. Although we
focus on the marriage relationship, we recognize that there are several other
potentially equally important dyadic relationships including parents and chil-
dren, siblings, and close friends. We discuss these briefly later in the chapter.
Regrettably, social psychologists have studied these less intensively than the
marriage dyad.

Chapter Overview

We begin with a historical perspective on close relationships and the emotions
they engender. That section briefly surveys how the status of feelings and
emotional closeness has varied over time, as revealed in works of historians
and philosophers. Capturing all the nuances of well-elaborated philosophies
or social systems in a few sentences is impossible. It is possible, however, to
examine in broad strokes some streams of Western thought and culture to get
a sense of how emotions, close relationships, and health were or were not
linked to one another. Thus, although this treatment is selective rather than
exhaustive, we believe it gives a sense of how the nature of dyadic relation-
ships and the attention paid to emotion has waxed and waned in various
periods. Following the historical overview, we describe theoretical perspect-
ives from the areas of relationship science and emotional regulation. Next,
we provide examples of contemporary work in which we have translated
these theories and concepts to examine adjustment in the context of chronic
illness. Additionally, we summarize the implications of this previous work for
future research on interpersonal emotional factors and adjustment. Finally,
we conclude by noting some further technical issues that may be pertinent to
future research.

We believe that using new perspectives and methodologies, like those used
in the field of close relationships, will help social psychologists build explan-
atory bridges between the social epidemiological work that documents the
consequential role of marriage in health (e.g. House et al., 1988; Seeman,
1996), and the emerging literature that focuses on interpersonal flourishing
(e.g. Ryff and Singer, 2000). If we can better understand the positive qualities
of interpersonal relationships and the social mechanisms underlying the
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exchange and regulation of moods between partners in such relationships,
we can think about “build[ing] the factors that allow [couples] to flourish”
(Seligman and Csikszentmihalyi, 2000: 13) in the context of adjustment.

Historical Perspectives on Dyadic Relationships,
Emotions, and Health

In the opening years of the twenty-first century, the idea that emotions
associated with close personal relationships may have relevance to health
does not seem radical. Today, even in popular song, love and marriage are
intimately linked and love is a healing force. The equation of love and mar-
riage and the potential impact of close relationships on health, however, have
not always been as apparent as they now seem.

Acknowledging and attempting to understand emotion, within and outside
of close relationships, have a long history in Western thought. Feelings and
relationships to others are inescapable features of human existence. The
formal incorporation of emotion and interpersonal relationships into the
scholarly discussions of health, however, is a more recent phenomenon. As
Reis (2001: 82) has stated, “The tantalizing notion that social relations are
fundamental to human health and well-being has been a central element
of folk wisdom for centuries, in nearly all recorded human societies and
cultures. Behavioral science research has, however, been slow to pick up on
this scheme and begin the arduous but critical task of putting empirical flesh
and scholarly meat on this skeletal notion.”

Emotion as Seen by Early Writers

Although classical mythology is replete with amorous romps, the scholarly
writing of the period assigns far less significance to either inter- or intra-
personal feelings and concentrates more on reason. Plato at least acknow-
ledged emotions when he classified the mind into three components, one
of which was the spirited-affective (thumoeides) (Fecteau, n.d.). Aristotle,
according to Solomon (2000), saw emotions, once properly channeled by
reason, giving rise to virtues (such as anger leading to courage) and, thus, as
essential and valuable, if in a somewhat paradoxical way. Galen, the second-
century philosopher and personal physician to Marcus Aurelius, linked
emotional dispositions to biological underpinnings. He arguably developed
the first theory of personality by ascribing four temperaments (sanguine or
cheerful, melancholy or sad, choleric or quick-tempered, and phlegmatic
or indifferent) to corresponding bodily humors (blood, black bile, yellow
bile, and phlegm, respectively) that had been described centuries earlier
by Hippocrates (who related them to the four elements: earth, air, fire, and
water). For the most part, these classical philosophers saw emotions as stirring
impulsive and irrational actions and, thus, as forces that reason had to contain
or redirect.
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There is little mention in classical sources of relationships as contributing to
health or well-being. There are some isolated recommendations that familiar
others provide care to those in need. Plato, for example, asserted that insanity
should be treated by members of the family (Fecteau, n.d.). And Homer’s Iliad
observes that wounded soldiers were treated primarily by being given comfort
from comrades rather than by active medical intervention (Demand, 1997).
In a similar vein, the Roman historian Tacitus (109 AD) observed of the Germans
that, “they take their injuries to their mothers and wives, who do not fear to
examine and treat their wounds” suggesting at least that one’s close female
relatives were consulted in health matters (Mayeaux, 2000). But these instances
do not imply a belief that interaction with comrades or family members is
particularly beneficial to health so much as it is socially convenient.

In his Confessions, Augustine recounts unsuccessful attempts at subduing his
passions as a young man. The often-cited quote is, “Give me chastity and
continency, only not yet!” (Confessions, 406 AD, cited by Watson, 1963: 89).
For Augustine, pleasures of the flesh (and, presumably the emotions associ-
ated with them) were impulses to be subdued by faith. If there is any implica-
tion that love has the power to heal, it is love of God rather than of another
mortal.

Descartes, in the seventeenth century, identified six primary passions: won-
der, love, hatred, desire, joy, and sadness. Reminiscent of Galen, he saw these
as having a strong physiological basis (i.e., as being of the body) but interact-
ing with intellectual processes (i.e., the mind) at the pineal body. Unlike his
intellectual predecessors, Descartes saw both the mental and bodily (including
emotions) capacities as equally important (Watson, 1963). David Hume, in
the eighteenth century, gave still greater prominence to emotions and their
critical role in motivating either good or evil action (Solomon, 2000).

In each of these philosophical systems, emotions are seen in some sense as
contrasting with reason or some other mental faculty such as will. Moreover,
they are largely intra-individual rather than interpersonal phenomena.
Typically, emotions are not expressly linked to health any more than to other
possible consequences of behavior. Galen seems to be an early exception
(Watson, 1963). His work draws a connection between states of well-being
and temperament. But the correlation is spurious in that each of these out-
comes is the result of a “third variable,” that is, the status of bodily humors.
Thus, temperament may be a sign of health but is not a fundamental determin-
ant or consequence of it.

Emotion as Seen by Behavioral Scientists

Psychological discussions of emotions, moods, feelings, and affect (terms that
have useful distinctions in certain contexts but that we use more-or-less
interchangeably here), although evident from an early date, were largely
fragmentary until quite recently (Izard, 1991). The first notable exception
is the work of Sigmund Freud (e.g., 1938). Psychoanalysis (e.g., Freud, 1938)
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gives emotions a prominent position, focuses explicitly on their role in inter-
personal transactions ranging from mother–child attraction to transference,
and champions their relevance to well-being. Despite this emotion-friendly
stance, psychoanalysis may have had an adverse impact on how psychologists
viewed emotional and interpersonal processes as they relate to health and
well-being. This may be so because of the backlash that the psychoanalysis’s
non-empirical approach evoked, at least among American behaviorists. The
subsequent flowering of cognitive models demonstrated that internal states
could be examined in a rigorous fashion. This did not lead immediately to an
acknowledgment of emotion as an equally suitable focus for psychological
inquiry. Indeed, as alternatives to strictly behavioral models emerged, they
tended to include cognitive rather than emotional elements. Examples of this
include the various forms of expectancy-value theories (e.g., Bandura and
Walters, 1963; Rotter, 1954), which incorporated essentially cognitive features
such as outcome expectations.

More recently, emotions and the interpersonal situations in which they
occur have occupied a position of higher visibility in psychological inquiry.
This may be due in part to the recognition that emotions are not isolated
experiences but are an integral part of human psychology. Lazarus (1991: 4)
has commented that, “It is inconceivable to me that there could be an approach
to the mind, or to human and animal adaptation, in which emotions are not
a key component. The failure to give emotion a central role puts theoretical
and research psychology out of step with human preoccupations from the
beginning of recorded time.” He notes that separating emotions from behavior
and cognition may be a largely artificial exercise. The neurophysiology of
emotions has been yet another source lending legitimacy to the topic. Pro-
cesses that have long existed only in the subjective experience of an individual
can now be observed in brain activity (Damasio, 1994). Thus, while emotion
has always been there as an inseparable component of human experience and
an undeniable factor in human psychology, it has only more recently become
a topic of both extensive and systematic study in psychology.

Lazarus (1991) notes that the emotions that most easily gained admission
to the psychological literature were negative. This too has changed, how-
ever. “Positive psychology” has received considerable theoretical and empirical
attention in the last few years (e.g., Seligman and Csikszentmihalyi, 2000;
Frederickson, 2000; 2001).

The availability of a growing literature describing emotional processes is
essentially a “supply side” explanation of the topic’s increased popularity.
That is, the availability of more information about emotion makes it easy to
incorporate into new activities. Another factor has been the increased demand
from various sectors for a clearer understanding of emotion. One such sector
is health care. Issues such as satisfaction with care and quality of life often
include elements of emotion. Also, individuals involved in outcomes research
recognize that transitory mood states can play a part in how respondents
assess a variety of relevant variables such as well-being and perceived risk of
contracting a given health problem (Jobe, 2000; Kihlstrom et al., 2000). The
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increasing visibility and legitimacy of alternative health care suggests that
there is also demand from consumers for health approaches that embrace the
human experience more fully.

Anecdotal observation also suggests that emotions and personal relation-
ships are an important part of consumers’ beliefs about what contributes to
their health and well-being. The best-seller status of Daniel Goleman’s (1995)
Emotional Intelligence is testimony to public interest in psychological research
pertaining to emotions. Goleman devotes an entire chapter to mind and medi-
cine and a subsection of that chapter to the medical value of relationships.
Thus, there is a readiness among scientists and the lay public to embrace a
more comprehensive understanding of how issues related to emotions and
relationships affect and interact with other variables in the health domain.

As work related to emotion becomes more strongly identified with health
on the one hand and close personal relationships on the other, it provides a
common ground for health psychology and social psychology. A melding of
interests across these specialty areas thus becomes an attractive inevitability.
In the following pages, we provide selected examples of how this melding can
occur. The social psychological constructs we have selected have been largely
overlooked by health researchers. And yet, we believe they hold substantial
promise for increasing our understanding of adaptation to chronic illness and
the inextricable linkages between social psychology and health psychology.

Theoretical Perspectives on Close Relationships and
Emotional Regulation

In the section that follows, we describe two categories of psychological per-
spectives that are central to the topic of this chapter: close relationship per-
spectives and emotional regulation perspectives. We also provide an overview
followed by a discussion of each perspective’s potential relevance to health.
After examining both close relationship and emotional regulation perspectives
in this way, we describe some of our efforts to translate these perspectives
into health-related research.

Overview of Close Relationship Perspectives

Past research examining interpersonal emotional processes and adjustment
to chronic illness has typically been guided by individual level conceptual
models that lead to examining a person’s report of his or her own interpersonal
and emotional experiences, but tell us little about the reciprocal and joint
influence marital partners exert on each other’s adjustment. This research has
yielded a large literature of important and meaningful information about the
significance of interpersonal and emotional experiences as they affect chronic
illness adjustment. For example, marital quality predicts psychological adjust-
ment to heart disease (Brecht et al., 1994), relationship closeness predicts the
experience of less angina and an easier return to normal activities after heart
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bypass surgery (King et al., 1993), and emotional social support has been
established as an independent predictor of six-month mortality after heart
attack (Berkman et al., 1992). In patients with arthritis, social support has
been linked to less subsequent pain (DeVellis et al., 1986), better family role
functioning (Goodenow et al., 1990), and enhanced psychological well-being
(Fitzpatrick et al., 1988).

While these findings have advanced our understanding of adjustment to
chronic illness, they open the door to many questions related to the interper-
sonal emotional nature of adjustment to chronic illness. For example, they do
not elucidate the mediational mechanisms that help explain how interactions
with a spouse can change the course of illness and adaptation. The limitations
of past research relate to a common bias, termed pseudounilaterality (Duncan
et al., 1984). This bias is prevalent in social psychological research examining
interpersonal phenomena. Pseudounilaterality refers to problems that stem
from continually examining only one side of two-sided interactions. Much of
what we know about interpersonal phenomena is only from one perspective,
rather than from the dual perspective of both participants during personal
interaction. This results from examining the individual as the unit of analysis,
when examining the dyad or couple would be more appropriate. Figure 10.1
depicts a simple dyadic model showing the types of effects that can be exam-
ined when one thinks about the interpersonal emotional consequences of
social interaction from a dyadic rather than individual point of view. This
conceptual model highlights the interdependence of interacting partners’
outcomes (Lewis and Butterfield, 1998a; 1998b). Each spouse’s thoughts,
emotions, and behaviors depend partly on their partner (see Figure 10.1).

Interdependence theory is commonly used to guide research related to
close dyadic relationships, although the outcomes commonly studied in this
literature are relationship maintenance or dissolution (Rusbult and Van Lange,
1996). Compared to other relationships, the unique quality of close on-going
relationships is the interdependence between partners’ emotions, beliefs, and
behaviors. Interdependence refers to the process by which people influence
each other’s experiences or the effects an individual exerts on another’s

Figure 10.1 Interdependence model of couple adjustment.
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motives, preferences, behavior, and outcomes (Rusbult and Van Lange, 1996).
Relationship interdependence arises from structural characteristics of the rela-
tionship that bring people closer together and/or drive them apart. Inter-
dependence theory suggests that relationship characteristics that bring people
together such as closeness, quality, or equality should facilitate the effects
interacting partners have on each other’s preferences and behavior and, of
most relevance to the focus of the present chapter, adaptation or adjustment
to chronic illness. Conversely, relationship characteristics that drive people
apart, such as conflict or disagreement, should impede adaptation or adjust-
ment. Relationship interdependence is the amalgam of these push-pull forces
in relationships.

In addition to the influence of interdependence structures in the relation-
ship, interdependence theory suggests that individual-level factors that occur
in response to social interaction, or reflect patterns of response over the
history of the relationship, are another way in which involvement in close
on-going relationships may influence emotions, behaviors, or adjustment.
The theory proposes that accommodation and change in the context of close
relationships is understood via a process termed “transformation of motiva-
tion” (Yovetich and Rusbult, 1994). Transformation of motivation occurs
when an individual internalizes social interactions from another person, and
thus acts in pro-relationship, health-enhancing ways rather than acting in
a purely self-interested manner. It can be described as a shift from an “I”
or “you” to a “we” orientation. This transformation is thought to be facilitated
by proximal factors to interaction (such as attributions for and emotional
reactions to spousal behavior, or taking the perspective of one’s spouse) as
well as distal factors to the interaction (such as long-term relationship goals,
relationship roles, and norms). The theory suggests that these determinants
of transformation of motivation should facilitate spousal interactions focused
on adjustment to chronic illness, whether adjustment entails emotional
coping or behavioral adaptations and changes. Transformation of motiva-
tion is thought to be the combination of cognitive, normative, and affective
factors that facilitate or impede the internalization of different types of social
interaction.

Interdependence and transformation of motivation are thought to facilitate
accommodation to the beliefs, circumstances, and behavior of one’s partner
(Bissonnette et al., 1997). Accommodation between partners is believed to be
a fundamental process in close relationships. Interdependence researchers
commonly study the process of accommodation by examining how partners
react when one acts “badly” toward the other by expressing criticism, hostil-
ity, or otherwise threatening the relationship in some way. In the context
of the present chapter, the accommodation between partners could be the
choices each make when one expresses negative emotions, or the behavioral
choices each make when one partner is diagnosed with a chronic health
condition. For example, does the husband choose to quit smoking along with
his wife when she is diagnosed with heart disease? That is, does the husband
accommodate to his wife’s circumstance, even though he hasn’t been diag-
nosed with the condition, and he may enjoy smoking? How married partners
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accommodate to each other in such circumstances could depend on the level
of interdependence or the process of transformation of motivation.

Several theorists have suggested examining relationship interdependence in
the context of health and behavior, particularly with regard to adaptation to
chronic illness such as heart disease (Coyne et al., 1990) and behavior change
after a heart attack (Ewart and Fitzgerald, 1994). These calls for research are
consistent with: (a) qualitative data indicating that successful marriages among
older couples are distinguished by their interdependence when faced with
recovery and adaptation to chronic illness; and (b) theorists who contend that
an increasingly important developmental task in adulthood is interdepend-
ence between partners (Veroff and Veroff, 1980; Baltes and Silverberg, 1994).

There are two reasons why this theoretical approach has not been used
more extensively. First, interdependence theory is complex, and translation
for use in more applied research contexts has not taken place. Second, this
theory specifies dyads as the basic unit of analysis; such data pose methodo-
logical and statistical challenges. Most methods and analytic procedures
assume that data points are independent of each other, and violation of this
assumption leads to biases in statistical tests (Kenny and Judd, 1986). This
poses a significant challenge for researchers, because it is precisely this inter-
dependence between data points (i.e., patient-spouse or husband-wife) that
we need to maintain to test certain relational explanations. Recent advances
in estimating and testing statistical models that use dyadic data should help
researchers advance our understanding of the role of relationship inter-
dependence in adjustment (e.g., Kenny, 1996; Kashy and Kenny, 2000; Judd
et al., 2001). These recent advances may herald a change in perspective from
more individually focused to more couples-focused research approaches – a
transition evident in the work we discuss below.

Potential Relevance of Close Relationship Perspectives
to Health

Relationship interdependence, transformation of motivation, and accommoda-
tion may influence how successfully couples adjust to chronic illness. Those
theorists that have suggested examining relationship interdependence in the
context of health and behavior have found that patient self-efficacy is jointly
determined by both patient and spouse variables (Coyne et al., 1990). Suc-
cessful adjustment involves a variety of cognitive, emotional and behavioral
tasks on both the part of the person who is diagnosed and the spouse. The
couple’s level of interdependence (i.e. the pushes and pulls on their relation-
ship) could facilitate adjustment or make it more difficult. Transformation of
motivation could help explain why some partners accommodate more easily
than other partners when a spouse is diagnosed with a condition that in-
volves a great deal of change. A husband who takes into account the roles,
norms, and long-term relationship goals of a partnership might be more likely
to eat a low fat diet, or start exercising with his wife when she is diagnosed
with diabetes. Understanding how interdependence and transformation of
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motivation influence the choices partners make in a relationship can help
shed light on the mechanisms by which social interactions within the couple
lead to better or poorer adjustment to chronic illness.

In a later section of this chapter, we will discuss how we are translating
these theoretical concepts from close relationship perspectives to studying
adaptation to chronic illness. But first we will summarize our second major
category of perspectives, emotion management.

Overview of Emotion Management Perspectives

In the following paragraphs, we briefly describe three largely separate emo-
tion management perspectives: emotional intelligence, empathic accuracy, and
emotional contagion. Following these descriptions, we examine their poten-
tial relevance to health.

Overview of Emotional Intelligence Perspective
Emotional intelligence was first introduced to the general public in 1995
(Goleman, 1995), and has been defined as, “the subset of social intelligence
that involves the ability to monitor one’s own and others’ feelings and emotions, to
discriminate among them and to use this information to guide one’s thinking and
actions” (Salovey and Mayer, 1990: 189; emphasis in original). More recently,
there has been a flurry of empirical and theoretical activity related to emo-
tional intelligence and the definition of emotional intelligence has varied over
time (see the volume edited by Bar-On and Parker, 2000, for several ex-
amples). Our own thinking has been influenced primarily by the model first
described by Salovey and Mayer (1990).

According to this view, people who are emotionally intelligent should be
better equipped to manage their lives in a way that optimizes their own
positive feelings and the positive feelings of others with whom they interact
(Mayer and Salovey, 1995). Studies of emotional intelligence have emphas-
ized the importance of several skills related to regulating one’s own and
other people’s moods. Mayer and Gaschke (1988) have described meta-mood
as the awareness of how one manages emotional states. Their original work
concerned transient meta-mood experiences. More recently, Salovey and
colleagues have developed a measure of trait meta-mood (Salovey et al.,
1995), which taps the awareness of emotional management as a relatively
stable trait rather than a transient state. Their description identifies three key
elements of emotional management: attention to moods, mood clarity, and
mood maintenance and repair. Attention to moods refers to an awareness that
oneself or someone else is experiencing some mood state. Mood clarity is the
self-perceived ability to identify correctly the mood that oneself or someone
else is experiencing. Mood maintenance and repair is the self-perceived ability to
regulate one’s own or someone else’s mood state so as to maintain positive
moods or disrupt negative moods. As with other emotional intelligence con-
structs, these meta-mood experiences concern both intra-and interpersonal
contexts.
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Overview of Empathic Accuracy Perspective
The ability to spot, correctly identify, and regulate moods in another indi-
vidual requires an awareness of that person’s emotional state, even when he
or she does not divulge it directly. This awareness has been termed “empathic
accuracy” (for an excellent overview, see the volume edited by Ickes, 1997).
Although bearing a superficial resemblance to concepts such as perspective
taking or general empathy, empathic accuracy is distinct in two important
respects. First, as the name of the construct suggests, it is concerned with the
accuracy of judgments about another person’s thoughts and feelings and not
merely with the extent of feeling for others. Measures of perspective taking,
for example, typically assess the respondent’s tendency to pick up on others’
feelings, understand their moods, or take their points of view into considera-
tion. Such measures concern whether or how much rather than how well some-
one attends to another person’s moods. Ickes (1997) describes the act of
noticing another person’s feelings as empathic inference. Empathic accuracy,
in contrast, focuses specifically on how well one reads another person’s thoughts
and feelings, that is, the correctness of those inferences. It is, “the measure of
one’s skill in empathic inference,” (Ickes, 1997: 2). Individuals who possess a
high level of that skill should enjoy greater success in their interpersonal
dealings. Thomas and Fletcher (1997: 195) point out that, “empathic accuracy
should not be confused with definitions that assert that the sharing of affect
between empathizer and target is a primary component of empathy.” Thus,
empathic accuracy is more directly about correctly understanding or recogniz-
ing rather than feeling what another person is experiencing.

Although conceptual distinctions between empathic accuracy and related
constructs such as perspective taking are important, the second, and even
more significant, difference between empathic accuracy and other indicators
of empathy is the way that the former is assessed: it is performance-based
rather than self-reported. The methodology used is the Dyadic Interaction
Paradigm (Ickes et al., 1990). This involves videotaping interactions between
two individuals (e.g., husbands and wives) and then having each view the
video twice. The viewing process occurs with each member of the couple
separated from their partner, who is in a different location taking part in an
exactly parallel set of procedures with another member of the investigative
team. Each person functions first as a target, that is, disclosing thoughts and
feelings the first time through the tape, and then as the observer, that is,
inferring the other partner’s thoughts and feelings the second time through
the tape. For clarity, we will describe this process from the perspective of the
wife. Keep in mind, however, that her husband simultaneously participates in
a parallel sequence of events. During the first viewing, the wife stops the tape
at each point where she had a thought or feeling that was not expressed
openly during the preceding interaction. She is asked, at each of these points,
to describe her unexpressed thought or feeling. Her description is written
down. During the second viewing, the investigator stops the tape at points
where the husband indicated an unexpressed thought or feeling and prompts
the wife to describe what she believes her husband was thinking or feeling.
Her description of her husband’s thoughts and feelings is also written down.
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For the couple jointly, this procedure results in two descriptions of each occasion
of an unexpressed thought or feeling, for example, the wife’s description of
her own thoughts and her husband’s inferences about those thoughts. Descrip-
tions subsequently are compared by trained observers who see the written
statements on either side of a split-screen display. On one side is a self-
description by one partner and on the other side is an inference by the other
partner. The raters’ task is to judge the similarity of the thought or feeling
described by the statements on the two sides of the screen. The two statements
displayed may either be a self-description for one partner and inference from
the other concerning the same moment in time (e.g., the wife’s description of
her first unexpressed thought or feeling on the tape and her husband’s infer-
ence about what she was thinking and feeling at that moment) or randomly
paired descriptions of different moments from the initial interaction (e.g., the
wife’s self-description of an unexpressed thought or feeling paired with her
husband’s inference about a different unexpressed thought or feeling of hers).
The coders have no contact with the couples and often are not even aware
of the nature of the research questions being asked. Multiple raters, often as
many as five, evaluate the statement pairs independently with a final score
based on an average of their individual similarity assessments.

Overview of Emotional Contagion Perspective
The sharing of emotions can be a major component of close personal rela-
tionships. Empathic accuracy, as we have noted, involves making accurate
inferences about another person’s feelings. Does understanding another’s
feelings cause one to feel the same way? Emotional contagion, the transmis-
sion of moods from one person to another, is one of the most elemental forms
of empathic responding (Davis, 1994). Primitive emotional contagion is the
tendency to automatically mimic and synchronize facial expressions, vocaliza-
tions, postures, and movements with those of another person and, conse-
quently, to converge emotionally (Hatfield et al., 1994). The transfer of moods
can be explained as a process where an individual mimics another and falls
into a synchrony of movements and vocalizations. Emotional experience is
affected by the feedback from this mimicry process and a “convergence of
emotions” among participants can result. A close interpersonal relationship,
such as marriage, provides many opportunities for emotional experiences to
converge. Emotional contagion, then, is relevant to close personal relation-
ships, coming directly from the interactions between partners.

The way that emotional contagion manifests itself is through a reciprocal
coordination developing between people as they interact. In couples that are
“in tune” with each other’s emotions, their facial expressions, postures, and
vocal inflections, as well as their subjective mood states, become coordinated.
Such couples can come to resemble mirror images of one another over the
course of a brief dialogue, for example, smiling and nodding in unison, mani-
festing simultaneous facial changes such as raising of eyebrows or furrowing
of the brow, leaning toward or away from each other at the same moments,
sitting in similar positions, and manifesting coordinated changes in vocal
inflection and pacing (cf., Kendon, 1970). Researchers in fields including
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psychotherapy, social psychology, and communication have identified this
type of emotional synchronicity as indicative of empathic contact. Evidence
indicates that interactions are more successful in several respects when the
linking of emotional responses characteristic of emotional contagion occurs
between people (Hatfield et al., 1993). These overt manifestations of syn-
chronicity that develop during emotional contagion are accompanied by
coordinated subjective (e.g., self-reported mood) and objective (e.g., changes
in electrophysiological indicators of emotional arousal such as heart rate and
skin conductance) states in the participants. Thus, emotional contagion entails
not merely superficial mimicry but a true transmission of emotional states
between people (Davis, 1994).

Several mechanisms have been implicated in mediating emotional con-
tagion. Clearly, seeing another’s emotional reactions frequently produces similar
emotions in an observer. The imitative synchronization of posture and facial
expressions noted by Hatfield et al. (1992; 1993) is an important element.
Darwin (1965) suggested that subjective emotions were influenced by facial
expressions. A substantial body of more recent evidence supports that asser-
tion. A variety of studies consistently reveal that individuals who are asked to
assume facial expressions report feeling the emotional states associated with
those expressions (see Hatfield et al., 1992 for a review). This is even true
when the facial expression (e.g., a frown or smile) is induced without refer-
ence to mood by asking people to relax and contract specific groups of facial
muscles (e.g., Strack et al., 1988). Goleman (1995) describes studies that
involved depressed women and their romantic partners. In those investiga-
tions, the men were more likely to “catch” their partners’ negative moods
when the couple manifested a high degree of non-verbal synchronicity – a
finding consistent with the mediating role of non-verbal processes. But other
mechanisms also play a role.

Social comparison (Festinger, 1954) is a process by which people take stock
of their own situation by comparing themselves with others in similar circum-
stances. Wrightsman (1960) argued that social comparison processes were
responsible for the emotional convergence he observed between experimental
participants who interacted briefly and believed themselves to be facing the
same situation (an experimental task). As a consequence of doing this,
according to Wrightsman (1960), these individuals also “caught” each other’s
feelings. As predicted by social comparison theory (Festinger, 1954), no such
convergence was observed between pairs of people who believed themselves
to be facing unrelated situations.

Various aspects of personality have also been implicated in how people
acquire moods. Larsen and Ketelaar (1991) identified extroversion and neuro-
ticism as related to susceptibility to mood acquisition. They report that people
scoring high on scales of extroversion and neuroticism were more suscept-
ible to acquiring, respectively, positive and negative affective states. Friedman
and Riggio (1981), on the other hand, found that emotional contagion was
influenced by individual differences in expressive styles. Specifically, they
observed that more emotionally expressive people tended to influence the
moods of others.
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Sullins (1991) found support for both the social comparison and emotional
expressiveness processes. However, the strongest instances of emotional con-
tagion in her study occurred when strongly expressive people were paired with
relatively less expressive partners; the latter tended to acquire the emotions of
the former. She interpreted this pattern of results as suggesting that (a) emo-
tionally expressive people give off strong emotional cues and (b) emotionally
unexpressive people may rely more on external cues as a means of defining
their personal mood states. Sullins also reported that contagion was stronger
for negative than positive moods. Collectively, these and similar studies sug-
gest that (a) spontaneous facial and postural mimicry, (b) social circumstances
such as a perceived commonality of interests, (c) individual differences in
emotional expressiveness, and (d) the valence (i.e. positive or negative) of the
emotions in question all contribute to emotional contagion.

Potential Relevance of Emotion Management Perspectives
to Health

Emotional intelligence, empathic accuracy, and emotional contagion may each
contribute to how successfully couples can adapt to a chronic illness in one or
both partners. Dealing with chronic illness necessarily involves confronting
and solving a variety of problems. For example, making sense of information
about one’s illness, seeking out appropriate sources of care, and adjusting to
changes imposed by health problems are common challenges to which indi-
viduals with chronic conditions must seek solutions. Arguably, emotional
intelligence may facilitate finding suitable solutions. Help from one’s partner
can play a vital role in the adaptation process. Logically, a greater degree of
empathic accuracy between partners should facilitate this process. For example,
a husband who correctly identifies his wife’s thoughts and feelings should
be more able to respond in a helpful fashion. Likewise, examining patterns
of emotional contagion between husbands and wives may reveal important
aspects of the interpersonal processes involved in dealing with stressors. For
example, moods can influence how people interpret and respond to chronic
illness. Since chronic health issues can place special emotional strains, needs,
and expectations on couples, the transfer of moods between partners may be
particularly important in the context of coping with illness. The experience of
emotional contagion between partners facing an illness may be an important
determinant of whether the relationship with one’s spouse promotes or
undermines adjustment.

Translation from Theory to Research

We have translated the ideas and concepts discussed above, and applied them
to studying interpersonal emotional factors in adjustment to chronic illness.
This section describes a series of studies that build on each previous one and
adopt a progressively more dyadic focus. We hope that a review of these
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studies will provide a better understanding of the mechanisms/processes under-
lying interpersonal interactions in the face of chronic illness.

Translating Emotional Management Perspectives to Research
on Adjustment

In a series of independent studies, DeVellis and colleagues examined how
specific emotional management skills derived from emotional intelligence
theory related to other variables among people who either had arthritis or
whose spouses had arthritis. This work began with an examination of the
original Trait Meta-Mood Scale (TMMS; Salovey et al., 1991; 1995) men-
tioned earlier. DeVellis (1993) has developed a modified version of the ori-
ginal scale. In their first description of the trait meta mood scale, Salovey and
colleagues (1991) reported some difficulty in obtaining a desirable factor struc-
ture among their items. Initial factor analyses conducted by DeVellis (1993)
on data collected from individuals with arthritis similarly failed to identify a
suitable factor solution. The number of factors underlying the original item
set could not be ascertained unambiguously. Consequently, several alterna-
tive factor solutions were examined. In addition, items that loaded on multiple
factors were eliminated in an attempt to approximate simple structure. This
process resulted in two acceptable factor solutions, one entailing three and
the other four factors. We chose to use the scales obtained from the three-
factor solution based on the fact that Salovey et al. (1991) had originally
classified their items into three factors. Scale scores for each of the three item
sets were correlated with other selected variables as a means of gauging the
construct validity of the modified scales. Our validation strategy involved
examining simple correlations between each of the modified scales and a
variety of other indicators.

Based on our understanding of the constructs represented by the scales,
we predicted which of the other variables would or would not correlate
with them. For example, we predicted significant correlations between mood
clarity and affect variables such as the CES-D (Radloff, 1977) and a measure
of anxiety. In contrast, we predicted no correlations between the modified
TMMS scales and indicators of arthritis-relevant symptoms such as mobility or
dexterity. Thus, while not definitive, the observed pattern of correlations
suggested acceptable convergent and discriminant validity.

Having derived acceptable measures of the meta-mood experience for use
with arthritis patients, the next step in this line of inquiry examined their
relationships to other variables of interest. Salovey and colleagues (1991;
1995), in their original reports of the TMMS, observed that mood clarity
predicted how people recovered baseline affect following a mood induction.
We conceptually replicated this study on a sample of 90 people with
osteoarthritis (OA) (DeVellis et al., 1998). In Salovey et al.’s (1991; 1995)
study, high mood clarity was associated with greater recovery of baseline
mood following exposure to affectively negative information (a stressful movie).
In our study, we induced negative mood not by means of a movie but by
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asking participants to recall a time in their recent past when things had gone
poorly for them. We also assessed transient mood states differently than Salovey
et al. by means of a brief checklist on which participants could indicate whether
they were or were not experiencing each of several moods. Positive and
negative moods were scored separately, whereas in the Salovey et al. (1991;
1995) study mood valence was scored on a single dimension from positive to
negative.

Our analyses revealed that, for positive moods, clarity played an interesting
and potentially important role. Individuals scoring relatively high on mood
clarity (combined unidimensional measure) were able to maintain higher
levels of positive affect following a negative mood induction than were low
scorers. Both groups showed increases in negative affect. That is, for low-
clarity individuals, as negative mood increased following the mood induction,
positive mood decreased. In contrast, among high scorers, the mood induc-
tion elevated negative moods (as it did for low clarity people) but there was
significantly less reduction in positive affect. This pattern suggests that people
who report being high in mood clarity demonstrate a more differentiated
response to affectively negative material than do low-clarity individuals.

We subsequently attempted to replicate these findings on a separate sample
of people with rheumatoid arthritis (RA), once again computing scores for
three components of meta mood: attention to feelings, mood clarity, and
mood maintenance and repair. Our initial analyses failed to replicate the
effect. When we examined the factor structure of the items we were using to
assess meta mood, our results slightly favored four rather than three factors.
As with the four-factor solution obtained from our earlier data set, this ana-
lysis yielded two separate factors corresponding to mood clarity and mood
confusion rather than a combined factor comprising both positive and negat-
ive items.

To obtain a clearer sense of the structure underlying these items, we com-
bined data from OA and RA samples and performed another factor analysis
on the combined group of approximately 400 individuals. These results un-
ambiguously supported a four-factor solution. The two separate clarity factors
(representing mood clarity versus mood confusion) correlated −0.30, which
supported maintaining them as separate factors. In addition, a separate factor
analysis performed only on the clarity and confusion items yielded two factors
rather than one. Finally, correlations between each of the two scales (i.e.
mood clarity and mood confusion) and other variables supported their discrim-
inant validity. For example, correlations between positive affect as measured
by the Positive and Negative Affect Schedule (PANAS; Watson et al., 1988)
with the mood clarity and mood confusion scales, respectively, were r = 0.32
and r = 0.01. The overall pattern of correlations suggested that mood clarity
shared more variance with affective state then did mood confusion.

In another, independent sample of 90 people with OA, we examined the
relationship of mood clarity to satisfaction with medical care. We hypo-
thesized that greater mood clarity should enable patients with arthritis to
communicate their feelings to their physicians with less ambiguity and to
differentiate between negative affect arising from the illness itself versus from
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their interactions with their physicians. As expected, we observed that patients
with higher mood clarity scores reported higher satisfaction with medical care
(as measured by the affective items of a modified version of the Medical
Interview Satisfaction Scale (Wolf et al., 1978). A more recent replication of
that study conducted by Cowhig (2001) reveals a somewhat more complex
pattern of results, varying by gender, among a sample of patients with RA.
For males, both high mood clarity and low mood confusion were independ-
ently related to satisfaction with medical care (controlling for arthritis symp-
toms, age, depressive symptoms, and experiences of positive and negative
affect). This relationship was not evident among females, however, leaving
unresolved gender differences in this area of research. It is unclear whether
these findings represent a true gender difference or merely an isolated failure
to detect an effect among females.

These various studies suggested the potential relevance of mood-related
processes to two potentially important circumstances faced by people with
arthritis, that is, dealing with affectively negative information and feeling
satisfied with the medical care one receives. Exposure to affectively negative
information can certainly occur in an intimate relationship and the patient-
provider dyad is inherently interpersonal. But these investigations did not
directly examine processes unambiguously arising from close relationships.
The study described next did.

Translating Empathic Accuracy Perspective to Research
on Adjustment

We have used the Dyadic Interaction Paradigm (Ickes et al., 1990) to study
the relationship of empathic accuracy to psychological adjustment among
people with rheumatoid arthritis and their spouses. Cross-sectional analyses
underscore the potential importance of empathic accuracy (DeVellis, 1998).
Our most striking finding is that women with RA whose husbands achieve
high empathic accuracy scores have better psychological adjustment, as assessed
by a composite based on depressive symptoms, positive and negative affect,
and optimism/pessimism. This relationship holds when measures of arthritis
severity, and both spouses’ meta-mood variables are controlled. Moreover,
the relationship persists prospectively so that empathic accuracy predicts
psychological adjustment assessed three months later, controlling for initial
adjustment and the other variables controlled in cross-sectional analyses
(DeVellis, 1999). Again, husbands’ higher accuracy scores predict better ad-
justment. These findings are unusual in an important respect: many findings
linking personal attributes to health-related outcomes are difficult to interpret
causally because they involve self-reports of variables collected from a single
individual cross-sectionally. These findings, in contrast, involve a performance-
based assessment of one partner predicting an outcome in the other partner
measured three months later.

We are presently launching a study (funded by the National Institute
of Arthritis, Musculoskeletal, and Skin Diseases) examining how perceived
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control and social support mediate between illness severity and psychological
adjustment in small vessel vasculitis, a rare and potentially fatal auto-immune
disease. Both perceived control and social support are operationalized in ways
that reflect the more specific, dyad-focused, process-oriented perspective we
have advocated in this chapter. Empathic accuracy and transformation of
motivation will be assessed as specific elements of social support. Indicators
of perceived control will include a measure of dyadic efficacy intended to
assess the extent to which couples believe that they can accomplish various
actions related to illness management as a team. A secondary aim of this
five-year investigation is to explore whether a more convenient means of
assessing empathic accuracy can be devised and validated, using the dyadic
interaction paradigm as a criterion.

Currently, we are also testing the feasibility of using the empathic accuracy
paradigm to assess persuasive communication and the concomitant percep-
tions of thoughts and feelings, and accuracy of these thoughts and feelings
among couples in which one partner has been recently diagnosed with heart
disease or Type 2 diabetes. Emerging evidence indicates that close others can
be effective in influencing and persuading social network members to change
health-related behaviors. While health behavior change may be positive on
one hand, this persuasive influence comes with a cost, namely psychological
distress (Lewis and Rook, 1999). The empathic accuracy paradigm provides
the unique opportunity to examine when persuasion and influence may re-
sult in positive or negative emotions, as well as thoughts such as intention to
change a behavior. In addition, the accuracy with which a spouse perceives
these emotions and intentions can be measured. Learning when persuasive
communication can facilitate adaptation while minimizing distress could pro-
vide valuable information to interventions that attempt to involve spouses in
the behavior change process.

Translating Emotional Contagion to Research on Adjustment

One of our current studies, funded by the Arthritis Foundation, is exploring
patterns of emotional contagion in couples where one partner has osteoarthritis.
The goals of the study are to characterize the patterns of emotional contagion
that occur between spouses dealing with a chronic illness and to determine
whether certain patterns are associated with perceptions of spousal support,
marital satisfaction, and psychological adjustment. Several different patterns
of emotional contagion may arise with important implications for coping with
chronic illness. For example, both members of a couple may be insensitive to
emotional cues and fail to manifest the emotional synchronicity that charac-
terizes contagion. This lack of sensitivity may indicate a less supportive rela-
tionship. An alternative pattern that may arise is one where one partner tends
to dominate with respect to emotional contagion resulting in one-directional
contagion. In this scenario, if the person with arthritis is the dominating
spouse, then he or she may guide the emotions of the couple based on the
emotional challenges of the arthritis. On the other hand, if the well spouse is
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the dominating partner, he or she may be able to suppress manifestations of
negative emotions related to the arthritis. Mutual contagion may be another
pattern where an averaging of two individuals’ emotional states occurs. When
partners are experiencing emotions of opposite valences, a neutralization of
each partner’s mood could occur in this pattern, resulting in the partners
meeting emotionally somewhere in the middle. Finally, contagion may be
mood-driven. In this scenario, a negative or positive mood will always pre-
vail. Each of these potential patterns has different consequences for partners
coping with arthritis.

Learning about different patterns of contagion may inform interventions to
help couples manage emotions. Because emotional contagion involves the
actions and responses of two individuals, there may potentially be several
points for intervention. Individuals may be able to learn about the benefits
and harms of specific patterns of contagion in order to avoid or embrace them.
Individuals may also be able to better monitor and manage moods. The possib-
ility of making people more sensitive to contagion or building a resistance to
contagion could be explored.

Implications and Speculations Concerning Future
Research on Interpersonal Emotional Processes
in Adjustment

The preceding discussion highlights selected examples that integrate theory
and research from the fields of relationship science and emotion management,
and suggests how this convergence can be applied to study interpersonal
emotional processes in the context of adaptation to chronic illness in couples.
Recognizing that the hallmark experience of close relationships is the inter-
dependence between individuals can lead researchers to think about emotional
management and adjustment in new ways.

One new way is to acknowledge that the interdependence between couples
in later years can be a double-edged sword in terms of adjustment to chronic
illness (Revenson et al., 1991). In later years, when couples experience chronic
illness, partners tend to rely more on each other for assistance in coping and
adjustment than relying on other family members (Johnson, 1985). Lyons
et al. (1995) argue that this communal coping orientation could have both
positive and negative consequences. On the positive side, viewing the problem
from the perspective of “we,” versus “I” or “you,” redistributes the respons-
ibility of support and coping to one that is more shared rather than private.
This shared responsibility could decrease the stress associated with adjustment
to chronic illness for both spouses. On the negative side, however, viewing
the problem communally could increase the ill partner’s expectations for
social support, and foster feelings of dissatisfaction with the support that
is actually provided by the other partner (Lam and Power, 1991). Thus, the
heightened interdependence that may come with chronic illness confers both
risk and protection for the couple, and research that can clarify how to max-
imize protection while minimizing risk is needed.
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A second new way to think about interpersonal emotional factors and
adjustment is to recognize that interpersonal processes are temporal in nature.
Reis et al. (2000) have argued that influence is the defining characteristic of
relationships, because each partner affects the other, and that these interac-
tions affect subsequent interactions and behavior, with this process continu-
ing over time. Thus, to recognize the impact of close on-going relationships
requires acknowledging their temporal nature. Thomas and Fletcher (1997)
affirm this temporality and note that, typically, empathic accuracy may actu-
ally peak relatively early in a relationship and that complacency and familiar-
ity over time may lessen accuracy. Although emotional transactions may
become routinized over time within well couples, the diagnosis of a chronic
health condition may substantially alter pre-existing patterns of interdepend-
ence or interpersonal emotional functioning, such that diagnosis becomes a
window of opportunity to leverage interventions. That is, the adjustments
required by the emergence of a chronic illness may jar couples out of their
complacency and create new opportunities for enhancing empathic accuracy
skills.

A third new way to think about interpersonal factors and adjustment to
illness is to explore interconnections among concepts. This last point – that
exploring plausible but thus far undocumented linkages among variables can
offer new insights into how people adjust to illness – is considered more fully
below. Specifically, in the following paragraphs, we briefly review potential
linkages among the variables we have discussed earlier in this chapter and
between those concepts and emerging ideas in the field of positive psychology.

Interconnections

Close Relationships and Positive Psychology
A theme running through the material we have reviewed thus far is a focus
on how interpersonal relationships can facilitate more positive emotional states
and how they, in turn, can contribute to optimal adjustment to chronic ill-
ness. This perspective is highly consistent with recent work described under
the rubric of positive psychology. Fredrickson (1998; 2001) has recently pre-
sented a broaden-and-build model of positive emotions that emphasizes how
positive mood states influence information processing, behavior, and even
physiological responding. She describes several lines of research suggesting
that positive emotional states expand individuals’ thought-action repertoires
and build their enduring personal resources (physical, social, intellectual, and
physiological) (Fredrickson, 2001). Negative emotions, in contrast, promote a
narrowing of attention, selective focus on sources of threat, and preparation
for fight or flight.

In a recent review of the broaden-and-build model, Fredrickson (2001)
summarizes several of the key features of positive emotions. Among these are
(a) undoing lingering negative emotions, (b) promoting psychological resili-
ency, and (c) triggering upward spirals in which positive feelings engender
further positive states, progressing toward emotional well-being. Elsewhere,
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Fredrickson (2000) has discussed positive emotions specifically in the context
of relationships. She argues that, while unhappy couples tend to interact in
a more rigid and repetitive way, happy couples are more imaginative and
innovative in their interactions. The broaden-and-build model suggests that
a positive frame of mind is conducive to effective problem solving. Further-
more, she cites work suggesting that happy couples can actually accumulate a
reserve of positive feelings for one another that can be drawn upon during
more difficult periods in the relationship. A consequence of this reserve of
goodwill is that happy couples are less likely to exacerbate one another’s
negative feelings in the face of hardship or disagreement. Thus, a potentially
fruitful line of inquiry is to assess to what extent the processes comprising the
broaden-and-build model mediate the relationship between close personal
relationships and successful adjustment to chronic illness.

Interdependence and Emotional Contagion
Increases in interdependence between partners may enhance contagion pro-
cesses. Strong emotional bonds facilitate contagion (Hatfield et al., 1992). As a
result, couples in close, ongoing relationships may become more susceptible
to emotional contagion over time as their emotional bonds strengthen. Mood
contagion may induce positive or negative affective states that, in turn, pre-
dispose individuals to an expansion or restriction of their perspectives as
the broaden-and-build model suggests. Levenson et al. (1993) found among
older couples in dissatisfying marriages that there was greater reciprocity of
negative affect while engaged in conversations about problem areas during
lab-based videotaped conversations. This may indicate that catching a negat-
ive mood could constrict problem-solving abilities while catching a positive
mood may enhance receptivity to problem solving through the mechanism of
broadening one’s momentary thought-action repertoire. Through contagion,
one partner’s mood could influence the other’s. If the partner with a chronic
health problem is more likely to experience negative affect due to the chal-
lenges of the illness, then the well spouse may be at a greater risk of catching
that negative affect and thus, may be less equipped to provide effective aid
or support. This potentially could create a negative spiral toward poorer
functioning for both individuals. This reasoning suggests a second potentially
fruitful line of inquiry that includes contagion as an additional mediator
between close relationship factors and the components of the broaden-and-
build model.

Empathic Accuracy and Transformation of Motivation
Bissonnette et al. (1997) have suggested that empathic accuracy facilitates
better analysis of the meaning of thoughts, emotions, and behaviors within
couples as well as more adaptive transformation of motivation. Their study
of newly married couples supports this proposition. During discussions that
involve disagreements, partners who are better at empathically assessing a
spouse’s thoughts and feelings display more accommodation when discussing
disagreements than partners who are less empathically accurate (Bissonnette
et al., 1997). This accommodation is viewed as a sign of adaptive transformation
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of motivation, that is, being able to act in pro-relationship rather than self-
interested ways, in the context of conflict, disagreement or stress. Better or
more accurate analysis of thoughts, emotions, and behaviors among partners
could result in better social support for coping with a chronic illness diagnosis
as well as adjustment in terms of changing health-related behaviors. This
underscores the potential value of research examining empathic accuracy and
transformation of motivation.

Protective buffering, the intentional withholding of one’s concerns in order
to protect another person from worry, may also be relevant. Suls et al. (1997)
found that for both patient and spouse, not disclosing concerns and emotions
about the patient’s medical problem (heart attack) was associated with more
distress for the non-discloser but not the other partner. That is, spouse protect-
ive buffering was associated with spouse distress but not patient distress, and
patient protective buffering was associated with patient distress but not spouse
distress. This appears to be a case in which non-disclosure is motivated by a
concern for one’s partner, and thus appears initially to be consistent with
transformation of motivation, but inhibits a true sharing of concerns that
transformation of motivation implies.

Empathic Accuracy and Meta-mood Variables
Eisenberg et al. (1997) suggested that the ability to decode emotional informa-
tion emerges progressively during childhood and lays a foundation for em-
pathic accuracy. At first blush, there may appear to be an obvious connection
between empathic accuracy and meta-mood variables such as clarity and
confusion. Achieving high scores on empathic accuracy seems to imply that
one is clear about partner moods. Clarity might thus seem to be a necessary
prerequisite for empathic accuracy. This may not automatically be the case,
however, because of the way in which these variables are assessed. Clarity
and confusion, as meta-mood constructs, are assessed by self-report. In essence,
the resulting measurements reflect the individual’s belief in his or her own
perceptive skill with respect to moods. Although some of our findings, such
as the more differentiated responses to negative information manifested by
people who score higher on clarity or lower on confusion, suggest that these
self-perceptions may be fairly accurate, there is no logical necessity that this
be so. Therefore, people could have a high score on the meta-mood measure
of clarity, but actually score poorly on a behavioral measure of empathic
accuracy. A person high on empathic accuracy, on the other hand, may not
be aware of his or her perceptive accuracy. In fact, self-reports of empathic
accuracy tend not to converge with behavioral demonstrations of the phe-
nomenon. As Thomas and Fletcher (1997: 196) have noted, “judges’ estimates
of their own levels of empathic accuracy generally fail to predict their actual
performance on empathic accuracy tasks.” So, people’s actual empathic accu-
racy skill might not correspond to their beliefs (and self-reports) about how
skillfully they can judge others’ thoughts or feelings. Thus, skills in perceiving
other people’s emotions may exist in the absence of an awareness of those
skills or people might believe that they possess such skills when that is not the
case. The nature of the relationship between actual clarity and confusion on
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the one hand and empathic accuracy on the other is not well documented. It
may, in fact, prove to be substantial. Ability-based measures of emotional
intelligence, such as those described by Mayer et al. (2000) tapping emotional
perception, facilitation, understanding, and management may thus play an
important role in clarifying the relationships among variables. Were clarity
measured as an actual ability rather than as a self-rating, one might expect a
positive association. But there is certainly no necessity of that being the case
for a self-report measure of clarity.

Positive affect may be conducive to the accurate appraisal of others’ emo-
tional states. This is consistent with Fredrickson’s (2000) “broaden-and-build”
model, which suggests that positive affective states promote attentiveness,
openness, and receptivity to new information. These in turn should facilitate
paying greater attention to moods and making more perceptive distinctions
among them. Thus, positive affect should enhance empathic accuracy, although
negative affect (e.g. neuroticism and anxiety) appears unrelated to empathic
accuracy (Davis and Kraus, 1997). To the extent that meta-mood variables
reflect actual behavior, self-perceived attention to moods and mood clarity
should also increase in the face of positive emotions. Negative affect, on the
other hand, should constrict the intake of new information and thus interfere
with accurate assessments of other people’s emotional states (Frederickson,
2000). To our knowledge, these hypotheses have not been tested empirically.
One potential research implication of these points is the need to assess the
relationship between empathic accuracy and clarity and whether positive
affect plays a mediating role.

Emotional Contagion and Meta-mood Variables
One might expect increased attention to moods to facilitate emotional conta-
gion. As we have noted earlier, the foundation of emotional contagion is that
observing another person’s emotional state induces that emotional state in
the observer (e.g., Hatfield et al., 1994). To the extent that an individual is
generally attentive to emotional information, opportunities for contagion should
be enhanced. Furthermore, being able to differentiate emotions might also
contribute to emotional contagion (e.g. Eisenberg et al., 1997). That is, some-
one who is more able to differentiate emotional states with clarity may take
on an emotion that matches more precisely that of the person observed. Self-
report measures of meta-mood may not fully capture these relationships,
however, if they do not represent actual skills. For the same reasons noted in
the preceding section, positive affect might enhance receptivity to emotional
cues. This in turn, might increase emotional contagion. Thus, it might be
useful to study the relationships of attention to moods and mood clarity with
emotional contagion.

Further Complexities

Three other issues related to applying emotional and interpersonal concepts
in health psychology merit discussion. These are (a) measurement, (b) close
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personal relationships other than marriage, and (c) the potential importance
of variables at other levels of specificity than the individual or dyad.

The processes we have discussed vary with respect to ease of measurement.
Meta-mood variables are reflective observations of one’s own activities or
processes. The individual’s perception is the variable of interest. Thus, it is less
surprising that these variables have been measured successfully by means of
questionnaires. Mayer et al. (2000) now favor greater reliance on performance-
based measures of emotional intelligence constructs. Although there seems to
be conceptual overlap between the earlier meta-mood variables and specific
components (e.g., Emotional Perception and Emotional Understanding) of
the more recent measures of emotional intelligence, they do not appear to be
identical. These new measures, should further work support their validity, are
potentially attractive because they can be administered in a paper and pencil
format.

Empathic accuracy can only be assessed at the present time by performance-
based methods such as the dyadic interaction paradigm. This is a labor-
intensive procedure that poses a substantial obstacle for many studies not
specifically concerned with dyadic relationships. As a result, the potential
importance of empathic accuracy may be largely overlooked. A more conveni-
ent means of assessment would be very attractive, but this may be difficult to
achieve. Thomas and Fletcher (1997) note that self-report measures of em-
pathic accuracy have not succeeded, in part because of social desirability bias
and also because individuals simply cannot estimate their empathic accuracy
with an acceptable degree of precision. Other conceptual problems plague
attempts to develop self-report measures of empathic accuracy. If one were to
use questionnaire methodology, for example, to whom would the questions
be administered? Stated somewhat differently, is empathic accuracy some-
thing that we should perceive in ourselves or that others should see in us? Or,
is it a fundamentally interpersonal process that cannot be assessed from the
perspective of either member of the dyad singly? Empathic accuracy may
entail the interaction of one partner’s skill in transmitting and the other’s in
receiving relevant cues. In support of this view, Noller (1981) observed that
members of unhappy couples had more difficulty assessing the thoughts and
feelings of their spouses than those of strangers. One possible interpretation
for such a pattern of findings is that while one spouse was capable of receiv-
ing relevant cues, the other failed to transmit them clearly. Thus, when paired
with a less inept transmitter, perhaps, the performance of the successful
receiver would improve. Finally, if empathic accuracy is truly a skill (or set of
skills), perhaps only actual performance is a credible indicator. Some of the
same issues might also pertain to the ability-based measurement of emotional
intelligence, despite the apparent success of a paper and pencil measure such
as the Mayer, Salovey and Caruso Emotional Intelligence Test (MSCEIT; Mayer
et al., 1999; 2000).

Although we have focused primarily on married couples, there are other
interesting and potentially important dyadic relationships to which the same
theories and methods may apply. In the course of our research, for example, we
have observed that many mature women with chronic illnesses rely primarily
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on their adult daughters as sources of support. In cases where a woman’s
husband is deceased, the mother–daughter relationship may be even more
important. To our knowledge, this relationship has received relatively little
attention from health psychologists. Although such a relationship might not
entail the same forms of interdependence as marriage, empathic accuracy and
emotional contagion may still be important elements of the emotional com-
munications surrounding a chronic illness. Other non-marital close relation-
ships may be similarly important. Enduring friendships, loving relationships
between members of gay and lesbian couples, and interactions among blood
relatives other than mothers and daughters (e.g., siblings) may all influence
adaptation to chronic illness and serve as arenas in which the interpersonal
processes we have been discussing are transacted. An important relationship
of a very different sort is that between patient and provider. Here too, a sense
of mutual commitment to common goals, clarity in communicating about
emotions, and empathic skills may influence adjustment to chronic illness.
These factors may also lessen the burden on the person in the helping role,
either professional or non-professional.

In all of these examples, as in the work with married couples, it is essential
to recognize the two-way nature of dyadic communication and interaction
and to avoid the pseudounilaterality bias (Duncan et al., 1984). Although
interpersonal processes may not be perfectly symmetrical, it may not be
one’s role as patient that determines what skills will yield benefits to whom.
In our past work, husbands’ empathic accuracy seemed to benefit their
wives irrespective of which partner was the person with the chronic illness.
Expectations for mutual benefit, no doubt, are different in patient–provider
relationships (Lewis et al., 2002), for example, but this does not imply that
only one member of the dyad need have skills in emotional management.

Throughout this chapter we have argued that dyadic relationships are im-
portant and provide insights not necessarily obtainable from studies focused
at the individual level. This principle can be extended both to more general and
more specific levels of analysis. Health problems have a fundamental biological
component and occur in the context of societies and cultures. Ultimately, a
full understanding of health and illness requires examination at all levels. The
variables and processes we have discussed do not exist solely at the individual
or dyadic level. Mood processes have physiological underpinnings and social
consequences. The rash of recent violence in schools, in some cases apparently
stemming from interpersonal antipathies, exemplifies the latter. Processes such
as emotional contagion have been described in terms of their biological adapt-
ive value on the one hand and are manifested in the actions of mobs, on the
other. Taylor and colleagues (2000) recently have suggested that affiliation in
response to stress may have a biological foundation. Thus, it seems appropri-
ate to view the variables we have discussed at the individual and dyadic levels
as having meaningful analogs at both lower and higher levels of analysis.
A biopsychosocial model, as described by Engel (1977) may be necessary to
embrace all of the features that have a bearing on interpersonal emotional
processes in adjustment to chronic illness. Within the arthritis research com-
munity, the need to enhance both professional and public understanding of
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the biopsychosocial aspects of the illness and its management has been form-
ally stated (Parker et al., 1993). Scientific disciplines whose subspecialties
span multiple levels, such as psychology and public health, may be in a
critical position to play an important and active role in broadening public and
scientific awareness of the multi-level determinants and consequences of health
and illness.

We have provided some selective examples of how specific social psycho-
logical perspectives can be applied to understanding adaptation to chronic
illness. We chose work related to interdependence theory and emotional man-
agement because we believe that these areas may be especially well-suited for
addressing certain research questions of interest to health psychology. More-
over, instances in which theoretical and empirical work from these areas has
been applied to questions of health and illness remain scarce. We hope that
by drawing the attention of health psychologists to the potential importance
of this work, these theoretical approaches will be used more widely. Ulti-
mately, we believe that the type of work we have described will also serve as
a basis for interventions aimed at couples confronting chronic illness. Apply-
ing concepts from relationship science and mood management perspectives to
research and applications in health psychology may pose substantial concep-
tual and methodological challenges. We view these not so much as barriers
to further progress but as opportunities for the continued development of our
understanding of emotional and interpersonal processes and their role in
health and illness.
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Introduction

Writing or talking about upsetting emotional experiences is associated with
improvements in mental and physical health. The goal of this paper is to
explore the social, linguistic, physiological, and personality correlates of this
phenomenon. Central to this work is the idea that writing brings about greater
social integration which, in addition to the cognitive and emotional changes,
is associated with better health. To what degree does writing about an emotional
event bring about changes in peoples’ social worlds? To what degree is it
possible to identify who is most likely to benefit from writing about emotional
topics? How do individuals talk, interact, and move about in the natural
environment and what do these patterns tell us about their potential health?

Research surrounding the effects of writing about emotional experiences
has progressed at a remarkable rate (Lepore and Smyth, 2002). Work from
multiple labs, including our own, has repeatedly demonstrated that translating
experiences into language can influence health in several ways. Studies have
demonstrated that writing benefits samples of both healthy and unhealthy
participants. Particularly important, a number of projects are beginning to
demonstrate some of the cognitive and linguistic bases of the benefits of
writing. Below, some of the more promising findings are mentioned.

A Brief History of the Writing Paradigm

The basic writing paradigm developed in our labs in the mid-1980s required
individuals to write for 3–4 consecutive days about traumatic or emotional
experiences or to write about non-emotional control topics (Pennebaker and
Beall, 1986). The primary finding has been that emotional writing is associated
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with improved physical health, as measured by drops in physician visits, reduc-
tions in self-reported physical symptoms, and enhanced biological functioning
(as measured by various immune and autonomic measures). Smyth (1998),
in a meta-analysis of the writing paradigm drawing on 13 studies from five
labs, reported that disclosive compared with control writing was associated
with improved physical and mental health, including drops in doctor visits
(d = 0.42), changes in physiological functioning, including improved immune
and hormonal function (d = 0.68), and reports of better psychological well-
being (d = 0.66).

Since the submission of Smyth’s paper, dozens of additional studies have
been published, accepted for publication, or submitted that further demon-
strate the effects of writing. Although the majority of replications and exten-
sions have been conducted with college students, others have found that
writing about emotional topics is associated with reductions in pain behavior
(Kelley et al., 1997) and medication use among chronic pain sufferers, fewer
health visits to the infirmary of maximum security psychiatric prisoners
(Richards et al., 2000), reduced rates of depression among victims of crime
(Schoutrop et al., 1997), and better health and adjustment of women follow-
ing the birth of a child (Rimé et al., 1998). In two recent studies, Smyth et al.
(1999) report that writing about emotional topics relative to superficial ones
is associated with better clinical prognoses (as rated by blind physicians),
including greater lung capacity among asthmatics and better mobility scores
among arthritics. The disclosure effect holds up across cultures, age, and social
class (see Pennebaker and Graybeal, 2001; Lepore and Smyth, 2002).

Expanding the Domain of Outcome Measures

In the late 1980s and early 1990s, the writing paradigm consistently demon-
strated positive effects for objective health outcome measures, such as health
center visits, medication use, medical costs, and various immune markers.
Soon, an increasing number of experiments began demonstrating that writing
about emotional topics could potentially affect non-health measures. For
example, three studies have found that students who write about coming to
college subsequently evidence improved grades. Men laid off from their jobs
who wrote about this experience found jobs more quickly than controls who
either didn’t write or who wrote about time management (Spera et al., 1994).
The writing paradigm, then, has proven to be a powerful technique to bring
about behavioral changes.

More complex has been the ability of disclosive writing to bring about
changes in self-reports of distress. Smyth (1998) reports that immediately
after writing about emotional topics people report feeling more distressed than
controls. However, follow-ups at least one month after the writing studies
indicate that self-reported distress is lower among experimentals than controls.
The self-reports, however, vary most extremely from study to study – with
approximately half of the studies finding no long term self-report effects and
the other half finding rather large effects. Interestingly, some studies measuring
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more extreme distress – such as post-traumatic stress disorder (PTSD) symptoms
(Schoutrop et al., 1997) or depression or rumination about a specific event
(Lepore, 1997) have found writing to be more beneficial than labs relying on
general negative affect. Indeed, Lepore’s studies indicate that the actual levels
of intrusive thoughts about the writing topic may not drop, but the degree to
which the thoughts are disturbing is much lower.

Of particular relevance is the fact that studies have not found consistent
changes in any self-reports of overt behaviors following writing. In other
words, emotion writing participants go to the doctor less and are in better
objective physical condition after emotional writing even though they report
no differences in sleep or eating patterns, dietary or exercise habits. Similarly,
in three studies where college grades were measured, disclosive writing par-
ticipants’ grades improved even though their self-reports of studying, class
attendance, or any other school-related behaviors did not change. Finally,
even though experimental participants are able to land jobs based on their job
interviews compared to controls, the two groups do not differ on any self-
reports of social behaviors, including number of heart-to-heart discussions
with others, social participation with others, or comfort in talking with others.
In short, self-reports of social and psychological factors appear to be virtually
independent of the more objective variables that they should mirror. As will
be apparent, this probably reflects shortcomings in the nature of self-reports
rather than an absence of true behavioral change.

Developing New Theoretical Conceptions

The evidence is now fairly solid that translating emotional experiences into
language can be healthy. The explanations for the phenomenon are still in
dispute. Further, the writing-health link appears to influence individuals along
multiple levels. To further complicate the picture, a number of intriguing and
oftentimes unexpected findings are emerging from multiple labs.

Inhibitory Processes
One of the first hypotheses to explain the effectiveness of disclosure dealt
with inhibition. Specifically, it was proposed that not talking about emotional
upheavals was a form of inhibition. That is, actively holding back thoughts,
feelings, or emotions was a form of stress that exacerbated a number of
adverse biological processes – such as increased cortisol production and immune
suppression. According to this inhibition model, the act of writing about an
emotional topic would allow individuals to organize and assimilate the event
which would bypass the need for further inhibition (Pennebaker, 1989).
Indeed, several correlational studies hinted that such processes may be at
work (e.g., Cole et al., 1996a; 1996b; Major et al., 1998; Gross and Levenson,
1997). Note that these ideas are consistent with Wegner’s (1994) work on
thought suppression and ironic processing. That is, by attempting to control
ongoing thoughts, individuals are ultimately monitoring more information at
higher rates which could help to explain the apparent work of inhibition.
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Despite the promise of inhibition models, direct tests of changes in inhibi-
tion among people who write about emotional topics have yielded disappoint-
ing results. For example, no differences in health outcomes have been found
between participants who claim that they have not previously disclosed trau-
mas versus those who have disclosed their traumas (Greenberg and Stone,
1992). Similarly, individuals are not able to report (or even understand)
questions that ask them the degree to which they are actively inhibiting or
holding back their thoughts, emotions, or behaviors (Pennebaker et al., 1988).
At this point, then, the inhibition hypothesis would have to be considered as
unproven and still not adequately tested.

Cognitive Integration Ideas

A number of labs, including ours, have been working on the assumption
that writing about an upsetting topic helps to organize and/or assimilate the
complex features of traumatic experience. The various explicit and implicit
cognitive models have focused on different facets of cognitive organization
and narrative construction. Smyth and his colleagues (1999), for example,
have assumed that writing fundamentally organizes an upsetting experience.
As an indirect test of this, the authors had people either write about a trauma
in an organized or fragmented way. Only doing so in an organized way was
associated with health and mood improvements. Williams-Avery (1998) re-
ported similar effects such that writing instructions that stressed organization
provided better outcomes than those that did not. Using a different analysis
strategy of looking directly at the ways individuals write about emotional
topics, several labs are now finding support for the idea that constructing
a narrative over the course of writing helps the individuals to integrate the
experience. Specifically, by looking at word usage (e.g., an increasing use of
specific cognitive words over the days of writing), health improvements are
efficiently predicted. These word patterns have now been reported by
Pennebaker and Francis (1996), Pennebaker et al. (1997), Keough et al (1998),
Petrie et al. (1998), and Klein and Boals (2001).

Using techniques that focus more on the direct cognitive effects of emo-
tional writing, Klein and Boals (2001) have recently found that a task that
measures working memory shows differential effects from before to after
writing as a function of emotional writing. That is, participants who wrote
about traumatic experiences evidenced greater working memory in the weeks
after writing in comparison with those who wrote about superficial topics.

Finally, Taylor and her colleagues (1998) have reported that individuals
who are asked to visualize an emotionally upsetting experience show mood
and self-reported health effects consistent with writing about an upsetting
experience. Based on Taylor and Schneider’s (1989) mental simulation model,
the act of carefully thinking through an event may help the individual to find
meaning to the event and, at the same time, help them adopt more efficient
coping strategies. What is particularly intriguing about this approach is that
the mental simulation exercise is not requiring participants to use language as
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a mental simulation tool. Indeed, it would be instructive to learn the degree
to which people are using language automatically within the paradigm.

Other Explanatory Models
It is tempting to consider each of the above models as mutually exclusive.
Indeed, one problem is that many of these approaches are examining the
disclosure/health link from different levels of analysis. Hence several models
could all be true. In addition to the inhibitory and cognitive approaches, a
number of additional explanatory schemes have been suggested in recent years.

1. Habituation. Greenberg et al. (1996) reported the results of a fascinating
project wherein previously traumatized students wrote about either their
own personal trauma or about someone else’s trauma as though it were
their own or, in a third group, about superficial topics. The authors found
that writing about an imaginary trauma was as effective as writing about
one’s own trauma. They argue that the mere writing of an emotional topic
helps to habituate the person to the emotions aroused by the topic (cf.,
Mendolia and Kleck, 1993). Note that the important work of Foa and
Meadows (1997) is consistent with this habituation explanation. That is,
when individuals must actively confront an emotional topic on multiple
occasions, the magnitude of anxiety ratings and ANS activity drops.

2. Individual differences. An ongoing debate in the writing-health research area
concerns the degree to which individual differences may moderate the bene-
fits of translating experiences into words. Most studies drawing on normal
populations have failed to find consistent personality markers. However,
studies drawing extreme samples of high and low hostility (Christensen
and Smith, 1993) and alexithymia (Paez et al., 1999) suggest that those
naturally more hostile and unable to verbalize their feelings may benefit
more than low hostile or alexithymic individuals. Similarly, Smyth’s meta-
analysis indicates that males may benefit more from writing than females.

3. Mapping the social dynamics of disclosure. Rimé (1995) argues that disclosure
of emotional topics is essentially a social act. His work on social sharing
has roots in the self-disclosure literature (e.g., Jourard, 1971; Derlega
et al., 1993). He is finding that well over 90 percent of emotional experi-
ences are shared with others. Further, social sharing in the first few days
after an event is correlated with improved health. Continued social sharing
several weeks or months after an experience both reflects and, perhaps,
exacerbates negative emotions (cf., Bonanno et al., 1995). Much like Stiles
et al.’s (1992) fever model of disclosure, social sharing both reflects emo-
tional turmoil and indicates movement towards improved health. Consist-
ent with much of the social support literature, Rimé (1995) argues that
disclosure in the first days or weeks after a trauma ultimately changes the
quality of a person’s social network by bringing people closer together.
Disclosure, then, serves as a force of social integration. Interestingly, Rimé
suggests that even private disclosure (as with writing) helps free the per-
son from the stress of the non-disclosed event which ultimately allows for
greater social integration.
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Rimé’s work, as well as some of our own, is also consistent with many of
the social integration ideas first suggested by Durkheim (1951) wherein men-
tal health was viewed as the result of the relationship between individuals
and their social worlds. Durkheim, and, more recently, a growing number
of social support researchers (e.g., Cohen et al., 2000; Cutrona, 1989; Pierce
et al., 1992), have argued that individuals’ relations with others must be
viewed from both the individuals’ own needs as well as those of their poten-
tial social network. Unfortunately, with a few notable exceptions (e.g., Bradbury
and Fincham, 1992; Dunkel-Schetter et al., 1992), most work that attempts to
look at social support and integration has relied exclusively on self-reports
rather than on objective changes in peoples’ social interactions or relationships.

A number of investigators have reported findings that support the idea that
either inhibiting a secret or an emotion can disrupt social processes or, con-
versely, that disclosure can facilitate social dynamics. Finkenauer (1998) con-
ducted an experiment wherein individuals were asked to sit in a room and
talk with another participant. For half of the dyads, one member was told a
secret that they were not supposed to tell the other person. For the remaining
dyads, the person was told the same information but it was not conveyed as
a secret. Self-reports of the quality of the subsequent interaction (from both
parties) indicated that the secret-shrouded interaction was viewed as less
satisfying than the non-secret condition. Similarly, a recent study by Richards
and Gross (1999) employed a similar paradigm wherein two people watched
a disturbing film. For half the dyads, one of the members was instructed to
suppress emotional feelings. In those dyads where emotional suppression had
taken place, the subsequent “free” interactions were shorter and less satisfy-
ing for both parties. Finally, Lepore and Greenberg (in press) have found that
individuals who had recently broken up with a loved one were more likely to
return to their old relationship if they were randomly assigned to write about
the relationship than about a control topic.

Summary

Writing about emotional topics exerts a powerful influence on mental and
physical health. Across multiple labs, there is now sufficient evidence to indicate
that the systematic writing (or talking) about emotional events is a thera-
peutic tool with clinically significant medical and social effects. Although there
are overlapping explanations for the effect, most either directly or indirectly
indicate that the translation of emotional events into a linguistic format is
sufficient, and perhaps necessary, for long-term effects to accrue.

Explorations into Language

Language, by its very nature and evolution, is a social tool. Many of the beha-
vioral effects associated with writing – better grades, fewer illnesses, ability to
get better jobs, etc – are indirectly and directly social. What many of these
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studies are now indicating is that the cognitive changes that may result from
writing change the writers’ relationships with others in their social worlds.
Whereas the immediate effects of writing is to change how the individual
thinks and, perhaps, is able to move past the trauma, the salutary effects are
likely to be the social changes that result from these cognitive changes.

Development and Use of a Language Analysis Technique: LIWC

One of the biggest barriers to studying the role of language in a social context
is in deciding which dimensions of language to explore. More importantly,
any measurement strategy must be relatively simple and, at the same time,
capture language on a rather broad level. One of the first goals in our own
language work was to further develop a computerized text analysis program,
Linguistic Inquiry and Word Count, or LIWC (Pennebaker et al., 2001). The
original LIWC program was developed without a general sense of how indi-
viduals naturally use language and, therefore, was largely deduced from
ongoing theories in psychology. Over its years of development, the basic
structure of the program was changed to include categories that were often
used by writers and speakers. For most common (i.e., not technical) text files
of written or spoken transcripts, the LIWC program now captures approxim-
ately 80 percent of words. Cosmetically, the program was updated by making
it compatible with most desktop computers, including PCs and Macintosh.
The current version of the program is user friendly and fast.

Although a number of validity studies have been conducted using LIWC
(see below), most have compared LIWC categories against self-report meas-
ures or judges’ ratings. An inherent difficulty of LIWC is that it is a con-
ceptually crude program. That is, word count programs fail to correct for
context, synonyms, irony, metaphor, etc. In addition, they are unable to
assess co-occurrence of words or phrases. Higher-order concepts such as text
coherence are simply not computed. An important goal for future research is
to compare LIWC results with those of more traditional discourse strategies.
Further, it is imperative that we link strategies such as LIWC with more
sophisticated strategies such as Latent Semantic Analysis (LSA).

Language and Disclosure

Why does writing or talking about emotional upheavals affect physical and psy-
chological health? This question, of course, goes beyond the writing paradigm
and addresses the broader question of why psychotherapy itself is effective.
At least two strong possibilities exist. The first deals with the construction of
a narrative. That is, individuals who write about traumas naturally come to a
coherent understanding of the event. Further, this understanding is thought
to be inherent in the cognitive language of their disclosure. A parallel argument
suggests that translating emotional experiences into words is ultimately a label-
ing phenomenon. That is, by merely attaching a linguistic label to an inchoate
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feeling, the person would be less autonomically aroused due to increased
certainty, which would help the person to better construct a narrative about
their experience.

Use of Cognitive and Emotion Words

One of the primary motivations for developing the LIWC program was to
learn if the language individuals used while disclosing emotional topics would
predict long-term health changes. Based on the Pennebaker and Francis (1996)
pilot study, we found that a particular linguistic “fingerprint” was associated
with reductions in physician visits following participation in the disclosive
writing. Those who wrote about traumas were more likely to benefit if, over
the three days of writing, they used a high number of positive emotion words,
a moderate number of negative emotion words, and, most important, an
increasing number of cognitive (i.e., causal and insight) words from the
beginning to the last day of writing.

We were able to apply this model to six writing studies in a more systematic
way (see Pennebaker et al., 1997). Again, the same linguistic pattern predicted
improved health. The implications of these findings are intriguing. First, use
of emotion terms is moderately important. Counter to our earlier predictions,
positive emotion words are linearly related to health while negative emotion
words are curvilinearly related (an inverse-U function). These findings sup-
port current views on the value of optimism (e.g., Scheier and Carver, 1985;
Peterson et al., 1988). At the same time, the negative emotion findings are
consistent with the repressive coping literature (Jamner et al., 1988) in that
those people who do not use negative emotion words in describing traumatic
events are at greater risk for subsequent health problems than those who use
at least some negative emotion words.

Most striking, however, are the relative effect sizes of cognitive change
words. An increasing use of cognitive words accounted for far more variance
in health improvement than did emotion words. These data, as noted below,
indicate that the construction of a story or narrative concerning an emotional
upheaval is essential to coping. Particularly exciting is that this pattern of
effects has now been reported by two independent labs. Keough et al. (1998)
found that cognitive change over a 2-week diary writing period was linked to
health improvements. Klein and Boals (2001) have reported that an increase
in cognitive word use over the days of writing is linked to measures of greater
working memory up to 12 weeks after the study.

References to Self and Others: Pronouns and Perspectives

An alternative computer-based approach to linguistic analysis relies on more
inductive ways of establishing the pattern of word use. One particularly prom-
ising strategy is Latent Semantic Analysis, or LSA (e.g., Landauer and Dumais,
1997). A technique such as LSA is akin to a factor analysis of individual
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words. By establishing the factor structure of a large number of writing
samples, it is possible to learn how any new writing samples are similar to
one another. Traditionally, this technique has been used to determine the
degree to which any two texts are similar in terms of their content – almost a
proxy of text coherence. In theory, then, one might predict that the more
similar the content of trauma essays over the 3–4 days of writing, the more
the person’s health would improve. If one made such a prediction, however,
one would be wrong. LSA analyses of three writing studies failed to uncover
any relationship between linguistic content and health.

An alternative way to think about writing is to focus on writing style as
opposed to writing content. Style is, to a large extent, determined by “junk”
words – pronouns, articles, conjunctions, prepositions, and auxiliary verbs.
These style-related words are variously referred to as closed-class words,
function words, or particles (Miller, 1995). Interestingly, most LSA techniques
routinely throw out these particles since they do not carry the same informa-
tion as more content-heavy nouns and verbs.

Across a series of style-based LSA analyses, we have recently discovered that
particles in general and pronouns in particular have been found to correlate
highly with health improvements. Basically, the more that individuals shift in
their use of pronouns from day to day in writing, the more their health
improves. Indeed, across three separate studies, pronoun shifts among trauma
writers correlated between 0.3 and 0.5 with changes in physician visits
(Campbell and Pennebaker, 2002). Closer inspection of these data suggest that
healthy writing is associated with a relatively high number of self-references
on some days but not others. Alternatively, people who always write in a
particular voice – such as first person singular – simply don’t improve.

Although our LSA studies are still in the early stages, they are suggesting that
the ability to change perspective in dealing with an emotional upheaval may
be critically important. The data also indicate that pronouns may be an over-
looked linguistic dimension that could have important meaning for researchers
in health and social psychology. After all, pronouns are markers of self-
versus group-identity (e.g., I versus we) as well as the degree to which people
are focused on or are relating to others. As discussed below, pronouns may
provide insight into people’s level of social integration as well as self-focus.

Emotion Labeling

Concurrent with the language and disclosure project, it is important to know
if the mere act of labeling an emotion can help to reduce its adverse effects.
To explore this possibility, Hayward (1997) conducted an emotion labeling
study where 77 college students saw two 5-minute movie clips that aroused
sadness or anger. After viewing each clip, subjects wrote a description of the
movie “as though you were describing it to a friend.” Skin conductance level
(SCL) and heart rate (HR) were recorded every 20 seconds over the course of
the experiment. After the second movie (which was counterbalanced), the
primary manipulation was introduced: half of the participants were asked to
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list the emotions they were currently feeling; the remaining were asked to list
objects in the room. Ratings of the narrative by the independent judges indic-
ated that those who labeled their emotions wrote “better” narratives about
the second movie than those who listed objects in the room. Unexpectedly,
emotion labeling was associated with immediate increases in both SCL and
HR compared to object labeling. Better narratives, then, may have been motiv-
ated by the forced awareness of how people were feeling. That is, if indi-
viduals are required to acknowledge how they feel, they may be more invested
in analyzing why they feel the way they do.

Inhibition and Immune Function

An explanatory scheme that has not been tested well concerns inhibition.
Originally it was argued that non-disclosed traumatic experiences increased
illness rates because of the physiological work of inhibition. To directly
explore the links between inhibition and immune markers, we conducted a
2 (emotional versus control writing for 3 days) × 2 (suppression versus non-
suppression) × 2 (pre versus post) between-within experiment on 40 medical
students to learn if (a) writing about traumatic experiences could bring about
immediate change in immune markers, and (b) if suppressing thoughts about
the writing topics would be associated with immune suppression (Petrie et al.,
1998). Participants wrote for 3 consecutive days, 15 minutes per day. After
each day’s writing, participants were told to sit quietly for 5 minutes and
either think about anything (no suppression) or to think about anything
except their writing topic (suppression). Blood was drawn before writing and
after the 5-minute thinking period each day. Blood counts of lymphocytes
(e.g., t-helper, t-suppressor, and NK cells) were assayed.

Two important effects emerged. First, lymphocyte counts were affected by the
manipulations in the predicted directions. That is, emotion writing was associ-
ated with higher lymphocyte counts than control writing; suppression manip-
ulations were linked to lower lymphocyte counts. More intriguing were the
correlations between the lymphocyte changes and language use over the course
of writing. Congruent with the original LIWC-disclosure findings, the more
that individuals’ cognitive word counts increased over the 3 days of writing, the
greater the lymphocyte counts after each day after writing. In other words,
those who are constructing a story or working through their traumas are
the same subjects who show the most pronounced immune change each day.
A third finding is also notable. These trends in the suppression condition failed
to show consistent language-immune correlations. Indeed, all indications sug-
gest that suppression after writing may block the normal assimilation process.

Writing Among Unique Samples

Part of the disclosure-health project has been devoted to learning the bound-
ary conditions of writing. Are there some groups for which writing is not
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beneficial? Are certain classes of instructions more efficient than others? How
flexible can the writing instructions and context be? Among the samples that
we have been studying include stigmatized members of the university com-
munity, those most stigmatized within a psychiatric prison population, and
workers in an unstable city bureaucracy under stress from both their clients
and their employer.

In the last few years, social psychologists have conducted some intriguing
studies that indicate people who are members of stigmatized groups (e.g.,
ethnic minorities) underperform in stereotype relevant domains if they are
reminded of the stereotype or their membership in that group. For example,
Steele and Aronson (1995) report that if African Americans are given a stand-
ardized test and, at the beginning of the test they are asked to report their
race, they subsequently perform more poorly than if they don’t first report
their race. Similarly, Brown and Josephs (1999) find that women do more
poorly on standardized math tests if they initially report their sex than if they
don’t. Interestingly, feelings of being stigmatized are also associated with poorer
general physical health, even after age, sex, social class, etc. are statistically
controlled (Williams, 1997). Would writing about one’s stigmatized status
help to resolve issues about this stigma and be associated with improved
health?

As a pilot test of this, we selected a sample of approximately 60 students
who claimed to be a member of a group of people who, from society’s view,
were seen in a negative light, including ethnic minorities, gays/lesbians, and
so on (Pennebaker and Seagal, 1999). Participants wrote either about being a
member of the stigmatized group or about being a member of the general
university community. A third control group wrote about superficial topics.
Approximately one month after writing, the students were again contacted
and asked the degree to which they identified with their stigmatized group
and with the university in general. Those who wrote about being a member
of a stigmatized group reported higher levels of collective self-esteem at the
one-month follow-up than those who wrote about being a member of
the university community. Levels of reported campus activity did not change
as a function of writing topic. When the data were analyzed looking at the
visibility of the stigma, a writing condition by visibility interaction was
revealed. Those writing about being a member of the university community
who had a visible identity (e.g., race) and those writing about being a mem-
ber of a stigmatized group who had a non-visible identity (e.g., sexual orien-
tation) reported the highest levels of collective self-esteem a month after
writing. Although not statistically significant (p < 0.12), health center effects
were in the same direction. That is, people with visible identities benefited
from trying to come to terms with the general university community whereas
those with secret identities – such as lesbians and gay men – benefited more
in trying to come to terms with their secrets.

Applying the logic of the stigma project, we re-analyzed data from an
earlier study among psychiatric prison inmates at a maximum security unit in
Illinois. Going on the assumption that sex offenders were the most stigmatized
of all prisoners in both the other prisoners’ and the guards’ eyes, we predicted
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that sex offenders would benefit most from writing. Indeed, in a study of almost
100 prisoners who were randomly assigned to write about trauma, about a
control topic, or a no-writing control for three days, we found that the stig-
matized sex offenders evidenced much greater health (as measured by drops
in prison infirmary visits) after emotional writing than any other group or
condition (see Richards et al., 2000).

In Search of Cognitive Measures

A continuing frustration has been that participants in our writing studies tell
us that writing or talking about traumas profoundly change the ways they
think about them. Self-reports asking people how much they think about the
topics fail to yield meaningful results. Our attempts at finding meaningful
cognitive markers of change have simply not panned out. Despite these fail-
ures in self-reports and cognitive markers of change, it is inconceivable that
cognitive and/or social changes are not occurring. This assumption is based on
the objective facts that writing produces clinically and statistically meaningful
changes in health behavior, physiological activity, study behavior, etc. –
effects that are clear to the participants and researchers.

One of our attempts to better tag cognitive changes from before to after
writing was a variation of the beeper strategy. The basic idea was that particip-
ants were given a tape recorder and a beeper. Whenever they were beeped
(actually “vibrated” since the beep mode was turned off), they were to quietly
talk into the tape recorder about what they were thinking as they were
paged. As an initial test of this procedure, a group of 15 undergraduates,
graduates, and the author were paged, on average, every 12 minutes (plus or
minus 8 minutes) for two consecutive days. Although the technique itself was
workable – albeit rather annoying – we discovered some interesting problems
in the study of spontaneous thoughts. For example, on most beeping occa-
sions, people were not thinking – or at least they weren’t aware that they
were thinking. Indeed, thinking was most likely to be reported when people
were disengaged from their environment (alone driving, in an unpleasant
group setting, exercising alone). If they were engaged in a conversation,
watching television, listening to music, or reading, most respondents noted
that they were not thinking. Their entries on the tape recorder reflected this.
Examples of “thoughts” include: watching the Simpsons on television, talking
to mother about clothes, not thinking about anything.

In addition, there were large individual differences. Even with extensive
training on the nature of thoughts and how to record them, some people had
virtually no thoughts at all (approximately 1 percent of all their recording
entries); others were as high as 80 percent. Even among those with high rates
of reported thoughts, many later reported during debriefing that they made
up thoughts based on the context of being beeped. For example, one person
who was driving when he was beeped said he was thinking about how his cat
was doing. During debriefing, he admitted that he was thinking about his
cat because the beeper’s vibrations reminded him of his cat’s purring.
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Although the thought sampling idea was appealing, it simply didn’t work.
In fact, the failure of the beeper technique led us into a far more promising
direction that involved the random sampling of language and social behavior.
Indeed, our recent findings from our language sampling has opened up new
vistas in trying to understand language, cognition, social behaviors, and health.

Summary

Although there appear to be cognitive changes resulting from the writing,
these changes are not immediately measurable using self-reports or cognitive
measures of accessibility or semantic networks based on self-reports. Further,
self-reports of behaviors following writing typically fail to yield consistent
effects as a function of condition. It is critical to explore alternative measure-
ment strategies – ideally some which serve as reliable proxies for cognitive
activity (e.g., naturalistic language) and for real world behaviors.

The awareness and labeling of one’s emotions may contribute to health and
behavior change. The awareness of negative emotions above some minimal
threshold may be necessary for health improvements but excessive awareness
and/or expression may be counter-productive. The awareness/expression
of positive emotions exert a positive effect on health. Ultimately, however,
the effect size of using emotion words in writing about an event is relatively
small. Emotion awareness, then, rather than expression per se appears to
be an important factor in writing about emotional topics and subsequent
health.

Through all of this research on word use, it is easy to lose sight of a central
fact: Language is ultimately a social act. Our ability to express ourselves in
words evolved so that we could convey thoughts and perceptions to others.
The various linguistic analyses suggest that certain ways of using language in
writing may explain why the use of cognitive words and pronouns may be
particularly important in predicting health changes. Changes in causal and
insight words serve as markers of how individuals change in the ways they
are organizing and representing complex emotional or traumatic experiences.
At the same time, pronouns reflect how people are thinking about themselves
relative to other people. The stigma data further point to the role of social
factors in both the inhibition and expression of emotional topics. As outlined
below, the understanding of linguistic changes associated with writing must be
looked at within the context of the participants’ social worlds.

Towards a Theory of Social Integration

Much of our earlier work has suggested that there is a need for greater
examination of the social dynamics surrounding the disclosure processes.
Through a number of unexpected findings and the unforeseen power of the
LIWC and LSA methodologies, we have embarked on several studies that
directly examine some of the social and language changes surrounding writing,
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talking, and health. Three research projects have been particularly promising:
the development of environmental monitoring, the study of natural conversa-
tion on the Internet (specifically, the ways people talked following the death
of Princess Diana), and the study of support groups. From these studies, we
have been developing a general theoretical perspective dealing with social
integration.

Recording Natural Language in the Environment

For the last few years, we have become intrigued with the idea of capturing
what people are naturally saying and doing in their worlds. Recall that we
had originally attempted to use a thought sampling methodology using the
beeper strategy as a way of learning how people changed in the ways they
thought from before to after writing. As we learned, any beeper system is
inherently invasive and ultimately relies on individuals’ self-reports of their
environments. As an alternative, we designed a tape-recording system that
remains off for a specified number of minutes and then records for a set
amount of time before turning itself off and starting the cycle over again. The
most recent version of the system relies on a digital recorder and microphone
that fit easily into a jogging pouch or a person’s pocket which can comfort-
ably be worn for up to four days. The current system, which we call an
Electronically Activated Recorder (EAR), records for 30 seconds and is off
for 12 minutes. This 12.5 minute cycle is repeated during the participants’
waking hours for two days. The advantage of the EAR over a beeper system is
that the participant never knows when the system is on. At the end of the
recording period – which currently lasts two days – the participant is given
the opportunity to listen to the digital files and to erase any parts of the files
that he/she finds embarrassing or private. See Mehl et al. (2001) for a descrip-
tion of the EAR system.

We have conducted one large-scale pilot study with 52 subjects. The basic
methodology is this: 2 days of EAR recordings are measured at Time 1 and
again at Time 2, which are separated by 4–5 weeks. Midway between the
recording periods, students are asked to write about either traumatic or super-
ficial topics for 3 consecutive days. The EAR recordings are both transcribed
and rated by raters. In addition, participants complete a battery of question-
naires and physiological markers both before and after each 2-day EAR
recording period. The basic findings are as follows:

• The quality of the recordings are good, allowing for the reliable transcrib-
ing of the person’s conversations and the ratings of the setting of the
participant during each period. Three independent raters agreed on all of
the major categories for three separate tapes, including whether the par-
ticipant was talking, on the phone, studying, in class, in transit, watching
TV, etc. (mean inter-judge ratings for all categories was 0.80 or higher).
Self-ratings of the perceived invasiveness of the system were uniformly
low (see Mehl et al., 2001).
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• The reliability of people’s social and daily activities across the two time
periods was remarkably high. That is, the degree to which people talk, are
on the phone, watch television, study, etc. are generally highly correlated
across the two time periods (rs range from 0.3 to 0.8). Similarly, their basic
language use (e.g., self-references, cognitive word use, articles, etc.) is con-
sistent over time, ranging from 0.2 to 0.6. In other words, people exhibit
consistent social and linguistic behaviors, interact in similar ways, and seek
out similar settings over a 1-month interval (Mehl and Pennebaker, in press).

• Writing about traumas versus superficial topics produced measurable
changes in social behavior. In general, experimental participants interacted
more with others after writing than controls; those in the experimental
condition also used more positive emotion words and laughed more than
control participants after writing. Unexpectedly, we are also finding im-
pressive sex differences as a function of condition. That is, after emotional
writing, men drop in their use of first person singular (I, me, my) and
increase in their first person plural pronouns (we, us, our); women do just
the opposite. It is almost as if the writing paradigm is getting participants
to behave in non-sex role stereotyped ways.

• Blood pressure changes from before to after writing were correlated with
changes in social behaviors. That is, the more that people’s diastolic blood
pressure dropped from before to after writing (measured at the time of the
EAR recordings), the more their social behaviors increased, r(16) = −0.44,
p = 0.05. This preliminary finding is extremely encouraging and points to
the possible mediating effects of social changes on health.

Taken together, the preliminary data offer a fascinating glimpse into people’s
social worlds. Writing about emotional topics is bringing about significant
shifts in people’s social behaviors. Ironically, individuals don’t see these shifts
through their own self-reports. Further, these shifts appear to underlie changes
in long-term stress markers, such as blood pressure. Most intriguing is that
these effects are consistent with our thinking about social integration. That
is, people who write about emotional topics now talk more with others, use
more positive emotion words, laugh more, and, in their interactions, talk
more in the present tense and not reliving past experiences.

Talking about Shared Traumatic Experiences:
The Princess Diana Project

The disclosure research is premised on the assumption that the failure to talk
about traumatic experience distances individuals from their social group and,
at the same time, does not allow them to integrate the experience on a
cognitive level. In recent years, we have been perplexed by the ways indi-
viduals abruptly stop talking about major psychological upheavals (e.g., Loma
Prieta earthquake, Persian Gulf War) about two weeks after their occurrence
(Pennebaker and Harber, 1993). Again, these trauma studies are all based on
self-reports. In order to begin to understand naturalistic talking, we have
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begun a series of projects looking at how people talk to one another on the
Internet – in both bulletin boards and in the chat rooms on commercial
servers, such as America Online (AOL).

Immediately after the announcement of Princess Diana’s death, we began
downloading ongoing chat on AOL 4–8 times per day, at least 10 minutes per
time for four weeks (see Stone and Pennebaker, 2002). The rates at which
people talked about the death and Diana were remarkably high during the
first three days and then dropped over the next week and a half. By two weeks
after the death, the references to Diana and the royal family were extremely
low. Using daily LIWC analyses as well as ratings by judges, we were able to
see how some of the social dynamics of talking about this emotional experience
evolve over time. Whereas in the first 10 days after the death people were
compassionate about Diana’s death, expressed concern for her family, and
were likely to approach the topic in a collective manner (high use of first
person plural as opposed to first person singular), this pattern changed markedly
two weeks after the death. Indeed, two weeks later the dominant comments
about Diana and her death were caustic humor or hostile attacks. Most expres-
sions of compassion were followed by social punishment. To our knowledge,
this is the first study to actually capture the social dynamics of inhibition in
relatively natural social encounters. This strategy also helps us to see the way
emotions and self-views are expressed and how they evolve over time.

Social Dynamics of Support Groups

In 1995, my wife was diagnosed with breast cancer. Being a writer, she told
her story of the diagnosis in her column in the local newspaper, the Dallas
Morning News. Within days, she was contacted by a number of friends and
acquaintances whom we both had known for years who told her that they,
too, had been diagnosed with and treated for breast cancer. Even though
we had seen them during their treatment (which often involved surgery,
chemotherapy, and/or radiation), they had not told any of their friends. Not
only had these women been profoundly affected by the experience, but their
decision not to tell others did not allow them to integrate their experience
with others in their social network. This led my students, colleagues, and me
to begin studying who seeks and who avoids discussion of massively trau-
matic personal upheavals, including the diagnosis of disease (e.g., Davison
and Pennebaker, 1997; Davison, et al., 2000).

Our first task was simply to learn the degree to which people sought sup-
port and/or made posts on the various bulletin boards for 20 of the most
prevalent diseases that strike individuals between the ages of 15 and about
70. We were also interested in how individuals with selected diseases (breast
cancer, prostate cancer, lung cancer, heart disease, arthritis, diabetes, and
chronic fatigue syndrome) talked about their diseases on the bulletin boards.
First, there were large and systematic differences in the number of posts as
a function of disease. For example, the number of posts per day was almost
10 times higher for breast cancer than for coronary heart disease (CHD), even
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though the base rates for the two disorders are much higher for CHD. Second,
the ways people talked, via analyses using the LIWC program, were strikingly
and significantly different.

Based on the initial findings, we extended the project to determine the
number of real support groups for each of the 20 diseases in four metro-
politan areas in the USA – Los Angeles, Chicago, New York City, and Dallas.
The raw numbers and adjusted prevalence of support groups were highly
correlated across towns and were correlated with the rates of bulletin board
support. Independent judges then rated all 20 diseases along multiple psycho-
logical dimensions. The number and prevalence of support groups for diseases
are most highly correlated with how stigmatizing the disease is seen. Hence,
real and bulletin board support groups are most likely to exist for AIDS,
alcoholism, breast and prostate cancer, and least likely to exist for heart
disease, stroke, headache, etc. Group formation and use, then, are unrelated
to cost of disease, age of onset, life expectancy, degree of pain, sex ratio of
disease, or virtually any other dimension. These data square particularly well
with Festinger’s (1954) original conception of social comparison theory. Con-
trary to Sarnoff and Zimbardo’s (1961) highly controlled laboratory study
where embarrassing, anxiety-provoking experiences were not talked about,
the support group findings indicate that such experiences can lead to the
greatest need for social comparison in real world, life-threatening situations.

Summary

There is a dynamic interaction between individuals and their social worlds.
The decision to talk or not talk about a traumatic experience depends both on
the individuals’ needs to talk and the social world’s ability to listen. The more
potentially stigmatizing a disorder – especially if it is a secret – the more
motivated people are to talk with others who share the problem. If it is a
secret, however, the difficulty is often in finding others to talk to about the
problem. As our data suggest, the social environment can subtly encourage or
discourage talking about emotional topics. There is also an inherent series of
questions about the links between a person’s social and emotional needs and
the needs of those around them. Our various studies dealing with social
processes raise a number of important questions that have direct and indirect
bearing on social behavior and health:

• To what degree do individuals maintain a linguistic niche that reflects the
way they think and talk? If, after disclosing and coming to terms with
important psychological events, to what degree does their social niche
change? Does a mismatch between one’s linguistic proclivities and those
of their social world produce stress and predict illness? To what degree are
individuals aware of shifts in their social worlds?

• Do people’s worlds differ in the degree to which they are inherently
coherent, organized, or lend themselves to potential structure? By social
coherence, we mean the degree to which the person’s daily activities and
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discussions are organized as opposed to random and chaotic. Is social
coherence a function of the person’s psychological state? That is, does
disclosure, such as in the writing paradigm, increase social coherence?

Individual Differences

From the first studies dealing with disclosure, researchers have been con-
sumed with finding individual differences that would demonstrate that cer-
tain types of people would benefit more from disclosive writing than others.
In the Smyth meta-analysis, there was some evidence that males benefited
more from disclosive writing than females. Similarly, Christensen and Smith
(1993) found that people high in hostility benefited more from writing than
those low in hostility and Paez et al. (1999) reported that those high in
alexithymia showed greater improvement than those low. We have exam-
ined a number of individual difference measures including self-esteem, self-
deception, social desirability, positive and negative affect, and all of the Big
5 personality factors – all without success. With the development of LIWC,
however, we have come to think about the definition and measurement of
personality in a different light.

Linguistic Styles: Language Use as Personality

In a recent multi-study paper, we have proposed that the ways people use
language has the psychometric markings of a stable individual difference
measure (Pennebaker and King, 1999). In several studies, we applied the LIWC
program to 10–18 separate writing samples of varying numbers of writers:
inpatients in a drug rehabilitation program who wrote in diaries for 18 con-
secutive days; students in a health psychology summer school class who turned
in 10 writing assignments during the course on different topics; and 15 jour-
nal abstracts from each of 40 social psychologists who were members of the
elite group Society for Experimental Social Psychology (SESP). Approximately
half of the 72 language dimensions evidenced at least modest internal consist-
ency (Cronbach alphas of 0.60 or greater) averaging across the three samples.
A separate study, involving over 800 introductory psychology students who
wrote on four occasions over the course of a semester, found that the most
reliable language dimensions from the first studies showed acceptable factor
structure. Further, we were able to demonstrate that these primary dimen-
sions were modestly correlated with self-reports of personality (correlations
were generally in the 0.10 to 0.25 range).

The net effects of the linguistic styles paper is that language use is reliable
over time and topic and has some degree of factor structure. More intriguing,
however, is that language factors bear no relationship to the structure of self-
reported personality (i.e., five-factor model). Further, the language-self-report
correlations are fascinatingly low. For example, use of negative emotion words
across essays, although highly reliable, is correlated with self-ratings of Negative
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Affectivity (from Watson et al.’s 1989 Positive Affect and Negative Affect
Scale – PANAS) or Neuroticism (from the five-factor inventory of John et al.,
1991) on the order of 0.11. Use of self-references is uncorrelated with self-
esteem (0.00); general emotion word use is actually positively correlated with
alexithymia (0.11), etc. Of particular relevance is that the language factors
generally accounted for more variance than the five-factor model in predict-
ing alcohol and cigarette use, days restricted activity due to illness and health
center visits for illness.

One can’t help but look at these data and begin to question what the gold
standard of personality might be. Should we trust who people say they are
(i.e., the five-factor approach) or infer who they are by looking at how they
portray themselves through the use of language? What, then, do these linguistic
variables reflect? Note that these questions have been part of the personality
literature since Allport’s (1961) discussions of individual difference styles or
even Rosenberg et al.’s (1990) attempts to understand the Thematic Apper-
ception Test (TAT).

Language Use as a Predictor or Reflection of Suicide Proneness

If certain writing styles are associated with improved health within the disclos-
ure paradigm, it is not unreasonable to assume that there may be character-
istic writing styles for individuals either suffering from or prone to significant
mood or thought disorders. Indeed, Rosenberg et al. (1990) have successfully
used the General Inquirer text analysis program that was pioneered in the
1960s and 1970s to distinguish among inpatients suffering from depression,
schizophrenia, and somatization disorders. In an extension of this idea, we
sought to learn if it would be possible to distinguish suicidal from non-suicidal
poets based on the corpus of their work over their career. A minimum of five
poems from each of three periods in the lives of nine suicidal poets and
matched controls were selected for analysis by LIWC. Drawing on two the-
ories of suicide based on social integration and hopelessness, specific text
dimensions were used to examine both chronic word usage over the course of
the poets’ entire careers as well as shifts in usage. Overall, we found evidence
for social integration theory – that is, suicidal poets were chronically more
self-obsessed (usage of first person singular and lower usage of first person
plural), made fewer references to other people, and used more words associ-
ated with death (Stirman and Pennebaker, 2001). Although a speculative
study, this project points to the potential value of examining lifetime usage of
patterns of words to predict risk behaviors.

Summary

The personality projects raise the distinct possibility that the ways people
write and/or talk can be used as stable trait markers. Whether linguistic styles
are best thought of as true personality measures or merely as stable reflections
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of how people communicate is not yet clear. The data from the LIWC analyses
hint that there may well be an individual difference associated with people’s
needs to find meaning. This need for finding meaning is not related to self-
reported needs for finding meaning as measured by Cacioppo and Petty’s
(1982) need for cognition scale. Perhaps the underlying dimension is a need/
drive/proclivity for constructing stories. Taken together, however, the studies
suggest that those individuals who seek to construct stories about important
emotional topics are able to do so and, after disclosive writing, evidence
improved health. Further, it may well be that the same types of individuals
who are given essentially meaningless tasks continue to try to construct
stories from them which may be impossible and, conceivably, unhealthy.

General Summary and Theoretical/
Practical Implications

A number of significant advances in our understanding of disclosure have
occurred. Some of the findings in our lab have been particularly promising in
pointing to the social, linguistic, personality, and even physiological mech-
anisms that may underlie the power of disclosure in improving physical health.
Based on the current state of our knowledge on disclosure and health, we
think the following areas are particularly promising.

Moving Beyond Self-reports: Social and Linguistic Markers
in the Real World

Human beings certainly have the native abilities to use questionnaires to define
their thoughts, feelings, and personalities. A long line of research in social and
personality psychology, including our own, continues to demonstrate that self-
reports are of limited utility in predicting behaviors such as illness episodes,
immune function, depression, alcohol and tobacco use, and performance at
school or work. The preliminary findings concerning LIWC and the EAR
recording system suggest new methodological approaches that move far
beyond self-reports. Language use, as measured by word count systems such
as LIWC, has proven to be a reliable predictor and correlate of a variety of
health-relevant behaviors. The EAR system indicates that it is possible to
capture ongoing social, linguistic, and other contextual aspects of people’s
lives with minimal interference. With further development, the EAR system
will give us a glimpse into the ways individuals naturally communicate with
others and when and how they choose the environments they move to.

Towards a Theory of Social Integration and Coherence

Almost by definition, a traumatic experience partially disintegrates one’s
social world. For example, if I have a personal trauma, my experiences will
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be unique and I will be motivated to seek out others to get social comparison
information and perhaps social support. At the same time, it will be important
to continue to update my social network about my psychological/emotional
status concerning the trauma. In this way, they will know how to understand
me and I will know how to understand them. This work of social sharing,
then, will help to maintain our shared beliefs and perceptions of the world.
Indeed, this same process should occur in the case of a shared trauma – such
as the death of Princess Diana or the attacks on the World Trade Center and
Pentagon. The degree to which I am socially integrated with others, then,
should be correlated with markers of physical and mental health (cf., Brissette
et al., 2000).

The difficulties arise when traumas impede natural social integration pro-
cesses. Consider what happens if I have been diagnosed with a stigmatizing
disease or have faced a trauma that I am unable or unwilling to talk with
others about. In this case, I may be motivated to maintain my social relation-
ships while, at the same time, dealing with the personal upheaval of a trauma
(see also Gross, 1999). Not only will I get no social support or comparison
information from my friends, but I will become isolated from them in a
remarkably subtle way. I will know about my trauma but they won’t. They
will assume all is normal while I work to deal with my own turmoil. When
we are together, I will be a poor listener to their issues and will be emotion-
ally unavailable to them. Similarly, they will find my contributions to their
social and emotional lives wanting. As in the Finkenauer (1998) and Richards
and Gross (1999) studies, we will find our interactions less satisfying and will
be less motivated to talk in the future.

Taken together, our work suggests that disclosing and coming to terms with
emotional upheavals promotes a more integrated and coherent social world.
Further, it suggests that we should be focusing on models of social integration
and coherence in far greater detail. By social integration, we propose that
persons are able to talk more openly with others about their thoughts and
feelings, spend more time with others, use more positive and negative emo-
tion words, and laugh more with one another on a daily basis. Further, we
suspect that people who are socially integrated are also able to remain on
various daily and life tasks in a more focused way, and are able to construct
more coherent stories about their experiences. This approach to social integ-
ration is much more active and dynamic than traditional views of social
support. In line with Durkheim (1951) and, more recently, Carstensen (1995)
and others, we assume that the traumatized individuals are active in selecting
and using their social worlds.

Using the EAR system, we seek to establish baseline markers of social
integration by measuring social and linguistic behaviors among individuals
over several weeks or months. To what degree are people’s lives reliable from
day to day? Does stability predict health? It is hoped that future research
will begin to learn how traumatic experiences alter the social world. Even-
tually, future research must capitalize on emotional upheavals – either per-
sonal (e.g., death of a friend, divorce, or even something positive) or socially
shared (e.g., death of a very famous person, natural disaster). Tracking how
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people naturally talk and behave in quiescent and tumultuous times will
provide insights into real world disclosure processes and long-term health and
well-being.
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Introduction

The term “stress” was once little more than a colloquialism for feelings of
pressure or agitation in response to the demands of daily living. As research
on responses to stress has progressed, however, it has become clear that chronic
and acute stress are implicated in adverse physiological and neuroendocrine
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changes, health-compromising behavior changes such as substance abuse and
homicide, and risk for mortality from a variety of stress-related disorders
(Taylor, 1999). As the significance of the health risks of stress have become
known, the study of how people cope with stress, especially how they cope
with stress successfully, has taken on scientific and clinical urgency. In par-
ticular, research efforts have focused on the ways of coping and personal
resources that may mute the adverse behavioral, physiological, and neuro-
endocrine consequences of stress.

One way that people cope with stress is by turning to others. Living in
social groups is thought to be an evolutionary adaptation that has survival
value for humans (Caporael, 1997; Dunbar, 1996). Groups provide more eyes
for the detection of predators, and most predators are reluctant to attack
potential prey if they believe there are others who might come to the rescue.
Because human beings lack so many of the “weapons” that are beneficial to
other species, such as sharp teeth, claws, and substantial size, as well as
defensive resources, such as thick skin, thick fur, and speed, group living may
be one of the most significant evolutionary strategies by which human beings
have survived.

Affiliation with others appears to be especially common under stress.
A large literature reveals that people who are going through stressful events
turn to others to help them deal with those events or to provide them with
solace (Bachrach and Zautra, 1985; Ferraro et al., 1984). Psychologists refer to
this tendency and the benefits it provides as social support. Social support has
been defined as information from others that one is loved and cared for,
esteemed and valued, and part of a network of communication and mutual
obligation (Cobb, 1976). Such support can come from a partner, other relat-
ives, friends, and social or community ties.

Research on social support indicates that turning to others in stressful cir-
cumstances provides a variety of benefits, such as appraisal support, tangible
assistance, information, and emotional support (e.g., Cohen, 1988; Schwarzer
and Leppin, 1991). Appraisal support is help from another person that improves
one’s understanding of a stressful event and the resources and coping strategies
that may be mustered to deal with it. Through the exchange of appraisals, a
person facing a stressful event can determine how threatening the stressful
event is likely to be and can reduce uncertainty about the nature of the
stressor. Tangible assistance involves the provision of material support, such as
services, financial assistance, or goods that may ameliorate a stressful event.
For example, the gifts of food that often arrive after a death in the family
means that bereaved family members will not have to perform certain routine
chores at a time when their energy and enthusiasm for such tasks may be
low. Other people can provide informational support about stressful events. For
example, a person having a problem on the job may get information from
coworkers about how best to manage time or delegate tasks appropriately, or
about how to approach a supervisor about restructuring the job. During stressful
times, people often suffer emotionally and may experience bouts of sadness,
depression, anxiety, or loss of self-esteem. Supportive friends, family, and
acquaintances can provide emotional support by reassuring a person under
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stress that he or she is a valued individual who is cared for and esteemed. The
warmth and nurturance provided by other people can enable a person under
stress to approach that event with greater assurance. Networks of potentially
supportive friends, acquaintances, and relatives are not always supportive,
it should be noted (e.g., Dakof and Taylor, 1990; Coyne et al., 1988), but on
balance social networks are more likely to ameliorate than exacerbate psycho-
logical distress during stressful times.

Potentially, then, there is a broad array of functions that turning to others
can provide during times of stress, ranging from increasing the likelihood of
survival to ameliorating the distress that may occur in response to stress.
What is the evidence that affiliation under stress and the support it provides
can be beneficial to human psychological and physical functioning?

The Psychology of Affiliation

In 1959, Stanley Schachter conducted the first experiments on affiliation in
response to stress. At the time, it was not his intention to study stress responses,
but rather to demonstrate that under anxiety-arousing circumstances, people
choose to affiliate with others for the purpose of evaluating their emotional
experience. Nonetheless, the paradigm he adopted approximates what is now
termed the experimental acute stress paradigm. Schachter recruited under-
graduate women to participate in his experiments and scheduled them to
arrive at his laboratory in small groups. In what he termed the “high anxiety
condition,” the women were met by a white-coated scientist who informed
them that each woman would receive a series of electric shocks that would
hurt and be painful, but that would do no permanent damage. In the “low-
anxiety condition,” the women were told that the shocks would be very mild,
resembling a tingle or tickle rather than an unpleasant sensation. All the
women were then told that they would need to wait their turn and were
asked whether they preferred to wait alone or with others. In a now com-
monly replicated effect, Schachter found that the women in the high-anxiety
condition were significantly more likely to want to wait with other women
anticipating the same fate, whereas those in the low-anxiety condition typic-
ally indicated that they did not care whether they were together with the
other women or alone.

Subsequent studies revealed that the desire to affiliate with others under
stress is not as general as had originally been thought. First, the effects were
found primarily with female participants; indeed, after some unsuccessful
pilot work, Schachter never recruited male participants again. The desire to
affiliate was also confined to wanting to be with women anticipating the same
fate. When the opportunity was provided to wait with other people anticipating
a different experiment, most women preferred to wait alone. The desire to
affiliate with others was present only when the women were given the oppor-
tunity to talk about the stressful event, and not when they were allowed only
to talk about irrelevant topics. Finally, the effect appeared to be considerably
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stronger for women who were firstborn members of their family than later-
born. Despite these qualifications, research on affiliation and social support
proliferated in subsequent decades and, increasingly, the beneficial effects of
the companionship of others under stress have been clarified.

Benefits of Social Support

Research consistently demonstrates that social support effectively reduces dis-
tress during times of stress (Cohen and Wills, 1985; Kessler and McLeod,
1985; Wallston et al., 1983). Studies attesting to this important role of social
support have ranged from laboratory investigations similar to those conducted
by Schachter and his students, to naturalistic studies of neighborhoods coping
with a trauma such as the Three-Mile Island nuclear accident (Fleming et al.,
1982), soldiers in combat, and individuals coping with personal tragedies,
such as bereavement (Dunkel-Schetter and Wortman, 1981) or adverse changes
in health (House et al., 1988). This last literature on the relation of social
support to health has most clearly confirmed the apparent beneficial physio-
logical consequences of social support. That is, in addition to providing
psychosocial benefits, social support also appears to lower the likelihood of
illness, to speed recovery from illness when it does occur, and to reduce the
likelihood of mortality due to serious disease (House et al., 1988; Kulik and
Mahler, 1989; Wallston et al., 1983).

An example of the significance of social support for combating the threat of
illness comes from a classic study of adults in Alameda County, California,
conducted in 1979 (Berkman and Syme, 1979). Approximately 7,000 people
were asked about their social and community ties, and their death rate was
tracked over a nine-year period. The study showed that people who had
fewer social and community ties were more likely to die during this period
than were people with many such ties. Having social contact appeared to
give women an average of 2.8 years of longer life, and men, an average of
2.3 years of longer life. These differences could not be explained by socio-
economic status, health differences at the beginning of the study, or the
practice of health habits.

Since that time, numerous studies have shown that social support is associ-
ated with better health. People with high levels of social support have fewer
complications during pregnancy and childbirth (Collins et al., 1993), less
susceptibility to herpes attacks (VanderPlate et al., 1988), and lower rates of
myocardial infarction (Bruhn, 1965). Social support promotes better adjust-
ment to and/or faster recovery from coronary artery surgery (King et al.,
1993; Kulik and Mahler, 1993), rheumatoid arthritis (Goodenow et al., 1990),
kidney disease (Dimond, 1979), childhood leukemia (Magni et al., 1988), and
stroke (Robertson and Suinn, 1968); it has been tied to a reduced likelihood
of mortality from myocardial infarction (Wiklund et al., 1988), better diabetes
control (Marteau et al., 1987), and less pain among arthritis patients (DeVellis
et al., 1986). This consistent evidence showing the apparent health benefits
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of social support has increasingly led to a search for physiological and neuro-
endocrine mechanisms whereby social support may exert these effects.

Physiologic and Neuroendocrine Studies
of Acute Stress

Stress is known to produce a variety of short-term and long-term physio-
logical and neuroendocrine responses, and so it is likely that social support
exerts its protective effects, in part, by moderating some of these responses.
Most research on human stress has focused on the fight-or-flight response,
which involves the release of the catecholamines, epinephrine and nore-
pinephrine, and concomitant sympathetic nervous system (SNS) arousal,
and/or HPA (hypothalamic-pituitary-adrenocortical) activation, involving
the release of corticosteroids, especially cortisol. Although these responses
have short-term protective functions under stressful circumstances, with
chronic or recurrent activation, they are associated with deleterious long-term
effects.

Specifically, excessive or repeated discharge of epinephrine or norepinephrine
is believed to lead to the suppression of cellular immune function, produce
hemodynamic changes such as increased blood pressure and heart rate, pro-
voke abnormal heart rhythms such as ventricular arrhythmias, and produce
neuro-chemical imbalances that may relate to the development of psychiatric
disorders (McEwen and Stellar, 1993). Enhanced physiological reactivity in the
form of intense, rapid, and/or long-lasting sympathetic responses to repeated
stress or challenge have been implicated in the development of hypertension
and coronary heart disease (see Fredrickson and Matthews, 1990; Krantz and
Manuck, 1984).

Corticosteroids have immunosuppressive effects, and increases in cortisol
have been related both to decreased lymphocyte responsivity to mitogenic
stimulation and to decreased lymphocyte cytotoxicity (e.g., Cunningham, 1981).
Such immunosuppressive changes may be associated with increased suscep-
tibility to infectious diseases, among other adverse health outcomes. Pro-
longed cortisol secretion has been related to the destruction of neurons in the
hippocampus, which is believed to underlie problems in memory and con-
centration, particularly in older age (McEwen and Sapolsky, 1995; Sapolsky,
1996; Seeman and Robbins, 1994). Pronounced HPA activation has also been
associated with depression (Sapolsky, 1996). Links between HPA axis activity
and sympathetic nervous system activity (SNS) suggest that increased activa-
tion of the HPA axis could potentiate overactivation of sympathetic function-
ing (Chrousos and Gold, 1992). Indeed, the combination of catecholamine
and cortisol hypersecretion is thought to increase the likelihood of coronary
atherosclerosis and acute coronary events (Krantz and Manuck, 1984). Given
this broad range of adverse effects, it comes as no surprise that researchers
have increasingly turned their attention to the ways in which social support
may attenuate SNS and HPA stress responses.
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Studies of Responses to Acute Stress

The effort to identify the beneficial effects of social support on physiologic and
neuroendocrine responses to stress has utilized an experimental paradigm
very much like that of the original Schachter affiliation studies. In a typical
investigation, participants are brought into the laboratory and asked to engage
in a stressful experience either alone or in the presence of a supportive other
person. The stressful tasks range from immersing one’s hand in ice water for
several minutes (the cold pressor test), receiving electric shock, preparing a
speech to give to a panel of judges, or performing stressful cognitive tasks,
such as difficult memory tasks, arithmetic, counting backwards by threes or
sevens, or completing the Stroop color-naming task (in which participants
must identify the color of the ink in which the name of a color has been
written (e.g., saying “green” in response to the word “purple” written in
green ink). Blood pressure and heart rate are typically monitored before,
during, and after the stressor, selected neuroendocrine responses are some-
times assessed, and participants complete questionnaires assessing their anxi-
ety and other emotional responses to the stressful task. Because blood pressure
and heart rate typically increase during the performance of a stress-inducing
task, relative to baseline, this paradigm has been especially used to study
cardiovascular reactions to stress.

Consistent with the health studies on social support, a substantial literature
suggests that the presence of a supportive person during a stressful task,
whether friend or stranger, can reduce cardiovascular and HPA reactivity to
stress (Christenfeld et al., 1997; Gerin et al., 1992; 1995; Kamarck et al.,
1990; Kors et al., 1997; Lepore et al., 1993; Sheffield and Carroll, 1994). In
addition to reducing heart rate, blood pressure, and cortisol, the presence of
others also typically reduces feelings of arousal and anxiety in response to
stress, although psychological and physiological changes are typically only
moderately correlated with each other.

Despite the converging evidence from these studies, some ambiguities re-
main. First, the paradigm in acute stress studies departs in an important way
from that initially developed by Schachter. Schachter’s original investigations
manipulated the presence of potentially supportive others during the waiting
period, but not during the stressful event itself. Indeed, Schachter’s particip-
ants never went through an actual stressful event; they anticipated but did
not actually experience electric shock. Subsequent studies have typically had
the supportive stranger or friend present before the stressor, during the stress-
ful event, and afterwards. As noted, in most studies, the presence of a sup-
portive stranger or friend is typically stress-reducing, lowering cardiovascular
responses to stress during the stressor itself (Christenfeld et al., 1997; Edens
et al., 1992; Gerin et al., 1992; Kamarck et al., 1995), but sometimes the
presence of a friend or stranger can actually increase sympathetic reactivity
(Allen et al., 1991; Mullen et al., 1997). For example, Allen et al. (1991)
found that, relative to a control condition in which they remained alone,
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women who completed a stress task in the presence of a female friend showed
higher physiological reactivity and poorer performance. Kirschbaum et al.
(1995) and Smith et al. (1998) found that women, but not men, showed
enhanced physiological reactivity to a stressful task performed in the presence
of the partner, as opposed to when they completed the stressful task alone.

Research has yet to systematically sort out the effects of affiliation and
support at these different times. It is possible that affiliation is more con-
sistently helpful before and after a stressful event than it is during a stressful
event. Indeed, the original Schachter paradigm may more properly reflect the
kind of social support that people typically receive from others during times of
stress. Under many stressful circumstances (such as going through noxious
medical procedures or taking tests), people typically receive support from
family and friends before they go through the stressful event, or after it has
occurred, but not necessarily during the event itself. Indeed, when others are
present during the stressful event, often they are experiencing the same stressor.
More research will be needed to identify those factors that influence when
affiliation during a stressful event is stress-reducing or not.

A second ambiguity concerns what constitutes support in a situation of
acute stress. When other people are physically present during a stressful event
but do not offer any support, electrodermal responses in particular and, in
some cases, cardiovascular responses, may actually increase rather than decrease
(Mullen et al., 1997). In addition, when support is provided by a confederate
or a friend during a stressful event, friends appear to reduce cardiovascular
reactions to stress better than do supportive strangers (e.g., Christenfeld et al.,
1997; Edens et al., 1992; Kamarck et al., 1990; 1995). The studies showing
the beneficial effects of friends involve disproportionately female participants,
however, which may represent a qualification to these findings.

Gender, Affiliation, and Stress Responses

An additional unresolved issue concerns who seeks and who benefits from
social support under stress: men or women, or both. Perhaps because the
emphasis of acute stress studies has been on cardiovascular responses to stress,
males have been over-represented in these studies, relative to females (men
are vulnerable to cardiovascular disease at earlier ages than are women). Of
196 experimental investigations of responses to stress over a 15-year period
from 1984 to 1998 involving 14,131 participants, 65.8 percent of the partici-
pants were male, and only 34.2 percent were female (Gruenewald et al., 1998).
However, as was true in Schachter’s studies, when the acute stress paradigm
has been used to study the effects of affiliation in response to stress, females
are over-represented. Five of 31 acute stress studies during the 1984–98 time
period involving all female participants examined affiliative reactions to stress,
whereas none of 96 all-male investigations examined affiliation. Unhappily,
this over-representation of women in studies of affiliative responses to stress
renders gender comparisons difficult. Nonetheless, women’s greater preference
to affiliate under stress is well established in the non-experimental literature.
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Reviews of the stress literature consistently reveal evidence of women’s
higher investment in the creation and maintenance of social networks rela-
tive to men’s (e.g., Belle, 1987). This is one of the most robust gender differ-
ences in adult human behavior, and it is the primary gender difference in
adult human behavioral responses to stress (Belle, 1987; Luckow et al., 1998).
Across the entire life cycle, girls and women are more likely to mobilize social
support, especially from other females, in times of stress. They seek it out
more, they receive more, and they are more satisfied with the support that
they receive (Belle, 1987; Copeland and Hess, 1995; McDonald and Korabik,
1991; Ogus et al., 1990; Ptacek et al., 1992; Wethington et al., 1987). In a
survey study, Veroff et al. (1981) found that women were 30 percent more
likely than men to have provided some type of social support in response to a
stressor in their social network. Thus, for example, women are much more
likely to provide transportation, food, child care, or even just a willing ear
to friends and relatives going through stressful events, including job loss,
divorce, bereavement, and natural disasters. Moreover, these findings have
substantial cross-cultural generalizability. In a study of six cultures, Whiting
and Whiting (1975) found that women and girls sought more help and gave
more help to others than males in stressful times, and Edwards (1993) found
similar sex differences across 12 additional cultures.

Despite the fact that women seek social support under stress more than men,
they do not seem to profit from it more. Both men and women show psycho-
logical and health benefits in response to stress (e.g., Berkman and Syme,
1979; Unger et al., 1999), but men seem to show somewhat greater benefits
(Barer, 1994; House et al., 1982; Seeman et al., 1994; Umberson et al., 1992;
but see Tower and Kasl, 1996). All the reasons for this gender difference are
not yet known, and the difference may be more apparent than real. For
example, many of these studies use mortality as an endpoint, and because
women die at later ages than men, the beneficial effects of social support may
be less evident for women, given little variance in the outcome (i.e., fewer
women die). Paradoxically, then, social relationships may lengthen women’s
lives, but appear less effective precisely because they help to lower mortality.
Alternatively, the gender difference in social support favoring men may
be real. Men most often report receiving their social support from women
(especially their mothers and wives) who are more likely to provide support
than men (Wethington et al., 1987). Women find their husbands’ efforts to
provide support to be less supportive than men find their wives’ efforts to be
(Gurung et al., 2001), and so the quality of support received by men may
be somewhat higher than that received by women. In addition, women appear
to be more vulnerable than men to negative events in their social networks
which may erase some of the benefits that social ties would otherwise provide
(Schuster et al., 1990). For example, women are more likely than men to be
the caregivers for elderly or infirmed relatives and are more likely to provide
housekeeping services or child care during acutely stressful events, efforts
which may tax their time and emotional and physical resources.

In summary, women seek and give more social support under stress, men
may get more and better social support under stress, but both genders are
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psychologically and physically benefited by higher levels of social support
under stress. How are we to understand this unusual pattern? Turning to the
biology of stress responses and sex differences in those biological responses
may provide some answers.

Gender, Affiliation, and Neuroendocrine Responses

Recent experimental evidence from animal studies yields a model that may
provide a biobehavioral account of sex differences in the likelihood of and
the effects of affiliation under stress. This model, which remains somewhat
speculative with respect to humans, implicates oxytocin in the modulation of
sympathetic and HPA responses to stress, in emotional responses to stress,
and in affiliative behavior under stress.

Both sexes experience a cascade of hormonal responses to stress that
mobilizes the organism to respond to threat, the so-called “fight-or-flight”
response. Yet within this neuroendocrine response may be the basis of a
counter-regulatory response that reduces the arousal and anxiety that typi-
cally accompanies stress, instead helping to promote relaxation and affiliation.

A substantial animal literature reveals that oxytocin downregulates sym-
pathetic and HPA activity. McCarthy (1995) has suggested that, among animals
in the natural environment who face a constant barrage of stress, oxytocin is
associated with parasympathetic (vagal) functioning that plays a counter-
regulatory role in fear responses to stress (Dreifuss et al., 1992; Sawchenko
and Swanson, 1982; Swanson and Sawchenko, 1980). Oxytocin is known to
be released early on in the neuroendocrine stress response (Sapolsky, 1992).
In experimental studies, oxytocin has been found to enhance sedation and
relaxation, reduce anxiety, and decrease sympathetic activity (Altemus et al.,
1995; Uvnas-Moberg, 1997). The exogenous administration of oxytocin in
rats results in decreases in blood pressure, pain sensitivity, and corticosteroid
levels, among other findings indicative of a reduced stress response (Uvnas-
Moberg, 1997). Oxytocin appears to inhibit the secretion of adrenocortico-
trophin hormone (ACTH) and cortisol in humans (Chiodera and Legros, 1981;
Legros et al., 1985). The relation of oxytocin to reduced anxiety under stress-
ful conditions is thought to be one reason why female rats reliably show
indications of reduced fear in stressful circumstances (such as less freezing
and more exploration in open-field tests) than is true of male rats (see
McCarthy, 1995). Thus, oxytocin-mediated reductions in anxiety under stress
may have beneficial effects on an organism, especially one that is repeatedly
exposed to stressful circumstances, by muting sympathetic and HPA responses
to stress.

A growing literature suggests that oxytocin increases affiliative behavior
as well. Social contact is enhanced and aggression is diminished following
central oxytocin treatment in estrogen-treated prairie voles (Witt et al., 1990),
and experimental studies with female rats have found that the administration
of oxytocin causes an increase in social contact and in grooming (Argiolas and
Gessa, 1991; Carter et al., 1995; Witt et al., 1992). It is important to note that
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this relationship appears to be bidirectional; that is, oxytocin enhances affili-
ation, and affiliation, particularly of an affectionate nature, enhances the flow
of oxytocin which, in turn, downregulates neuroendocrine stress responses.
Because social groups are protective against certain forms of stress (such as
attack by predators), and because such protection may be especially helpful to
females nurturing young infants, oxytocin-facilitated affiliative responses to
stress are thought to represent an adaptive response to stressful circumstances
(Drago et al., 1986; Fahrbach et al., 1985; McCarthy, 1995). In summary,
animal data suggest that oxytocin induces a state of mild sedation and relaxa-
tion, reduces anxiety, decreases sympathetic and HPA activity, and promotes
affiliative and prosocial behavior under stressful conditions, which may, in
turn, enhance the secretion of oxytocin, downregulating stress responses.

The effects of oxytocin on anxiety and social behavior in response to stress
appear to be different for males and females. The effects of oxytocin are
believed to be particularly important for females, because they may enhance
the affiliative and protective behaviors essential for the care of offspring
(McCarthy, 1995). For example, oxytocin is known to promote maternal and
other forms of affiliative behavior in rats (McCarthy, 1995), and it is believed
to be a neurochemical underpinning of mother-infant bonding (Keverne
et al., 1997; Mendoza and Mason, 1997). In rodents, the effects of oxytocin in
reducing anxiety, decreasing sympathetic activity, and enhancing social activ-
ity are greater for females than for males, first, because oxytocin release in
response to stress appears to be greater in females than in males (Jezova et al.,
1996); second, because androgens appear to inhibit oxytocin release under
conditions of stress (Jezova et al., 1996); and, third, because the effects of
oxytocin are strongly enhanced by estrogen (McCarthy, 1995). Thus, there is
a robust sex difference in affiliative responses to stress in rodents, such that
females seek more such contact.

Carter (1998) reviewed evidence that oxytocin may be at the core of many
forms of human social attachment, including caregiver–infant attachments,
adult pair bonds, and other forms of affiliative behavior (Carter and Altemus,
1997). For example, Uvnas-Moberg (1996) found that women who were
breastfeeding (and therefore very high in plasma oxytocin concentration)
perceived themselves to be calmer and rated themselves as more social on
personality inventories than age-matched women who were not breastfeeding
or pregnant. Moreover, the level of plasma oxytocin in these women cor-
related strongly with the level of calm reported, and oxytocin pulsatility was
significantly correlated with self-reported sociability (Uvnas-Moberg, 1996).
Virden (1988) found that breastfeeding mothers one month post-partum were
less anxious than bottle-feeding mothers, and women who used both feeding
methods reported less anxiety, less depression, and less stress after breastfeeding
than after bottle feeding (Modahl and Newton, 1979; Heck and deCastro,
1993), presumably because breastfeeding is a potent elicitor of oxytocin release.
Breastfeeding also has been found to suppress cortisol responses in women
(Amico et al., 1994). Oxytocin may be related either to enhanced perceptions
of one’s sociability and the positivity of one’s social relationships or to behavioral
tendencies that lead to more prosocial activity or both.
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Oxytocin has also been related to lower neuroendocrine responses to stress.
Light and her colleagues (2000) examined the relation of oxytocin responsivity
to blood pressure changes in women in response to a stress task. The women,
who were either breastfeeding or bottle-feeding their newborns, completed
the task on two successive days, once with their baby and once without.
Greater oxytocin responsivity was seen among women who were breastfeeders
and during baby contact days. Those women who showed oxytocin increases
in response to stress had lower blood pressure responses. Heinrichs (2000)
enrolled lactating mothers in a stress study, half of whom breastfed their
infants just before the task, the other half of whom merely held their infants.
Those who had breastfed their infants, and who presumably had higher levels
of oxytocin as a result, had significantly lower plasma cortisol levels at all
points during the stress task. Altemus and colleagues (1995) compared the
stress responses of breastfeeding and non-breastfeeding women in response to
an exercise stressor and found similar effects.

Although we have argued that the effects of oxytocin on men may be less
than is the case with women (either because they may produce less oxytocin
in response to stress or because its effects may be antagonized by androgens),
there is, nonetheless, intriguing evidence to suggest an impact of oxytocin in
men similar to that in women, when it is administered exogenously. Pitman
et al. (1993) administered an internasal solution of either oxytocin, vasopressin,
or a placebo and observed effects on heart rate, skin conductance, and EMG
responses of 43 male Vietnam veterans with post-traumatic stress disorders
(PTSD). Those receiving OT showed the lowest activation on these measures.

To summarize, consistent evidence from animal studies and suggestive data
from humans leads to the hypotheses that oxytocin may be associated with
enhanced affiliative behavior, reduced anxiety, and reduced neuroendocrine
and physiological responses to stress. These effects may be more pronounced
in females than in males, although the requisite comparative studies have not
yet been done.

Taken together, evidence from studies of affiliation, social support, and
neuroendocrine studies of stress responses in rats and humans suggest the
following testable model of human affiliative behavior under stress. In response
to the perception of stress or threat, neuroendocrine hormones are secreted
that prepare the body for fight-or-flight. Simultaneously, however, oxytocin
is secreted, which may lead to a desire to affiliate, especially among females,
because estrogen is believed to enhance the behavioral effects of oxytocin,
especially its effects on affiliation and/on relaxation. This biobehavioral response
may damp down adverse physiological and behavioral reactions to at least
some types of stress by reducing anxiety and arousal and increasing prosocial
tendencies, especially in females.

There may be long-term benefits of these responses to stress as well. To the
extent that this is a reliable response that occurs to a broad array of chronic
and recurring acute stressors, females may suffer fewer of the cumulative
adverse effects of stress. For example, women are less vulnerable to cardiovas-
cular disorders and to behavioral effects of stress that may be anxiety-related,
such as aggression and substance abuse. Sex differences in affiliative and
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neuroendocrine responses to stress may provide a partial explanation for
these patterns.

Whether oxytocin confers behavioral and neuroendocrine protection in
human females as it seems to do in female rodents remains to be seen. The
fact that human females show more preference for affiliation under condi-
tions of stress than men and the fact that their stress responses appear to be
downregulated as a result is tantalizingly consistent with the above-described
animal model. Nonetheless, these links remain speculative, requiring more
evidence from studies with humans.

Conclusion

The preference to be with other people appears to be a robust characteristic of
human beings (Baumeister and Leary, 1995). Although both men and women
appear to benefit psychologically and physiologically from social support, the
desire for social support under conditions of stress and the provision of social
support to others appear to be more characteristic of women than men. These
findings may have relevance to understanding sex differences in health and
health-related behavior. Women live longer than men in all developed nations.
Women show fewer behavioral disruptions in response to stress than men, in
the form of fewer health-compromising behaviors (such as smoking or drink-
ing to excess) and aggression and its behavioral concomitants (such as fighting,
homicide, and suicide) (Verbrugge, 1989a; 1989b; Waldron and Johnston,
1976; Wingard, 1982). Neuroendocrine reactions to stress may be implicated
in some of these gender patterns. As we have noted, animal data and modest
data from humans suggest that oxytocin may downregulate sympathetic and
hypothalamic-pituitary-adrenocortical (HPA) responses to stress by leading to
a preference to affiliate, by lowering anxiety and arousal in response to stress,
and by reducing the likelihood of stress-related behavior indicative of arousal
or anxiety.

In closing, we point out the advantages of an approach to affiliation and
social support in response to stress that draws on contributions from social
psychology, from health psychology, and from studies of neuroendocrine
responses to stress. This area is well suited to such an integrative analysis.
Although the oxytocin-based model proposed here remains speculative and
warrants continued examination, especially in humans, it nonetheless provides
a potentially viable biobehavioral account of the affiliative processes for coping
with stress uncovered by Stanley Schachter more than 40 years ago.
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Introduction

Each year in the United States, 1,000,000 persons suffer a coronary event,
including 450,000 deaths (American Heart Association, 2001). Well-known
risk factors (e.g., cholesterol, smoking) guide prevention efforts, but provide
an incomplete account of the causes of coronary heart disease (CHD). Med-
ical and behavioral scientists have long suspected that psychological stress,
personality traits, and the social environment influence CHD, and mounting
evidence supports this view (Rozanski et al., 1999). Current psychosocial
research on CHD addresses three goals. First, epidemiological and clinical
research examines the association of personality traits, emotions, and aspects



336 SMITH/GALLO/RUIZ

of the social environment with the development and course of CHD. Second,
psychophysiological research examines mechanisms underlying these associ-
ations. Third, once psychosocial risk factors and mechanisms are identified,
risk-reducing interventions can be evaluated in a theory-driven manner.

Despite notable advances, major challenges remain in each area. A diverse
set of personality traits and aspects of the social environment complicates the
development of a comprehensive and integrated account of psychosocial in-
fluences on CHD. Further, these characteristics are typically studied separately,
even though they are often highly correlated, perhaps obscuring basic dimen-
sions of psychosocial risk. Similarly, the lack of an overarching conceptual
framework impedes the development of an integrated view of the association
between dimensions of psychosocial risk and psychophysiological mechanisms
linking them to disease. To develop a more complete account of the associ-
ations among characteristics of people, social environments, and physiological
responses, a common conceptual and methodological framework for the study
of personality and interpersonal processes is needed.

In this chapter, we argue that the concepts and methods of the interper-
sonal tradition (Kiesler, 1996) in personality and social psychology can facilit-
ate progress toward each goal of psychosocial research on CHD. Through an
established dimensional model of personality and social behavior (i.e., the
interpersonal circumplex), this perspective provides an integrative framework.
Through a related model of personality and social interaction (i.e., the trans-
actional cycle), it suggests a new approach to interrelated risk factors. This
tradition also includes methodological tools to model associations between
psychosocial risk factors and psychophysiological mechanisms. Finally, this
perspective could guide the refinement of interventions. A full presentation
of these implications is beyond our present scope. Instead, we discuss these
concepts and methods in studies of a primary mechanism in models of
psychosocial influences on CHD – cardiovascular reactivity (CVR) – changes
in blood pressure, heart rate, and other variables in response to stressful
stimuli. In our view, the sophistication of research on the nature and health
consequences of CVR (Brownley et al., 2000; Rozanski et al., 1999) has not
been matched by refinements in the study of its psychosocial determinants,
though there are notable exceptions. The interpersonal perspective is particu-
larly valuable in this regard. Before presenting our interpersonal approach to
CVR, we review three essential topics – the role of CVR in CHD pathophysio-
logy, interpersonal concepts and methods, and research on psychosocial risk
factors.

Cardiovascular Reactivity and the Development of
Coronary Heart Disease

The development of CHD is a complex, decades-long process with diverse end-
points. Angina pectoris (i.e., chest pain from myocardial ischemia), myocardial
infarction (MI; ischemic death of heart muscle), and sudden coronary death
(SCD; death within hours of symptom onset) are primary manifestations, but



A SOCIAL PSYCHOPHYSIOLOGY OF CARDIOVASCULAR REACTIVITY 337

each stems from coronary artery disease (CAD). Microscopic accumulations of
lipids and related cells within arterial walls progress to visible “fatty streaks”
as early as childhood (Strong et al., 1999), reflecting cellular responses to
plasma-derived lipoproteins and injuries to the inner lining (i.e., endothelium)
of the arteries. At these sites, reparative and inflammatory responses promote
deposition of lipoproteins in cellular structures within artery walls. Later,
extracellular lipids accumulate within thickened arterial walls. Eventually,
lesions include fibrous tissues and calcium deposits, and encroach into artery
openings. Blood flow, and as a result oxygen supply to myocardial tissues
is impeded. Advanced lesions are sometimes observed in adolescence and
become increasingly common with age (Tuzcu et al., 2001).

In severe CAD, heightened oxygen demand during physical exertion or
mental stress can exceed the impaired supply, resulting in ischemia. The
calcified, fibrous plaque may rupture or break, and resulting blood clots (i.e.,
thrombus) further obstruct blood flow. Portions of clots may be dislodged and
carried to narrower artery sections (i.e., embolus). Thrombi and emboli can
abruptly cause severe disruptions of blood supply, resulting in unstable angina
or MI. Ischemia also renders the myocardium susceptible to disturbances in
rhythm. SCD is caused by a severe rhythm disturbance – ventricular fibrillation
– in which pump function is lost.

Cardiovascular Reactivity as a Mechanism

Statistical associations between psychosocial characteristics and later cardiac
outcomes could reflect effects on one or more of the multiple processes in-
volved in the initiation and progression of CAD and emergence of CHD (Cohen
et al., 1994). Psychosocial risk factors have been linked to stress-induced
changes in several mechanisms, including blood lipids, circulating neuro-
endocrine levels (e.g., cortisol, catecholamines), parasympathetic tone, and
the readiness with which blood coagulates (Von Kanel et al., 2001; Rozanski
et al., 1999). However, the largest body of research concerns CVR. The general
model holds that increased magnitude, duration, and frequency of episodes
of CVR promote the initiation and progression of CAD and the emergence of
CHD (Rozanski et al., 1999).

Several types of studies suggest that CVR influences multiple disease stages.
CVR in response to mental stressors predicts the extent and progression of
carotid artery atherosclerosis in otherwise healthy persons (Barnett et al.,
1997; Matthews et al., 1998). Carotid atherosclerosis contributes to stroke,
but is also associated with the presence of CAD. Current models suggest that
CVR fosters damage to the coronary endothelium, rendering arteries more
susceptible to inflammation and lipid deposition. Animal research supports
this view. In non-human primates, animals displaying the largest heart rate
responses to stressors also display more severe CAD. Chronic stress promotes
microscopic endothelial injury in these animals, as well as the development of
CAD. Importantly, these effects can be eliminated by the administration of
drugs that block sympathetically mediated CVR (Kaplan and Manuck, 1998;
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Skantze et al., 1998). In CHD patients, CVR in response to mental stress is
associated with susceptibility to myocardial ischemia (Krantz et al., 1991).
Greater rate and force of heart contractions increase myocardial oxygen
demand, contributing to ischemia. Further, increased hemodynamic force
(e.g., blood pressure, turbulence, sheer stress) promotes plaque rupture. Hence,
CVR may contribute to both the development of CAD and later emergence of
CHD.

There are a variety of important issues in CVR research. First, some studies
have not found the expected association with later disease (Rozanski et al.,
1999). Second, these responses involve multiple physiologic mechanisms. Heart
rate reactivity can reflect increased sympathetic activation of the heart and/or
decreased parasympathetic input, whereas blood pressure reactivity can re-
flect increases in cardiac output and/or peripheral resistance (Brownley et al.,
2000). Similar levels of CVR could be due to different underlying determin-
ants and these patterns may be differentially related to atherogenesis and
ischemia (e.g., Goldberg et al., 1996). Hence, studies increasingly incorporate
methods to examine both the magnitude and determinants of CVR. Finally,
the concept of CVR is used in two very different ways. It is seen as an
individual difference dimension that is stable across time and situations (Kamarck
et al., 2000) and confers risk of CHD. In a different model, CVR mediates the
effects of psychosocial risk factors on CAD and CHD. For example, socially
isolated or chronically hostile persons may be prone to larger, more frequent,
and/or more enduring increases in heart rate and blood pressure, account-
ing for their greater risk of disease. The interpersonal approach is relevant
to individual differences, but primarily informs research on the mediational
model.

Psychosocial Risk Factors for Coronary
Heart Disease

Many characteristics of individuals and their social circumstances predict CHD.
Until recently, Type A behavior was the best known, but inconsistent results
led researchers to examine its components. Hostility has emerged as particularly
important in this regard (Miller et al., 1996). Social isolation (i.e., low social
support) also predicts the development and course of CHD (Berkman, 1995).
The interpersonal perspective is well suited to these risk factors. However, it is
also relevant to a recently emerging cluster of risk factors – depression and
other negative affects (Smith and Gallo, 2001).

Hostility, Anger, and Aggressiveness

Hostility is a multi-dimensional construct (Smith, 1994). The emotional com-
ponent comprises feelings of anger and resentment. Hostile behavior refers
to verbal and physical aggressive actions intended to inflict harm. The term
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hostility most accurately refers to a cognitive style of cynicism, mistrust, and
other negative beliefs about others. Considerable epidemiological and clinical
research demonstrates that hostility predicts the development and course of
CHD (Miller et al., 1996). For example, behavioral ratings of hostility predict
incident CHD in longitudinal research (Dembroski et al., 1989; Hecker et al.,
1988). In several prospective studies, self-reports of hostile cognition predict
new CHD (Barefoot et al., 1983; Everson et al., 1997b), as does trait anger
(Kawachi et al., 1996; Williams et al., 2000).

Hostility predicts the severity and progression of atherosclerosis among per-
sons without CHD (Iribarren et al., 2000; Whiteman et al., 2000) and restenosis
following angioplasty (Goodman et al., 1996). It also predicts susceptibility
to ischemia among persons with established CHD (Helmers et al., 1993).
Anger inductions can evoke ischemia in both human (Ironson et al., 1992)
and animal laboratory models (Verrier et al., 1987), and anger is associated
with ischemia during ambulatory monitoring (Gullette et al., 1997). In case-
crossover studies, episodes of anger increase the risk of acute MI (e.g., Möller
et al., 1999). Despite some conflicting findings, hostility is an important CHD
risk factor (Miller et al., 1996) that apparently influences the development of
CAD and later CHD manifestations.

Dominance as Coronary-prone Behavior

Social dominance is a second element of the Type A pattern. In analyses of
behavioral ratings, hostility and social dominance emerge as independent
predictors of CHD and mortality (Houston et al., 1997). In this case, social
dominance refers to a set of controlling behaviors including vigorous speech
and a tendency to “cut off” and “talk over” an interviewer. Cross-sectional
studies also find that behavioral ratings of dominance and hostility are inde-
pendently related to CHD (Siegman et al., 2000b). Prospective studies using
self-reports of dominance have replicated the association with CHD (Siegman
et al., 2000a). These findings have an intriguing parallel in non-human prim-
ate research. Socially dominant male macaques develop CAD when exposed
to the chronic stress of unstable housing conditions. When required to re-
establish their social status on a regular basis they develop more severe CAD,
as compared to dominant animals in stable social conditions or subordinate
animals regardless of social conditions (Kaplan and Manuck, 1998). This effect
can be prevented by drugs that attenuate sympathetically mediated CVR,
suggesting that recurring efforts to assert dominance promote CAD through
this mechanism.

Social Support, Integration, and Conflict

Characteristics of the social environment have been studied extensively as
CHD risk factors (Berkman, 1995), especially structural aspects of one’s social
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network (i.e., marital status) and qualitative appraisals (i.e., perceptions of
support; Sarason et al., 1990). In prospective studies, social isolation and
qualitative aspects of support predict CHD morbidity and mortality in initi-
ally healthy populations (e.g., House et al., 1988; Orth-Gomer et al., 1993).
Markers of social integration (e.g., living alone) predict death or recurrent
events in CHD patients (e.g., Case et al., 1992; Jenkinson et al., 1993). Per-
ception of emotional support has a strong protective effect after coronary
events (Horsten et al., 2000; Welin et al., 2000). Animal research supports
these findings, as monkeys housed in isolation develop more severe coronary
atherosclerosis than do those housed in groups (Shively et al., 1989). Some
studies have examined the health consequences of negative social character-
istics. For example, women reporting marital distress were nearly three times
as likely to suffer a recurrent coronary event following admission for CHD
than were their married but non-distressed counterparts (Orth-Gomer et al.,
2000). As noted above, social conflict promotes endothelial injuries and
atherosclerosis in animal models (Skantze et al., 1998).

Depression, Anxiety, and Negative Affectivity

For decades, individual differences in negative affect and related traits have
been discussed as a cause of CHD. These characteristics can be grouped under
the labels “negative affectivity” (Watson and Clark, 1984) or “neuroticism”
(Costa and McCrae, 1987). The studies include self-reports of symptoms, as
well as clinically diagnosed emotional disorders. Measures of various negative
emotions and related characteristics are often so highly correlated as to be
statistically indistinguishable (Watson et al., 1994). Further, despite important
distinctions between emotional symptoms and emotional disorders (e.g., Santor
and Coyne, 2001), individuals with such disorders score high on the person-
ality and symptom measures (Clark et al., 1994). Hence, the effects of specific
emotions, personality characteristics, and related disorders on CHD are diffi-
cult to distinguish.

Mounting evidence suggests that depression, anxiety, and related character-
istics confer risk for the development and progression of CHD (Rozanski et al.,
1999). Depression, anxiety and hopelessness increase the risk of future coron-
ary events in studies of initially healthy community populations (e.g., Ford
et al., 1998; Penninx et al., 2001), and predict poor prognosis in established
CHD (Frasure-Smith et al., 1999; Pennix et al., 2001). One study found that
hopelessness predicted the progression of atherosclerosis (Everson et al., 1997a).
Thus, despite some negative findings (Mayou et al., 2000), negative emotion-
ality confers risk of CHD.

Conclusions Regarding Psychosocial Risk

Individual differences in hostility, dominance, social support, social conflict,
and negative affect predict the development and course of CHD. These risk
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factors can extend our understanding of causes of CHD, and suggest directions
in prevention and management. However, they are typically studied separately,
thereby impeding an integrated view of psychosocial influences on CHD. Given
its relevance to a broad range of personality and social phenomenon, the
interpersonal perspective can facilitate a comprehensive approach.

A Primer of Interpersonal Theory and Methods

Sullivan (1953: 111) defined personality as, “the relatively enduring pattern
of recurrent interpersonal situations which characterize a human life”. The
statement conveys the underpinnings of the interpersonal approach, and sug-
gests why it is conducive to integrative research on risk factors. Because it
views social experiences and personality characteristics as a single phenom-
enon, the perspective provides a general framework for conceptualizing a
wide variety of risk factors. Sullivan’s words also challenge the field’s habit of
parsing risk factors into characteristics of people and characteristics of their
social context.

The Interpersonal Circumplex

Since Leary’s (1957) pioneering work, two broad dimensions of the inter-
personal circumplex can describe social behavior – friendliness (or warmth)
versus hostility (or coldness), and dominance (or control) versus submissive-
ness (or passivity) (Figure 13.1). These coordinates can characterize specific
social stimuli, social responses, individual differences in social behavior (i.e.,
personality traits), and stable features of social environments. Several authors
(e.g., Wiggins and Trapnell, 1996) suggest that interpersonal interactions
represent exchanges of two social resources – status (i.e., esteem or regard),
corresponding to the vertical circumplex axis, and love (i.e., acceptance or
liking), corresponding to the horizontal axis. Hence, motivations underlying
interpersonal behavior involve efforts to obtain or retain status and accept-
ance. Wiggins and Trapnell (1996) also interpret the affiliation and control
dimensions as broad motivational complexes. Communion involves interest in
being part of a larger social group, with associated strivings for intimacy and
the maintenance of relationships. Agency involves concerns with separate-
ness, associated strivings for achievement, and power. This view converges
with discussions of sex differences in stress vulnerability. Helgeson (1994)
suggests that the masculine/agency and feminine/communion sex roles pro-
vide conceptual coordinates for examining classes of stressors and traits that
differentially render men and women susceptible to the effects of stress on
health.

Two circumplex assessments have featured prominently in our work.
Wiggins’ Interpersonal Adjectives Scales (revised form, IAS-R; Wiggins et al.,
1988) consist of adjectives corresponding to eight points around the circumplex
(i.e., octants). Octant scores, as well as friendliness and dominance composites,
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Figure 13.1 The interpersonal circumplex.

provide self-descriptions or ratings of others. An important extension (Trapnell
and Wiggins, 1990) adds three additional scales – neuroticism, conscientious-
ness, and openness to experience – to assess the five-factor model (FFM) of
personality (McCrae and John, 1992), substituting the circumplex axes for
extroversion and agreeableness. The FFM can compare, contrast, and integrate
personality characteristics studied as risk factors (Smith and Williams, 1992).
The circumplex version can also integrate personality and social behavior. We
have used this version of the IAS-R to compare measures of trait hostility
(Gallo and Smith, 1998) and the regular IAS-R to assess social context in CVR
studies. Example items are listed in Table 13.1. We have also used the Impact
Message Inventory (IMI-C; Kiesler et al., 1997) to assess responses to social
interactions. Respondents describe the impact a particular target produced in
him or her during a specific interaction, or during their prior relationship. As
with the IAS-R, octant and dimension scores are derived. Example items are
also presented in Table 13.1. We have used the IMI-C to assess interactions
manipulated in the laboratory and interaction patterns of previously acquainted
persons. A variety of other circumplex-based assessments are available (Kiesler,
1996). Further, methods for evaluating and utilizing such measures are well
established (Gurtman, 1997).
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Table 13.1 Octants and selected items for the Interpersonal Adjectives Scales
(revised form, IAS-R) and the Impact Message Inventory (IMI)

IAS-R IMI

Dominance Assertive When I am with this person, he/she makes me
Dominant feel bossed around.

Hostile Boastful When I am with this person, he/she makes me
dominance Cocky feel that they think it’s every person for him

or herself.

Hostility Cruel When I am with this person, he/she makes me
Coldhearted feel distant from them.

Hostile Distant
submissiveness Introverted When I am with this person, he/she makes me

feel that they think they’re inadequate.

Submissiveness Timid When I am with this person, he/she makes me
Meek feel in charge.

Friendly Boastless When I am with this person, he/she makes me
submissiveness Undemanding feel that they would accept whatever I said.

Friendliness Sympathetic When I am with this person, he/she makes me
Kind feel appreciated by them.

Friendly Extroverted When I am with this person, he/she makes me
dominance Enthusiastic feel that they want to be the charming one.

The Transactional Cycle

The interpersonal perspective construes personality characteristics and social
contexts too as aspects of one process, formally represented as the transactional
cycle (Kiesler, 1996), depicted in Figure 13.2. As in other contemporary views
(Mischel and Shoda, 1999), personality and social context are seen as reciproc-
ally determined. Individuals both shape and are shaped by their social experi-
ences. Through the situations and relationships they choose to enter or avoid,
expectations, appraisals of others, goals they pursue, tactics they employ in
pursuit of goals, and their expressive behavior, people influence others’ inter-
nal and subsequent overt responses. These selected, evoked, and intentionally
manipulated responses of others, in turn, tend to maintain the individual’s
characteristic interpersonal style.

Transactional cycles consist of cognitive structures (e.g., self and other
schemas or “personifications”), cognitive processes (e.g., construal; distortion),
emotional responses, and communications. In Figure 13.2, we also include
other constructs from cognitive-social approaches to personality (Mischel and
Shoda, 1999). One key aspect of the cycle is the covert experience of inter-
action partners – or the “impact message” (Kiesler, 1996). The individual’s
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Figure 13.2 The transactional cycle (Smith and Gallo, 1998).

characteristic behaviors (e.g., warmth) tend to constrict the covert reactions
from others. These evoked reactions, in turn, prompt overt responses from
interaction partners that complement the original actor’s response, thereby
sustaining his or her interpersonal style. In the circumplex model, comple-
mentarity of social behavior involves similarity of affiliation (i.e., hostility
evokes hostility; friendliness evokes friendliness) and reciprocity of control
(i.e., dominance evokes submissiveness, and vice versa). Most would agree
that personality and social context are reciprocally related, but patterns of
complementarity are the subject of considerable debate and research (Gurtman,
2001). Nonetheless, the transactional cycle provides an account of correlations
between personality characteristics and aspects of the social environment
studied as risk factors. This model also suggests that mechanisms through
which risk factors affect CHD involve a dynamic process in which individuals
shape and are shaped by the social environment.
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Personality and Social Environment across Time

The transactional cycle in Figure 13.2 depicts a brief interaction. When re-
peated over time and across contexts, it describes continuities in development
and maintenance of personality characteristics, relationships, and social envir-
onments. That is, recurring cycles contribute to longer-term development and
stability and coherence of personality (Caspi and Roberts, 1999; Cervone and
Shoda, 1999). This longer-term process produces health-relevant psychosocial
trajectories. For example, warm and agreeable persons – through their thoughts
and actions and the social experiences they create – experience an accumula-
tion of exposure to health-promoting social contexts. Greater exposure to
friendly, health-promoting contexts, in turn, facilitates the continuation of
an agreeable style. In contrast, cold and antagonistic persons tend to create
conflict and undermine support, thereby increasing their cumulative exposure
to unhealthy contexts. Further, healthy and unhealthy social contexts –
regardless of whether they reflect self-fulfilling expectancies or “imposed”
social conditions – foster adaptive (i.e., healthy) or maladaptive transactional
cycles, thereby sustaining health-relevant trajectories.

The interpersonal perspective emphasizes transactions with family (e.g.,
parents) and peers in personality and social development. Further, current
family and close relationships are important recurring transactions or contexts,
given their frequency and disproportionate impact on stress and emotion.
Other contexts, such as work and the local community can be seen as both
components of recurring cycles and as contexts fostering either health pro-
moting or health damaging transactions, thereby permitting the integration
of personality and interpersonal influences on health with broader social and
socio-economic influences.

Circumplex Concepts and Methods in
Reactivity Research

Of the interpersonal concepts and methods, the circumplex is the most imme-
diately relevant to CVR research. To varying degrees, risk factors can be
located in the circumplex. Trait hostility is clearly related to the horizontal
axis, but various aspects of hostility have different placements. Verbal aggress-
iveness corresponds to hostile dominance, whereas cynicism and mistrust
reflect hostile submissiveness (Gallo and Smith, 1998). Trait dominance, of
course, reflects the vertical axis. Conceptual and empirical analyses place
social support along the horizontal axis, but with varying degrees of domin-
ance (Trobst, 2000). For example, giving advice is more dominant than
expressing affection and respect. Social conflict can be located at the un-
friendly pole of horizontal axis. The circumplex location of negative affectivity
is less obvious, as it is typically conceptualized as an intra-individual phenom-
enon. However, social isolation and conflict are both causes and consequences
of depression (Joiner and Coyne, 1999), and depressive symptoms correlate
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with self-reports of unfriendly submissiveness in the circumplex (Ruiz et al.,
2001).

In the social psychophysiology of CVR, we consider four circumplexes:
(a) transient social stimuli; (b) transient expressions of social behavior;
(c) stable individual differences in social behavior; and (d) stable social situa-
tions or environments. In this way, circumplex concepts and methods address
four distinct psychophysiological questions. First, what are the effects on CVR
of exposure to social stimuli (e.g., behavior of interaction partners) varying in
dominance and friendliness? Second, what are the effects on CVR of expression
of social behavior (e.g., toward an interaction partner) varying in dominance
and friendliness? Third, what are the associations between individual differences
in dominance and friendliness (i.e., personality traits) and CVR? Finally, what
are the associations between CVR and stable characteristics of the social environ-
ment (e.g., degree of marital discord) varying in friendliness and dominance?
Additional questions combine these circumplexes (e.g., interactive effects of
individual differences and manipulated social stimuli).

Circumplex-based measures are useful in these efforts. In construct valida-
tion of individual difference measures, well-developed methods can describe
the extent to which a personality trait involves interpersonal processes and its
circumplex location (Gurtman, 1997). When manipulating social stimuli or
social behavior, circumplex measures can determine whether or not specific
constructs of interest have been manipulated. Finally, these measures are
useful in assessing the association of CVR with more enduring features of the
social environment, as when partners (e.g., spouses, friends) describe per-
sonal relationships. The use of a common set of conceptual coordinates and
standardized information about the extent of a specific interpersonal behavior
facilitate integration of research findings.

The Horizontal Axis

Given that many psychosocial risk factors fall along the horizontal circumplex
axis, it is not surprising that much of the research on social aspects of CVR
does as well. All four types of effects (i.e., social stimuli; social responses;
individual differences; stable aspects of context) and combinations (e.g., per-
son by situation interactive effects) have been examined.

Hostile and Supportive Social Stimuli
Hostile or unfriendly social stimuli – such as harassment or criticism during a
laboratory stressor – heighten CVR relative to neutral social stimuli. For ex-
ample, Powch and Houston (1996) examined cardiovascular responses of young
women to a discussion task. In a low stress condition, participants discussed
an unimportant issue with a confederate who politely agreed. In the high
stress condition, participants discussed an issue on which they held strong
views with a confederate who expressed the opposite opinion in a conde-
scending manner. The latter condition elicited greater BP and HR reactivity,
as well as angry affect and hostile behavior. Other studies have shown that
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participants harassed during laboratory tasks (e.g., solving anagrams, Suarez
et al., 1998; mental arithmetic, Bongard et al., 1997; current events speech,
Gallo et al., 2000) exhibit increased CVR compared with those completing the
same tasks under neutral conditions. These findings likely reflect the effects of
state anger on CVR. The specific manipulations reflect hostile-dominant social
stimuli (e.g., criticism, etc.), but without circumplex measures it is not certain.
Further, either the implied threat of loss of status or acceptance could affect
CVR.

Supportive gestures or the presence of a supportive companion while experi-
encing stress attenuate cardiovascular reactivity (Kamarck et al., 1998; Lepore,
1998). For example, in a study by Gerin and colleagues (1992), participants
engaged in a discussion task with three confederates, two of whom argued
against the participant’s views. In a support condition, the third confederate
spoke in defense of the participant; in the neutral condition this confederate
was silent. Participants in the support condition displayed smaller HR and
BP responses during the task. Uchino and Garvey (1997) found that simply
informing participants that support would be available during a speech task, if
needed, attenuated CVR. The mere presence of a stranger or friend can also
attenuate CVR, compared to conditions where participants undergo a stressful
task alone (e.g., Christenfeld et al., 1997; Fontana et al., 1999; Gerin et al.,
1995). However, other studies found no effects (Sheffield and Carroll, 1994)
or even heightened reactivity in friend versus alone conditions (Allen et al.,
1991). These discrepancies may reflect factors that alter the interpersonal
meaning of support manipulations. Social support usually conveys acceptance,
but it can also pose a threat to status by implying an evaluation of compet-
ence or a judgment that the recipient is not capable (Trobst, 2000). Studies
where support providers are in a position to evaluate recipients do not find
beneficial effects on CVR (e.g., Allen et al., 1991), whereas studies that min-
imize potential evaluation do find such effects (e.g., Fontana et al., 1999;
Kors, Linden, and Gerin, 1997). Closer, more supportive friends produce larger
reductions in CVR (Fontana et al., 1999; Kors et al., 1997), perhaps because
they are less likely to pose evaluative threats.

In studies of critical or supportive social stimuli, the interpersonal meaning
or “impact message” (Kiesler, 1996) is a key determinant of CVR, as illustrated
by two recent studies in our laboratory that used circumplex assessments. In
the first (Gallo et al., 2000), young women performed a stressful speaking
task and received supportive, neutral, or hostile comments from the experi-
menter. On the IAS-R scales, women rated the supportive experimenter as
clearly friendly and significantly more so than the neutral experimenter; they
rated the hostile experimenter as quite hostile and much more so (and some-
what more dominant) than the neutral one. The hostile experimenter pro-
duced greater CVR, as compared to the neutral condition. Further, appraisals
of the experimenter’s friendliness versus hostility (but not dominance versus
submissiveness) mediated (Baron and Kenny, 1986) these effects. Compared
to the neutral experimenter, the supportive stimulus attenuated electrodermal
response (i.e., skin conductance) but not CVR, and appraisals of the experi-
menter’s friendliness (but not dominance) again accounted for these effects.
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The IAS-R ratings were useful in verifying the effectiveness and specificity of
the social manipulations, and the mediational analyses provided information
as to which aspects of the social stimuli were responsible for the physiological
effects.

In the second study (Smith et al., 2001), we examined mental representa-
tions of support. From several perspectives (Lakey and Drew, 1997), support
can reduce stress not only through actual transactions but also through act-
ivation of its internal representations. That is, activated support schema should
also attenuate CVR. Therefore, we asked participants to write about and then
contemplate their interactions with either a casual acquaintance or a close
and supportive friend or family member. After completing IMI-C ratings of
the targets, they underwent an evaluative speech stressor. As expected, par-
ticipants rated supportive ties as much friendlier and slightly less dominant
than acquaintances. Prior activation of supportive ties attenuated CVR during
the stressor. However, IMI ratings of the target did not mediate the effects of
support. Instead, effects of support on anxiety during the stressor accounted
for effects on CVR. Hence, beneficial effects of support on CVR can occur
through internal representations of affiliative ties.

Hostile and Supportive Social Behavior
Expressions of social behavior along the horizontal axis also affect CVR. How-
ever, anger expression has produced inconsistent results. For example, par-
ticipants who described previous anger-arousing events in a mood-congruent
manner (i.e., vehemently) displayed greater CVR than those in a mood-
incongruent manner (i.e., quietly) or those who simply reviewed the event
silently (Siegman and Snow, 1997). However, in another recent study, par-
ticipants who described anger-provoking incidents in mood-congruent speech
(i.e., loud and rapid) displayed less CVR than those who described them in a
mood incongruent manner (i.e., soft and slow; Drummond and Quah, 2001).
Similary, Anderson and Lawler (1995) found that women who recalled an
anger-provoking experience and expressed anger assertively displayed less
CVR than those who suppressed anger. As we discuss below, some of these
inconsistencies may be due to the interpersonal meaning of anger expres-
sion and the match (or mismatch) between expression and the individuals’
preferred response to anger (i.e., anger-in versus anger-out). Further, some
research indicates that anger expression promotes faster recovery from CVR,
suggesting that the expression and inhibition of angry behaviors could have
differing effects over time (Brosschot and Thayer, 1998).

The effects of expressions of friendliness have received far less attention.
In one study (Nealey et al., 1998), we assigned women to one of three inter-
actions with a video-taped partner. In a control condition, they took turns
describing their daily schedule. Other participants provided support (e.g.,
expressions of empathy) to a partner who described a problem (i.e., recent
breakup of a relationship). In the third, participants debated the partner.
Relative to controls, the support task evoked greater sympathetic cardiac act-
ivation (i.e., reductions in pre-ejection period). Compared to debate, providing
support evoked larger increases in cardiac output and smaller increases in
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peripheral resistance. This pattern of CVR converges with participants’ ratings
of the support task as challenging as opposed to threatening (Blascovich and
Tomaka, 1996), and therefore may not be unhealthy. However, recurring
efforts to provide support could be physiologically taxing, perhaps contribut-
ing to the negative health effects of caregiving (Schulz and Beach, 1999).

Individual Differences in Hostility and Friendliness
Interpersonal traits along the horizontal axis have been studied frequently.
Individual differences in perceived support can be seen as a personality char-
acteristic (Pierce, et al., 1997), but this trait has been examined less frequently
in relation to CVR than have experimentally manipulated supportive stimuli.
Broadwell and Light (1999) found that participants reporting high family
support displayed less CVR during stressful marital interactions than did those
with low support. Uchino et al. (1992) found that age and social support
interacted to affect CVR, such that individuals low in support evidenced greater
age-related increases in reactivity. However, other studies report more com-
plex effects. We found that the effects of individual differences in perceived
support varied across social contexts (Gallo et al., 2000). Compared to women
with lower perceived support, those with higher support showed attenuated
CVR to stress in a supportive context (i.e., a friendly experimenter), but trait
support was associated with heightened reactivity in a provoking context.

Numerous studies find that individuals with high levels of trait hostility
exhibit heightened CV and neuroendocrine responses to social but not non-
social stressors (see Smith and Gallo, 2001, for a review). This effect occurs in
men (e.g., Suarez et al., 1998) and women (e.g., Suarez et al., 1993). The
specific social stimuli evoking greater CVR in hostile persons include harass-
ment (e.g., Powch and Houston, 1996), social conflicts (Hardy and Smith,
1988) and disagreement (Smith and Allred, 1989). Hostility is associated with
CVR during marital interactions, but more so for men than women (Smith
and Brown, 1991). For example, we found that hostile husbands engaged in
a current events discussion under conditions of high (but not low) evaluative
threat displayed larger increases in systolic blood pressure (Smith and Gallo,
1999). Wives’ IAS-R ratings of their husbands’ dominance during the inter-
action followed a similar pattern; in the high (but not low) threat condition
wives rated hostile husbands as asserting more dominance than low hostile
husbands. Perhaps hostile husbands responded to this agency stressor with an
effortful assertion of their status, with corresponding effects on CVR.

Hostility is also associated with heightened CVR in response to less antag-
onistic social stressors, such as self-disclosure to a confederate (Christensen
and Smith, 1993), perhaps because of perceived vulnerability and threat of
embarrassment. Finally, two studies evaluating the joint effects of trait hostil-
ity and manipulations of support showed that hostile individuals did not show
reduced CVR when strangers (Lepore, 1995) or friends (Smith et al., 2000b)
provided social support during a laboratory stress task, whereas non-hostile
persons did display this beneficial effect. Hence, hostility may promote CVR
not only by potentiating responses to stressful social stimuli, but also by
undermining the effects of support.
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Other research has focused on individual differences in the tendency to
suppress versus express anger. Studies of simple associations of “anger-in”
and “anger-out” with CVR have produced inconsistent results. Sometimes
anger-out is associated with increased CVR (e.g., Burns and Katkin, 1993),
whereas in other studies anger suppression is associated with greater reactivity
(Vogele et al., 1997). These inconsistencies could be due to the use of tasks
that are not conceptually related to anger expression (e.g., mental arithmetic
without harassment). In studies with more relevant stressors, variations in
the specific social context may be important. For example, Engebretson et al.
(1989) found that mismatches between individual differences in anger ex-
pression and situational requirements for aggressive responding were associ-
ated with heightened CVR. We recently found that individual differences in
anger expression (i.e., “anger-out”) are associated with self-reports of hostile
dominance in the circumplex, whereas anger suppression (i.e., “anger-in”) is
associated with hostile submissiveness. The general association of these styles
with CVR could be due to the fact that they are both associated with un-
friendliness and the tendency to become angry. The situational differences in
their association with CVR could reflect the moderating impact of dominant
versus submissive social styles. Individuals may find it more difficult or un-
pleasant to behave in a manner that is inconsistent with their typical interper-
sonal style. Conceptualization and assessment of both the individual differences
and aspects of the evoking situation in the circumplex framework could recon-
cile some of these inconsistent findings.

Stable Social Situations Differing in Hostility versus Friendliness
Stable aspects of social situations also affect CVR, especially in close relation-
ships. Spouses in marriages high in conflict or low in satisfaction display
heightened CVR during marital interaction (e.g., Broadwell and Light, 1999;
Ewart et al., 1991). Marital conflict may be especially problematic for women,
who tend to display larger physiological stress responses than men (Ewart
et al., 1991). In two studies (Smith and Brown, 1991; Smith and Gallo, 1999),
we found that wives disagreeing with husbands who were high in trait
hostility displayed greater CVR than did wives with low hostile husbands.
Thus, individuals in marriages high in conflict may be more vulnerable to
CHD through the experience of more frequent and severe CVR, and sex
differences in this response might explain the fact that marriage confers a
smaller reduction in CHD risk for women than for men (Kiecolt-Glaser and
Newton, 2001).

Summary
Social stimuli, behavior, individual differences, and stable situations related to
the horizontal axis of the circumplex affect CVR. A consistent pattern emerges;
the right pole of the horizontal axis is associated with reduced reactivity
and the left pole with heightened CVR. Contradictory findings likely reflect
moderating variables or procedural factors that produce complex or un-
intended social manipulations. Circumplex assessments of social behavior and
context could help to reconcile the conflicting findings.
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The Vertical Axis

Compared to CVR effects of the affiliation axis, there is far less research on
the dominance circumplex axis. Yet, as noted above, human and animal stud-
ies suggest this dimension of social interaction influences CHD. The available
studies of dominance suggest that this dimension is important in the social
psychophysiology of CVR, as well.

Dominant and Submissive Social Stimuli
Some studies indicate that the dominance versus submissiveness of interac-
tion partners influences CVR. Interactions with high status experimenters
evoke greater CVR than do equal status experimenters (Kleinke and Williams,
1994). Newton et al. (1999) found that participants interacting with previously
unacquainted partners who scored high in trait dominance (i.e., agency)
displayed greater CVR than did those interacting with submissive partners. To
confirm this apparent effect of dominant social stimuli, we asked participants
to engage in a role-played interaction in which they attempted to return a
recently purchased defective item. They responded to a pre-recorded audiotape
of either a submissive or dominant sales person. Participants’ IAS-R ratings of
the clerk confirmed the effectiveness of the manipulation. Further, interac-
tions with the dominant partner evoked greater blood pressure reactivity than
did the submissive partner (Burgess et al., 2001). Several factors could account
for effects of dominant social stimuli on CVR. For example, interactions with
dominant partners could be more difficult or more threatening.

Competitive tasks have implications for gaining and losing status and can
be placed along the vertical axis. Competitive games – compared to non-
competitive tasks – evoke greater CVR (e.g., Harrison et al., 2001; Van Egeren,
1979). Similarly, evaluative threat – such as expectations that important com-
petencies will be tested – involves status motivations, and hence this social
stimulus falls on the vertical axis. Compared to non-evaluative conditions,
evaluative threat also evokes greater CVR (e.g., Kelsey et al., 2000; Smith
et al., 1997).

Expressions of Dominance during Social Interaction
Impressed by atherogenic effects of asserting dominance in primate research,
several years ago we began studying effortful attempts to influence others. The
basic paradigm manipulates incentives to influence an interaction partner. In
the first study (Smith et al., 1989), we asked pairs of previously unacquainted
male undergraduates to take opposite sides in a current events discussion.
Unbeknownst to secondary participants, primary participants were told (1) that
the number of times their name was entered in a lottery drawing would be
determined by chance or (2) that their lottery chances would be determined
by their success in persuading their partner (i.e., his pre to post-discussion
attitude change). Participants attempting to persuade displayed greater CVR
than did those in the simple discussion. In subsequent studies, we demon-
strated this effect in men and women, and while participants silently prepared
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and actively engaged in influence attempts (Smith et al., 1989; 1990; 1997;
2000a). Further, the magnitude of this effect varies positively with incentive
magnitude (Smith et al., 1989), and as a curvilinear function of the difficulty
of influence (Smith et al., 1990). These effects of incentive magnitude and
task difficulty are well established in the traditional non-social literature on
CVR.

To test these effects in established relationships, we assigned married
couples to a condition where their odds in a lottery would be determined by
chance (discussion condition) or to one in which both spouses were told that
their chances would depend on the extent to which they persuaded their
partner (influence condition) (Brown and Smith, 1992). Circumplex-based
behavioral ratings (Benjamin, 1974) confirmed that husbands and wives
in the influence condition displayed more controlling behavior than in the
discussion condition, but only husbands displayed greater CVR while they
prepared and delivered their influence attempt. Because efforts to exert influ-
ence heightened CVR in men and women equally in our prior studies, we
concluded that the marital context had attenuated the effect in women.

We recently used impedance cardiography to assess determinants of CVR
evoked during influence attempts (Smith et al., 2000a). As depicted in
Figure 13.3, incentives to influence a discussion partner increased CVR both
before and during the interaction. Efforts to exert influence also increased
cardiac output and reduced pre-ejection period, reflecting heightened sym-
pathetic activation of the heart. As noted above, this mechanism has been
implicated in the non-human primate model of social dominance and CAD.
Interestingly, efforts to exert influence also decreased parasympathetic activ-
ity (i.e., respiratory sinus arrhythmia – RSA).

Individual Differences in Dominance
The few studies of the relationship between the personality trait of domin-
ance versus submissiveness and CVR find significant associations. Newton
et al. (1999) found that individual differences in agency were positively asso-
ciated with CVR during social interactions. Harrison et al. (2001) similarly
found that individual differences in competitiveness were positively associated
with CVR during a car racing game. This latter finding is consistent with studies
in which Type A behavior predicts CVR during challenging tasks (Houston,
1988), as competitiveness is a central element of the pattern.

Dominance versus Submissiveness as Social Context
In analyses of our study of influence in married couples (Brown et al., 1998),
we used husbands’ and wives’ responses to circumplex-based scales to assess
dominance and submissiveness as an element of social context – in this case
their roles in the relationship. Husbands’ and wives’ independent ratings
of relative dominance in the relationship converged significantly. Further,
we found a curvilinear association between an index of “relative spouse
dominance” and CVR during the interaction task. Spouses who were either
clearly dominant or submissive displayed smaller increases in blood pressure
than did those at intermediate levels. We interpreted these results as reflecting
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Figure 13.3 Effects of influence incentive on cardiovascular reactivity (Smith et al.,
2000).

the impact of perceived difficulty of asserting oneself. That is, dominant spouses
likely find asserting an opinion relatively easy, whereas submissive spouses find
it more difficult. On the basis of prior research (e.g., Smith et al., 1990), we
expected that very low and very high levels of difficulty would evoke smaller
increases in blood pressure than would intermediate levels. Increasing levels
of task difficulty require more effort (and as a result, produce more CVR), up
until the point that the task is seen as so difficult that success is unlikely and
additional effort not justified. The reduced effort expenditure evokes lower
levels of CVR (Wright and Kirby, 2001). However, we did not measure per-
ceived difficulty and effort. Nonetheless, the vertical axis of the circumplex is
apparently an important contextual influence on CVR.
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Summary of the Vertical Axis Findings
The dominance versus submissiveness dimension is clearly related to CVR,
consistent with the role of dominance as a CHD risk factor. Expressing dom-
inance evokes heightened CVR, and dominant individuals tend to display
greater reactivity. Interactions with dominant individuals, competition, and
social evaluation evoke heightened reactivity, perhaps because of activation of
concerns about status. Finally, dominance versus submissiveness as a charac-
teristic of relationships may also influence CVR.

Limitations of the Circumplex Approach to
Cardiovascular Reactivity

The circumplex clearly provides useful concepts for organizing the diverse
literature on the social psychophysiology of CVR, as well as methods for
difficult but essential aspects of this research. However, the approach has
limitations. One lies outside of the interpersonal perspective, whereas the
other involves one of its major assumptions.

Alternatives to the Primary Axes
In the circumplex, hostility and friendliness are opposite ends of one continuum,
as are dominance and submissiveness. However, Uchino and colleagues (2001)
suggest that positivity (i.e., friendliness, support) and negativity (i.e., hostility,
conflict) are separate relationship dimensions. Further, co-occurrence of
positivity and negativity – a constellation labeled ambivalence – may be inde-
pendently associated with CVR and risk. In an ambulatory study, interactions
with partners rated high in both positivity and negativity were associated with
the highest levels of systolic blood pressure (Holt-Lunstad et al., 2000). Simi-
larly, Benjamin (1974) suggests that the opposite of expressing dominance or
control is not submission but granting autonomy to others; the opposite of
submission is not dominance, but asserting one’s own autonomy. Dominance
and submissiveness may both be more physiologically taxing than autonomy,
as they reflect engagement in potentially stressful interpersonal processes.
Hence, the psychophysiological correlates of two additional interpersonal con-
cepts – ambivalence and autonomy – require further research.

Reactivity versus Exposure
Finally, most studies of social determinants of CVR examine responses to a
single stressor. Some models of stress and the interpersonal perspective itself
suggest that this focus is too narrow. Bolger and Zuckerman (1995) have
shown that reactivity to stressors and the degree of exposure to stressors are
independent mechanisms through which personality traits (e.g., negative
affectivity) determine adjustment. Negative emotion in daily life is influenced
by the degree of both reactivity and exposure to stressors, and neuroticism
influences both processes. The transactional cycle suggests that personality
characteristics influence not only the degree of CVR to stressors but also the
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Figure 13.4 Stress reactivity and exposure as determinants of cardiovascular
response (adapted from Smith and Rhodewalt, 1986).

frequency and severity of exposure. Hence, studies of reactivity to controlled
experimental stressors address only one way in which psychosocial character-
istics impact CVR and risk.

These effects are illustrated in Figure 13.4. Individuals with hostile-
dominant and friendly interpersonal styles are depicted in the upper and
lower portions of the figure. In the laboratory (left side), a hostile-dominant
person displays greater CVR than a friendly person to a controlled stressor
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(e.g., conflict). Once outside the laboratory, the hostile-dominant person
again responds with greater CVR than the agreeable person when they face
the same stressor, such as the unpleasantries of heavy morning traffic. How-
ever, overall CVR displayed during daily activities is greater for the hostile-
dominant individual not only because of this greater response to equivalent
stressors, but also because of exposure to more frequent, severe, and pro-
longed stressors. Through appraisals of ambiguous social stimuli as challenges or
threats, selection of more confrontational situations, and aggressive responses,
the hostile-dominant person likely creates increased exposure to physiologically
taxing events. Hence, models of social determinants of CVR must include
processes underlying exposure to interpersonal stressors (Friedman, Chapter
1 of this volume; Suls and Sanders, 1989).

Future Directions

These limitations suggest avenues for research. Exploring effects on CVR of
distinctions within the control and affiliation dimensions, and assessing stress
exposure and CVR in daily life will contribute to a more complete view of
how this mechanism links psychosocial characteristics and CHD. There are
other implications of the interpersonal perspective.

A Guide to Future Research on the Social Psychophysiology
of CVR

The four circumplexes – social stimuli, social behaviors, individual differences,
and stable social environments – as well as combinations (e.g., individual
difference by social stimuli designs) provide a taxonomy of interpersonal deter-
minants of CVR. Placing the available research in this framework identifies
areas where little prior work (e.g., effects of providing support), or methodo-
logical limitations and inconsistent findings (e.g., effects of anger expression)
create a need for additional studies. In such efforts, circumplex-based assess-
ments will be useful. In the often-neglected task of construct validation of
psychosocial risk factor assessments, well-validated circumplex measures can
facilitate an integrated literature on their similarities and differences. The
circumplex model is a unique resource, as it provides a common framework
for characteristics of persons and social environments. Further, when modeling
the associations among social stimuli, social responses and CVR, circumplex
assessments offer standardized tests of the effectiveness and specificity of
manipulations (Smith et al., 1996; 1998).

Modeling Mechanisms in Other Risk Factors

The interpersonal view is useful in examining mechanisms underlying risk
factors that are not typically thought to involve social processes. For example,
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individual differences in optimism versus pessimism and the related construct
of hopelessness predict the development and course of CHD (Everson et al.,
1996; Scheier et al., 1999). These traits are generally conceptualized as intra-
individual, self-regulatory variables. However, we found that optimism was
correlated with IAS-R self-ratings of friendly dominance. Further, optimists
reported lower levels of social stressors (e.g., marital conflict), and wives of
optimistic husbands displayed less CVR during a marital conflict discussion
than did wives of pessimists (Smith and Ruiz, 2000). Hence, interpersonal
consequences of optimism may contribute to its salubrious effects.

Jobs with high demand and low control and those involving an asymmetry
between personal efforts and rewards confer increased CHD risk (Peter and
Siegrist, 2000). Conceptually, these work experiences can be located in the
circumplex. As aspects of job stress, support from supervisors, colleagues, or
inherent in the general work environment falls on the horizontal axis. Low
control and decision latitude implies a subordinate position in a hierarchical
relationship and can be placed on the vertical axis. Recently, we asked a
sample of 80 working adults to complete an IMI-C about their co-workers.
Well-validated measures of job stress were associated with perceiving co-
workers as controlling and unfriendly. Thus, the circumplex provides a
nomological net for understanding job characteristics and CHD risk.

Socioeconomic status (SES) is a multi-dimensional construct variably defined
according to resources or prestige in relation to others (Krieger et al., 1997).
SES can be measured at the level of individuals, households, or communities
(Krieger et al., 1997) and each appears to influence health (e.g., Diez-Roux
et al., 1997; Lynch, et al., 2000), especially the development and course of
CHD (Gonzalez et al., 1998; Kaplan and Keil, 1993). SES shapes social experi-
ences in ways that affect health. Low SES is associated with social experiences
related to the horizontal circumplex axis, such as a less affiliative interper-
sonal style (e.g., Barefoot et al., 1991) and less perceived support and social
integration (Bosma et al., 1999). On the vertical axis, low SES persons may
be placed in low status positions relative to others, perhaps prompting
feelings of inferiority and difficult efforts to assert status. These experiences
likely begin early in development and recur across the life-span. Therefore,
the low SES context or environments could shape repeating interpersonal
cycles that contribute to high-risk psychosocial trajectories (c.f., Singer and
Ryff, 1999). Further, interpersonal experiences and their physiological conse-
quences may account for some of the effect of SES on CHD (Anderson and
Armstead, 1995).

Comprehensive views of psychosocial influences on CHD and the mechan-
isms underlying their effects must attend to and integrate the multiple levels
of the biopsychosocial model (Engel, 1977). The concepts and methods of the
interpersonal perspective are useful in organizing, directing, and strengthening
research on the connections between psychosocial processes and physiological
mechanisms. This approach may also be useful in describing the co-occurrence
of personality and social risk factors (Gallo and Smith, 1999), and in articulat-
ing the interpersonal experiences through which broader social-economic and
cultural risk factors come to affect the physiology of individuals.
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Introduction

Sex differences in cognitive domains, such as mathematical ability, and social
domains, such as moral development, continue to be hotly debated, but there
is widespread agreement that there are sex differences in health and that the
size of these differences are substantive. To start with, women live longer
than men (Hoyert et al., 1999). In fact, men are more likely than women to
die of each of the ten leading causes of death, which include heart disease,
cancer, accidents, and stroke (Hoyert et al., 1999). However, while living,
women’s health appears to be worse than that of men. Women suffer from
more acute illnesses and more nonfatal chronic illnesses compared to men
(Verbrugge, 1989). Thus, at any given point in time, women are more likely
than men to be ill and to be living with a chronic disease. Women report
more disability than men – more days spent in bed due to illness and more
days in which they restrict their activities due to illness compared to men
(Cleary et al., 1982; Kandrack et al., 1991; Verbrugge, 1989). Women also
suffer from more painful disorders compared to men (Berkley, 1997; Macintyre
et al., 1996; Unruh, 1996), and women perceive their health to be worse than
men (Arber and Ginn, 1993; Cleary et al., 1982; Denton and Walters, 1999).
Women suffer twice the rate of depression as men (Culbertson, 1997; Nolen-
Hoeksema, 1987), yet men are roughly four times as likely as women to
commit suicide (US Department of Justice, 1998).

There are numerous explanations for these differences in men’s and women’s
health. Because many of these sex differences either emerge during the course
of development, as in the case of depression, or have emerged over the course
of the twentieth century, as in the case of the widening sex difference in
longevity, genetic or other biological factors have limited explanatory power.
Thus, investigators have turned to social and cultural explanations. One
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appealing social explanation is gender-role socialization – the idea that men
and women have been socialized in different ways which then impacts on
their health.

One way that gender role socialization has been studied is by focusing on
traits that are more common in one sex than the other. These gender-related
traits have historically been referred to as psychological masculinity and femin-
inity. The measurement of psychological masculinity and femininity has a
century-long history but two of the most widely-used instruments were de-
veloped in the 1970s and are still commonly used today – the Bem Sex Role
Inventory (BSRI; Bem, 1974) and the Personal Attributes Questionnaire (PAQ;
Spence et al., 1974). These are self-report inventories in which people rate
the extent to which a number of personality traits characterize themselves.
More recently researchers have realized that masculinity and femininity are
multidimensional constructs and that these instruments only tap one aspect
of masculinity and femininity, namely agency or instrumentality and com-
munion or expressivity (Spence, 1984).

Agency and communion are two fundamental ways of relating to the world.
These constructs were first discussed by Bakan (1966) in his book, The Duality
of Human Existence. Agency reflects one’s existence as an individual, and com-
munion reflects the participation of the individual in a larger organism of
which the individual is a part. Agency includes self-protection, self-assertion,
self-expansion, self-control, and self-direction and emphasizes the forming
of separations. Communion includes group participation, cooperation, attach-
ment, and connections and emphasizes the creation of unions. More succinctly,
agency represents a focus on the self and separation, whereas communion
represents a focus on others and connection. Bakan also linked these two
principles to gender. He stated that both agency and communion are present
in men and women but that agency is more characteristic of men and com-
munion is more characteristic of women: “I propose for consideration that
what we have been referring to as agency is more characteristically mascu-
line, and what we have been referring to as communion is more characterist-
ically feminine” (Bakan, 1966: 110). There is empirical evidence that Bakan’s
assertion is correct. Sex differences on measures of agency and communion
are quite consistent (Bem, 1974; Spence and Helmreich, 1978). Men tend to
score higher than women on measures of agency, and women tend to score
higher than men on measures of communion. These differences hold across
cultures (e.g., Ajdukovic and Kljaic, 1984; Runge et al., 1981).

Sex differences in agency and communion are supported by other work
that has shown men and women have different ways of construing themselves.
Men are more likely to describe themselves in terms of their independence
from others (e.g., emphasizing personal attributes and skills), whereas women
are more likely to describe themselves in terms of their connection to others
(e.g., emphasizing roles and relationships to others; Cross and Madson, 1997).
Men maintain an independent sense of self that is separate from others,
whereas women maintain an interdependent sense of self in which others are
integrated into the self (Clancy and Dollinger, 1993; Cross and Madson, 1997).
There also is evidence that men’s self-esteem is linked to independence and
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differentiation from others, whereas women’s self-esteem is linked to their
connections with others (Josephs et al., 1992; Stein et al., 1992). Thus, there
is substantive reason to believe that men are more likely than women to be
characterized by an agentic orientation and women are more likely than men
to be characterized by a communal orientation.

Alice Eagly (1987) argues that sex differences in agency and communion
stem from the traditional social roles that men and women hold in society.
Women’s social roles are primarily nurturant or communal roles, as women
take care of and raise children. Men’s social roles are primarily agentic or
instrumental in that they are the primary breadwinners of families. Eagly
argues that it is this division of labor in society that is responsible for linking
agency to men and communion to women. In fact, Eagly argues that when
men’s and women’s roles are more similar, sex differences in agency and
communion are minimized. In one study, homemakers – regardless of whether
they were male or female – were perceived to be more communal and less
agentic than people who held full-time jobs outside the home (Eagly and
Steffen, 1984).

Agency and communion, however, do little to explain sex differences in
health. The agency (formerly known as masculinity) scale of the PAQ consists of
traits such as independence, persistence, competitiveness, and self-confidence.
The communion (formerly known as femininity) scale of the PAQ consists of
traits such as warm in relations with others, helpful, and emotional. These are
socially desirable dimensions of gender roles that are unrelated to indicators
of poor health. Agency reflects a positive orientation toward the self, and
communion reflects a positive orientation toward others.

Communion, in particular, is virtually unrelated to any health outcome.
One meta-analytic review of the literature showed that communion was un-
related to indicators of mental health (Bassoff and Glass, 1982), whereas
another showed that communion had a small positive relation to psychological
well-being (Whitley, 1984). In more recent studies, communion has been
unrelated to psychological or physical functioning in studies of adolescents
(Horwitz and White, 1987), college students (Aube et al., 1995), cardiac
patients (Fritz, 2000; Helgeson, 1993), women with breast cancer (Helgeson,
2000; Piro, 1998), women with rheumatoid arthritis (Trudeau et al., 1999),
and adolescents with diabetes (Helgeson and Fritz, 1996). Thus, communion
cannot explain women’s greater health problems than men, in particular why
women are more depressed than men.

Agency is associated with health but in a positive direction. Agency is
consistently associated with high self-esteem (Helgeson and Fritz, 1999; see
Whitley, 1983, for a review), positive mental health (Aube et al., 1995; Berg
et al., 1991; Bowers, 1999; see Helgeson, 1994, for a review; Horwitz and
White, 1987; Saragovi et al., 1997; Trudeau et al., 1999), and fewer physical
symptoms (Heiser and Gannon, 1984; Robbins et al., 1991). Agency also has
been associated with positive adjustment to illnesses, such as prostate cancer
(Helgeson and Lepore, 1997), breast cancer (Piro, 1998), heart disease
(Helgeson, 1993; Fritz, 2000), and rheumatoid arthritis (Trudeau et al., 1999).
Thus, agency cannot explain any of men’s poor health outcomes.
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I have argued that agency and communion are broad personality traits that
do little to explain men’s and women’s health difficulties. I have also argued
that agency and communion share some overlap with two other traits –
unmitigated agency and unmitigated communion – which are more useful
when studying health (Helgeson, 1994; Helgeson and Fritz, 1998; 1999).
Unmitigated agency is a form of agency, in that there is some shared focus
on the self. But the unmitigated agency individual’s focus on the self is
unhealthy in that it reflects self-absorption. Unmitigated agency, unlike agency,
lacks a focus on others. Unmitigated agency is explicitly defined as a focus
on the self to the exclusion of others. Unmitigated communion is a form of
communion, in that there is some shared focus on others. But the unmitig-
ated communion individual’s focus on others is unhealthy because it stems
from a need for self-esteem rather than from a genuine concern about
others’ welfare. The focus on others leads to self-neglect for the unmitigated
communion individual. Unmitigated communion is explicitly defined as a
focus on others to the exclusion of the self. Both orientations reflect the result
of the extreme of one orientation gone awry. Unmitigated agency and un-
mitigated communion are measured by self-report inventories. Unmitigated
agency consists of a set of 8 bipolar scales that contain personality traits.
Unmitigated communion consists of 9 statements with which respondents
agree or disagree.

Although agency and communion are independent constructs that are em-
pirically uncorrelated (Spence and Helmreich, 1978), unmitigated agency and
unmitigated communion reveal predictable relations to both agency and com-
munion. Unmitigated agency reveals a small positive correlation with agency,
reflecting the self-focus, but an inverse association with communion, reflect-
ing the absence of a focus on others (Helgeson and Fritz, 1998; Piro, 1998;
Willard, 1996). Unmitigated communion reveals a positive correlation with
communion, reflecting the focus on others, but an inverse correlation with
agency, reflecting the absence of a focus on the self (Helgeson and Fritz, 1998;
Piro, 1998; Willard, 1996).

Despite the fact that unmitigated agency and unmitigated communion are
associated with agency and communion, unmitigated agency and unmitigated
communion cannot be defined by or reduced to some combination of agency
and communion scores. Unmitigated agency and unmitigated communion are
much more narrow constructs than agency and communion. They only tap
the essence of agency and communion. The person characterized by unmitig-
ated agency is hostile, cynical, and self-absorbed. This person has a negative
view of others and the world. Someone who is high in an agentic trait, such
as self-confidence, and low on a communal trait, such as helpfulness is not
necessarily characterized by unmitigated agency. The person characterized by
unmitigated communion becomes overly involved in others’ problems to the
neglect of the self. Someone who is high on a communal trait, such as warm
in relations with others, and low on an agentic trait, such as making decisions
easily, is not necessarily characterized by unmitigated communion. Aside from
this conceptual point, there also is empirical evidence that unmitigated agency
and unmitigated communion cannot be reduced to some combination of
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agency and communion when predicting health outcomes (Helgeson and
Fritz, 1999).

Like agency and communion, it is certainly possible that Eagly’s (1987)
social role theory has implications for the development of unmitigated agency
and unmitigated communion. There are many social roles that women inhabit
that involve caretaking. Women are not only primary caretakers of children
but they also take care of elderly parents and other ill family members. Many
of women’s common positions of employment – nurse, teacher, social workers
– are also communal roles. Exposure to multiple caretaking roles in society
and reinforcement of these roles could certainly lead to the overly nurturant
orientation that underlies unmitigated communion.

Many of men’s social roles in society involve leadership, dominance, and
even aggression. The military role was a position that used to be limited to
men. More aggressive sports are exclusively male. Among positions of paid
employment, men are more likely than women to hold leadership positions
and positions of power, as evidenced by the fact that 996 of the top 1,000
corporations in the United States were headed by men in 1996 (Valian, 1998).
It is certainly possible that preparation for these kinds of roles can lead to the
development of traits such as aggression, emotional inhibition, self-focus, and
preservation of the self that characterizes unmitigated agency.

The goal of this chapter is two-fold: (1) to link unmitigated communion
and unmitigated agency to health outcomes, and (2) to examine mechanisms
that might explain these associations.

Unmitigated Communion and Health

Evidence

Unmitigated communion has been linked to depressive symptoms among
college students (Fritz and Helgeson, 1998), healthy adults (Fritz and Helgeson,
1998), cardiac patients (Fritz, 2000; Helgeson, 1993; Helgeson and Fritz, 1999),
women with breast cancer (Helgeson, 2000), women with rheumatoid arth-
ritis (Trudeau et al., 1999), healthy adolescents (Fritz and Helgeson, 1998), and
adolescents with diabetes (Helgeson and Fritz, 1996). Recall that communion
is unrelated to depression. Thus, it is not merely orienting oneself toward
others that is unhealthy; it is a particular orientation – an orientation that
places others’ needs before those of the self.

Unmitigated communion also has been linked to indices of poor adjustment
to illness, such as greater functional disability in women with rheumatoid
arthritis (Trudeau et al., 1999), greater anxiety, lower well-being, and poor
mental functioning among cardiac patients (Fritz, 2000; Helgeson, 1993;
Helgeson and Fritz, 1999), poor mental and physical functioning among women
with breast cancer (Helgeson, 2000), and poor psychological and physical
adjustment to diabetes (Helgeson and Fritz, 1996). In longitudinal studies, un-
mitigated communion has predicted an increase in depression, anxiety, and
physical symptoms over time among cardiac patients (Fritz, 2000; Helgeson,
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1993), an increase in depression and worsening of metabolic control among
adolescents with diabetes (Helgeson and Fritz, 1996), and a decline in mental
health among women with breast cancer (Helgeson, 2000). Unmitigated com-
munion also is a better predictor of these outcomes than sex alone. For
example, in a study of adolescents with diabetes, sex differences in depression
disappeared when unmitigated communion was entered into the equation
(Helgeson and Fritz, 1996).

Explanations for Unmitigated Communion and Poor
Health

There are two sets of explanations for the link of unmitigated communion to
health. The first set has to do with the unmitigated communion individual’s
orientation to others and the second set has to do with the unmitigated
communion individual’s orientation to the self. Although I discuss these two
categories of explanations separately, I do so only for organizational purposes.
There is a great deal of overlap between the two categories of explanations.

Orientation to Others

Many of the explanations as to why the unmitigated communion person is
psychologically distressed and adjusts poorly to illness have to do with the
way that a person characterized by this trait behaves in relationships with
others. First, they provide support to others. Support provision is taxing for
the unmitigated communion individual, partly due to the sheer amount of
support provided but also due to the fact that they take on other people’s
problems as their own. That is, the nature of unmitigated communion may
lead to both greater exposure to others’ problems and also to greater vulnerabil-
ity to others’ problems. Second, unmitigated communion individuals behave
in relationships in inappropriate ways. They are overly nurturant, intrusive
and controlling. Third, despite all of the support provided to others, they do
not necessarily receive support in turn. Unmitigated communion people do not
perceive that others are available to meet their needs. Relationships are
imbalanced. A fourth problem that the unmitigated communion person has is
not seeking support. They are unlikely to ask for help from network members
to cope with stressful events. This may be one reason that they do not receive
support from others. Fifth, unmitigated communion individuals report higher
levels of conflict in their relationships. A conceptual model that integrates the
inter-relatedness of these explanations is shown in Figure 14.1.

Support Provision
Unmitigated communion is related to providing support to others. Thus, one
reason for a link to poor health has to do with the mere burden of taking care
of others or being exposed to others’ problems. This work is reminiscent of
Kessler’s research on the “costs of caring” (Kessler et al., 1985) and Gove’s
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Provide support

Inappropriate behavior
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– controlling
– non-assertive
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(stress exposure)

Distress
(stress vulnerability)

Relationship
conflict
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Fail to
request support

Do not
receive support

Poor
health

Figure 14.1 Conceptual model of the relation of unmitigated communion (UC) to
problems in the “orientation to others.”

“nurturant role hypothesis” (Gove, 1984; Gove and Hughes, 1979). Kessler
and colleagues argued that there are costs associated with caring for other
people. One cost is that taking care of others can interfere with taking care
of oneself. Another cost is that becoming involved in others’ problems can
increase one’s own distress. According to the nurturant role hypothesis,
women’s roles require them to attend to the needs of others, and taking care
of others interferes with taking care of oneself. First, the nurturant role leads
to caretaking behavior, which results in fatigue and vulnerability to illness.
Second, the nurturant role leads to greater exposure to communicable dis-
ease. Finally, once sick, the nurturant role prevents one from taking care of
oneself. Unmitigated communion may be a personality trait that underlies
these social role explanations.

Many studies have linked unmitigated communion to support provision
(see Helgeson and Fritz, 1998, for a review). Support provision was examined
recently in a study of college freshmen. We examined their relationships with
family and friends from home as well as the newly formed friendships at college.
Unmitigated communion was associated with providing support to family and
friends from home prior to college arrival and then to an increase in support
provision to family and friends from home after arrival at college (Helgeson
and Fritz, 2000). Unmitigated communion also was associated with an increase
in providing support to friends at college over the course of the first semester.

Support provision may be especially problematic for unmitigated commun-
ion individuals in the context of a chronic illness because they are taking care
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of others at exactly the time when they should be attending to their own
needs. Studies of patients who have sustained a cardiac event have shown
that unmitigated communion is associated with providing support to network
members and to an increase in support provision during the first few months
after hospital discharge (Helgeson, 1993; Helgeson and Fritz, 1995).

There is evidence that providing support to others explains some of the
relation of unmitigated communion to poor health outcomes. In a study of
cardiac patients and spouses, providing assistance to the patient explained
part of the relation of spouse unmitigated communion to spouse distress
(Helgeson, 1993). In a study of freshmen college students, those who scored
high on unmitigated communion reported that their efforts to help others
interfered with their studies. Here it is not health that suffers but an aspect of
tending to one’s own needs. Unmitigated communion was linked to a decline
in grades between the middle and end of the semester (Valenti, 1997). Pro-
viding support to others explained this relation.

Why is support provision hazardous for unmitigated communion indivi-
duals? One reason is that they do so much of it. This is the exposure explanation.
Because unmitigated communion individuals seek out others to help, they
may be exposed to more problems than other people. A second reason that
helping others is problematic is that unmitigated communion people take on
others’ problems as their own. That is, unmitigated communion may be asso-
ciated with being more strongly affected by other peoples’ problems. This is
the vulnerability explanation. Because unmitigated communion individuals
are so involved with others, an event that occurs to someone else may be
construed by the unmitigated communion individual as his or her own per-
sonal event. The exposure hypothesis suggests that unmitigated communion
individuals will identify more stressful events that happen to others when
asked to recall their own stressful life events. The vulnerability hypothesis
suggests that unmitigated communion individuals will report being more
strongly affected by stressful events that occur to others. Note that Kessler
and McLeod (1984) tested whether exposure or vulnerability to relationship
stressors best explained sex differences in depression. Across five epidemiologic
studies, there was more support for the idea that women’s vulnerability to
relationship stressors rather than women’s exposure to these kinds of stressors
explained the sex difference in depression.

Both exposure and vulnerability ideas have received some support with
respect to unmitigated communion. In one study, university staff reviewed
a list of stressful life events twice, once with respect to whether the event
occurred to them and once with respect to whether the event occurred to
someone in their network (Helgeson and Fritz, 1998). Unmitigated com-
munion was not related to the number of personal stressors but was mar-
ginally related to the number of stressful events that happened to others.
This supports the exposure hypothesis. Unmitigated communion also was
associated with being more strongly affected by those network events, which
supports the vulnerability hypothesis. A study of adolescents with diabetes
showed a link between unmitigated communion and vulnerability to inter-
personal stressors (Helgeson and Fritz, 1996). Unmitigated communion was
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not associated with a greater number of interpersonal stressors but was associ-
ated with being more strongly affected by relationship stressors. It is important
to point out that unmitigated communion individuals were not more strongly
affected by other categories of stressful events. The impact of relationship
stressors explained the association of unmitigated communion to depression
and poor metabolic control. Thus, one reason that unmitigated communion
individuals are distressed and may be less likely to take care of themselves is
because they are more adversely affected by stressful events that involve
relationships.

Other support for the vulnerability hypothesis comes from research that
shows unmitigated communion is associated with worrying about other people’s
problems. In two laboratory studies, one person was exposed to another
person’s problem. In one study, the person with the problem was a friend. In
the other study, the person with the problem was a stranger, a confederate of
the experimenter. In both studies, college women characterized by unmitig-
ated communion who listened to the problem reported more intrusive thoughts
about the problem two days later (Fritz and Helgeson, 1998). In field studies
of non-college students, unmitigated communion also has been linked to
intrusive thoughts about other people’s problems. Spouses of cardiac patients
characterized by unmitigated communion reported greater intrusive thoughts
about the patient’s illness (Broge, 1998); nurses who scored high in unmitig-
ated communion reported more intrusive thoughts about patients (Bone,
1998); and university staff characterized by unmitigated communion reported
greater intrusive thoughts about a network member’s problem (Helgeson and
Fritz, 1998).

It is important to point out that the concern or worry over others does not
reflect a general tendency to worry about problems. Unmitigated communion
is not linked to intrusive thoughts about one’s own problems (Helgeson and
Fritz, 1998). As you will see in a later section, unmitigated communion may
be associated with an avoidance of one’s own problems.

Interpersonal Difficulties
Unmitigated communion people behave inappropriately in relationships. They
are overbearing in their attempts to help others and they do not assert their
own needs. These interpersonal problems are a reflection of the two aspects
of unmitigated communion – over-involvement in others and self-neglect.
Support for these ideas has come from studying the relation of unmitigated
communion to the circumplex scales from the Inventory for Interpersonal
Problems (IIP; Horowitz et al., 1988) derived by Alden et al. (1990). In two
studies of college students, unmitigated communion was associated with being
overly nurturant in relationships, being easily exploitable, and being non-
assertive (Helgeson and Fritz, 1999). Surprisingly, unmitigated communion
was not related to the IIP measure of intrusiveness. However, a subsequent
inspection of the scale items revealed the reason. The intrusiveness scale
reflects intruding into others’ affairs as well as wanting others to become
involved in your affairs by self-disclosing too much. As will be explained in
the next section, unmitigated communion individuals are unlikely to do the
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latter. When we distinguished the two sets of items, we found that unmitigated
communion was only linked to the items in the intrusiveness scale that reflect
being intrusive into others’ problems (Helgeson and Fritz, 1999). Although
unmitigated communion was unrelated to the overall dominance scale, as
one would expect, we considered the possibility that unmitigated communion
would be associated with a particular kind of interpersonal dominance, one
that reflects wanting to change others and control others. Two items on the
IIP dominance scale reflect those aspects of interpersonal control. Unmitigated
communion was positively associated with that two-item index (Helgeson
and Fritz, 1999).

Taken collectively, all of these problems portray a person who is overly
involved in others problems, intrusive, and controlling. Yet, at the same time,
the person is not behaving in a way that would elicit help from others because
the person has difficulty asserting his or her own needs. Thus, it appears that
unmitigated communion individuals have two primary problems in inter-
personal relationships. One problem stems from their over-involvement with
others (overly nurturant, intrusive) and the other problem stems from neg-
lecting the self in relationships with others (easily exploitable, non-assertive).
We computed an index of self-neglect and over-involvement with others in
one study of college students and found that both interpersonal difficulties
mediated the relation of unmitigated communion to depressive symptoms
(Fritz and Helgeson, 1998). However, only the over-involvement factor ex-
plained the relation of unmitigated communion to intrusive thoughts about
others’ problems. Thus, the unmitigated communion person’s distress is a
product of both over-involvement in others and not attending to one’s own
needs. But, one particular kind of distress – worry about others – is only tied
to their over-involvement in others’ affairs.

Social Control
In the previous section, I linked unmitigated communion to a kind of inter-
personal control. One type of control that has been examined in the context
of support provision is social control. Lewis and Rook (1999: 63) define social
control as “interactions between social network members that entail regula-
tion, influence, and constraint.” These regulations frequently involve health
behaviors. I considered the idea that unmitigated communion might be re-
lated to social control. In a previous study of cardiac patients and their spouses,
patients reported that unmitigated communion spouses were overprotective
and unmitigated communion spouses themselves reported being overpro-
tective (Helgeson, 1993). This overprotective behavior could be perceived as
controlling. Unmitigated communion also was associated with reminding the
patient of appropriate health behaviors. To investigate the link of unmitigated
communion to social control, we asked wives of men with prostate cancer
how often they “remind” or “urge” their spouse to perform a number of appro-
priate health behaviors, such as watching what they eat, reducing caffeine,
and getting more sleep. Wives who scored high on unmitigated communion
were more likely to engage in social control (DeFilippo, 1998). Social control
was related to greater patient distress and greater wife distress (DeFilippo,
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1998; Helgeson et al., 1999). Wives’ distress mediated the relation between
unmitigated communion and social control. In other words, social control
may have been the result of unmitigated communion spouses’ distress. If one
is worried about the well-being of another, one way to reduce that worry
would be to ensure that the other is taking proper care of him or herself.
Social control may be a more likely response to distress for unmitigated com-
munion individuals.

Imbalanced Relationships
Most people provide as well as receive support from network members.
Although unmitigated communion individuals provide a great deal of support
to others, their relationships are not reciprocal. Unmitigated communion
people provide support to others but do not necessarily report receiving
support, or perceive that support is available. In a longitudinal study of fresh-
men college students that included four waves of assessment, unmitigated
communion was rarely associated with reports of support receipt (Helgeson
and Fritz, 2000). Even during times of stress, unmitigated communion indi-
viduals do not report that others provide support. In a study of women with
breast cancer, unmitigated communion was unrelated to the perceived avail-
ability of support shortly after diagnosis (Helgeson and Fritz, 2000) and was
actually associated with a decline in perceived support over time (Helgeson,
2000). In studies of cardiac patients, unmitigated communion has been un-
related to the perceived availability of support (Helgeson, 1993; Helgeson and
Fritz, 1999). Because individuals who score high on unmitigated communion
provide more support than others but do not necessarily receive more support
in return, their relationships may be less balanced or equitable in terms of
support.

There is some evidence that unmitigated communion individuals prefer this
imbalance according to their self-reports. Unmitigated communion has been
associated with feeling uncomfortable receiving support and having difficulty
disclosing problems (Fritz and Helgeson, 1998). Why would someone prefer
one-sided relationships? First, a one-sided relationship has the potential to
enhance self-esteem. By providing so much to others without asking (or
accepting) anything in return, one may appear altruistic in the eyes of others.
Second, unmitigated communion individuals’ low self-esteem may make them
feel unworthy of support from others.

Help-seeking Behavior
If unmitigated communion individuals prefer one-sided relationships, it is not
a surprise that they do not seek help from others. In one study, college
students were asked to indicate the reasons that they would not ask others
for help when they need it (Helgeson and Fritz, 2000). Unmitigated com-
munion was associated with believing that asking others for help imposes a
burden on them, that asking others for help annoys people, and that other
people do not really want to help. Thus, the unmitigated communion person
had reasons that focused on their concern for others (e.g., I don’t want to
impose a burden) but also reasons that had to do with their perception that
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others regard them unfavorably (e.g., others are annoyed and others don’t
want to help). The latter reason may stem from the low self-esteem of the
unmitigated communion individual. A study of women with rheumatoid arth-
ritis shows that unmitigated communion people do not turn to others for
help. When asked how they cope with an interpersonal stressor, those high in
unmitigated communion were less likely to seek emotional support during
times of stress (Trudeau et al., 1999). Instead, unmitigated communion was
associated with self-blame, which fits with the low self-esteem of the un-
mitigated communion individual, and with denial, which fits with an idea
introduced later – unmitigated communion individuals avoid focusing on their
own problems.

Negative Interactions
Unmitigated communion also has been associated with negative interactions
with network members (Helgeson, 2000; Helgeson and Fritz, 1999; 2000).
This should come as no surprise given the inappropriate ways that un-
mitigated communion individuals behave in relationships. One unanswered
question is exactly how others view the unmitigated communion individual’s
support attempts. Do other people first respond positively to the unmitigated
communion person’s helpful overtures, but then retreat when these overtures
become intrusive and controlling?

What is the nature of these negative interactions? One study suggested that
conflict could resolve around others’ failures to help the unmitigated commun-
ion individual. Cardiac patients who scored high on unmitigated communion
perceived that network members not only did not help but interfered with
their ability to make the appropriate lifestyle changes necessary to adjust to
heart disease (e.g., quit smoking, eat healthy diet, reduce stress; Fritz, 2000).
And, this perception of network members’ interference partly explained the
relation of unmitigated communion to increased depression and increased
cardiac symptoms over time. The question is whether network members act-
ively interfered with unmitigated communion patients’ attempts to practice
good health behavior or whether network members did not offer unsolicited
support. The unmitigated communion person may have high expectations of
others – expectations that cannot possibly be met.

Orientation to Self

Relations of unmitigated communion to poor psychological health and poor
physical health are partly explained by the fact that unmitigated communion
individuals are not oriented toward themselves. First, they do not regard
themselves highly. Second, they do not attend to themselves, in terms of their
attentional focus or in terms of taking care of their health. These ideas are
not independent of the unmitigated communion person’s orientation toward
others. There are many ways in which the two may be related. The focus
on others may lead to the neglect of the self. The lack of a positive sense of
self may lead to a focus on others as a way to enhance views of the self.
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Or, a focus on others may be used as a way to relieve one from focusing on
the self.

Low self-esteem
Unmitigated communion is associated with low self-esteem (Fritz and Helgeson,
1998). Thus, low self-esteem may be one basis for the link of unmitigated
communion to poor psychological well-being. In one study, self-esteem medi-
ated the relation of unmitigated communion to depressive symptoms (Fritz
and Helgeson, 1998). One reason that unmitigated communion individuals
have low self-esteem is that they base their view of themselves upon what
others think (Fritz and Helgeson, 1998). Unmitigated communion individuals
not only have low-self esteem, but they may have unstable self-esteem because
their feelings about themselves change in accordance with their perception of
others’ attitudes towards them. Unfortunately, people high in unmitigated
communion often perceive that others do not evaluate them favorably (Fritz
and Helgeson, 1998). Thus, a cycle is set in motion whereby unmitigated
communion individuals base their self-worth on others’ perceptions, perceive
that others regard them unfavorably, and subsequently perceive the self in
unfavorable terms. Low self-esteem persists.

Low self-esteem not only may be an explanation for the link between
unmitigated communion and poor health but also may be a motivating force
behind the unmitigated communion person’s behavior. In other words, the
unmitigated communion individual may become overly involved in others
and neglect the self because of low self-esteem. Unmitigated communion people
may help others and become enmeshed in their affairs in order to enhance
their self-worth in the eyes of others. If others need them and depend on
them, perhaps others will view them more favorably. This strategy is not
effective, however. Although unmitigated communion people do help others,
their behavior is not always perceived as helpful and others do not grant
them the esteem that they desire.

Evidence that helping is so tied to unmitigated communion individuals’
self-esteem comes from findings that show unmitigated communion indi-
viduals do not respond well when others do not want, need, or reject their
support attempts. Unmitigated communion individuals appear to take the
rejection personally. Two studies showed that unmitigated communion indi-
viduals report feeling bad about themselves when others reject their support
or advice (Helgeson and Fritz, 1998; Fritz and Helgeson, 1998). Because help-
ing is central to the self-esteem of the unmitigated communion individual, a
rejection of an attempt to help is a threat to self-esteem.

Having self-esteem so closely tied to relationships with others also suggests
that low self-esteem might play a role in why unmitigated communion
individuals adjust poorly following the onset of an illness. One reason that
unmitigated communion individuals fare poorly in the face of a chronic ill-
ness, such as cancer, heart disease, or diabetes, is that the limitations imposed
on them by the illness may interfere with their caretaking responsibilities.
Because caretaking is central to the self-esteem of the unmitigated commun-
ion individual, adjustment will be difficult.
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Lack self-focus
The unmitigated communion personality is partly defined by not being oriented
toward or focused on oneself, but is there any evidence that unmitigated
communion individuals do not reflect on themselves? A student of mine
investigated this issue in a laboratory study that manipulated self-focus with
a mirror (Chung, 2000). We measured private self-consciousness, which
reflects thinking about the self. We also measured avoiding private self-
consciousness with items such as, “I am avoiding taking a hard look at
myself,” and “I am trying not to think about my reasons for what I am
doing.” Unmitigated communion individuals did not respond to the mirror
manipulation by increasing private self-consciousness. Instead, unmitigated
communion was associated with the avoidance of thoughts about the self in
the presence of the mirror. There also were indications that unmitigated
communion people responded to the mirror manipulation by thinking more
about other people rather than themselves. First, unmitigated communion was
associated with greater intrusive thoughts about other people in the mirror
condition. Second, in response to a sentence completion task that assesses
attentional focus (Exner, 1973), unmitigated communion people completed
sentences with greater external responses in the mirror condition. Thus, un-
mitigated communion individuals appear to be uncomfortable focusing on
themselves and respond to a self-focusing stimulus by increasing their focus
on others. This finding suggests that unmitigated communion individuals may
use others’ problems as a way to distract them from their own problems.
Alternatively, escape from one’s own problems may not be the motivator
but may be a side benefit from involvement in others’ problems. These ideas
require empirical investigation.

Poor Health Behavior
Unmitigated communion has been linked to self-reports of poor health behavior
among cardiac patients (Helgeson and Fritz, 1999) and women with breast
cancer (Helgeson and Fritz, 2000). Unmitigated communion also has been
linked to the failure to adhere to physicians’ instructions. In a study of cardiac
patients, those who scored high on unmitigated communion were less likely
to reduce household activities 3 months later (Helgeson, 1993). In another
study of cardiac patients, those who scored high on unmitigated communion
were less likely to adhere to an exercise regimen prescribed by the physician
over time (Fritz, 2000). In a study of adolescents with diabetes, unmitigated
communion was not linked to health behavior per se, but it was associated
with poor metabolic control (Helgeson and Fritz, 1996). That is, adolescents
who scored higher on unmitigated communion had worse blood glucose levels
over the past few months, and blood glucose levels are at least partly deter-
mined by health behaviors.

The poor health behavior of the unmitigated communion individual stems
from a general tendency to neglect the self. Indirect evidence of self-neglect
appeared in a study of healthy adolescents (Helgeson and Fritz, 1998). Phys-
ical symptoms were associated with the number of health care visits for people
who scored low on unmitigated communion, but there was absolutely no
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relation between physical symptoms and health care visits for those who
scored high on unmitigated communion. One explanation for this finding is
that unmitigated communion individuals are less likely than others to respond
to symptoms by seeking appropriate medical attention.

If unmitigated communion individuals neglect their health, they may
neglect other aspects of self-care. In a study of college students, we reasoned
that unmitigated communion people’s schoolwork may suffer from helping
others. We found that unmitigated communion was unrelated to general
study habits but that helping others interfered with the unmitigated com-
munion person’s studies (Helgeson and Fritz, 2000). That is, the unmitigated
communion person reported missing class, being late for class, and not study-
ing for exams because they were helping friends with problems.

Why don’t unmitigated communion individuals take care of themselves?
They may not take care of themselves because taking care of others leaves
no time to tend to their own needs. Alternatively, they may not take care
of themselves because they do not regard themselves as worthy of care.

Unmitigated Agency and Health

Evidence

Unmitigated agency has been linked to poor mental and physical health out-
comes. Unmitigated agency has been associated with poor mental health among
college students (Holahan and Spence, 1980) and to greater pathology among
male psychiatric inpatients (Evans and Dinning, 1982). Although agency is
strongly linked to high self-esteem (see Whitley, 1983, for a review), the
relation of unmitigated agency to self-esteem is unclear. Because unmitigated
agency is partly defined by having an overly inflated view of the self (e.g.,
egotistical, arrogant), one might expect unmitigated agency to be related to
high self-esteem. However, it is always possible that the overly inflated view
of the self is defensive and stems from a low self-regard. Unmitigated agency
has never been related to high self-esteem. In some studies, unmitigated
agency is unrelated to self-esteem (Helgeson, 1995; Spence et al., 1979) and
in other studies unmitigated agency has been associated with low self-esteem
(Helgeson and Fritz, 1999; Helgeson and Lepore, 2001).

In studies of people with chronic illness, unmitigated agency has been asso-
ciated with poor adjustment. Two studies of men with prostate cancer have
shown that unmitigated agency is linked to poor mental and physical func-
tioning (Helgeson and Lepore, 1997; Helgeson and Lepore, 2001). A study of
women with breast cancer revealed that unmitigated agency was associated
with greater tension, depression, and anger (Piro, 1998). Studies of cardiac
patients have linked unmitigated agency to multiple indicators of psychological
distress, including anxiety, depression, and hostility, as well as lower levels of
life satisfaction and general well-being (Helgeson, 1993; 1995; Helgeson and
Fritz, 1999). Unmitigated agency has been linked to an important physical
health outcome, a prognostic indicator of heart attack severity (Helgeson, 1990).
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This latter finding makes one wonder about the link between unmitigated
agency and the Type A behavior pattern, which has been referred to as the
“coronary-prone personality” due to its links to heart disease (e.g., see Matthews
and Haynes, 1986, for a review). Interestingly, there is some overlap between
this coronary-prone personality and the traditional male gender role. List
(1967) described the coronary-prone person as hiding weaknesses, inhibiting
emotional expression, lacking empathy, and being homophobic. In a study of
cardiac patients, I found that unmitigated agency, but not agency, was associ-
ated with Type A behavior (Helgeson, 1990). The aspects of Type A behavior
that I measured were impatience and hostility. Today, research has revealed
that these are the toxic components of Type A (Williams, 1989). The specific
components of hostility that predict mortality in general as well as mortality
from heart disease are: cynicism (i.e., negative view of people), hostile affect
(i.e., anger and impatience during interactions with others), and aggressive
responding (i.e., anger as a response to a problem; Barefoot et al., 1989). In a
recent study of 52 college students, unmitigated agency, but not agency, was
correlated with all three aspects of hostility: cynicism (r = 0.32, p < 0.05),
hostile affect (r = 0.35, p < 0.05), and aggressive responding (r = 0.32, p < 0.05).

Explanations for Unmitigated Agency and
Poor Health

Like unmitigated communion, the explanations for the link between unmitig-
ated agency and poor health can be placed into two categories: those that
stem from problems in the orientation to the self and those that stem from
problems in the orientation toward others. Again, the two are inter-related. If
the unmitigated agency person was not so self-absorbed, maybe attention
would be paid to others. However, their negative view of others makes that
unlikely.

Orientation to Self

The unmitigated agency person’s focus is on the self. The self-focus is
extreme. Traits on the unmitigated agency scale that reflect this extreme self-
focus include being greedy, arrogant, boastful, and egotistical. This overly
positive view of the self may instill a sense of invulnerability. Being overly
self-confident in the body’s capacities could cause one to refrain from taking
proper care of the self. As you will see in this section, unmitigated agency
individuals not only do not take proper care of themselves but they also
engage in risky behaviors.

Poor Health Behavior
Unmitigated agency, like unmitigated communion, has been associated with
poor health behavior. In a study of older college students, unmitigated agency
was associated with a composite index of poor health behavior (Willard, 1996).
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In two studies of cardiac patients, unmitigated agency was linked to com-
posite indices of poor health behavior (Helgeson, 1993; Helgeson and Fritz,
1999). Unmitigated agency has been associated with the failure to adhere to
physicians’ instructions to reduce activities, but only certain activities – those
linked to the traditional male gender role (e.g., taking out the garbage, shoveling
snow; Helgeson, 1993). In another study of cardiac patients, unmitigated
agency predicted the failure to quit smoking within 3 months of a first coron-
ary event (Helgeson, 1995).

Health behavior can be construed more broadly as self-care. In a study of
college students, we developed an index of studiousness that consisted of taking
notes in class, attending class, paying attention in class, being on time for class,
and turning in homework on time (Helgeson and Fritz, 2000). Unmitigated
agency was associated with a lack of studiousness. By contrast, agency was
associated with higher scores on the studiousness index. In this case, unmiti-
gated agency was associated with not taking care of one’s studies.

The unmitigated agency individual’s poor health behavior, however, does
not stem from benign self-neglect, as is the case with unmitigated commun-
ion. It is purposeful. There are two reasons that the unmitigated agency
person does not practice good health behavior. First, poor health behavior can
be viewed as risky behavior. Unmitigated agency is tied to risky behavior. The
overly inflated view of the self can be tied to a sense of invulnerability which
makes risk-taking possible. Unmitigated agency also may be tied to poor
health behavior because such individuals seek to violate norms – especially
when those norms are made explicit by others. Recall that unmitigated agency
was associated with the failure to adhere to physician instructions. This failure
may be the result of psychological reactance (Brehm, 1966).

Unmitigated agency individuals have a high need for control and may be
more sensitive than other individuals to threats to control. A physician who
tries to dictate how an unmitigated agency patient should behave might arouse
psychological reactance. Anecdotally, I recall interviewing a high unmitigated
agency cardiac patient who told me 3 months after hospital discharge that
he had increased his intake of eggs! Did he eat more eggs to prove a sense of
invulnerability? Did he purposely defy the physician because he had such a
low regard for expert information? Or did he react against the physician’s
instructions to assert control?

Other evidence that psychological reactance might explain the link of un-
mitigated agency to non-compliance comes from work on reflective versus
reactive autonomy (Koestner et al., 1999). Reflective autonomy involves the
careful evaluation of options and then reaching a decision on one’s own.
Reactive autonomy occurs when someone is compelled to act differently from
another’s advice. Unmitigated agency is similar to reactive autonomy. In fact,
the measure of reactive autonomy that Koestner et al. (1999) used included
half of the traits listed on the unmitigated agency scale. Koestner et al. (1999)
distinguished reactive autonomy and reflective autonomy in a laboratory study
in which college students were given advice from credible and non-credible
sources before placing bets on horses at a track. Reflective autonomy was
associated with bets that reflected the advice of the credible source, but that
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were unrelated to the advice of the non-credible source. Reactive autonomy
was related to making bets that were opposite of those advised by the credible
source and that were unrelated to the advice of the non-credible source. That
is, individuals who score high in reactive autonomy did just the opposite of
what an expert advised. What is interesting about these individuals is that
they did not react against the advice of the non-credible source. The authors
concluded that reactive autonomy individuals are motivated to reject the
advice of experts because expert advice is most likely to arouse psychological
reactance. The unmitigated agency person is likely to behave in a similar way.
Evidence that unmitigated agency individuals may be less likely to consider
information provided by experts comes from a psychoeducational interven-
tion for men with prostate cancer (Helgeson and Lepore, 2001). Unmitigated
agency was associated with less positive evaluations of the expert speakers in
each of the sessions. In a study of 68 college students, unmitigated agency
was associated with a self-report measure of psychological reactance (r = 0.36,
p < 0.01).

Acting Out Behavior
Another reason that unmitigated agency may be linked to poor mental and
physical health is that these individuals engage in acting out behavior. Spence
et al. (1979) constructed a measure of acting out behavior that included using
alcohol and drugs, misdemeanors such as property destruction and shoplift-
ing, lying, and verbal and physical fighting. Unmitigated agency was associ-
ated with this index among college students. Another study of college men
found a relation of unmitigated agency to using alcohol, mind-altering drugs,
and tranquilizers and sedatives, especially when under stress (Snell et al.,
1987). In a study of adolescents with diabetes, unmitigated agency was associ-
ated with more stressful life events that fell into the category of delinquency
(Helgeson and Fritz, 2000). These events included getting into trouble at
school and with the police, as well as using drugs and alcohol. Unmitigated
agency also has been directly associated with alcohol use in older students
(Willard, 1996) and in men with prostate cancer (Helgeson and Lepore, 2001).
The latter finding has important health implications because these men are
told to avoid alcohol.

Orientation to Others

Unmitigated agency individuals have a negative view of other people and do
not tend to others’ needs. These two issues may be related. Unmitigated
agency individuals may perceive that others are not worthy of their time and
attention. Not surprisingly, unmitigated agency individuals perceive that
others are not available to help them in times of need. Because people have
not been treated well by the unmitigated agency individual, they may not feel
the need to provide the unmitigated agency person with assistance. However,
there are other reasons that unmitigated agency individuals do not have
support available. They do not directly ask for help and they do not indirectly
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Lack social skills
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– do not self-disclose
– do not express emotion
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Figure 14.2 Conceptual model of the relation of unmitigated agency (UA) to
problems in the “orientation to others”.

ask for help by conveying concerns or distress. Thus, others may be unaware
that the unmitigated agency individual needs assistance. The negative view of
others and the direct disregard for others in terms of dominance and hostility
also leads to conflict in relationships. A conceptual model showing unmiti-
gated agency individuals’ orientation toward others is shown in Figure 14.2.

View of Others
Unmitigated agency individuals have a negative view of other people. In a
study of adolescents (described in Fritz and Helgeson, Study 1, 1998) unmitig-
ated agency was inversely associated with Fey’s (1953) Acceptance of Others
Scale (r = −0.24, p < 0.05), which reflects an unfavorable view of others in
general, and was also associated with a negative view of parents (r = −0.25,
p < 0.05). In a study of college students (also described in Fritz and Helgeson,
Study 1, 1998), unmitigated agency was associated with a negative view of
others (r = −0.54, p < 0.001) as assessed by an adapted version of the Rosenberg
scale (e.g., “I have a positive view of others” instead of “I have a positive view
of myself”). In that same study, unmitigated agency also was inversely asso-
ciated with a measure of interpersonal trust (r = −0.35, p < 0.001). These
findings show that unmitigated agency individuals generally have a low opin-
ion of other people. As previously mentioned, unmitigated agency individuals
had less positive views of expert speakers in a psychoeducational intervention
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for prostate cancer (Helgeson and Lepore, 2001). Interestingly, unmitigated
agency was more strongly associated with negative ratings of physician pre-
sentations than other expert presentations (i.e., dietician, nurse, psychologist).
This finding may reflect psychological reactance on the part of the unmitigated
agency individual. Unmitigated agency people may view physicians as more
credible sources and react negatively to any information that they convey.

Help-seeking
Seeking help from others is inconsistent with the hyper-independence of the
unmitigated agency individual. In an ongoing study of college (n = 150)
students, unmitigated agency individuals reported having difficulties with
seeking others’ help (r = −0.17, p < 0.05). In general, unmitigated agency
individuals are unlikely to seek the assistance of others. In a study of fresh-
men college students, unmitigated agency was associated with fewer visits
to the advising office during the first semester (Helgeson and Fritz, 2000).
Students are expected to visit the advising office at least once to decide which
classes to take the next semester. When students were asked to indicate
reasons that they would not seek help in certain situations, unmitigated agency
individuals were likely to say that asking others for help is a sign of weakness
and that other people can’t help anyway.

There are times, however, when the assistance of others is needed. Seeking
medical attention for a significant health problem is one such occasion. In
a study of cardiac patients, unmitigated agency was associated with longer
delays between the onset of symptoms and seeking medical attention for a
heart attack (Helgeson, 1990). The long delay could stem from a sense of
invulnerability, a belief that symptoms could be “conquered” on one’s own.
Or, the long delay could stem from the unwillingness to believe that others
are capable of helping.

Thus, there are two reasons that unmitigated agency individuals do not
seek help. The first has to do with the orientation to the self. They view
themselves as strong, self-reliant, and not in need of others. The second has to
do with the orientation toward others. They view others negatively – as
incapable of helping.

Problematic Social Relationships
Like the unmitigated communion individual, the unmitigated agency indi-
vidual has interpersonal difficulties. As evidenced by the Inventory for Inter-
personal Problems (Horowitz et al., 1988), those difficulties differ vastly from
those of the unmitigated communion individual. Unmitigated agency has
been linked to being vindictive, domineering, and cold in relationships with
others (Helgeson and Fritz, 1999). Buss (1990) found that unmitigated agency
was associated with dominant behaviors motivated by self-interest, such as
manipulating others for selfish ends, refusing requests, and ordering others.
Given these associations, it is not surprising that the unmitigated agency
individual does not have high quality relationships.

This person has two primary problems with relationships. First, he or she is
likely to lack supportive relationships. In a study of freshmen college students,
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unmitigated agency was associated with a decrease in perceived support from
family and friends at home over time (Helgeson and Fritz, 2000). A lack of
support may be especially problematic during times of stress. A study of
women with breast cancer showed that unmitigated agency was associated
with the perception that support was unavailable (Helgeson and Fritz, 2000).
In a study of men and women with heart disease, unmitigated agency was
associated with a decrease in perceived availability of support within 3 months
of hospital discharge (Helgeson, 1993). In a psychoeducational intervention
study for men with prostate cancer, men who scored high in unmitigated
agency reported less support from family/friends and also less support from
peers in the intervention group (Helgeson and Lepore, 2001). Unmitigated
agency was associated with reports of receiving less encouragement and less
advice during group discussions and with less satisfaction with the support
received during group discussions.

The second problem that unmitigated agency individuals have with rela-
tionships is that their hostile behavior and negative view of others leads to
conflict during social interactions. There is a large literature on the interpersonal
consequences of a hostile personality and those consequences are negative
(Smith, 1992). Unmitigated agency has been associated with negative interac-
tions with network members in a study of women with breast cancer (Helgeson
and Fritz, 2000) and in studies of cardiac patients and their spouses (Helgeson,
1993; 1995; Helgeson and Fritz, 1999). In one of those studies, negative inter-
actions explained part of the relation between unmitigated agency and greater
distress (Helgeson, 1993). In a study of women with breast cancer, unmiti-
gated agency was associated with an index of poor interpersonal functioning,
which meant problematic relationships with family, friends, and health care
professionals (Piro, 1998). In a study of newly diagnosed men with prostate
cancer, unmitigated agency was associated with an increase in family conflict
over the first 4 months following treatment (Helgeson and Lepore, 2001).

Lack of Social Skills
Why don’t unmitigated agency individuals receive support from others or
perceive it to be available, and instead face social conflict? One reason is that
unmitigated agency individuals lack the social skills necessary to elicit support
and negotiate successful social interactions. For example, unmitigated agency
individuals are not responsive to others’ needs by their own admission. In an
ongoing study of college students, the first wave of data collection showed
that unmitigated agency is inversely associated with helping others (r = −0.26,
p < 0.01). Unmitigated agency individuals also reported that they do not enjoy
hearing others’ problems (r = −0.45, p < 0.001), that they have difficulty
providing emotional support to others (r = −0.30, p < 0.001), and that – not
surprisingly – others do not disclose problems to them (r = −0.27, p < 0.001).
There is other evidence that unmitigated agency people do not provide assist-
ance to others, even when needed. In a study of cardiac spouses, those who
were high in unmitigated agency were less likely to assist patients with house-
hold chores and withdrew from patients (Helgeson, 1993). Unmitigated agency
persons are uncomfortable in situations where others are distressed. In a



388 HELGESON

laboratory study of problem disclosure, unmitigated agency was associated
with a lack of interest in the other person’s problem (r = −0.34, p < 0.05) and
feeling uncomfortable listening to the problem (r = 0.29, p < 0.06; study
described in Fritz and Helgeson, Study 3, 1998). There also is more objec-
tive evidence that unmitigated agency individuals do not provide support to
others. In a laboratory study, one friend disclosed a problem to another friend
who was provided with the opportunity to respond to the problem. Listeners
who scored high in unmitigated agency were less likely to provide emotional
support as indicated by objective coders who read transcripts of the conversa-
tion (Fritz et al., in press).

Another interpersonal skill required to elicit support is the disclosing of
problems. In the ongoing study of college students, unmitigated agency is
associated with having difficulties disclosing problems (r = −0.17, p < 0.05).
In a study of cardiac patients, those who scored high in unmitigated agency
were less likely to discuss their heart problem with family members (Helgeson,
1995). In a psychoeducational intervention for men with prostate cancer,
men who scored high in unmitigated agency were less comfortable talking
about their illness during facilitated group discussions (Helgeson and Lepore,
2001). Unmitigated agency individuals have difficulty expressing emotions.
The one emotion the unmitigated agency individual does express outwardly is
anger (Helgeson and Fritz, 2000), but this does not elicit support. In a study of
men with prostate cancer, unmitigated agency was associated with emotional
inhibition, and emotional inhibition explained most of the link of unmitigated
agency to poor mental and physical functioning (Helgeson and Lepore, 1997).
Network members cannot provide support to someone who is unable to com-
municate his or her needs.

Another issue is whether unmitigated agency individuals are unable to take
advantage of support when it is available. One feature of unmitigated agency
is cynicism and research has shown that cynical people do not benefit from
emotional support. Lepore (1995) examined whether the presence of a sup-
portive confederate would buffer the increase in cardiovascular reactivity that
occurs in response to a stressful speech task. Support was provided by a
confederate nodding and agreeing. Results showed that non-cynical people
benefited from the supportive confederate but cynical people did not. The
kind of support evaluated in this study was emotional support. In the prostate
cancer intervention which focused primarily on education, patients who scored
high on unmitigated agency seemed to benefit psychologically from the inter-
vention compared to the control group, despite their negative evaluation of
the intervention, (Helgeson and Lepore, 2001). Thus, unmitigated agency
individuals may be more likely to benefit from informational than emotional
support, despite their criticism of it.

Conclusions

At the beginning of this chapter, I outlined many differences between men’s
and women’s health. The goal of this chapter was to draw the reader’s attention
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to the possibility that traits socialized in one sex more than another might
have implications for these sex differences in health. I provided evidence that
unmitigated agency, more characteristic of men than women, and unmitigated
communion, more characteristic of women than men, are associated with
indices of poor psychological and physical well-being. I also provided a variety
of explanations for these links to poor health, which can be construed as
problems in one’s orientation to the self and problems in one’s orientation to
others. The argument that I have been trying to make is that we will learn
more about men’s and women’s health by focusing on these traits than by
focusing on sex differences alone. Now it is time to examine the sex differ-
ences in health outcomes for which these traits might have implications.

The interpersonal behavior that characterizes the unmitigated communion
person can be directly tied to depression. Exposure to others’ problems and
vulnerability to others’ problems can explain the link of unmitigated com-
munion to psychological distress. Poor health in women more generally might
be tied to the fact that the unmitigated communion person has a low regard
for oneself and does not take care of the self. Thus, unmitigated communion
has implications for women’s higher rates of depression and higher rates of
morbidity, in general, compared to men.

The overly inflated view of the self and the hostile view toward the world
that characterizes unmitigated agency may have implications for men’s higher
mortality rates compared to women. First, unmitigated agency is directly
associated with behaviors that have been shown to shorten the life-span, such
as using alcohol, drugs, and smoking. Unmitigated agency also is associated
with risk-taking behavior in general, which could be specifically tied to men’s
higher mortality rates from accidents compared to women. Unmitigated agency
has been linked to noncompliance, perhaps due to psychological reactance,
and delays in seeking help from health care professionals, both of which
might have implications for progression of disease in men. Recall that unmiti-
gated agency was directly related to a prognostic indicator of heart attack
severity (Helgeson, 1990). Second, hostility is a central feature of unmitigated
agency and hostility has been strongly implicated in health, in particular heart
disease (see Smith, 1992, for a review).

Obviously, it would be better for practitioners and investigators to know an
individual’s score on unmitigated agency and unmitigated communion rather
than their sex alone when trying to identify individuals at risk for health
problems. However, it is not always feasible to administer personality invent-
ories. Sex can certainly be construed as a predisposing factor for unmitigated
agency and unmitigated communion. However, it is not the case that the
majority of women are high in unmitigated communion nor are the majority
of men high in unmitigated agency. To the contrary, it is a minority of
individuals who can be characterized by these traits. However, investigators
may be sensitive to intrapersonal and interpersonal markers of the traits.
A woman who has cast a wide net of caring and whose self-esteem seems to
be linked to others’ views of herself could be high on unmitigated communion.
A man who appears to be cynical and distrusting of others, antagonistic toward
advice, and overly confident in himself could be high on unmitigated agency.
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In sum, there are vast differences in men’s and women’s health. Two traits,
unmitigated agency and unmitigated communion, are differentially socialized
in men and women and may explain some of these sex differences in health.
Unmitigated communion is linked to an over-involvement with others to the
neglect of the self which may enhance risk for depression and undermine
taking care of oneself. Unmitigated agency is linked to an overly inflated view
of the self and a negative view of others which may lead to risk-taking
behavior, noncompliance, and a lack of supportive relationships – all of which
pose serious risks to psychological and physical health.

Author’s Note

Correspondence concerning this chapter should be sent to: Vicki Helgeson,
Department of Psychology, Carnegie Mellon University, Pittsburgh, PA 15213,
USA; e-mail: Vh2e@andrew.cmu.edu
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Introduction

Twenty years ago or so, we made the following statement (Carver and Scheier,
1981: 40), “Deep in his heart, one of us is a social psychologist, the other a
personality psychologist.” In part, we intended this statement to convey the
sense that our professional lives were soundly rooted in the traditions of both
experimental social psychology and personality psychology. As graduate stu-
dents (and as young assistant professors), our interest was in studying the
behavioral effects of self-directed attention in carefully controlled laboratory
settings, and in testing the validity of the theoretical model we were trying to
construct.

Two things happened as our careers unfolded. First, we came to take a
broader view of the phenomena that we were trying to investigate, constru-
ing the processes influenced by self-focused attention as reflecting a broader,
more general set of self-regulatory activities. Second, we developed a strong
interest in applying our evolving model of behavioral self-regulation to the
domain of health psychology, in order to better understand how people react
to health-related threats in the manner that they do. Thus, like many of the
other contributors to this volume, we began our professional lives constructing
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and testing mainstream social psychological theory, and then only later began
applying such theory to issues involving health and well-being.

What implications do self-regulatory models have for understanding reac-
tions to health threats? We think that the implications are many. At their
core, self-regulatory models of action and experience are organized around
people’s efforts to attain and maintain desired conditions in their lives. These
desired conditions can be relatively stable (e.g., a car that starts in the morn-
ing when you turn the ignition key, a constant body weight, good health).
They can also be much more dynamic. Examples of the latter include devel-
oping a professional career, becoming involved in an interesting book, and
taking a revitalizing vacation trip. Whether the person’s goal is to maintain a
steady state or to make something happen, the process by which the goal is
realized is a process of self-regulation.

Self-regulatory efforts often run off smoothly, unimpeded by external ob-
structions or personal shortcomings. Sometimes, however, people encounter
difficulties in doing what they want to do and being what they want to be.
A younger women undergoing chemotherapy for breast cancer, for example,
may lose the capacity to have a desired third child, because of the impact of
the toxic chemicals on her reproductive system. A jogger diagnosed with
chronic obstructive pulmonary disease may have a difficult time going on his
daily 5-mile run. Self-regulatory models also address what happens in situ-
ations of this sort.

We begin this chapter by describing a set of orienting assumptions and
principles embedded in models of self-regulation, placing the heaviest em-
phasis on our own approach. As processes and principles are described, we
consider some of the implications the ideas hold for understanding physical
well-being and responses to health threats. After presenting general orienting
principles, we focus in depth on a set of findings involving one particular
aspect of those principles, relating dispositional optimism to responses to health
threats and adjustment to chronic disease.

Behavioral Self-regulation

A prevailing view among current personality theorists is that human beha-
vior is organized around goals (Austin and Vancouver, 1996; Bandura, 1997;
Cantor and Kihlstrom, 1987; Carver and Scheier, 1998; Elliott and Dweck, 1988;
Emmons, 1986; Higgins, 1987; 1996; Klinger, 1975; Little, 1989; Markus and
Nurius, 1986; Miller and Read, 1987; Pervin, 1982; 1989). Although the goal
concept is treated differently by different theorists (for broader discussions see
Austin and Vancouver, 1996; Carver and Scheier, 1998; 1999b), there are
also important underlying similarities, which we choose to emphasize here.
All assume that goals energize and direct activities (Pervin, 1982). Where
there’s a behavior, there’s presumed to be a goal behind it, even if the goal is
sometimes a trivial one or an implicit one. Goal theories also convey the sense
that it is goals that give meaning to people’s lives (Baumeister, 1989; Scheier
and Carver, 2001). In each approach there’s an emphasis on the idea that
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understanding the person means understanding the person’s goals. Indeed,
goal-related theories often assume that the self consists partly of the person’s
goals and the organization among them.

We should also reiterate that although some goals have a static quality,
others are quite dynamic. The goal of taking a vacation isn’t to be sitting in
your driveway at the end of the two weeks, but to experience the events
planned for the vacation. The goal of developing a relationship isn’t just to
experience one’s fiftieth wedding anniversary. It is the pathway of interactive
steps involved in getting there.

Goals and Feedback Processes

Clearly, people’s goals wouldn’t be very interesting if they were not some-
how linked to their actions. But how exactly are goals used in acting? Most
theorists approach this issue in terms of the decomposition of goals into
subgoals. Although this is part of the answer, it is not the whole answer.
Another part of the story is that goals serve as reference values for feedback
processes. A feedback loop is comprised of four elements in a particular organ-
ization (cf. Miller et al., 1960). The elements are an input function, a refer-
ence value, a comparator, and an output function (Figure 15.1).

An input function is a sensor that brings in information about the current
state of affairs. For present purposes it can be thought of as perception. The

Figure 15.1 Schematic depiction of a feedback loop. In such a loop a sensed value
is compared to a reference value or standard, and adjustments are made in an
output function (as necessary) to shift the sensed value either in the direction of the
standard or away from it, depending on whether the feedback loop is discrepancy
reducing or discrepancy enlarging, respectively.
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reference value serves to provide information about what is intended or desired.
It provides information about the target around which the system attempts to
regulate. In the kinds of feedback loops we will be discussing, reference values
are roughly equivalent to goals. The comparator is a device that makes com-
parisons between input and reference value, yielding one of two outcomes:
either the values being compared are discriminably different from one another
or they’re not. Comparators can vary in sensitivity, however. Some are able to
detect very small discrepancies, whereas others are only able to detect discrep-
ancies that are very large. Following the comparison is an output function.
For present purposes, output is behavior, though sometimes the behavior is
internal.

The nature of the output varies, depending on what kind of loop is under
consideration. There are two kinds of loops, corresponding to two kinds of
goals. In a discrepancy reducing feedback loop, the output is aimed at dimi-
nishing any discrepancy detected between input and reference value. If the
comparison yields “no difference,” the output function remains whatever it
was. If the comparison yields “discrepancy,” the output changes in a way that
will diminish the discrepancy. In human behavior, discrepancy reduction
(matching of input to reference value) is reflected in attempts to approach
desired goals. For example, a dieter who has the goal of consuming only
1,500 calories per day will adjust his caloric intake downward, in order to
minimize discrepancies between what is actually consumed each day and
what is intended to be consumed each day.

The second kind of loop is a discrepancy enlarging feedback loop. The refer-
ence value here isn’t a desirable one, leading to approach, but rather is one to
avoid. It may be simplest to think of such values as “anti-goals.” A discrep-
ancy enlarging loop senses conditions, compares them to the anti-goal, and
tries to enlarge any discrepancy sensed between the two. For example, the
Cuban-American in Miami who wants to avoid any appearance of sympathy
with Castro compares her opinions with the positions of Castro’s government,
and tries to make her opinions as different from those positions as she can
(Carver and Humphries, 1981). An example from the health domain would
be the case of a person whose goal is to avoid any symptoms of illness, or to
never see a physician in her office.

Discrepancy enlarging processes are inherently unstable because they pro-
vide no clear target at which to direct the system’s activities. The goal is to
move away from the reference value, but movement away in one direction is
as good as movement away in another. This lack of specificity is typically
countered in living systems by the fact that discrepancy enlarging loops are
usually constrained by discrepancy reducing loops (Carver et al., 1996; Carver
and Scheier, 1998). That is, the attempt to avoid something often results
in approaching something else (e.g., avoiding illness symptoms by engaging in
health-promoting activities). In this chapter we focus largely on approach
loops, but it should be recognized that some of the situations we describe also
have aspects that can be viewed in terms of avoidance.

We should make one final point with respect to the output function, which
applies to both discrepancy reducing and discrepancy enlarging systems.
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Specifically, it is important to bear in mind that we are not talking here about
behavior for behavior’s sake, but behavior in the service of creating a certain
relationship between input and reference value. That is, the value sensed
by the input function depends on more than the output of the system
(Figure 15.1). Disturbances from outside can change present conditions too,
either increasing a discrepancy or diminishing a discrepancy. What is impor-
tant is that the desired relationship between input and reference value be
maintained, whether from actions of the system itself or actions and charac-
teristics of external forces. Consider, for example, someone who has the goal
of being healthy. If this person happens to have a group of co-workers who
are illness free, it will be easier for the person to maintain good health, even
though the success may have nothing to do with what the person has done.

Implications for Health
Feedback is essential to the functioning of self-regulating systems. Without
feedback, comparisons between present state and optimal state cannot be
made, and evaluation of the effects of one’s self-regulatory actions would
not be possible. Research from health psychology suggests that informational
feedback matters so much that people will seek it out and rely on it even
when it doesn’t tell them anything. They will rely on it even when they are told
it doesn’t tell them anything. They will rely on it even though relying on it
creates problems for their health. Under such circumstances, the feedback loop
governing behavior continues to operate, continues to sense, compare, and
guide behavior, but it does so in a manner that is counterproductive. In
essence, the system misregulates (Carver and Scheier, 1981).

Several studies that illustrate this type of misregulation examine the behavior
of people being treated for hypertension (Baumann and Leventhal, 1985;
Meyer et al., 1985). Most people with hypertension have no reliable symp-
toms. Yet most people who enter treatment for hypertension quickly come to
believe that they can isolate a symptom of it. Indeed, the longer they are in
treatment, the more likely they are to think they can tell when their blood
pressure is up. More than 90 percent of those in treatment for more than
3 months claim to be able to tell (Meyer et al., 1985).

Can they? By and large, no. In one study (Baumann and Leventhal, 1985),
self-reports of elevated blood pressure were well correlated with self-reports
of symptoms and (somewhat less well) with self-reported moods. Unfortun-
ately, self-reported blood pressure elevation was virtually unrelated to actual
elevation.

Why unfortunately? Because people with hypertension use their symptoms
as a guide to whether their blood pressure is up (Leventhal et al., 1980). They
then make important decisions on the basis of those symptoms. For example,
they might use the symptom to tell them whether to take their medication.
If they think their blood pressure isn’t up (because the symptom isn’t there),
they don’t take the medication. Indeed, they may even use the symptom to
tell them whether or not to stay in therapy. If they stop experiencing symp-
toms, they may think they are cured, and drop out of treatment altogether.
Alternatively, if the symptoms do not go away, patients might get discouraged
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that the treatment isn’t working. The end result again might be a withdrawal
from treatment. Obviously, treatment noncompliance can lead to serious
medical problems – all because the people are relying on a particular kind of
invalid feedback information to guide their decisions and actions.

This example also illustrates how much people rely on feedback to guide
behavior. If the people with hypertension perceive a discrepancy between
present state (symptom) and standard (no symptoms), they act in a way they
think will reduce the discrepancy (take their medication). They are using
feedback, just as the self-regulation approach suggests people do all the time.
The problem is that the input channel is faulty. One interpretation of such
phenomena is that people need feedback. The natural bias to use feedback
apparently is so strong that people will continue to do so even when the
feedback they are using is actually unrelated to what they are trying to
control.

Hierarchical Organization among Goals

Earlier we drew a distinction between approach goals and avoidance goals.
This is one way in which goals differ. Another way they differ is in level of
abstraction (for broader treatment of this issue, see Carver and Scheier, 1998).
For example, a man might have the goal, at a high level of abstraction, of
being healthy. He may also have the goal, at a lower level of abstraction,
of taking his vitamin pills on a daily basis. The first goal is to be a particular
kind of person, the second concerns completing particular kinds of action. You
can also imagine goals that are even more concrete than the latter one,
such as the goal of removing the vitamin pills from the bottle. Such goals are
closer to specifications of individual acts than were the second, which was
more a summary statement about the desired outcome of intended action
patterns.

These examples of concrete goals link directly to the example of an abstract
goal, helping to illustrate the idea that goals can be connected hierarchically.
In 1973, William Powers argued that behavior occurs via a hierarchical
organization of discrepancy reducing feedback loops. Inasmuch as such loops
imply goals, his argument assumed a hierarchical model of goals. He reasoned
that the output of a high level system consists of resetting reference values at
the next lower level. To put it differently, higher order systems “behave” by
providing goals to the systems just below them. Goals are more concrete at
each lower level. Control at each level regulates a quality that contributes
to that controlled at the next higher level. Each level monitors input at its
own level of abstraction, and each level adjusts output to minimize its dis-
crepancies. In this manner, there is a “cascade” of control from higher order
loops to lower order loops, as the constituents of the higher order goal are
embodied in more and more specific pieces of action.

Powers was most interested in low levels of abstraction, but he did suggest
labels for several higher level loops that control the qualities of behavior that
are of interest to social, personality, and health psychologists. Sequences are
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Figure 15.2 A hierarchy of goals (or of feedback loops). Lines indicate the
contribution of lower level goals to specific higher level goals. They can also be
read in the opposite direction, indicating that a given higher order goal specifies
more-concrete goals at the next lower level. The hierarchy described in text involves
goals of “being” particular ways, which are attained by “doing” particular actions.
Adapted from C. S. Carver and M. F. Scheier, On the Self-regulation of Behavior,
copyright 1998 Cambridge University Press; reprinted with permission.

sets of acts that run off directly once cued. One level up from sequences are
programs, activities involving conscious decisions at various points. The level
above programs is principles, qualities that are abstracted from (or imple-
mented by) programs. These are the kinds of qualities represented by trait
terms. Powers gave the name system concepts to the highest level he con-
sidered. Goal representations there include the idealized overall sense of self,
of a close relationship, or of a group identity.

Figure 15.2 shows a simple portrayal of this hierarchy. This diagram omits
the loops of feedback processes, using lines to indicate only the links among
goal values. The lines imply that moving toward a particular lower goal con-
tributes to the attainment of a higher goal (or even several at once). Multiple
lines to a given goal indicates that several lower level action qualities can
contribute to its attainment. As indicated previously, there are goals to “be” a
particular way and goals to “do” certain things (and at lower levels, goals to
create physical movement).

This hierarchical model per se has not been tested empirically. However, a
similar notion of hierarchicality is embedded in Vallacher and Wegner’s (1985;
1987) theory of action identification, and their theory has been tested.

Image Not Available
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Although the Vallacher and Wegner model is framed in terms of how people
define their behavior, how people think about their actions is also informative
about the goals that underlie those actions. Research related to action identi-
fication theory has developed considerable support for the idea that there is a
hierarchicality within the flow of behavior.

Implications for Health
For several decades, Leventhal has been studying the commonsense models of
illness that people hold (Leventhal et al., 1980; 2001; Leventhal and Carr,
2001). Commonsense models of illness reflect the manner in which people
represent illnesses to themselves. Illness representations are thought to en-
compass five different domains or attributes: identity (involving a disease
label and symptoms), time line (e.g., time to onset, time to cure or recovery,
time to death), cause (e.g., genetic versus environmental), controllability, and
consequences (see, e.g., Lau and Hartman, 1983; Leventhal et al., 1980).

What is important for present purposes is that each of the five domains of
illness representation is thought to be bi-level in nature (Leventhal and Carr,
2001). That is, illness attributes are represented both at an abstract, cognitive
level and at a more concrete, perceptual level (Meyer et al., 1985). Take as an
example the domain of illness identity. At a concrete level, illnesses are iden-
tified by a collection of discrete symptoms and other bodily cues, biological
in nature. At a more abstract level, these collections of symptoms give rise to
an illness label. The collection of scratchy throat, cough, fever and stuffy nose
is identified as a cold; the combination of shortness of breath accompanied
by extreme pain radiating down the left arm is labeled a heart attack. It is
possible to construe these two levels of illness representation as forming a
simple hierarchy of feedback control (Leventhal and Carr, 2001). At the higher
level, people regulate their activities so as to avoid the recognition that they
have a particular illness. They do this by managing and regulating their lower
level symptoms upon which the illness label depends.

Leventhal and Carr (2001) suggest that important differences can emerge
depending on whether people try to regulate their symptoms or their disease,
especially when the disease is chronic in nature. For example, Affleck et al.
(1987) found that people with rheumatoid arthritis expressed high levels of
negative affect when they perceived their coping efforts as directed toward
controlling their disease. Presumably, this occurs because the symptoms of
patients with a chronic disease never fully disappear, thereby reminding them
that the goal of being disease free is never attained. In contrast, high levels of
positive affect were reported in the Affleck et al. (1987) study by patients
whose coping efforts were directed toward symptom control. Presumably,
these patients were happy about being able to exert some degree of control
over the symptoms they were experiencing. Based on findings such as these,
Leventhal and Carr (2001) suggest that it might be quite adaptive to discon-
nect the built-in hierarchical arrangement between symptoms and diseases
labels, that is, to cause the lower level of symptom control to become func-
tionally superordinate, particularly when the person’s self-regulatory efforts
are directed at an illness that is chronic in nature.
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Hierarchicality and Behavioral Complexity

Although the idea of a behavioral hierarchy is in some ways simple, it has
several implications for thinking about the manner in which different levels
of action are connected (see Carver and Scheier, 1998). One implication is
that goals at any given level can often be achieved by a variety of means
at lower levels. This fits the fact that people sometimes shift radically the
manner in which they try to reach a goal, when the goal itself has not
changed. For example, you can be productive (fulfilling an abstract goal) by
building a house, by compiling a report from a set of records, or by thinking
through a problem and describing its solution verbally. Goal substitution at a
lower level can only occur, of course, if the quality that constitutes the higher
order goal is manifested in several different kinds of lower order activities.

These particular examples were chosen because the first implies a good deal
of physical exertion, whereas the others do not. Physical mobility is an issue
that often arises in thinking about the impact of chronic illness. As these
examples illustrate, having a chronic illness that impedes physical movements
does not in principle remove the capacity to reach abstract goals.

Just as a given goal can be obtained via multiple pathways, so can a specific
act be performed in the service of diverse goals. For example, a person might
take her insulin to avoid dying, to be able to eat more of the high sugar foods
that she enjoys, or to not inconvenience her family by developing medical
problems as she ages. Thus, a given act can have strikingly different mean-
ings, depending on the purpose it is intended to serve. This is an important
sub-theme of a self-regulation view on action: behavior can be understood
only by identifying the goals to which behavior is addressed. This idea may
have important implications for designing health-related interventions. That
is, interventions that take underlying purposes into account may result in
more successful intervention efforts than interventions that focus only on the
behavior and fail to consider why the behavior is being done.

A related point is that goals are not equal in importance (see Carver and
Scheier, 1998). The higher one goes in the goal hierarchy, the more import-
ant the goals become, because the goal qualities encountered at higher levels
are more fundamental to the person’s overriding sense of self. Thus, goal
qualities at higher levels tend to be more important, by virtue of their closer
links to the core sense of self.

Goals at a given level can also vary in importance. There are two ways
for importance to accrue to goals residing at the same hierarchical level
(Figure 15.3). First, the more directly the attainment of a given level goal
contributes to the attainment of a valued higher order goal, the more impor-
tant is the given level goal. Second, a given level goal that contributes to the
attainment of several higher level goals at once is more important than a
given level act that contributes to the attainment of only one such goal. With
respect to the significance of a person’s goals, then, importance tends to
accrue (a) as one considers goals higher in the hierarchy, (b) as a given level
goal relates more directly to the attainment of a higher level goal, or (c) as a
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Figure 15.3 Importance accrues to a given level goal in either of two ways.
The action can contribute in a major way to the attainment of a higher order goal
(indicated here by a thicker line), or the action can contribute to several higher
order goals at once (indicated here by a larger number of upward projections).
On both of these criteria, action goal A is relatively unimportant, whereas B is
more important.

given level goal represents a step toward multiple higher order goals simulta-
neously (see also Carver and Scheier, 1999a).

Feelings

The model described to this point addresses the control of action, but there is
more to be considered. People also experience feelings during their actions.
We have suggested a way of thinking about how feelings arise in the course
of behavior, via the operation of a second feedback process (Carver and Scheier,
1990; 1998). This second process operates simultaneously with the behavior-
guiding system and in parallel to it. One way to characterize what it does is to
say it is checking on how well the behavior system is doing at carrying out its
job. For discrepancy reducing behavioral loops, the perceptual input for the
affect-creating loop is a representation of the rate of discrepancy reduction in the
action system over time (we consider discrepancy enlarging loops shortly).

We find an analogy useful here. Because action implies change between
behavioral states, consider behavior as analogous to distance (change from
one physical position to another). If the action loop deals with distance, and if
the affect loop assesses the progress of the action loop over time, then the
affect loop is dealing with the psychological equivalent of velocity (change in
physical distance over time).

We don’t believe that rate of discrepancy reduction creates affect by itself,
because a given rate of progress has different affective consequences under
different circumstances. As in any feedback system, this input is compared
against a reference value (cf. Frijda, 1986; 1988): an acceptable or desired rate
of behavioral discrepancy reduction. As in other feedback loops, the compar-
ison checks for a deviation from the standard.

BA
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We suggest that the result of the comparison process at the heart of this
loop (the error signal from the comparator) is manifest phenomenologically
in two ways. The first is as a hazy and nonverbal sense of confidence
or doubt. The second is as affect – a sense of positiveness or negativeness.
Several studies have yielded evidence that tends to support this view of the
source of affect (e.g., Brunstein, 1993; Guy and Lord, 1998; Hsee and Abelson,
1991; Lawrence et al., 2002; for a more thorough discussion, see Carver and
Scheier, 1998).

What about attempts to distance oneself from a point of comparison –
discrepancy enlarging loops? The view we just described rests on the idea that
positive feelings arise when an action system is doing well at doing what it is
organized to do. Approach systems are organized to reduce discrepancies. When
approach systems are making good progress toward desired goals, positive
affect is experienced. When satisfactory progress is not being made, affect
turns more negative. We see no obvious reason why the same principle
shouldn’t also apply to systems organized to increase discrepancies. Thus, if
avoidance systems are doing well at what they are organized to do – distanc-
ing the person from anti-goals – positive affect should result. If they are doing
poorly at what they are organized to do, the affective experience should be
negative.

This much seems the same across the two types of systems. On the other
hand, we do see a difference in the specific affects that are involved (Carver
and Scheier, 1998). For both approach and avoidance systems there is a
positive pole and a negative pole, but the positives aren’t quite the same, nor
are the negatives (see Figure 15.4). Our view of this difference derives partly
from insights of Higgins and colleagues (1987; 1996). Following their lead, we
suggest that the affect dimension relating to discrepancy reducing loops (in its

Figure 15.4 Two sorts of affect generating systems and the affective dimensions
we believe arise from the functioning of each. Discrepancy reducing systems are
presumed to yield affective qualities of sadness or depression when progress is below
standard and happiness or elation when progress is above standard. Discrepancy
enlarging systems are presumed to yield anxiety when progress is below standard
and relief or contentment when progress is above standard.

From C. S. Carver and M. F. Scheier, On the Self-regulation of Behavior, copyright
1998 Cambridge University Press; reprinted with permission.

Image Not Available
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purest form) runs from depression to elation. The affect dimension that relates
to discrepancy enlarging loops (in its purest form) runs from anxiety to relief
or contentment.

Interface Between Affect and Action

We characterized the affect system as working in conjunction with and in
parallel to the system guiding action. How do the two systems interface? Put
differently, how does affect influence action? The answers to these questions
lie in the nature of the mechanism behind the generation of affect. That is, we
argued that affect is the error signal of a feedback loop. What’s the output
function of this loop? If the input function is a perception of rate of progress,
then the output function must be an adjustment in rate of progress.

Some adjustments are straightforward – go faster. Some adjustments are
less obvious. The rates of many “behaviors” (higher order activities) are not
defined by the literal pace of physical action. Rather, they are defined in
terms of choices among potential actions, or even potential programs of action.
For example, increasing your rate of progress on recovering from knee sur-
gery may mean choosing to spend more time at the gym lifting weights rather
than at work. Thus, adjustment in rate must often be translated into other
terms, such as concentration, or reallocation of time and effort. The action
system and the rate system do work in concert, however. Both are involved
in the flow of action. They influence different aspects of the action, but both
are always involved (for a broader treatment see Carver and Scheier, 1998).

Although it may not be readily apparent, the model we have described is
essentially a “cruise control” model of affect and action. The system we have
described operates in much the same way as the cruise control on a car. If you
are going too slowly toward some behavioral goal, negative affect arises. You
respond by putting more effort into your behavior, trying to speed it up. If
you are going faster than the set-point, positive affect arises, and you coast.

The car’s cruise control is similar. The car comes to a hill, and starts to slow
down. The cruise control responds by feeding the engine more gas, to bring
the speed up to the set-point. The car crests the hill and starts rolling downhill
too fast, the cruise control system reduces the flow of gas and the speed is
dragged back down.

Implications for Health
To date, we are unaware of any direct attempt to apply our velocity model of
affect to health-relevant activities. On the other hand, application of the
model seems relatively straightforward. People recover all the time from dif-
ferent types of physical trauma, from different types of illnesses, and from
different types of surgical procedures. People also experience affect during the
course of the recovery process.

The velocity model of affect would suggest that the person’s affective experi-
ence is influenced in an important way by the extent to which the person’s
perceived rate of progress matches, exceeds, or falls short of some desired rate
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of progress. To the extent that the patient’s progress matches or exceeds the
desired rate of progress, positive affect should result. If progress falls below
some desired rate, affect should become more negative. Moreover, the model
predicts that different qualities of affect will be experienced, depending on the
nature of the goals that the patient is pursuing. If the goal is to not get worse,
agitation related affects such as anxiety, fearfulness, and contentment should
be involved. If the goal is to get healthy, affect should be more closely related
to the qualities of elation and depression. These considerations suggest that
care should be taken when prescribing recovery goals for patients, so that the
recovery goals reflect a realistic appraisal of the patient’s unique medical
status, established in order to maximize the likelihood that the patient’s
desired or expected rate of progress will be within reach.

Confidence and Doubt

The foregoing account of the regulation of affect suggested that one mech-
anism yields two subjective readouts: affect, and a hazy sense of confidence
versus doubt. We believe that the affect and expectancies that get generated
“on-line” as behavior unfolds are intertwined. As affect becomes more negat-
ive, doubt tends to increase; as affect becomes more positive, hopefulness,
confidence, and favorable expectations also rise. Thus, what we have said about
affect applies equally well to the vague sense of confidence versus doubt that
also emerges in parallel with ongoing action, as rate of progress falls above or
below a desired level.

The on-line sense of confidence and doubt does not operate in a psycholo-
gical vacuum, however. Although disrupted goal-attainment efforts can evoke
distress emotions and doubtful feelings in an almost reflexive fashion, these
initial reactions are often over-ridden by other information. We’ve suggested
that when people experience adversity in trying to move toward their goals,
they periodically interrupt their efforts and assess in a more deliberate way
the likelihood of success (e.g., Carver and Scheier, 1981; 1990; 1998). In
effect, people suspend the behavioral stream, step outside it, and evaluate the
possibility of success in a more thoughtful way than occurs while acting
(Figure 15.5).

This assessment process may happen once, or often. It may be brief or
prolonged. It may occur after initial attempts at goal-attainment are underway,
or before any behavior is ever begun. In conducting this outcome assessment,
people presumably depend heavily on memories of prior outcomes in similar
situations, and consider such things as additional resources they might bring
to bear (cf. Lazarus, 1966; MacNair and Elliott, 1992) or alternative approaches
to the problem. People also use social comparison information (e.g., Wills,
1981; Wood, 1989; Wood et al., 1985) and attributional analyses of prior
events (Pittman and Pittman, 1980; Wong and Weiner, 1981).

How do these thoughts influence the expectancies that result? In some
cases, people retrieve chronic expectancies from memory. As such, the infor-
mation already is expectancies, summaries of products of previous behavior.
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Figure 15.5 Flow-chart depiction of self-regulatory possibilities, indicating that
action sometimes continues unimpeded toward goal attainment, that obstacles to
goal attainment sometimes induce a sequence of evaluation and decision making,
and that if expectancies for eventual success are sufficiently unfavorable the person
may disengage from further effort. Adapted from C. S. Carver and M. F. Scheier,
On the Self-regulation of Behavior, copyright 1998 Cambridge University Press;
reprinted with permission.

These chronic expectancies may simply substitute for the expectancies derived
from immediate experience, or they may blend with and color those imme-
diate expectancies to a greater or lesser degree. For example, a person who
routinely receives unfavorable information from doctors may find himself
automatically expecting the worst as his next physical examination approaches.

In some cases, people think more expansively about how the situation
might be changed. For these possibilities to influence expectancies, their con-
sequences must be evaluated. One way to evaluate the possibilities is to play
them through mentally as behavioral scenarios (cf. Taylor and Pham, 1996),
allowing conclusions to be reached about potential outcomes that can influ-
ence the expectancy. For example, a cancer patient with brain metastases
may play through a scenario of undergoing gamma knife radiation therapy,
experiencing few side effects of treatment, and having her tumors eradicated.
She may generate from that scenario a favorable expectancy about the resolu-
tion of her illness.

It seems reasonable that this mental simulation engages the same mechanism
as creates the sense of affect and confidence during actual behavior. When
your progress is temporarily stalled, playing through a scenario that leads to
a favorable outcome yields a sense of perceived progress that is more rapid
than is presently being experienced. The confidence loop thus yields a more
optimistic outcome assessment than is being derived from current action. If
the scenario is negative and hopeless, it indicates a further loss of progress,
and the confidence loop yields further doubt. What determines whether the
simulation leads to positive or negative assessments? Taylor et al. (1998) have
argued that effective mental scenarios explicitly emphasize the actual behavioral
processes that are needed for reaching a goal, the concrete steps that must be
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enacted in order to get there (see also Cameron and Nicholls, 1998). Simply
imagining the goal as attained is not good enough to facilitate self-regulatory
activities, and it can even be detrimental (Oettingen, 1996).

Efforts and Giving Up

Expectancies – whether generated on line or through further processing –
have an important influence on behavior. If expectations are favorable, the
result is renewed and continued effort to attain the goal. If doubts are strong
enough, the result is an impetus to disengage from further effort, and even
from the goal itself. Sometimes the disengagement is overt, as the person
suspends behavioral actions directed toward goal-attainment. Disengagement
can also be mental, however, reflected in off-task thinking, daydreaming,
wishful thinking, self-distraction, and so on. Often mental disengagement
cannot be sustained, as situational cues force the person to re-confront the
problem being confronted. The resultant phenomenology in such cases may
involve repetitive negative rumination, focusing on self-doubt and percep-
tions of inadequacy. This cycle is both unpleasant and performance-impairing.

We have long argued that these two general classes of responses form a
“psychological watershed” (Carver and Scheier, 1981; 1998). That is, one set
of responses consists of continued comparisons between present state and
goal, and continued efforts at movement toward desired goals. The other set
consists of disengagement from comparisons, and quitting (see also Klinger,
1975; Kukla, 1972; Wortman and Brehm, 1975). Just as rainwater falling on
a mountain ridge ultimately flows to one side of the ridge or the other, so do
behaviors ultimately flow to one of these classes or the other. This theme –
divergence in cognitive and behavioral response as a function of expectancies
– is an important one, applying to a surprisingly broad range of literatures
(Carver and Scheier, 1998; 1999b).

Implications for Health
How do these principles apply to illness episodes? In some respects illness is
no different from any other obstacle to goal-attainment (what is labeled in
Figure 15.5 as “problems”). Illness is one of a host of adversities that a person
might encounter on the way to goal attainment. On the other hand, episodes
of serious illness have a particularly pernicious role. Major illnesses explicitly
and directly threaten the desire to stay alive and be healthy (valued goals in
their own right). They also indirectly undermine other ongoing goal-pursuits.
Thus, people diagnosed with a chronic, perhaps life-threatening disease suffer
two sorts of disruption, potentially undermining two classes of hopes. They
may lose confidence that they will continue living; they may also confront
the loss of hope of achieving major life ambitions.

Negative expectations are detrimental because they tend to undermine the
person’s motivation to remain goal engaged. However, the loss of engagement
in a goal does not necessarily lead to a vacuum of goal-lessness. Elsewhere,
we’ve discussed the ebb and flow of engagement and disengagement in terms
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of competition among goals (Carver and Scheier, 1998). We suggested that
disengagement from one goal may reflect a weakening of commitment to it.
Because people usually have many goals at once, however, this weakening of
commitment permits another goal to become prepotent and thus permits
behavior to shift toward its pursuit. Thus, the loss of one goal is often followed
directly by pursuit of another one.

Sometimes this means scaling back to a less ambitious goal in the same
domain as the abandoned goal. By taking up an attainable alternative, the
person remains engaged in goal pursuit and forward movement. This is
particularly important when the path being blocked by the disease or illness
episode concerns a value central to the self. Important goals are hard to give
up. People need multiple paths to these core values (cf. Linville, 1985; 1987;
Showers and Ryff, 1996; Wicklund and Gollwitzer, 1982). If one path is
barricaded, people need to be able to jump to another one. Consider a breast
cancer patient who has great personal investment in being a mother and
raising a child. If chemotherapy destroys the ability to have children, the
desire to be nurturant can be fulfilled in other ways (cf. Clark et al., 1991). If
long-term career ambitions are threatened by a potentially fatal illness, those
ambitions might be realized in smaller ways in the time that remains. Altern-
atively, the person might reprioritize various aspects of life and spend less
time working and more time in close relationships.

In any case, it seems apparent that the ability to shift to a new goal, or a
new path to a continuing goal, is a very important part of remaining goal-
engaged. What happens if there’s no alternative to take up? In such a case
disengagement from an unattainable goal is not accompanied by a shift,
because there’s nothing to shift to. This is the worst situation, where there is
nothing to pursue, nothing to take the place of what is seen as unattainable
(cf. Moskowitz et al., 1996). If commitment to the unattainable goal remains,
the result is considerable distress. If the commitment wanes, the result is
emptiness. There is reason to suspect that such a state might also be implic-
ated in premature death (Carver and Scheier, 1998).

Expectancies Vary in Specificity and Abstraction

The fact that goals vary in specificity suggests that people have a comparable
range of variations in expectancies (Armor and Taylor, 1998; Carver and
Scheier, 1998). To put it more concretely, you can be confident or doubtful
about maintaining your general physical health, about getting through your
daily exercise regimen successfully, or about being able to do one more sit-up.

Which of these sorts of expectancies matter? Probably all of them.
Expectancy-based theories often hold that behavior is predicted best when
the specificity of the expectancy matches that of the behavior. Sometimes it is
argued that prediction is best when taking into account several levels of
specificity. But many outcomes in life have multiple causes, people often face
situations they have never experienced before, and situations unfold and
change over time. It has been suggested that in circumstances such as these,
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generalized expectations are particularly useful in predicting behavior and
emotions (Scheier and Carver, 1985).

The same principles that apply to focused confidence also apply to the
generalized sense of optimism and pessimism. When researchers talk about
variables such as optimism and pessimism, the sense of confidence that is at
issue is simply more diffuse and broader in scope. Thus, when confronting a
challenge (presumably any type of challenge), optimists should tend to take
a posture of confidence and persistence, assuming the adversity can be handled
successfully in one way or another. Pessimists should be more doubtful and
hesitant, more ready to anticipate disaster.

Optimism as Confidence Rather Than Control

One more conceptual issue that should be addressed is the extent to which
the concept of optimism overlaps with the concept of control (Thompson and
Spacapan, 1991) or personal efficacy (Bandura, 1986). All these constructs
have strong overtones of expecting desired outcomes to take place (cf. Carver,
1997). However, there is an important difference in the assumptions that are
made (or not made) regarding how the desired outcomes are expected to
come about. Self-efficacy represents a construct in which the self as a causal
agent is paramount. If people have high self-efficacy expectancies, they pre-
sumably believe that their personal efforts (or personal skills) are what will
determine the outcome. The same is true of the concept of control. When
people perceive themselves as in control, they are assuming that the desired
outcome will occur through their own personal efforts (for broader discussion
see Carver et al., 2000; Carver and Scheier, 1998: 204–8).

In contrast to this emphasis, our view of the optimism construct has always
been that it is broader than personal control. People who are optimistic can be
optimistic because they believe they are immensely talented, because they are
hard-working, because they are blessed, because they are lucky, or because
they have friends in the right places, or any combination of these or other
factors that produce good outcomes (cf. Murphy et al., 2000). Clearly there
are some circumstances in which personal efficacy is the key determinant of a
desired outcome. There are also circumstances in which the goal is explicitly
to do something yourself. In the latter case, only a personally determined success
is the desired end-point, so personal control over the outcome is critical.
However, there are also many cases in which the causal determinant of the
outcome is far less important than the occurrence of the outcome. We believe
those cases should also be included under the umbrella of the optimism
construct. Believing that one will recover from a serious illness because of the
beneficial effects of the medicine that has been prescribed would seem to
have very little to do with one’s sense of personal agency. Yet, such a person
might be highly confident about overcoming the adverse effects of the illness.

This position has sometimes caused people to question whether optimists
can really be expected to exert efforts toward attainment of desired goals.
That is, why should optimists not just sit quietly waiting for good things to
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happen to them from out of the sky? (As is described shortly, they do not
appear to do this.) Our answer is that the expectation of good outcomes
appears to be held contingent on remaining in pursuit of those good out-
comes. It may be one’s own efforts that turn the tide, or it may be that by
remaining involved the person is able to take advantage of breaks that fall
their way. In either case, the optimist expects the best, but also understands
the need to be part of the matrix of influences on the outcome. This reason-
ing also helps to explain the fact that measures of optimism consistently
correlate in a positive direction with measures of control and self-efficacy, but
only to a moderate degree (see, e.g., Cozzarelli, 1993; Scheier and Carver,
1985).

Optimism, Pessimism, and Coping with
Health Threats

We believe that many of the principles reviewed in the foregoing pages hold
implications for understanding health-related behavior and feelings. In point
of fact, however, most of the research spawned by the model has focused on
one particular set of issues. This research has sought to determine how vari-
ations in expectations influence quality of life when people are confronted
with different types of health threats. The research has also sought to identify
the mediators of the relationship between expectancies and quality of life
outcomes.

The rationale for this research, derived from the model just presented, runs
as follows. When people confront adversity or difficulty in their lives, they
experience a variety of emotions. Most common are anger, anxiety, distress,
and depression. Sometimes, though, confrontations with adversity can create
eagerness to combat and overcome it. The balance among these feelings should
relate to the expectations people hold about likely outcomes. When people
expect positive outcomes, even when things are difficult, they should experi-
ence a mix of feelings that is relatively positive. When people are more
pessimistic, they should experience a stronger bias toward negative feelings
(Carver and Scheier, 1998; Scheier and Carver, 1992).

Many individual difference variables might be invoked as determinants of
differences such as these. Here we focus primarily on research in which
expectancies were operationalized in terms of generalized optimism versus
pessimism. Although expectancies are pivotal in all contemporary theories of
optimism, there are at least a couple of ways to think about expectancies and
how to measure them, leading to two distinct literatures. One approach meas-
ures expectancies directly, asking people to indicate the extent to which they
believe that their future outcomes will be good or bad. This is the approach
we’ve taken in our work (Scheier et al., 1994). Our own approach thus adds
little further conceptual complexity to what we have said so far. Expectancies
that are generalized – expectancies that pertain more or less to the person’s
entire life space – are what we mean when we use the terms optimism and
pessimism.
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In 1985 we developed a measure called the Life Orientation Test, or LOT
(Scheier and Carver, 1985), to assess differences between people in optimism
and pessimism. Currently we use a briefer form of the LOT, called the Life
Orientation Test-Revised, or LOT-R (Scheier et al., 1994). The LOT-R has
good internal consistency and relatively stable test-retest reliability. Because
of the extensive item overlap between the original scale and the revised scale,
correlations between the two scales are very high, often exceeding 0.90 (Scheier
et al., 1994).

We should perhaps note explicitly that both the LOT and the LOT-R
provide continuous distributions of scores. Although we refer throughout
the chapter to optimists and pessimists as though they were distinct catego-
ries, this is a matter of descriptive convenience. People actually range from
the very optimistic to the very pessimistic, with most falling somewhere in the
middle.

Another approach to assessing optimism makes the assumption that people’s
expectancies for the future derive from their understanding of the causes of
events in the past (Peterson and Seligman, 1984; Seligman, 1991). If attribu-
tions or explanations for past failures in some domain focus on causes that
are stable, the person’s expectancy for the future in that domain will be for
bad outcomes, because the cause is seen as relatively permanent and thus
likely to remain in force. If attributions for past failures focus on cases that
are unstable, then the outlook for the future may be brighter, because the
cause may no longer be in force. If explanations for past failures are global
(apply to many aspects of life), the person’s expectancy for the future across
many domains will be for bad outcomes, because the causal forces are at
work everywhere. If the explanations are specific, however, the outlook in
other areas of life may be brighter because the causes don’t apply there. It
is often assumed that people have “explanatory styles,” which bear on the
person’s whole life space. The theory that’s identified with the term explanat-
ory style holds that optimism and pessimism are defined by adaptive versus
problematic patterns of explanation (Peterson and Seligman, 1984; Seligman,
1991).

These two approaches to optimism and pessimism have led to their own
research literatures, each of which sheds light on the nature and function
of optimism and pessimism (see also Snyder’s 1994 discussion of hope,
another closely related construct). In what follows, we focus mostly on optim-
ism as operationalized by Scheier and Carver (Scheier and Carver, 1985;
1992; Scheier et al., 1994) – that is, in terms of self-reported generalized
expectancies.

Over the past 15 or so years, a variety of different studies have examined
the relationship between optimism and distress among people facing difficult or
adverse circumstances. The stressors investigated in this research have been
diverse, ranging from the experiences of students entering college (Aspinwall
and Taylor, 1992) to survivors of missile attacks (Zeidner and Hammer, 1992).
The bulk of this research, however, has been aimed at understanding how
optimism and pessimism affect well-being in contexts that are health-related.
In the following sections we review some of this research literature, focusing
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primarily on studies that are prospective in nature, or that examined reactions
to adversity over a relatively long period of time.

Coronary Disease

One early project examined the effects of optimism and pessimism on the
reactions of a group of men undergoing and recovering from coronary artery
bypass graft surgery (Scheier et al., 1989). Patients completed a set of psycho-
social measures the day before surgery, 6–8 days after surgery, and 6 months
post-surgery. Prior to surgery, optimists reported less hostility and depression
than pessimists. A week after surgery, optimists reported more relief and
happiness, greater satisfaction with their medical care, and greater satisfaction
with the emotional support they had received from friends. Six months after
surgery, optimists reported higher quality of life than pessimists. In a follow-
up of the same patients 5 years after surgery (described in Scheier and Carver,
1992), optimists continued to experience greater subjective well-being and
general quality of life compared to pessimists. For example, optimists reported
greater work satisfaction, satisfaction with relationships with others, and less
sleep disturbances. All these differences remained significant when medical
factors were statistically controlled.

Another study on optimism and quality of life after coronary artery bypass
surgery (Fitzgerald et al., 1993) assessed participants 1 month before surgery
and 8 months afterward. Optimism was negatively related to pre-surgical
distress. Further, controlling for pre-surgical life satisfaction, optimism was
positively related to post-surgical life satisfaction. Further analysis revealed
that the general sense of optimism appeared to operate on feelings of life
satisfaction through a more focused sense of confidence about the surgery.
That is, the general sense of optimism about life was channeled into a specific
optimism regarding the surgery, and from there to satisfaction with life. All of
the effects involving optimism reported by Fitzgerald et al. (1993) were inde-
pendent of disease severity.

Similar beneficial effects of optimism have been observed in a group of
women undergoing coronary artery bypass surgery (King et al., 1998). In this
study, optimism was assessed 1 week following surgery. Additional psycho-
social measures were obtained at the same point in time, and again 1, 6, and
12 months post-surgery. Optimism demonstrated significant relationships with
positive mood, negative mood (inversely), and satisfaction with life at all points.
More importantly, optimism assessed at 1 week predicted more positive mood
and less negative mood at 1 month, independent of initial levels of mood.

A final research project (Leedham et al., 1995) explored the effects of posit-
ive expectations on experiences surrounding heart transplant surgery (this
study did not examine optimism per se, but variables conceptually linked to
optimism). Patients (and their nurses) completed questionnaires prior to sur-
gery, at discharge, and at 3 and 6 months post-surgery. Initial questionnaires
assessed patients’ confidence about the efficacy of treatment, their expecta-
tions about their future health and survival, and broader expectations for the
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future. Positive expectations related to higher quality of life later on, even
among patients who had health setbacks.

Reproductive Medical Issues

Other research has examined the effects of optimism on emotional well-being
in the context of developing postpartum depressed affect following childbirth
(Carver and Gaines, 1987). Women in this study completed measures of
optimism and depression in the last third of their pregnancy, and completed
the depression measure again three weeks postpartum. Optimism predicted
lower levels of depressed affect at baseline. More important, optimism also
predicted lower levels of depressive symptoms postpartum, even when initial
levels of depression were statistically controlled.

A similar point is made by two more recent studies. As did Carver and
Gaines, Fontaine and Jones (1997) assessed optimism and depression before
and after childbirth. Optimism was once again associated with fewer depress-
ive symptoms, both during pregnancy and two weeks postpartum. Park et al.
(1997) also examined the effects of optimism on adjustment during preg-
nancy. Optimism was assessed during their first prenatal clinic visit. During
the last trimester of the pregnancy, the women’s anxiety was assessed, as
well as the extent to which they were maintaining positive states of mind.
Optimism was negatively associated with anxiety and positively associated
with positive states of mind.

Another reproduction-related medical situation that has been studied with
respect to optimism is infertility. In vitro fertilization is one way to get around
fertility problems, but it doesn’t always work. Litt et al. (1992) examined
reactions among people whose attempts at in vitro fertilization were unsuc-
cessful. Optimism was assessed approximately eight weeks before the attempt,
as were specific expectancies for fertilization success, coping strategies, distress
levels, and the impact of the infertility on participants’ lives. Two weeks after
notification of a negative pregnancy test, distress was assessed again. Neither
demographics, obstetric history, marital adjustment, nor the rated effect of
infertility on subjects’ lives predicted Time-2 distress levels – but pessimism
did. Controlling for Time-1 distress, pessimism was the strongest predictor of
Time-2 distress of any of the variables measured.

Yet other studies have examined the influence of optimism on adjustment
to abortion. In one, Cozzarelli (1993) had women complete measures of
optimism, self-esteem, self-mastery, self-efficacy, and depression one hour
prior to the abortion. Depression and psychological adjustment were assessed
30 minutes after the abortion and again 3 weeks later. Optimists had less
pre-abortion depression, better post-abortion adjustment, and better 3-week
adjustment than did pessimists. A second study relating optimism to adjust-
ment to abortion was conducted by Major et al. (1998), who were interested
in personal resources that might protect women from distress. Optimism was
identified in their research as a key component in a style of personal resili-
ence which facilitated post-abortion adjustment.
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Cancer

Optimism has also been studied in the context of adjusting to the diagnosis
and treatment for cancer. One study examined the effect of optimism on
psychological adaptation to treatment for early-stage breast cancer (Carver
et al., 1993). Patients in this study were interviewed 6 times: at the time
of diagnosis, the day before surgery, 7–10 days after surgery, and 3, 6, and
12 months later. Optimism was assessed at the time of diagnosis and was used
to predict distress levels at the subsequent time points. Optimism inversely
predicted distress over time, above and beyond the effect of relevant medical
variables and beyond the effects of earlier distress. That is, the prediction of
distress at 3, 6, and 12 months after surgery was significant even when the
immediately prior level of distress was controlled. Thus, optimism predicted
not just lower initial distress, but also resilience to distress during the year
following surgery.

Similarly, Johnson (1996) demonstrated the beneficial effects of optimism
among a group of men receiving radiation therapy for prostate cancer. Optim-
ism was assessed prior to the first radiation treatment. Mood was assessed
throughout the treatment period and 2 weeks, 1 month, and 3 months fol-
lowing the end of treatment. Optimism was a strong predictor of patients’
emotional responses both during and after treatment, with less optimistic
patients being particularly vulnerable to negative moods.

Finally, Christman (1990) examined adjustment among a group of patients
undergoing radiotherapy for a variety of different kinds of cancers. Patients
were enrolled into the project at one of three points in time, on the first day
of treatment, on the fifteenth day of treatment, and on the last day of treat-
ment. Multiple assessments were made on those patients who were enrolled
prior to the conclusion of their treatment. Optimism was negatively related to
adjustment problems at all three assessment points, as well as to illness uncer-
tainty at the first and second assessment points.

Other Health Contexts

The majority of the research that relates optimism to psychological well-being
has focused on heart disease, experiences surrounding reproductive issues,
and cancer. There is also research, however, from other domains that makes
similar points. For example, Taylor et al. (1992) studied optimism and psycho-
logical well-being among a cohort of gay and bisexual men at risk of develop-
ing Acquired Immunodeficiency Syndrome (AIDS). Among both seropositive
(HIV+) and seronegative (HIV–) men, greater optimism was associated with
lower levels of subsequent distress as measured by a composite index of
negative affect and by specific worries and concerns about AIDS.

In a somewhat different medical population, Chamberlain and colleagues
(1992) demonstrated the beneficial effects of optimism among a group of
joint replacement patients. Data were collected before surgery, the third day
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following surgery, and approximately 6 weeks following surgery. Optimism
assessed pre-surgically was positively associated with follow-up levels of life
satisfaction and positive well-being, and negatively associated with psycholo-
gical distress and pain. Finally, Smith et al. (1994) observed that optimism
predicted lowered levels of negative affectivity and disease impact among a
large group of persons with rheumatoid arthritis (albeit these associations
were cross-sectional in nature).

Not only does optimism have a positive effect on the psychological well-
being of people dealing with medical conditions, but it also has an influence
on the psychological well-being of people who act as caregivers to patients.
For example, Given et al. (1993) studied a group of cancer patients and their
caregivers, and found that caregivers’ optimism related to a number of caregiver
well-being variables – i.e., lower symptoms of depression, less impact of
caregiving on physical health, and less impact on caregivers’ daily schedules.
Caregiver optimism thus predicted caregiver reactions to the burdens of caring
for a family member with cancer, and did so independent of patient variables.

Similar results have been found in research on caregivers of Alzheimer’s
patients (Hooker et al., 1992; Shifren and Hooker, 1995) and caregivers of
patients suffering from stroke (Tompkins et al., 1988). In each case, optimism
was associated with lower levels of depression and higher levels of psycholo-
gical well-being.

Optimism, Pessimism, and Coping

Coping as a Mediator of Distress Effects

One conclusion seems clear from the findings described in the previous section
– when experiencing a threat to their health, optimists experience less distress
than do pessimists. The reasons for these differences are less apparent, how-
ever. Perhaps optimists are just more cheerful than pessimists, or have a bias
to see the world in a more favorable light. Although possible, this explanation
becomes less plausible in studies where differences in distress remain even
when statistical controls are instituted for previous distress. Other explana-
tions seem needed. One possibility that is gaining empirical support focuses
on the idea that optimists and pessimists cope differently with adversity.

In this section we consider the strategies that optimists and pessimists use
to cope with health threats, and we link those differences in coping to differ-
ences that have emerged between optimists and pessimists in levels of dis-
tress. In many ways, our discussion here represents a more detailed depiction
of some of the broad behavioral tendencies described in the self-regulation
portion of the chapter. An important theme introduced there was that expecta-
tions play a pivotal role in behavioral responses to adversity. People who are
confident about the future exert continuing effort, even when dealing with
serious adversity. People who are doubtful about the future withdraw effort.
They are more likely to try to push the adversity away as though they can
somehow escape its existence by wishful thinking, and they are more likely to
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do things that provide temporary distractions but don’t help solve the prob-
lem. Sometimes they even give up completely.

A number of the studies on optimism and distress (some reviewed previ-
ously) have also contained measures of coping tendencies. This allowed those
researchers to examine whether the differences they observed in well-being
were mediated by differences in coping. Several of these studies examined the
relationship between optimism, coping, and distress among cancer patients.
One study in this group followed women undergoing breast biopsy (Stanton
and Snider, 1993). Optimism, coping, and mood were assessed the day before
biopsy in all women participating in the study. Women who received a cancer
diagnosis were then reassessed 24 hours before surgery and 3 weeks after
surgery. Women with a benign diagnosis completed a second assessment that
corresponded to either the second or the third assessment of the cancer group.
Pessimists used more cognitive avoidance in coping with the upcoming diag-
nostic procedure than did optimists. This contributed significantly to distress
prior to biopsy, and also predicted post-biopsy distress among women with
positive diagnoses.

Another study of cancer patients, mentioned earlier in the chapter, exam-
ined the ways women cope with treatment for early stage breast cancer
during the first full year after treatment (Carver et al., 1993). Optimism,
coping (with the diagnosis of cancer), and mood were assessed the day before
surgery. Coping and mood were also assessed 10 days post-surgery, and at
three follow-up points during the next year. Both before and after surgery,
optimism was associated with a pattern of reported coping tactics that re-
volved around accepting the reality of the situation, placing as positive a light
on the situation as possible, trying to relieve the situation with humor, and
(at pre-surgery only) taking active steps to do whatever there was to be done.
Pessimism related to denial and behavioral disengagement (giving up) at each
measurement point.

The coping tactics that related to optimism and pessimism also related to
distress. Positive reframing, acceptance, and the use of humor all related
inversely to self-reported distress, both before surgery and after. Denial and
behavioral disengagement related positively to distress at all measurement
points. At the 6-month point a new association emerged, such that distress
related positively to another kind of avoidance coping: self-distraction. Not
unexpectedly, given the pattern of the correlations, further analyses revealed
that the effect of optimism on distress was largely indirect through coping,
particularly at post-surgery.

The fact that optimists and pessimists differed in their use of problem
focused-coping at pre-surgery is entirely consistent with the self-regulation
model presented earlier. Not directly predicted, however, was the fact that
optimists and pessimists also differed on accepting the reality of this difficult
situation. In retrospect, however, the findings fit the self-regulation frame-
work. That is, it probably is easier to accept the reality of a bad situation if one
is confident of favorable eventual outcomes. Further, acceptance of a hard
situation is the first necessary step in the process of dealing with and over-
coming the threat that the situation imposes.
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We find it particularly noteworthy that optimists turn in part toward accept-
ance whereas pessimists tend toward denial. Denial (the refusal to accept the
reality of the situation) means trying to adhere to a world view that is no
longer valid. In contrast, acceptance implies a restructuring of one’s experi-
ence to come to grips with the reality of the situation. Acceptance thus may
involve a deeper set of processes, in which the person actively works through
the experience, attempting to integrate it into an evolving world view
(cf. Janoff-Bulman, 1992; Tedeschi and Calhoun, 1995).

The attempt to come to terms with the existence of problems may confer
special benefit to acceptance as a coping response. We should be very clear,
however, about what we mean. The acceptance we are stressing here is a
willingness to admit that a problem exists or that an event has happened –
even an event that may irrevocably alter the fabric of the person’s life. We are
not talking about a stoic resignation, a fatalistic acceptance of the negative
consequences to which the problem or event might lead, no matter how
likely those consequences might be. The latter response does not confer a
benefit and may even be detrimental (Greer et al. 1979; 1990; Pettingale
et al., 1985; Reed et al., 1994; for further discussion of this issue see Scheier
and Carver, 2001).

In addition to the data on cancer, data are also available linking coping and
distress among patients undergoing coronary artery bypass surgery. One study
assessed the use of attentional-cognitive strategies as ways of dealing with the
stress produced by the surgery and recovery (Scheier et al., 1989). Before
surgery, optimists were more likely than pessimists to report that they were
making plans for their future and setting goals for their recovery (remaining
engaged with their personal futures). Optimists, as compared to pessimists,
also tended to report being less focused on the negative aspects of their
experience – their distress emotions and physical symptoms.

Once the surgery was past, optimists were more likely than pessimists
to seek out and request information about what the physician would be
requiring of them in the months ahead (reflecting greater engagement in the
recovery process). Optimists were also less likely to report trying to suppress
thoughts about their physical symptoms. Results from path analyses suggested
that the positive impact of optimism on quality of life 6 months post-surgery
occurred through the indirect effect of differences in coping.

Similarly, King et al. (1998) also assessed coping in their study of women
undergoing coronary bypass graft surgery. In general, optimists displayed more
positive thinking during the week following surgery, engaged in more attempts
at finding meaning at 1 month, and employed less escapism at 12 months.
Mediational analyses demonstrated that finding meaning and escapism were
responsible, at least in part, for the relation observed between optimism and
negative mood.

The study of adaptation to failed in vitro fertilization described earlier (Litt
et al., 1992) also examined coping. Although the researchers did not find a
relationship in this study between optimism and instrumental coping, they
did find that pessimism related to escape as a coping strategy. Escape, in turn,
related to greater distress after the fertilization failure. In addition, optimists
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were more likely than pessimists to report feeling that they benefited somehow
from the failed fertilization experience (e.g., by becoming closer to their spouse).

Finally, in a study described earlier concerning adjustment to pregnancy
(Park et al., 1997), optimistic women were more likely than pessimistic women
to engage in constructive thinking (i.e., the tendency to think about and solve
daily problems in an effective way). Further, as with optimism, constructive
thinking also correlated negatively with later anxiety and positively with later
positive states of mind. Subsequent analyses revealed that the association
between optimism and each of these markers of psychological adjustment
was mediated through the tendency of optimists to engage in constructive
(problem-focused) thinking.

In sum, these studies indicate that optimists differ from pessimists in the
kinds of coping strategies they use when confronting health threats. In gen-
eral, findings from this research suggest that optimists tend to use more
problem-focused coping strategies than do pessimists. When problem-focused
coping is not feasible, optimists turn to adaptive emotion-focused coping strat-
egies such as acceptance, use of humor, and positive reframing. Pessimists
tend to cope through overt denial and by mentally and behaviorally disengag-
ing from the goals with which the stressor is interfering. Moreover, these
differences in coping appear to be at least partly responsible for differences
between optimists and pessimists in emotional well-being. The findings thus
implicate elements of self-regulation models in coping with chronic illness
and other threats to physical health.

It is important to realize that the various associations that have emerged
between optimism and coping do not seem to be due simply to a difference in
the manner in which optimists and pessimists appraise events. For example,
Chang (1998) examined the impact of optimism and appraisals on coping
with an upcoming course exam. Optimists and pessimists did not differ in
their primary appraisal of the event, but did differ in terms of their secondary
appraisal. That is, optimists perceived the exam to be more controllable and
their efforts to cope with it more effective than did pessimists. On the other
hand, significant differences still emerged between optimism and several vari-
eties of coping even after the effect of secondary appraisals on coping was
statistically controlled.

Promoting Well-being

In describing how optimists and pessimists cope with health threats, several
other studies are worth noting. As a group, these studies demonstrate that
optimists are more likely than pessimists to engage in proactive processes that
promote good health and well-being (Aspinwall, 1997; Aspinwall and Taylor,
1997). Alternatively, the behavior might be seen as attempts to move away
from conditions that put the person at higher risk for disease or disease
progression – escape from anti-goals.

One study looking at individual differences in health promotion followed
a group of heart patients who were participating in a cardiac rehabilitation
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program (Shepperd et al., 1996). Optimism was related to greater success in
lowering levels of saturated fat, body fat, and global coronary risk. Optimism
was also related to increases in level of exercise across the rehabilitation
period. Another study (cited in Scheier and Carver, 1992) investigated the
lifestyles of coronary artery bypass patients 5 years after their surgery. This
study found that optimists were more likely than pessimists to be taking
vitamins, to be eating low-fat foods, and to be enrolled in a cardiac rehabilita-
tion program.

Another study on bypass patients is also relevant here, as well (Scheier
et al., 1999). This report focused on a medical problem that sometimes arises
after bypass surgery: the need for rehospitalization, due to infection from the
surgery or to complications from the underlying disease. Scheier et al. (1999)
found that optimists were significantly less likely to be rehospitalized, control-
ling for medical variables and other personality characteristics, including trait
anxiety, self-esteem, and self-mastery. It is not clear whether this effect stems
from differences in the tendency to engage in proactive health behaviors
following surgery (e.g., remaining active, complying more fully with medical
regimens), from differences in emotional responses, or from concomitant dif-
ferences in the physical processes inside the patients (e.g., immune function).
Nonetheless, the finding is consistent with the notion that optimistic people
are more likely than pessimistic people to engage in positive health practices
that promote better recovery.

Heart disease is not the only health problem in which optimism has been
linked to risk avoidance. Another obvious health risk related to people’s
behavior is HIV infection. By avoiding certain sexual practices (e.g., sex with
unknown partners), people reduce their risk of infection. One study of HIV-
negative gay men revealed that optimists reported having fewer anonym-
ous sexual partners than did pessimists (Taylor et al., 1992). Another study
found that among sexually active inner-city minority adolescents, optimists
reported stronger intentions of avoiding unsafe sex (Carvajal et al., 1998).
Taken together, these findings suggest that optimists were making efforts or
intending to make efforts to reduce their risk, thereby safeguarding their
health.

One final study is also relevant here. Friedman et al. (1995) examined
health behavior and health behavior intentions among a group of hospital
employees at risk for skin cancer. Optimists were more likely than pessimists
to report intentions to engage in skin cancer-relevant health prevention
behaviors (e.g., regular sunscreen use). In addition, among those with suspi-
cious lesions at screening, those who were more optimistic were more likely
to comply with recommended follow-up care.

Other studies have examined the health-related habits reported by groups
of people with no particular salient health concerns. At least two such projects
found associations such that optimists reported more health-promoting beha-
viors than pessimists (Robbins et al., 1991; Steptoe et al., 1994). In sum, the
various studies that we have described in the preceding paragraphs suggest
that optimism is associated with behaviors aimed at promoting health and
reducing health risk.
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Consistent with this pattern is research showing conclusively that optimists
aren’t simply people who stick their heads in the sand and ignore threats to
their well-being. Rather, they display a pattern of attending selectively to risks
– risks that both are applicable to them and also are related to serious health
problems (Aspinwall and Brunhart, 1996). If the potential health problem is
minor, or if it is unlikely to bear on them personally, optimists don’t show
this elevated vigilance. Only when the threat matters does it emerge. This fits
the idea that optimists scan their surroundings for threats to their well-being,
but save their active coping efforts for threats that are truly meaningful.

Concluding Comment

The purpose of this chapter was to explore the implications of self-regulatory
models of human action for understanding how people react to the stress
induced by illness threats. We began by describing a general model of behavioral
self-regulation. We then described how aspects of that model – variations in
positive and negative expectations – are reflected in a line of research on
responses to several different types of health problems and illness threats.

In general, the data reviewed here showed that optimistic persons react
with less distress when confronting health problems than do persons who are
more pessimistic in outlook. Related data further suggested that optimists
experience better psychological outcomes in part because of the manner in
which they cope with their illness episodes and health problems. That is, they
confront health threats with active attempts to deal with the problem at hand,
doing what they can to aid their recovery and promote good health. Consis-
tent with this problem-focused approach to coping, they are also more likely
than pessimists to accept that they have a problem in the first place, and are
less likely to engage in denial and other forms of avoidance coping.

Although the evidence we reviewed is quite consistent with self-regulatory
models of action, it is also important to realize that testing the implications
of such models is still in its infancy. For example, coping clearly explains part
of the association between optimism and distress, but it does not explain all of
the shared variance between the two variables. Other mechanisms are needed.
Further, the majority of the research that has been conducted has explored
implications for psychological well-being. Although studies are also beginning
to document associations between optimism and physical well-being (e.g.,
Scheier et al., 1989; 1999; Schulz et al., 1996), more research on physical
health outcomes is desirable.

Finally, it might be time to step back a bit from the prior research on ex-
pectancies and utilize more fully the broad heuristic value that self-regulatory
models provide. Although variations in expectations, such as individual dif-
ferences in optimism and pessimism, are clearly important in predicting re-
actions to health-related events, they are only a part of the set of variables
and processes that self-regulatory models identify. Also important are variations
in planning and problem solving skills – as are the need at times to reprioritize
one’s goals and to scale back on one’s aspirations, in order to maintain a sense
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of engagement with life. Self-regulatory models can help us to understand when
and how such variables are important. Our sense is that future research (and
theorizing) would benefit by exploring the implications of self-regulatory
models more fully.
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Factors on Restorative Function
in Health and Illness

Ashley W. Smith and Andrew Baum
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Introduction

Stress and related syndromes such as burnout have been shown to cause
emotional disturbances and have deleterious health effects. As a result, con-
siderable attention has been focused on methods of intervention to reduce or
prevent stress or its effects. Stress management represents a large clinical
concentration and an active research area. Interestingly, one important way
that people can relieve distress and ease its consequences is not a new inter-
vention at all. Participation in restorative activities such as sleep, exercise,
relaxation, vacation, social interaction, and spending time in natural environ-
ments that support restoration all appear to be good ways of reducing stress.
Several psychological factors may be related to these effects of restoration
on health and illness, including coping, self-efficacy, motivation, perceived
control and personality factors, and a major pathway underlying these psy-
chological factors is positive emotion. This chapter discusses the importance of
engaging in restorative functions to promote improved mental and physical
health. We review research suggesting that restorative behaviors lead to better
physical and emotional functioning and discuss potential psychological mech-
anisms that may be involved in the relationship between restoration and
health.

Restorative Function in the Context of
“Positive Psychology”

“Treatment is not just about fixing what is broken, it is nurturing what is best”
(Seligman and Csikszentmihalyi, 2000: 7).
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Positive Psychology and Health

The last few years have been marked by renewed interest in positive psycho-
logy and of applications of positive psychological states and situations. Many
researchers have examined the beneficial effects of positive behaviors, qual-
ities, emotions and attributes on psychological and physical well-being (e.g.
Fredrickson, 2001; Folkman, 2000; Gillham and Seligman, 1999; Salovey
et al., 2000; Seligman, 2000; Seligman and Csikszentmihalyi, 2000; Sheldon
and King, 2001; Taylor et al., 2000). An important aspect of this is the con-
cept of restoration – that is, engaging in activities that allow one to “recharge
his or her batteries” to replenish energies that support optimal behavior and
thought.

The biological underpinnings of restoration can be illustrated by considering
basic physiological processes involving refraction. Restoration refers to the
fact that physiological systems (such as the nervous system and its constituent
neurons) need time to restore their ability to react. A neuron that has fired
cannot fire again until refraction is accomplished. After refraction, neurons
can respond fully and rapidly. Similar effects are seen with skeletal muscle
and its ability to respond and grow. During physical training, muscle hyper-
trophy occurs in which repeated injury to muscle fibers results in over-
compensation of protein synthesis during rest. After resting, muscle fibers are
able to respond with similar or increased strength. Similar processes appear
to govern behavior and well-being. Restoration is also a useful method for
buffering, reducing, and coping with the harmful effects of stress on the
body.

Historically, psychologists have been narrowly focused on negative states
leading to pathology and disorder, generally neglecting the influence of pos-
itive qualities on life satisfaction, quality of life, and health (Gillham and
Seligman, 1999). While understanding that pathology and disease are import-
ant and essential topics for psychologists, they only explain part of human
experience. To create more complete models and explanatory theories of
behaviors and of physiological and psychological contributors to health and
illness, our focus needs to be broad enough to include stress and its effects, as
well as methods of restoration and optimal functioning (Gillham and Seligman,
1999; Seligman and Csikszentmihalyi, 2000).

Although an emphasis on physical and psychological damage rather than
on fortitude and resiliency may help scientists and practitioners understand
negative states, it does not always provide solutions (Gillham and Seligman,
1999). Under-researched areas such as creativity, hope, and persistence are
as important as research on anxiety, depression and helplessness in under-
standing and explaining psychological health and well-being. The goals for
developing a new, more positive psychology are to foster skill development,
talent, and creativity, and to promote emotional states including happiness,
contentment, optimism, and hope, that facilitate a more holistic health in all
people (Seligman and Csikszentmihalyi, 2000).
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Health Promotion and Positive Mood

Extreme stressors, trauma, bereavement or major illnesses can cause grievous
harm and lead people to experience profound mental and physical dys-
function. However, even in cases of severe stress, victims show considerable
variability in response and many recover from them readily. Research on
post-traumatic stress disorder (PTSD) suggests that fewer than half of those
exposed to traumatic stressors experience PTSD, and we have many examples
of people returning from adversity (e.g. Folkman, 1997; Frankl, 1963; Janoff-
Bulman and Berg, 1998; Janoff-Bulman and McPherson Frantz, 1997; Davis
et al., 1998; Tedeschi et al., 1998). It is essential that scientists learn from
these examples to better understand how to promote resiliency and assist in
recovery from stressful or traumatic experiences. For researchers and practi-
tioners, encouraging resiliency and psychological health can be encompassed
in a more general emphasis on positive health.

An important development over the past 20 years has been a focus on
health promotion (Breslow, 1999; National Center for Health Statistics, 1999;
Ryff and Singer, 1998; USDHHS, 1991). The Surgeon General’s report, Healthy
People 2000 (USDHHS, 1991), outlined comprehensive initiatives designed to
increase the span of healthy life, decrease health disparities, and increase
healthier behaviors for all Americans. Guidelines were established to provide
prescriptions for health promotion targeted at areas such as physical activity,
nutrition, mental healthcare, reduced tobacco use, disease prevention, and
environmental health and safety. Breslow (1999) broadened this call by asking
scientists to persuade the scientific community to focus on health maintenance
and promotion. He encouraged them to promote specific behavior changes for
American adults in order to achieve health balance. Recommended behavioral
changes reflected public health messages; striving for moderate daily physical
activity in at least 30 percent of Americans, a reduction in cigarette smoking
to no more than 15 percent of adults, and a reduction of alcohol use in
adolescents to less than 13 percent, and development of social strategies at
various social levels (e.g., individual, community, state, policy; Breslow and
Breslow, 1993).

One of the major forces identified by psychologists in establishing connec-
tions between mind and body and more holistic human health is emotion
(Ryff and Singer, 1998). Extensive research on mood states and emotions
have focused on negative emotions such as anger and fear, but recent interest
in the effects of positive mood offers new perspectives (Ekman and Davidson,
1994; Folkman and Moskowitz, 2000; Fredrickson, 1998; Lewis and Haviland,
2000). Happiness has received increased attention as an outcome as well as an
important emotion related to well-being (Panskepp, 1998; Salovey et al., 2000;
Spiegel, 1998), and research suggests that positive emotions may be qualitat-
ively different from negative emotions (Fredrickson, 1998; Folkman, 2000).
Positive emotions may be related to physiological pathways that help to regulate
responses to stress through release of endogenous opioids (Drolet et al., 2001;
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McCubbin et al., 1992). State happiness associated with humor has also been
shown to assist people in coping with stress (Martin, 2001; Moran, 1996).

There is more evidence that positive mood may be an integral part of the
stress/illness relationship. Research has shown that positive mood may be one
factor that helps to buffer stress (e.g. Fredrickson and Levenson, 1998; Smith
et al., 2000). Research has also shown more direct links between positive
emotion and the immune system (Booth and Pennebaker, 2000; Stone et al.,
1987; 1994). Salovey and colleagues (2000) suggest that positive emotions
generate psychological resources by promoting resilience, endurance and
optimism. Positive mood may be a factor contributing to participation in or
initiation of positive health behaviors. In this chapter we discuss the role of
mood as an antecedent and consequence of various restorative health behaviors
such as exercise.

Need for Restoration

Theorists have long debated whether the world we live in is more stressful
than the world of our parents or grandparents. Regardless of how one resolves
this debate, it is clear that we live in an increasingly complex, fast-paced
world. Stress associated with increased modern technology has been related
to both psychological symptoms and physiological arousal, and accidents or
malfunctions of technological systems are also stressful (Arnetz and Wiholm,
1997; Baum and Fleming, 1993; Hudiburg and Necessary, 1996). A recent
report by the American Public Health Association (2001) noted that people in
the United States work longer hours and take fewer vacations, feel more
stressed, have heavier workloads and experience less control over schedules
than ever before. Increasing job dissatisfaction may be related to changes in
job security and lack of skill development. Americans often face work envir-
onments in which the demands overwhelm resources, and leaving work does
not always provide relief. Many people face stressors such as traffic conges-
tion, car and home repairs, housework, childcare, balancing finances or other
home-based stressors. Opportunities for restoration seem increasingly limited.

Work Stress
Occupational stress and burnout are characteristic of our modern industrialized
society. Syndromes such as job strain are often produced by jobs that are high
in demand, but low in control (Karasek and Thorerell, 1990), and were associ-
ated with several negative health outcomes. Job strain predicted physical and
psychological health in a national, cross-sectional sample (Lerner et al., 1994)
More recent data suggest that job strain is related to psychological symptoms
such as stress, anxiety, irritability and fatigue (Cropley et al., 1999; Vedhara
et al., 2000). There is also evidence that job strain is associated with increased
risk of hypertension and cardiovascular disease (see Theorell and Karasek, 1996
for review; Pickering et al., 1996; Cropley et al., 1999; Weidner et al., 1997).

Burnout is an extreme form of job stress characterized by overwhelming
exhaustion and incapacitation (Leiter and Maslach, 2001; Maslach et al., 2001).
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In addition to work absenteeism and turnover, burnout has been associated
with poor health and health indices (Guglielmi and Tatrow, 1998; Leiter and
Maslach, 2001; Iskra-Golec et al., 1996). Although qualitative distinctions
have been made, burnout is often related to chronic stress (Brill, 1984; Pines
et al., 1981), suggesting incomplete adaptation to stressors that make it con-
ceptually closer to chronic rather than acute stress.

Home Stress
While much stress research has focused on occupational stressors, stress is not
confined solely to the workplace. Household duties such as domestic work
have been shown to produce exhaustion, insomnia, and increases in blood
pressure (Brisson et al., 1999; Tierney et al., 1990). There is also a growing
literature detailing psychological and physiological effects of stress associated
with caregiving (Folkman et al., 1994; Schulz et al., 1995; Vitaliano et al.,
1997). Other stressors that often occur at home include the pressure of financial
burdens (Krause and Baker, 1992; Vinokur et al., 1996; Walker, 1996) and
childcare responsibilities (Deater-Deckard and Scarr, 1996).

For people who have multiple roles (e.g., employee, community member,
and caregiver for children and elderly parents) stress can be compounded
(McLaughlin et al., 1988; Stephens et al., 1994; Stephens and Townsend,
1997). Role strain can result from a variety of mixtures of roles, some of
which may conflict or require overlapping resources. Women who try to
balance home and work appear to be disproportionately affected by strains
that occur at home and this can interact with work or other social stressors to
produce a formidable burden. For example, women who have both job and
home-based responsibilities reported having less recreational time and ex-
hibited higher norepinephrine levels than did men in similar occupations
(Lundberg and Frankenhauser, 1999). There is also evidence that women’s
health is affected by stress associated with multiple roles (Chesney and Ozer,
1995; Orth-Gomér et al., 1998).

Stress and Disease
Stress can affect disease at any point in its development, from etiology and
progression to treatment and recovery or recurrence (Dougall and Baum,
2001). There is considerable evidence that stress affects heart disease (see
Rozanski et al., 1999, for review). Stress has also been implicated in the
etiology and progression of cancer (Baum and Anderson, 2001), infectious
illness (Biondi and Zannino, 1997; Cohen and Williamson, 1991), diabetes
(Ionescu-Tirgoviste et al., 1987) and autoimmune disorders (Affleck et al.,
1997; Zautra et al., 1997; 1998). These effects are presumably products of
biological changes that occur during or after stressful encounters and changes
in health-impairing behaviors (e.g., smoking) and health protective behaviors
(including restorative activities). Behaviors that provide quick relief, such as
smoking, alcohol or drug use, may be increased and more restful or anabolic
behaviors like sleep, relaxation, and exercise may not fit into a busy schedule.
These relationships highlight the need to intervene to reduce stress and its
consequences.
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Stress and Restoration
Psychological theories of stress can accommodate constructs such as restora-
tive activities as affecting people’s perceptions and appraisal of stressors or as
emotion-focused coping (Lazarus and Folkman, 1984; Long, 1993). Restora-
tive activities may also distract people from pain or distress. Other researchers
have made similar assertions, suggesting that restorative activities may pro-
vide an outlet for emotional or physical tension (Bharke and Morgan, 1978;
Gal and Lazarus, 1975; Goodway, 1987). The important role of positive emo-
tions as a means of buffering stress or disrupting its ill effects has received less
attention. There is some evidence that, after exercising, individuals report
improved mood and “feeling better” (Berger and Owen, 1983; Byrne and
Byrne, 1993; Yeung, 1996). Positive mood and endogenous opioid release are
associated with lower acute stress reactivity (Frederickson and Levenson, 1998;
McCubbin et al., 1992; Smith et al., 2000).

In addition to affecting stress appraisal and response, restorative activities
often cluster, leading to broad interactive and cumulative behavioral effects.
Vacations are often opportunities to relax, sleep, eat better, exercise and inter-
act with friends and family. Alternatively, people who participate in other
restorative behaviors, such as exercise, may be more likely to adopt positive
health behaviors such as good nutrition and social support development, and
reduce negative health behaviors such as cigarette smoking, alcohol use, sed-
entary behavior (Dienstbier, 1984). Exercise may also have cognitive effects
and influence stress appraisal as it enhances self-efficacy, overall self-esteem
and perceptions of control (Dienstbier, 1984).

Biological mechanisms explaining the effects of restorative activities on stress
often emphasize different pathways, but the results are similar. For example,
relaxation and sleep provide time in which heart rate (HR) is slowed and
blood pressure (BP) may be reduced. Exercise, on the other hand, may act
like a stressor; in its acute phase, it increases heart rate and BP. However,
there is evidence that exercise has longer-lasting relaxation effects (DeVries,
1981). Further, increased fitness levels are associated with lower overall sym-
pathetic arousal in exercisers, particularly compared to non-exercisers during
periods of stress (Crews and Landers, 1987; Boutcher et al., 1995; Sothmann
et al., 1987).

The remainder of this chapter describes evidence that particular restorative
activities and environments are beneficial and reduce the effects of daily
or ongoing stress. As discussed previously, there are several behaviors that
prevent or help relieve stress and are essential to restoring and therefore
maintaining physical health and well-being. Activities such as social interac-
tion, relaxation, sleeping, going on vacation, and spending time in natural
environments have been shown to improve health.

Social Interaction as Restoration

There is considerable research on the effects of social support and social rela-
tionships on health. Reviews of these literatures have reported associations
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between the amount and quality of social relationships and psychological and
physical morbidity (Berkman, 1995; Broadhead et al., 1983; Cohen, 1988;
Cohen and Wills, 1985; House et al., 1988). Data suggest that social relation-
ships are related to decreased risk of mortality (Berkman and Syme, 1979),
affect psychological and physical functioning in cardiovascular risk and disease
(Ford et al., 2000; Kaplan et al., 1988), cancer (Helgeson and Cohen, 1996),
and HIV disease (Lutgendorf et al., 1998).

Stress and Social Support

The possibility that interpersonal relations affect physical health and stress
buffering has been of interest for many years, but work in this area was not
particularly coherent until about 30 years ago, when systematic analyses of
social support began to appear (e.g., Cassel, 1976; Cobb, 1976). These analy-
ses provided broad definitions of social support that focused on psychological
benefits of comfortable social interactions, and animal research has provided
some evidence of the notion that stress associated with disruption of relation-
ships increases risk of disease (e.g., Kaplan and Manuck, 1999; Sachser et al.,
1998). In humans, laboratory research suggests that the presence of a friend
is associated with reduced cardiovascular reactivity to psychological stressors
(Glynn, Christenfeld, and Gerin, 1999; Kamarck et al., 1991; Uchino and
Garvey, 1997). Social support has also been associated with faster cardiovas-
cular recovery from stressors (Roy et al., 1998).

Data also suggest that social support reduces or eliminates effects of stress in
everyday settings. Social support buffered the relationship between perceived
job stress and job strain among 636 men in various occupations, reducing
physical complaints, depression and anxiety, and irritability (LaRocco et al.,
1980). In a sample of psychiatric nurses, social support was significantly re-
lated to health as well as job satisfaction and protected nurses against occupa-
tional stress (Munro et al., 1998). A recent study of ambulatory blood pressure
and heart rate over the course of a working day suggested that those who
reported the most social support over the day showed no significant increase
in physiological markers of stress (Steptoe, 2000). Among police officers,
better quality of social support derived from interactions at work was associ-
ated with less negative mood at the end of the day (Buunk and Verhoeven,
1991).

Extensive evidence that social support provided by close friends and family
members has important benefits for people experiencing stress does not sug-
gest universal benefits of social support. Several studies of cancer patients and
their families have shown that both the source of support (close family,
friends, physicians) and the type of support (e.g., emotional versus informa-
tional support) may effect whether the support is perceived as positive (Dakof
and Taylor, 1990; Manne et al., 1997; Wortman and Dunkel-Schetter, 1979).
For example, advice from friends and family has been shown to be associated
with distress in parents who have children with cancer (Smith et al., 2002).
Although social support often buffers distress, it may contribute to maladaptive
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perceptions of dependency, debt, and personal inadequacy under some
circumstances.

Interventions that enhance social interaction and support have marked
psychological and physiological effects in individuals diagnosed with disease
(Cruess et al., 2000; Spiegel et al., 1981; Fawzy et al., 1990). Despite discrep-
ancies in the literature regarding survival associated with supportive group
therapy (e.g., Goodwin et al., 2001; Spiegel et al., 1981), there is consistent
evidence that group therapy has important psychological effects, including
mood and quality of life benefits in late stage cancer patients (Classen et al.,
2001; Goodwin et al., 2001; Spiegel et al., 1981). Earlier stage breast cancer
patients may benefit more from education than from peer group discussions
(Helgeson et al., 2001), but this may be due to a greater need for informa-
tional rather than emotional support during early stages of treatment. Several
sources of benefit can be identified and go beyond the information and per-
ceived control components of the interventions (see Helgeson and Cohen,
1996). For example, those who are lacking a good social network benefit
more from peer discussion groups than those who have effective social net-
works (Helgeson et al., 1999). Research on support groups provides evidence
that social support can improve physiological and psychological adjustment to
illness.

Restorative Effects of Social Interactions

One explanation of the benefit of social support is that it increases gratifying
social encounters, and there is evidence that increased social contact helps
restore individuals. For example, when asked about the kinds of activities
they find restorative, elderly respondents commonly report that social inter-
actions such as socializing with friends, family or other residents are activities
that they participate in to feel restored (Travis and McCauley, 1998). Research
has also shown that interventions involving personal contact and interac-
tion, even over the telephone, are more beneficial than similar interventions
delivered by mail (Pelletier et al., 1999).

A review by Cohen and Wills (1985) suggests that the stress-buffering
effects of social support are based on the perception that others will provide
needed resources (not necessarily based on those needs being fulfilled).
However, there is also research that suggests that social interactions may be
more important than perceived support in buffering stress. More recent work
by Cohen and colleagues (1997) suggested that social contacts (measured as
the number of different types of social contacts the respondent interacted
with in the previous two weeks) buffered upper respiratory illness. In a study
of students preparing to take medical school entrance exams, the number of
leisure forms of social interaction (with friends, neighbors and social groups)
buffered exam stress, while perceived support did not (Bolger and Eckenrode,
1991). This study also showed that leisure forms of social contact buffered
stress whereas obligatory contacts at work did not. Similar research has shown
that social contact in the form of leisure companionship reduces stress-related
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physical health problems (Iso-Ahola and Park, 1996). Both amount of social
interaction and the perception that that interaction is helpful or that social sup-
port is available are independently and synergistically beneficial for psycho-
logical and physical health.

Pathways Explaining the Benefits of Social Interactions

Models to explain the effects of social relationships on psychological and
physical health suggest that social support may positively affect cognition
(e.g., stressor appraisal), health behaviors (e.g., diet, exercise), emotion,
neuroendocrine and immune responses, as well as coping (see Cohen et al.,
2000; Ryff and Singer, 2001). It has been suggested that one way in which
social support and supportive group interactions may exert their beneficial
effects on physical health is through increased positive health behaviors and
through better medical decision-making (Spiegel and Kimerling, 2001). Low
social support has been related to negative health behaviors (Allgoewer et al.,
2001). In a study of undergraduates preparing for exams, Steptoe and col-
leagues (1996) found that social support moderated the effects of stress on
smoking and alcohol consumption, although there was no effect on physical
activity. In a group of 854 blue-collar women workers, social network and
support were associated with physical activity, better nutrition and health
care screening (Kelsey et al., 2000).

Social interactions and support may be more useful for some personality
types than for others. For example, extroverts are more likely to seek social
interactions, while introverts may find these experiences uncomfortable (Bolger
and Eckenrode, 1991). Further, there is evidence that highly cynical indi-
viduals do not benefit from social support during acute stress (Lepore, 1995).
Those higher in neuroticism tend to perceive lower levels of support during
stress than those who are less neurotic (Bolger and Eckenrode, 1991). Cognit-
ive appraisals and perceptions are also related to the effects of social support
on stress and health (Thoits, 1986; see Lakey and Cohen, 2000 for a recent
discussion of the effects of social support on appraisal, social cognition and
coping). Further, research has suggested that social interactions may be bene-
ficial because they promote self-esteem and potentially self-efficacy (Lakey
and Cohen, 2000).

Not surprisingly, emotional response to social interactions is related to the
quality of the interaction (Berry and Hanson, 1996). Both positive and negat-
ive affect are associated with the number of interactions and the amount of
time spent in social interactions (Berry and Hanson, 1996), although the
quality of the interaction may be perceived as better when individuals experi-
ence positive emotion. Recent studies of emotion suggest that positive and
negative affect are qualitatively different (Folkman and Moskowitz, 2000;
Fredrickson, 1998). While intuitively we would expect that positive affect
during an interaction is associated with better health outcomes, it may be that
negative mood generated by catharsis or venting frustration may be adaptive
in certain contexts. Future research needs to systematically explore the effects
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of positive versus negative interactions and examine the long-term effects of
both positive and negative affect associated with those interactions.

Natural Environments as Restoration

Much of restoration research has its origin in the study of the psychologically
positive values of the natural environment. To some extent this represents
a search for explanations for the intuitive proposition that natural settings
are restful and relaxing. Scientists have attempted to understand character-
istics of environments that are stressful and have studied psychological and
physiological responses to these environments and environmental features.
Crowding, noise, commuting, pollution, natural disasters and industrial acci-
dents have been studied (Baum and Fleming, 1993; Cohen et al., 1986; Evans
and Cohen, 1987; Ironson et al., 1997; Schaeffer et al., 1988; Singer et al.,
1974). Research has also examined whether more relaxing physical environ-
ments have opposite effects and may relieve stress.

A substantial body of literature suggests that natural environments (i.e.
those containing mostly vegetation and water) are more psychologically and
physiologically restorative than those that contain human-made structures
such as sidewalks, buildings, and cars (see Parsons and Hartig, 2000). This
literature has included recreation in natural settings, (e.g. hiking; Hartig et al.,
1991; Hull and Stewart, 1995), simply experiencing wilderness or favorite
natural settings (Lutz et al., 1999; Korpela and Hartig, 1996), views of natural
settings from windows (Travis and McAuley, 1998; Ulrich, 1984; Verderber,
1986), and pictures or films about nature (Hartig et al., 1996; Parsons et al.,
1998; Staats et al., 1997; Ulrich et al., 1991). It suggests that natural stimuli
can have substantial benefit in these contexts.

Ulrich and colleagues (1991: 202) conceptualized restoration from the natural
environment as including “positive changes in psychological states, in levels
of activity in physiological systems, and often in behaviors or functioning,
including cognitive functioning or performance.” They suggest that a key
element of restoration is an increase in positive emotions and decrease in
negative emotions. Much of the “environment as restoration” literature has
shown that natural environments improve psychological well-being or posit-
ive emotion (e.g. Hartig et al., 1991; 1996; Ulrich et al., 1991; Staats et al.,
1997). These studies suggest that views or pictures that contain more vegeta-
tion and fewer urban structures are related to better mood.

Parallel to research on stress, scientists have measured the effects of restora-
tion on several different outcomes, including physiological recovery. In one
study, participants watched a stressful film and were then randomly assigned to
watch a nature film, a film including traffic, or a film dominated by pedestrian
activity (Ulrich et al., 1991). Heart period, pulse transit time, electrocardiogram
activity, and skin conductance recovered faster and returned closer to baseline
levels among participants watching the nature film. A similar study by Parsons
and colleagues (1998) required college students to participate in two stressors
before and after randomly assigning them to watch one of four films (views
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from car windows that had varying amounts of nature and urban content).
Heart period and skin conductance recovered faster and more completely in
those who watched films dominated by natural surroundings (forest or golf
greens) than in those who watched films with more urban content. Watching
the natural films also reduced the magnitude of HR, systolic blood pressure
and skin conductance response to a subsequent stressor suggesting that the
restorative effects of natural environments help to buffer future stress as well.

The quality of views or the extent to which natural views are available also
affects stress and well-being. Moore (1981) found that prisoners whose cells
faced the internal area of the prison were more likely to have health com-
plaints (such as skin, respiratory, orthopedic, and gastrointestinal problems)
than those who had windows that faced farmland outside of the prison.
Research in hospital settings has shown that staff and patients prefer views
that include natural settings and that windows which are obscured or too
high are unsatisfactory and similar to having no window at all (Verderber,
1986). In a landmark study by Ulrich (1984), hospital room windows were
shown to have even stronger palliative effects. Gall-bladder surgery patients
who had windows that looked out on trees had shorter post-operative stays,
received fewer negative comments in nurses’ notes, reported less pain and
took fewer doses of pain medication than did patients whose windows faced a
brick wall. These results were supported by a more recent study of elderly
people recovering from hip surgery (Travis and McAuley, 1998), confirming
that patients were more likely to use windows with scenes of nature as a
source of relaxation. Other research has shown that job stress (and its con-
comitant negative health effects such as headaches and illnesses) is lower in
people who have access to the natural environment by way of windows or
other areas in the workplace (R. Kaplan, 1983; S. Kaplan, 1988).

Vacations overlap with natural environments in several ways, most notably
as an opportunity to get away from social and non-social sources of stress and
because one way in which the natural environment may be accessed is on
vacation. In its very definition, vacation is a respite from work with the
express purpose of restoration. While focused on recuperation, vacation is a
broad concept that can include a number of different restorative elements.

Vacations allow people to restore control over their social experience. By
removing oneself from stressful contexts, vacations can offer time to recover,
reflect and reorient. Studies suggest at least temporary benefits of such respites.
A recent study of 53 aluminum hardware factory workers, ten days before,
three days after and five weeks after two-week vacations, found that physical
complaints were significantly lower after vacation and these benefits persisted
five weeks later (Strauss-Blanche et al., 2000). An earlier study found that life
and job satisfaction improved after vacation in a diverse sample of 128 em-
ployees. Satisfaction with, but not length of vacation was related to increased
life satisfaction (Lounsbury and Hoopes, 1986). Similarly, clerical workers
reported less burnout during and three days after a two-week vacation, but
were closer to their pre-vacation levels three weeks after the vacation (Westman
and Eden, 1997). Women reported more burnout before and three weeks
after the vacation than men, but they also reported less burnout during their
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vacation then men. In the whole sample, those who reported the most satis-
faction with their vacation received the most benefit.

Understanding the restorative nature of vacations is difficult because they
can provide relief for many different kinds of stressors and they can include a
number of different types of activities, all of which may have independent
and synergistic effects on psychological well-being and health. Taking time
away from work may be helpful simply as a break from daily job stressors,
disrupting the cumulative effects of burdens at work. Vacations can also serve
as a distraction from those daily stressors. People often choose to participate
in enjoyable activities during vacation that can promote relaxation and enhance
mood. Some of these activities may include more sleep, physical activity,
more relaxing social interaction, and general relaxation.

Sleep, Restoration, and Health

A common element in restoration associated with these activities is sleep. One
reason for this is that many people typically do not get enough sleep. A recent
Gallup poll indicated that 36 percent of Americans report experiences of
insomnia and 9 percent indicate that their insomnia is chronic (Ancoli-Israel
and Roth, 1999). In the United States, the typical number of hours of sleep
has decreased from 9 hours per night to 7.5 hours per night (Webb and
Agnew, 1975) and a review of the sleep literature suggests that at least one-
third of normal adults suffer from sleep loss (Bonnet and Arand, 1995).
Higher workload and little flexibility in sleep time are associated with poor
sleep in shift workers (Smith et al., 1999) and psychological and physical
complaints are increased when workers change shifts earlier as opposed to
later morning (Tucker et al., 1998). While many individuals may choose to
limit sleep in order to maximize social and work activities (Broman et al.,
1996), they may then face psychological or physical consequences.

A review of the effects of sleep on restoration is beyond the scope of this
chapter. It needs to be mentioned because it is a pervasive and powerful source
of restoration at several different levels, but it is neither a social phenomenon
under most circumstances, nor are its benefits unique to social stressors.
Regardless, it is a major factor in biological replenishment and psychological
rejuvenation. There is evidence that sleep deprivation causes increased sym-
pathetic responses associated with sleep loss, such as heart rate, blood pressure
and norepinephrine in normotensive people (Lusardi et al., 1996; Tochikubo
et al., 1996) and in hypertensive individuals (Lusardi et al., 1999). Sleep
deprivation is also associated with heightened cortisol levels on the evening
after sleep has been deprived (Leproult et al., 1997). It is possible that the
HPA axis does not recover from stressors as readily when individuals are
deprived of sleep.

In a study of people living near the Three Mile Island (TMI) nuclear facility,
participants reported more sleep disturbances and more psychological and
physical stress symptoms than control participants (Davidson et al., 1987). Stress
was associated with poor sleep quality among all participants, but TMI-area



PSYCHOLOGICAL FACTORS ON RESTORATIVE FUNCTION 443

residents reported problems with waking during the night, and reported less
overall sleep than did control participants. Similar results were found for
people who were present during Hurricane Andrew (Mellman et al., 1995).
Those who experienced the storm reported more sleep disturbances than less-
affected controls. In a sleep laboratory, hurricane victims experienced higher
levels of arousal and more eye movements during REM was associated with
trauma and distress. Epidemiological data suggest that shorter sleep duration
(less than four hours/night) or longer sleep (greater than ten hours/night) is
associated with a shorter life-span than a normal duration of eight hours of
sleep/night (Kripke et al., 1979). Lack of sleep is related to health complaints
in older adults (Habte-Gabr et al., 1991) and in adolescents (Mahon, 1995).
Sleep disturbances are also related to fatigue, digestive, and cardiovascular
disorders (Appels and Schouten, 1991; Carney et al., 1990; Koller, 1983;
Knuttson, 1989; Smith et al., 1999).

Physical Activity as Restoration

Increasing people’s physical activity has long been a centerpiece of health pro-
motion campaigns, and evidence links physical activity to positive health
outcomes and intermediate health-related outcomes including effects on
the immune system (Gleeson, 2000; Pederson and Hoffman-Goetz, 2000),
decreased cancer risk (Cottreau, Ness, and Kriska, 2000; Shepard and Shek,
1998), weight loss (Zelasko, 1995), diabetes (Wallberg-Henriksson, 1992),
HIV disease (Mustafa et al., 1999), and lower all cause and cardiovascular
morbidity and mortality (Blair et al., 1989; 1995; Lee et al., 1995).

Results from laboratory research provide support for exercise as an inter-
vention for acute stress. Several studies have shown that acute bouts of exer-
cise reduce psychological, hemodynamic, and neuroendocrine reactivity to
acute stressors in athletes, and in healthy and hypertensive adults (Probst
et al., 1997; Rejeski et al., 1991; 1992; Smith et al., 2000; West et al., 1998).
Similar research has suggested that fitness is related to smaller responses
during acute stress (see Crews and Landers, 1987 for a review; van Doornen
and de Geus, 1989; Sothmann et al., 1987). Lower HR and BP reactivity to
acute stress has also been produced after 10 to 12-week exercise programs
(Anshel, 1996; Holmes and McGilley, 1987; Sherwood et al., 1989). Longer-
term exercise programs also reduce anxiety and stress as well as enhance
coping in individuals suffering from work stress (Gronningsaeter et al.,
1992).

The stress-reducing and health-enhancing effects of exercise have led re-
searchers to explore mechanisms explaining these effects. Exercise promotes
enhanced mood, which may have lasting effects and assist individuals in
feeling restored. Several reviews have suggested that acute exercise has positive
mood effects (Byrne and Byrne, 1993; Ekkekakis and Petruzello, 1999; Paluska
and Schwenk, 2000; Petruzello et al., 1991; Salmon, 2001; Yeung, 1996).
Exercise decreases tension, depression, anger, confusion, and increases vigor
up to four hours after exercise (Yeung, 1996), in various ages and in both
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men and women (Petruzello et al., 1991; Yeung, 1996). These mood effects of
acute exercise may be an important element in stress buffering or restoration
(Smith et al., 2000).

A key component of the restorative effects of exercise may be its association
with social relationships. While exercise is not an inherently social activity,
there is evidence that social contact helps to improve maintenance in physical
activity programs, and that, at least for women, social interaction during
exercise is an important factor governing outcomes (Gilette, 1988). Epidemi-
ological data suggest that individuals with more friends and family and more
contact with them report higher levels of physical activity (Spanier and Allison,
2001). Marital/cohabitation status was associated with lower levels of phys-
ical activity, but in a population-based sample, King and colleagues (1998)
found that the transition from being single to being married was associated
with increases in physical activity relative to remaining single. Intervention
studies also suggest that spousal support increases physical activity (O’Reilly
and Thomas, 1989; Wallace et al., 1995). Sources of support (e.g. friends
versus family) may have differential effects on physical activity in African
Americans versus Caucasian Americans (Treiber et al., 1992). However, sev-
eral investigators have found that both friends and family are important in
determining physical activity (Dishman and Sallis, 1994; King et al., 1990;
Sallis et al., 1992).

Not surprisingly, social support that is specific to exercise has been more
effective at predicting exercise adherence than more general social support
(Eyler et al., 1999; Oka et al., 1995). Social support has also been shown to
be an effective strategy to increase adherence to exercise programs in weight
loss studies. The use of personal trainers to support individuals in exercise
programs has been shown to assist with adherence (Jeffrey et al., 1998). One
study experimentally manipulated social support to determine if it is an im-
portant factor in weight loss (Wing and Jeffrey, 1999). Participants recruited
with friends reported exercising with friends more and had better weight loss
maintenance than those recruited alone. Similar effects were found for those
who participated with actual or assigned friends versus those who participated
alone. These data are compelling because they suggest that social support is
an important component of exercise adherence.

Some of the psychological mechanisms associated with exercise as a restorat-
ive activity have been discussed earlier in this chapter. Prominent psycholo-
gical theories that explain the effects of exercise on stress include self-efficacy
(Bandura, 1977). Exercising may lead to feelings of confidence in one’s abilit-
ies and this may be transferable to other kinds of positive health behaviors
(e.g., better diet, less smoking). General transfer of self-efficacy is an exten-
sion of original conceptions of efficacy and research has not confirmed it;
most research on exercise self-efficacy is related to motivation specifically to
exercise (e.g., Marcus and Owen, 1992).

Personality variables may also explain some of these effects. There is evidence
that those who exercise may be more generally optimistic (e.g., Kavussanu
and McAuley, 1995), but it is not clear whether this trait is linked to restorative
effects of exercise. Other personality characteristics affecting exercise relate to
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control. Those people who initiate and adhere to exercise are higher in per-
ceived control (Dienstbier, 1984), but it is not clear whether exercising itself
enhances perceptions of control in other areas. Future research should be aimed
at clarifying the roles of internal versus external control and exercise to deter-
mine if perception of control enhances the restorative function of exercise.

Conclusions: Psychological Aspects of
Restorative Function

Throughout this chapter we have argued that restorative activities have inde-
pendent effects on psychological and physical health and well-being. One
important feature of each of the activities discussed is their relationship to
relaxation. Although there is an abundance of evidence suggesting that re-
laxation training is helpful for stress-reduction it is often unlikely that people
will choose to participate in structured relaxation sessions in order to reduce
stress (Bellarosa and Chen, 1997). However, many of the activities that are
restorative also promote relaxation. It is likely that these activities may inter-
act and have synergistic effects on health as well. For example, when people
are on vacation, they are likely to participate in a variety of activities includ-
ing sleep, exercise, socializing, and having experiences in nature, that appear
to be relaxing. The individual and combined effects of these activities need
to be systematically studied in order to better determine optimal ways of
recuperating from stress.

Another important factor related to the restorative function of these activ-
ities may be individual choice and perceived control. For example, leisure
physical activity is more effective at reducing stress than fitness level (Carmack
et al., 1999), and social interactions are most beneficial when the desired type
of support is provided (Bolger and Eckenrode, 1991). Restorative activities
often provide people with more control over their time and the activities they
participate in or attempt. Future research should investigate the effects of
choice and perceptions of control on restoration to determine if these factors
are more important than the activity itself.

Another cross-cutting theme in this chapter is emotion. Most restorative activ-
ities are related to increased positive and/or decreased negative emotions. Recent
psychophysiological models suggest that emotional states affect the integra-
tion of cognition, behavior, and physiological arousal and affect health (Mayne,
2001). Emotion has also been shown to affect neuroendocrine responses
(Cacioppo et al., 1993), the immune system (Booth and Pennebaker, 2000),
and may have implications for development and behavioral genetic research
(Rende, 2000). Beneficial effects of emotion may be related to the balance
between positive and negative emotion, suggesting the importance of having
the “right” amount of each in order to promote positive health (Mayne, 2000).

The stress-reducing effects of many of the activities discussed in this chapter
have not historically been conceptualized in terms of restorative function. As
a result, there is a wealth of research opportunity to determine the amount,
type, and combination of effects each restorative activity has on job and home
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stress and strain. Future research should be designed to specifically test the
effects of restorative activities on psychological and physical health outcomes
in more naturalistic studies. This is an exciting time for research on positive
and adaptive forms of psychological and physical functioning. Research focused
on more positive human qualities is developing and there is much of import-
ance to learn and apply. These themes will likely assist behavioral scientists in
better understanding and promoting optimal human functioning by nurturing
those qualities that are best in all of us.

Social processes, particularly those related to interpersonal relationships,
offer another attractive explanation for the restorative effects of many activities.
Respite from interpersonal stressors, social conflict, and overload is important,
as are direct restorative benefits of social contact, integration, and social support
that were discussed. Social interactions reinforce our sense of self-efficacy and
beliefs that we are valued, cared for, and esteemed, providing relaxing moments
and gratifying contacts. Because a good deal of one’s quality of life reflects the
balance of satisfying and frustrating interactions, the centrality of social con-
tacts in restoration and overall happiness may be particularly important. More
attention to these social psychological processes in the context of self-efficacy,
perceived control, and other explanatory constructs should provide a more
comprehensive view of restoration and how it works.
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Introduction

Coping – defined as a person’s cognitive and behavioral efforts to manage the
stress-producing aspects of one’s circumstances, including those that are
illness-related – should be a central construct in the study of how individuals
adjust, or fail to adjust, to chronic illnesses. A key puzzle for health psycholo-
gists is to explain the large, easily observable individual differences in people’s
adjustment to chronic and acute medical conditions, as well as to other forms
of adversity. Across a wide variety of conditions, including rheumatoid arth-
ritis (e.g., Brown et al., 1989; C. A. Smith and Wallston, 1992; 1996), cancer
(e.g., Carver et al., 1993; Helgeson and Cohen, 1996; Stanton and Snider,
1993), diabetes (e.g., Grey et al., 1991; Macrodimitris and Endler, 2001),
sickle cell disease (e.g., Thompson et al., 1992), and HIV/AIDS (e.g., Kurdek
and Siesky, 1990; Pakenham et al., 1994), and at any given level of pain and/
or physical symptomatology, some individuals appear to be minimally affected
by their condition, and manage to maintain relatively active lives and good
psychological adjustment. Others, however, demonstrate considerable func-
tional impairment and relatively poor psychological adjustment. Such indi-
viduals may severely restrict their daily activities, become depressed and/or
become profoundly dissatisfied with their lives.

A variety of constructs and variables have been proposed and shown to be
relevant to understanding these individual differences. Included have been
self-efficacy and control-related beliefs (e.g., Jensen and Karoly, 1991; Jensen
et al., 1991a; C. A. Smith et al., 1991; Wallston and Wallston, 1978), optim-
ism (e.g., Brenner et al., 1994; Taylor et al., 1992), self-esteem (e.g., Bernard
et al., 1996; Malcarne et al., 1999), and social support (e.g., Affleck et al., 1988;
Helgeson and Cohen, 1996). However, coping should be central among these
constructs because coping represents the behavioral interface where these beliefs
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and resources are translated into thoughts and behaviors that impact directly
on health, well-being, and adjustment.1 Thus, it is through coping that beliefs
that one is capable of effectively managing one’s arthritis and the flares that
go with it are translated into attempts to actively maintain one’s lifestyle,
despite those flares, just as it is through coping that one’s feelings of helpless-
ness about the condition are translated into more passive, detrimental behaviors,
such as taking to bed and isolating oneself. In recognition of the central role
of coping in adjustment to chronic illness, biopsychosocial models of adjust-
ment, often based on the stress and coping framework advanced by Lazarus
and Folkman (1984), typically depict the effects of psychosocial resources
(e.g., one’s control beliefs and social support) as being mediated by one’s
coping behaviors (see, e.g., C. A. Smith and Wallston, 1992).

In fact, coping has been a commonly studied construct in investigations of
health and adjustment. For example, a recent (March 2002) search of the
online PsychInfo database using the keywords “coping and health” yielded
just under 9,000 citations of articles, books, and book chapters published
since 1977.

However, all is not well with the study of coping. In fact, coping research
has been characterized as being “in crisis” (cf. Somerfield and McCrae, 2000).
At present, the dominant method for assessing coping involves administering
standardized questionnaires, such as the Ways of Coping (WOC, Folkman and
Lazarus, 1988), the COPE (Carver et al., 1989) or similarly designed, more
health/condition-relevant inventories such as the Cognitive Strategies Ques-
tionnaire (CSQ, Rosensteil and Keefe, 1983) or the Vanderbilt Multidimen-
sional Pain Coping Inventory (VMPCI, C. A. Smith et al., 1997). These scales
yield numeric estimates of the degree to which individuals employ various
coping strategies, which are then typically compared across groups of indi-
viduals, and/or correlated with measures of constructs theoretically related to
coping, such as psychological adjustment, social support, and the like. This
quantitative methodology has recently come under strong attack (e.g., Coyne,
1997; Coyne and Gottlieb, 1996; Coyne and Racioppo, 2000; Stone et al., 1991).
In fact, one prominent coping researcher (Coyne, 1997; Coyne and Gottlieb,
1996; Coyne and Racioppo, 2000) has gone so far as to argue that almost
nothing has been learned from the numerous studies involving coping check-
lists, and has called for a moratorium on such research.

Although we agree the use of coping checklists has had its problems, we
find the verdict that little of value has been learned from such research to be
far too dour, and the recommendation to abandon this type of research to
be premature. Thus, in this chapter we draw on our own work on coping and
adjustment to rheumatoid arthritis (C. A. Smith and Wallston, 1992; 1996;
C. A. Smith et al., 1997) to consider a number of the potentially troublesome
issues associated with the study of coping, and ways in which these issues
might be addressed to strengthen the use of coping inventories. In addition,
we illustrate some findings that have emerged from this research that we
believe to be informative and useful.

Nonetheless, we also agree with recent commentators (e.g., Coyne and
Racciopo, 2000; Somerfield, 1997) that the exclusive use of coping inventories
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is somewhat limited, and that the development of alternative, convergent
methodologies is called for. Therefore we conclude this chapter by discussing
some of our own recent efforts to supplement and integrate the more tradi-
tional, quantitative use of a coping inventory with alternative methodologies.
First, we describe a project in which we sought to combine a quantitative
coping assessment with a qualitative methodology (Dwyer et al., 1996); sec-
ond, we describe a model that has been developed using a more purely
qualitative approach (Dwyer, 2001a; 2001b); and third, we describe a coping
based intervention that we and our colleagues developed and tested (Sinclair
et al., 1998). Through these examples we illustrate the value of these alternat-
ive methodologies, how effective use of these methodologies can be informed
by the use of quantitative coping inventories, and how those inventories
themselves can be validated through the alternative methodologies.

Broad Dimensions versus Narrow Strategies

One issue confronting the coping researcher concerns the level of specificity
at which to assess coping. In what might be termed the “first generation” of
research using coping checklists, coping tended to be analyzed, and often
assessed, in terms of broad coping dimensions corresponding to “problem-
focused” versus “emotion-focused” coping (e.g., Folkman and Lazarus, 1980)
or “active” versus “passive” coping (e.g., Brown and Nicassio, 1987).

The use of such broad dimensions, however, has had drawbacks. These
broad dimensions necessarily encompass a range of potentially distinct coping
strategies. For example, passive strategies might include such things as taking
to bed, assuming the worst, restricting one’s activities, and the like, whereas
active strategies might include such things as attempting to maintain one’s
activities in the face of pain or stress, using distraction to ignore the stressor,
actively seeking advice or help from others, and the like. By combining such
strategies into a single score, broad coping scales may obscure and under-
estimate the relations between coping and adjustment. For instance, the use
of broad summary scales does not allow one to determine which of several
strategies is most responsible for any observed relations (see also, Jensen et
al., 1991b; 1992). In addition, strategies subsumed by a broad scale could
have opposing effects on adjustment that would tend to cancel out one or
another coping strategy when combined into a single score. Finally, in devel-
oping broad summary scales, potentially important strategies might be over-
looked, ignored, or dropped from consideration if they fail to contribute cleanly
to a simple factor structure.

In response to these considerations, there has more recently been a move
away from the use of broad summary scales to an examination of the specific
coping strategies subsumed by those scales. In the general coping literature
and for health coping, this move has been supported by the development of
multidimensional coping instruments, such as the WOC (Folkman and Lazarus,
1988) and COPE (Carver et al., 1989) for general coping; and the Vanderbilt
Multidimensional Pain Coping Inventory (VMPCI; C. A. Smith et al., 1997)
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and the Pain Response Inventory (PRI; Walker et al., 1997) for more health-
specific coping. A clear finding to emerge from this shift is that different forms
of emotion-focused coping (i.e., attempts to manage the distress resulting
from stressful circumstances; cf. Lazarus and Folkman, 1984) differ in their
relations to psychological adjustment. For instance, positive reappraisal (em-
phasizing the positive aspects of one’s circumstances) generally has been found
to be associated with relatively good psychological adjustment, whereas wish-
ful thinking, distancing, and avoidance have been associated with relatively
poor adjustment (e.g., Affleck and Tennen, 1991; Carver et al., 1993; Long
and Sangster, 1993; C. A. Smith et al., 1997; Stanton and Snider, 1993;
Walker et al., 1997). These findings should not be taken as necessarily indi-
cating that these different forms of coping cause the observed differences in
adjustment. Most of the relevant work has been cross-sectional; thus it is
possible that differences in adjustment influence these forms of coping. In
addition, in interpreting these findings the possibility that at least some of the
coping items are at least partially confounded with measures of adjustment
needs to be carefully considered (e.g., Stanton et al., 1994). Nonetheless, such
findings clearly support the utility of adopting a multidimensional approach
to the assessment of coping.

Of course, a potential drawback of adopting a multidimensional approach is
that one’s assessment instruments can quickly become unwieldy. Each of the
individual subscales is typically assessed with three or four items, which from
a psychometric standpoint is quite minimalist (DeVellis, 1991). Often, 10 to
15 distinct coping strategies might be assessed in a given inventory. For
instance, the published version of the COPE (Carver et al., 1989) is comprised
of 14 subscales; that of the VMPCI (C. A. Smith et al., 1997) is comprised of
11 subscales; and that of the PRI (Walker et al., 1997) is comprised of 14 sub-
scales. Moreover, as we will argue below, a truly thorough assessment of
coping would involve several more subscales than are typically assessed. Thus,
existing coping inventories often include 60 or more items, and more com-
prehensive ones could easily expand to upwards of 100 items. Employing
such inventories is very costly in terms of time and participant goodwill, and
when such an inventory is included it may often come at the expense of
other measures of alternative relevant constructs. Using such long measures
may also often be impractical in chronically ill populations where the atten-
tion and effort a participant can devote to completing such measures may be
quite limited.

One alternative to using such extensive inventories would be to revert to
using a shorter measure assessing broader subscales, perhaps systematically
including items representative of each of the multidimensional subscales. Such
a solution would, of course, retain all the drawbacks of using the original
broad subscales, as discussed above. An alternative solution would be to adopt
the finer-grained multidimensional approach and retain the use of the indi-
vidual subscales, but to be selective in the subscales that are assessed. Not all
coping strategies are equally relevant to all situations; depending on the prob-
lem area and specific questions under study, the investigator could construct
an abbreviated measure by strategically selecting the individual subscales likely
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to be most relevant and informative (see Coyne and Gottlieb, 1996, for
a similar suggestion). Naturally, to make such selections effectively would
require careful consideration of the nature of the problem being studied and
of the observations that are likely to be made. However, as discussed sub-
sequently, there are additional good reasons for doing a careful task analysis
of the problem area one is studying before using a coping inventory in that
area. Thus, the strategic selection of specific coping strategy measures for a
given research problem may not be as onerous, or as potentially hit or miss,
as it may first appear.

Assessing Strategies versus Functions

A second issue, closely related to the assessment of broad versus narrow
dimensions, concerns whether one should directly assess the specific strat-
egies used by an individual or the coping functions served by those strategies.
Some of the labels given to the broader coping dimensions, such as “emotion-
focused coping” and “problem-focused coping” (e.g., Folkman and Lazarus,
1980; Lazarus and Folkman, 1984) refer fairly directly to the coping functions
served by the strategies subsumed by these broad dimensions. In particu-
lar, the labels “problem-focused” and “emotion-focused” refer to two distinct
routes by which stress might be alleviated (Lazarus and Folkman, 1984). Thus
“problem-focused” coping strategies reflect the person’s efforts to alleviate stress
by attempting to change directly the problematic circumstances or conditions.
Examples of problem-focused coping might include efforts to raise additional
money during a financial crisis, or engaging in therapeutic exercise to retard
or reverse the progression of a chronic illness. “Emotion-focused” strategies,
on the other hand, reflect efforts to alleviate the stress through internal,
often cognitive, activities and adjustments that do not necessarily change
the actual circumstances or conditions. Examples of emotion-focused coping
might include reappraising the circumstances in a more positive light, at-
tempting to shut out or ignore the circumstances, or changing one’s priorities
and goals such that the problematic circumstances become less important.
In contrast, most of the subscales assessed in multidimensional coping invent-
ories do not refer to such overarching coping functions, but rather refer
to the specific behavioral and cognitive strategies in which persons might
engage, such as seeking social support, avoidance, positive reappraisal, and
the like.

Our position is that it is very important for the coping researcher to keep in
mind the distinction between the specific strategies in which a person might
engage and the overarching coping functions that might be served by those
strategies. Moreover, although we believe that an appreciation of the distinc-
tions among the overarching coping functions is invaluable for a theoretical
understanding of the processes associated with coping and adjustment, we
believe efforts at assessing coping should be directed at measuring the specific
coping strategies in which a person engages rather than in attempting to
directly assess the coping functions served by those strategies.
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There are at least two reasons for taking this position. First, respondents
are likely to be better able to report on which specific strategies they engaged
in rather than on which functions those strategies served, as the specific
strategies represent concrete behaviors and cognitions in a way that the more
abstract functions served by those behaviors and cognitions do not. The use of
coping inventories is no less prone to the limitations of self-report data than
are other self-report measures, and in some ways are more susceptible to
these limitations. One especially notable issue in assessing coping is whether
respondents have access to all of their coping activities, and thus have the
ability to report on them accurately. The effective use of some coping strat-
egies, such as repression and denial, essentially precludes the person from
being fully aware that he or she is employing the strategy. For instance, being
aware that one is in denial can greatly reduce that strategy’s effective-
ness (e.g., Mehlman and Slane, 1994; Myers, 2000). Clearly, the careful and
accurate assessment of such relatively inaccessible strategies would require
the use of alternative, convergent methodologies beyond direct self-report.
However, respondents do seem to have some awareness of their efforts
at denial and related strategies (perhaps when their use is ineffective; as
evidenced by consistent links between self-reported habitual use of denial/
avoidance and poor adaptational outcomes, e.g., Carver et al., 1993; Lutgendorf
et al., 1994). Other strategies (e.g., positive reappraisal, seeking social support,
etc.) are more accessible to the respondent, and the assessment of them via
self-report is less problematic. Thus, because many coping activities, especially
the more internal, emotion-focused ones, do not have clear external mani-
festations, attempting to assess these strategies, even the relatively inaccessible
ones, via self-report remain a worthwhile endeavor in our view. Nonethe-
less, given the difficulties and problems associated with this methodology, it
seems prudent to keep the respondent’s assessment task as easy as possible,
and we believe that the more one focuses on the assessment of concrete
behaviors and thoughts, the more likely it is that reliable and valid data will
result.

Second, there is not necessarily a one-to-one mapping between coping
strategies and the functions they serve. Sometimes a given strategy can serve
both problem-focused and emotion-focused functions simultaneously. For
instance, in seeking social support a person may often be looking for both
problem-focused instrumental help with her problem and emotion-focused
reassurance to help her reappraise the circumstances in a more benign man-
ner. In addition, the function served by a particular strategy may often depend
on the context in which it is used. For example, in many contexts the use of
distraction can be conceptualized as an avoidant emotion-focused strategy
that is often associated with relatively poor adaptational outcomes (e.g.,
Folkman et al., 1986); however, within the context of pain coping, the use of
distraction is often a very effective problem-focused strategy, one that tends
to be correlated with other problem-focused strategies and is associated with
relatively good adaptational outcomes (see McCaul and Malott, 1984, for an
analysis of when distraction will be more and less effective in coping with
pain). In fact, within the pain domain, items assessing distraction were among
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the key defining items on the broad “active coping” subscale of the Vanderbilt
Pain Management Inventory (Brown and Nicassio, 1987).

Moreover, even more extreme avoidant strategies, such as denial, can be
beneficial under certain circumstances (e.g., Lazarus, 1983). For instance, in
results that we report in more detail below, the avoidance/denial subscale of
the VMPCI was found to be correlated positively with active coping, and to be
associated with positive outcomes (C. A. Smith et al., 1997). Although relat-
ively uncommon, such a result is not limited to pain coping. For example,
denial has been found to be positively associated with positive adjustment
in persons with end-stage renal failure (Fricchione et al., 1992) and cancer
(Meyerowitz et al., 1986). In addition, in a meta-analysis examining the
efficacy of coping strategies over time, Suls and Fletcher (1985) found that
avoidant coping strategies might often be quite effective in the short term, but
become less so for the longer term.

In a similar manner, in many contexts, catastrophizing (expecting the worst;
complaining; Keefe et al., 1989; Rosensteil and Keefe, 1983) is considered
to be a passive and largely maladaptive emotion-focused coping strategy.
However, in several samples of children the catastrophizing subscale of the
PRI (Walker et al., 1997) was found to load on the higher order “active” as
well as “passive” scales described by the scale’s developers. In interpreting this
finding, the authors speculated that, in young children, the complaining and
other activities associated with catastrophizing might well often serve as an
effective problem-focused way of getting attention and assistance by persons
who are otherwise relatively powerless to exert control over their health
condition or circumstances (Walker et al., 1997).

The concerns regarding the methodological issues surrounding self-reports,
combined with the observation that the precise functions served by individual
coping strategies may often be context-dependent, lead us to recommend that
investigators attempt to assess the actual coping strategies used in as direct
and concrete a manner as possible, and then to use those data to infer the
coping functions being served, rather than attempting to assess those func-
tions directly.

Specificity Imbalance in Current Inventories vis-à-vis
Emotion- versus Problem-focused Strategies

Careful consideration of the existing multidimensional coping measures
in light of the above arguments reveals a glaring weakness and imbalance in
these inventories. In particular, as originally noted by Lazarus and Folkman
(1984) with regard to the inventories that existed at that time, it remains
the case that currently available coping inventories do a much better job of
assessing strategies associated with emotion-focused coping than they do
assessing strategies associated with problem-focused coping. Emotion-focused
strategies are largely intra-personal, representing a variety of ways that a person
can adjust or adapt to stressful conditions without actually changing those
conditions. As such, they in some sense transcend particular stress-producing
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conditions, and can be potentially utilized by the person (albeit not with equal
effectiveness) across a broad range of conditions. Accordingly, it has proven to
be a relatively straightforward matter to identify some of the major strategies
a person might employ to adjust to stressful circumstances in an emotion-
focused manner, and to develop scales to assess these strategies as part of a
general-purpose coping inventory.

In contrast, problem-focused strategies, reflecting efforts to change the actual
conditions to make them less stressful, are inherently context/task specific.
The problem-focused strategies that might be effective and relevant in one set
of conditions (e.g., managing one’s blood sugar in diabetes) may be quite
different from those that are effective and relevant in other contexts (e.g., in
coping with arthritis-related pain and impairment or dealing with a financial
shortfall due to unemployment). The upshot is that although existing coping
inventories commonly include one or two problem-focused strategies that
appear to have broad cross-situational applicability (notably seeking instru-
mental social support), the assessment of problem-focused coping strategies
on these inventories is far less developed and differentiated than the assess-
ment of emotion-focused strategies.

Instead, problem-focused strategies have largely been represented by a
single subscale assessing something akin to “active problem-solving,” which as-
sesses the degree to which the respondent attempted to do anything (without
specifying what was actually done) to try to change the stressful conditions.
Such assessments, by failing to take into account the specific strategies that
were used, or the specific context in which they were used, necessarily pro-
vide a very blurry picture of the links between problem-focused coping and
adjustment. Such blurriness might underlie the fact that the observed rela-
tions between the use of problem-focused strategies and positive adaptational
outcomes has been considerably weaker and less consistent than typically
hypothesized (see C. A. Smith et al., 1997). In general, the ways in which one
might succeed at a task are more constrained than the ways in which one
might fail.

Accordingly, in order to examine the effectiveness of problem-focused cop-
ing, beyond knowing that a person did something to try to change the circum-
stances, it is important to know what specific strategies were attempted as
well as whether those strategies were effectively executed. This last point is
especially important to address because it has seldom been considered in the
coping literature. Yet it is readily evident that even if a person knows what to
do in a situation, and attempts to perform a highly effective coping strategy,
those efforts will most likely come to naught if the strategy is performed
incompetently (see also, Suls and David, 1996). For example, diligently taking
one’s prescribed medications can be quite harmful if one is confused about
what and how much one should be taking at any given time.

Gaining the desired specificity in assessing problem-focused coping will
come at a cost, however. First, because the relevant problem-focused strat-
egies can be expected to differ as a function of the problem or condition to
be contended with, and probably even the different stages of a chronic
condition(Costa and McCrae, 1993; Coyne and Racioppo, 2000; de Ridder
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and Schreurs, 1996), considerable knowledge about the situation, and the
coping strategies likely to be most relevant to contending with it, is highly
desirable for developing specific problem-focused coping subscales for that
problem or condition. This fact argues for a need to use convergent methodo-
logies, beyond coping inventories, in the study of coping, because if coping
inventories satisfactory for providing such information were available, they
would not need to be developed. Below we will argue that the use of qualit-
ative methodologies can be quite useful for the development of specific and
relevant quantitative subscales for assessing problem-focused coping (see also
Coyne and Gottlieb, 1996; Somerfield, 1997).

Second, the use of subscales that vary systematically across conditions
and problems will necessarily preclude the use of omnibus, general-purpose
coping inventories that allow straightforward comparisons of findings across a
wide variety of contexts. As desirable as such general-purpose measures obvi-
ously are, we would caution against placing too high a premium on them. In
our view the push to develop general purpose measures of problem-focused
coping strategies has, ironically, impeded the study of problem-focused coping
precisely because the relevance and efficacy of specific problem-focused strat-
egies is highly context-dependent. For those problems and conditions deemed
worthy of intensive study, we believe it is worthwhile to sacrifice some
generalizability across contexts to gain a good understanding of the particular
context (see also Coyne and Gottlieb, 1996). Especially if one studies coping
with an eye toward developing interventions designed to assist those faring
relatively poorly within a given context, then it is of vital importance to have
a clear understanding of which particular coping strategies are most relevant,
and which are most likely to prove efficacious within that context.

Assessment of Dispositional versus
Situated Coping

There is some debate in the literature as to whether it is adequate to measure
coping at a trait-dispositional level that summarizes the person’s typical
approach to coping with various forms of stress, as has often been done in
the past (e.g., C. A. Smith and Wallston, 1992; C. A. Smith et al., 1997), or
whether it is better assessed in a highly situation-specific manner in which
the person’s coping efforts within a specific encounter are assessed (e.g.,
Lazarus and Folkman, 1987). Our view on this issue is that neither approach
to coping assessment is inherently superior to the other; both have their
respective strengths and weaknesses; and which approach(es) one should
adopt in a given study depends on one’s research questions.

If one’s interests are primarily in examining the process of coping – for
instance, examining how one’s coping activities unfold over the course of an
encounter, or attempting to link coping activities to the short-term resolution
of the encounter – then a highly situated, encounter-specific assessment of
coping is called for. Dispositional measures that summarize coping activities
across multiple encounters are clearly inappropriate for modeling the coping
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activities that are performed, and the factors that influence them, within a
specific encounter (Lazarus and Folkman, 1987).

On the other hand, except for extreme situations, it is unlikely that a
person’s coping efforts in any single encounter are likely to strongly influence
the person’s long-term adjustment. Instead, it is more likely that the cumu-
lative effects of how the person copes with repeated encounters are likely to
influence such outcomes as overall life-satisfaction, depression, functional
impairment, and the like. Therefore, if one’s interests are in relating a person’s
coping activities to such outcomes, a more dispositional assessment of the
person’s coping style would usually be called for.

Such assessments could be obtained either by aggregating across multiple
assessments of situated coping (e.g., Schwartz et al., 1999), or by using a
measure such as the COPE (Carver et al., 1989) or VMPCI (C. A. Smith et al.,
1997) that attempts to directly assess the person’s usual style of coping.
A question for future research is whether these two methods of estimating a
person’s coping style are comparably reliable and valid. The results of Schwartz
et al. (1999) suggest that the aggregation of situated coping assessments
may be superior, but this is a result that clearly needs replication. It is often
much easier and cheaper to obtain a single assessment of coping style than
it is to obtain the multiple situated assessments that would go into an aggre-
gated measure. Therefore an important issue to assess is whether aggregating
multiple situated measures provides an increase in validity substantial
enough to justify the added effort and expense of obtaining multiple situated
assessments.

In many instances, it can be valuable to assess coping at both the situated
and dispositional levels within the same study (e.g., Carver and Scheier, 1994).
Assessing coping at both levels allows one to address a number of theoretic-
ally relevant issues that cannot be addressed using either type of assessment
by itself. For instance, one can explicitly model the degree to which dispositional
coping styles can predict the use of individual coping strategies within specific
encounters. Similarly, if such data are combined with additional data de-
scribing the specific encounter, one can explicitly model the situational factors
that systematically influence coping such that it deviates from a person’s
dispositional coping style.

Some Representative Findings Using a
Multidimensional Coping Inventory

As noted at the outset, in response to several of the concerns discussed
above, we developed a multidimensional pain coping inventory, the VMPCI
(C. A. Smith et al., 1997), to allow us to make a more fine-grained examina-
tion of coping and adjustment in persons with rheumatoid arthritis (RA) than
we had been able to do with the Vanderbilt Pain Management Inventory
(VPMI, Brown and Nicassio, 1987). This latter instrument only distinguished
between active and passive pain coping strategies, while the newer one had
11 subscales. In this section we review some of the findings that have emerged
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from our use of this instrument that we believe highlight the utility of using
a multi-dimensional coping inventory.

Dispositional Antecedents of Coping: Perceptions of Control
and Social Support

As a set of behaviors or behavioral strategies, coping does not occur in a
vacuum. In fact, like many constructs in social psychology, coping is best
conceived of as having both antecedents – i.e., “causal” factors that precede it
– as well as consequences – i.e., outcomes that are “caused” (or affected) by
coping (such as changes in health status). The search for antecedents of cop-
ing has a rich history in social psychology (Folkman et al., 1986; Jerusalem
and Schwarzer, 1989; Long et al., 1992; Mikulincer and Solomon, 1989;
C. A. Smith and Wallston, 1992; Wanberg, 1997), but it is not the purpose of
this chapter to review that literature. Instead, we will concentrate on some of
the findings from our own research to illustrate a few of the factors that
may predispose a person with RA to cope one way or the other with the pain
that is characteristic of this condition.

In our depiction of a theoretical (path) model representing the general
variables involved in adjustment to a chronic illness such as arthritis, we (i.e.,
C. A. Smith and Wallston, 1992) posited that there are three direct causal
influences on coping: (1) primary appraisal (e.g., “is this painful condition or
episode a threat to my well-being or a challenge that I need to overcome?”);
(2) generalized beliefs and expectations regarding one’s abilities and other
internal resources (e.g., “do I have what it takes to cope with the pain?”); and
(3) perceived availability of external resources, including social support (by
which was meant “are there other people available whom I can call on for
coping assistance?”). The model we put forth also contained paths from gen-
eralized expectancies and external resources to appraisal, thus setting up this
latter construct as the main pathway to coping. “Although appraisal is posited
to be the primary influence on coping, both beliefs and external influences
can influence coping directly” (C. A. Smith and Wallston, 1992: 152). In the
remainder of this section, we present some new longitudinal findings that
speak to this latter assertion.

The data in our 1992 Health Psychology article came from the first of two
longitudinal panel studies of persons with RA that we conducted. The ana-
lyses reported in that paper covered the first eight waves of data collection.
We began wave 1 in 1983 and collected data for wave 8 in 1987, approxim-
ately four years later. Subsequent to that, we continued studying this same
panel of individuals through wave 12, which ended in 1993–94. The main
question being examined in this section is, “can we predict how subjects will
cope with their arthritis pain in wave 12 from knowledge about their internal
and external coping resources assessed at an earlier point in the study?”

For the purposes of these analyses, we first take an overly simplistic posi-
tion and pretend that pain coping can be adequately captured by the two
global dimensions identified by our colleagues Greg Brown and Perry Nicassio
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when they developed the VPMI using data from waves 1 and 2 of our lon-
gitudinal study (see Brown and Nicassio, 1987). By the time wave 12 rolled
around, we had shortened the active and passive pain coping scales so as
not to overwhelm our subjects who, by that time, were also asked to fill out
the 60-item VMPCI. However, the reliability and concurrent validity of the
shortened versions of the active (5 items) and passive (6 items) pain coping
scales were still pretty impressive (see C. A. Smith et al., 1997).

In addition, we further test the links between potential antecedents and the
more specific subscales of the VMPCI to examine whether the results of these
analyses can refine any results observed based on the broader coping sub-
scales. The version of the VMPCI that we used in these analyses, as well as
the analyses we report in subsequent sections of the chapter, consisted of
11 subscales, 5 of which (planful problem-solving, positive reappraisal, dis-
traction, distancing/denial and stoicism) were found to be correlated with the
active subscale of the VPMI, 5 of which (confrontative coping, self-blame,
self-isolation, wishful thinking, and disengagement) were found to be cor-
related with the passive subscale, and one of which (use of religion) was only
weakly correlated with either scale. Recall that the relation between distanc-
ing/denial and active coping is somewhat unusual and might be specific to the
context of coping with pain (see discussion above).

The two main coping resource constructs our research team concentrated
on back in the early 1980s were locus of control beliefs and social support.
Locus of control (LOC) is a subset of a larger construct, perceived control (see
Wallston, 1989; 2001, for more about the relationship and distinction be-
tween these constructs). Locus refers to perceptions of the place where control
resides, and is usually dichotomized into “internal” versus “external.” Gener-
ally, individuals with an internal locus of control orientation believe that
control over the important things that happen to them (i.e., their reinforce-
ments) lie within them, either as a function of who they are or what they
do. Such individuals are thought to have control over their reinforcements.
Persons with an external locus of control orientation believe that control of
valued outcomes lies outside of themselves, residing either with other people
or being left totally up to fate, luck or chance. Externals are thought to be low
on perceived control.

In the early 1970s, Hannah Levenson, a clinical psychologist in Los Angeles,
recognized that, rather than being polar opposites, internality and externality
were essentially independent dimensions. She developed the I, P, and C scales
as a means of separately measuring internal (I) from external belief orientations,
and further distinguishing externality into two separate dimensions: powerful
others (P) and chance (C). A few years later, Ken and Barbara Wallston
modeled their Multidimensional Health Locus of Control (MHLC) Scales after
Levenson’s work (see Wallston et al., 1978). The MHLC has three subscales –
IHLC (assessing persons’ beliefs/expectancies that their health status is deter-
mined by their own behavior); PHLC (beliefs/expectancies that one’s health
status is determined by the actions of “powerful other” persons, such as
family, friends, or health care professionals); and CHLC (beliefs/expectancies
that one’s health status is determined by fate, luck or chance).
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Given the obvious difference between these two multidimensional measures
– that is, the I, P, and C scales assess generalized LOC beliefs while the MHLC
is specific to the health domain – Levenson’s scales are considered to be more
“trait” or “personality” – like than the MHLC and, thus, less likely to change
as a function of health-related experiences. Another difference is that the two
external MHLC subscales were designed to be more empirically independent
of one another than are Levenson’s P and C scales. It is not unusual to find
the P and C scales intercorrelating about 0.60, while it is rare to find that the
PHLC and CHLC subscales share more than 10 percent common variance.

We gave Form B of the MHLC scales to our subjects in wave 1 of our
longitudinal study, and the complete set of I, P, and C scales to the same
subjects in wave 2, six months later. Based on those data, we shortened both
sets of LOC measures and administered all six subscales to subjects at wave 3,
one year after obtaining wave 1 data. When we look cross-sectionally at
how well the six LOC scores at wave 3 predict active pain coping at the same
point in time (i.e., also at wave 3) we find we can account for an adjusted
13.4 percent of the variance in active pain coping, with I and CHLC being the
only unique predictors. Regressing active pain coping at wave 12 on the same
set of wave 3 predictors results in a reliable adjusted R2 of 6 percent, but with
none of the six individual predictors making a significant independent contri-
bution to the model. By controlling for wave 3 active pain coping, we looked
at how well LOC assessed at wave 3 predicts change in active pain coping over
the nine-year period. Unfortunately, LOC scores at wave 3 did not predict
change in active pain coping.

The picture is somewhat different when it comes to predicting passive pain
coping. Cross-sectionally, the six LOC scores predict an adjusted 18.5 percent
of the variance in wave 3 passive pain coping, with IHLC, P, and CHLC all
making significant unique contributions. Almost 16 percent of the variance
in passive pain coping at wave 12 can be explained by the combination of the
six LOC scores at wave 3, but, as above, none of the individual LOC scales
contributed uniquely to this solution. Controlling for wave 3 passive coping,
to predict change, cut the variance explained in half, and, again, no one single
predictor variable stood out as making a unique contribution to this predic-
tion equation. Examining the zero-order correlations, however, made it quite
clear that chance LOC beliefs (either assessed by the C or CHLC subscales)
were the ones most associated with passive pain coping and an increase in
such behavior over time.

We next examined to what extent the locus of control scores assessed at
wave 3 predicted the more specific subscales of the VMPCI assessed at wave
12. These analyses were done to see if the LOC scales might be more strongly
related to certain of the VMPCI subscales than others, and thus whether we
could refine the above results based on the more global pain coping scales.
The most substantative finding from this set of analyses was for the subscale
labeled “confrontative coping,” a passive strategy that is often labeled
“maladaptive.” The six LOC subscales at wave 3 predicted 12.3 percent of the
variance in this strategy at wave 12, with three of the predictors making a
unique contribution to the prediction: PHLC and IHLC were both negatively
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associated with confrontative coping, whereas I was positively associated with
this coping strategy. Thus, it appears that persons who simultaneously believe
that their own actions determine the outcomes they receive in life but also do
not believe that their health is controllable by either their own actions or
those of powerful other persons are the ones who are most likely to lash out
either physically or verbally when in pain.

The next strongest finding was for the subscale labeled “distancing/denial.”
We were able to predict an adjusted 6.8 percent of the variance in how much
our subjects reported using this strategy in 1993 from the six LOC subscales
completed back in 1984. The internal health locus of control subscale was the
only one that made a unique contribution to this model, but it should be
noted that both internal subscales (IHLC and I) were in the same positive
direction, while CHLC correlated negatively with using distancing/denial as a
pain coping strategy. This finding further highlights and extends our observa-
tions that “distancing/denial” in the face of pain operates like an active, adaptive
coping strategy rather than a maladaptive one. It is more likely to be used by
individuals who feel in control of their health and their lives, than by people
who feel their health status is a matter of fate, luck, or chance.

From these analyses we can conclude that locus of control beliefs are related
in an antecedent fashion to pain coping behaviors, although the specific results
differ according to which type of coping is being assessed (e.g., active versus
passive) and which locus of control dimension is uniquely responsible for the
prediction. We also have shown that these predictions hold up over time. What
is also true is that other ways of operationalizing internal coping resources
(i.e., other than LOC beliefs) do an equally good, if not better job, of predicting
pain coping. For instance, in their 1992 Health Psychology paper C. A. Smith
and Wallston used a 4-item measure of perceived competence as another means
of assessing generalized expectancies/internal coping resources. The wave 3
assessment of perceived competence predicts 13 percent of wave 12 passive
pain coping and 4 percent of wave 12 active pain coping. In fact, even with
the six LOC scales from wave 3 in the prediction equation, adding perceived
competence (also from wave 3) to the model predicts an additional 5 percent
of the variance of passive pain competence assessed at wave 12. Thus, locus of
control along with other operationalizations of internal coping resources can,
indeed, play an antecedent role in driving pain coping behavior, especially
what Brown and Nicassio (1987) call passive pain coping behavior.

What role, if any, do external coping resources play in predicting active or
passive pain coping scores? As mentioned above, we have mostly conceived
of external coping resources as social support, both functional and structural
(see Cohen et al., 2000, for more about this distinction). In our study we
relied on three measures of social support that were recommended to us by
Bob and Brenda DeVellis, colleagues from UNC-Chapel Hill who were also
studying adjustment to rheumatoid arthritis (DeVellis et al., 1986). To get at
functional support, we used a 4-item scale assessing the respondent’s per-
ceived quality of emotional support (e.g., “How often are you bothered by not
having someone who shows you love and attention?”) along with a 3-item
scale assessing perceived availability of instrumental support (e.g., “If you



472 SMITH/WALLSTON/DWYER

couldn’t use your car or your usual way of getting around for a week, could
you find someone who would take you wherever you needed to go?”). To
assess structural support we administered a 3-item measure of the extensivity
of the subject’s social network (e.g., “How many close friends would you say
you have?”). In the analyses that follow, we treat these as three separate
measures of social support.

Regressing active pain coping at wave 3 on the three measures of support
that were assessed at wave 3 results in predicting an adjusted 4.2 percent of
the variance, with quality of emotional support being the only unique signific-
ant social support predictor of active pain coping. This same set of predictors
accounts for none of the variance in active pain coping nine years later, nor
any of the variance in change in active pain coping from wave 3 to wave 12.

As with the LOC analyses, however, the picture is different when the
criterion variable is passive pain coping. When all of the variables were assessed
at wave 3, social support accounts for an adjusted 15.5 percent of the variance
in passive pain coping, with both emotional support and network size making
independent, but opposite, unique contributions. Other things (such as avail-
ability of instrumental support) being equal, people with an extensive social
support network who perceived little emotional support from their friends or
family were the most likely to report engaging in passive pain coping. This
same pattern of findings held up, albeit somewhat less strongly, when predict-
ing future passive pain coping. Nevertheless, individuals with a larger support
network who felt unsupported emotionally back in the early 1980s continued
to engage in greater amounts of passive pain coping nine years later. This
structural measure of social support also contributed to the prediction of
change in passive pain coping over the nine-year interval. Other things being
equal, those with a larger social support network at wave 3 reliably increased
the amount of passive pain coping that they engaged in over the subsequent
nine years (a 4.5 percent change in variance accounted for). A particularly
interesting aspect of these findings is that the different types of social support
appear to work in opposite fashions to promote this type of coping behavior.
Rather than network size, a structural component of support, facilitating adapt-
ive (e.g., active) pain coping, it appears to lead to maladaptive (e.g., passive)
pain coping, especially in the face of feeling emotionally unsupported by
those in one’s social network.

In a follow-up set of analyses, we regressed each of the more specific
VMPCI subscales at wave 12 on the three social support scales, measured at
wave 3, to examine whether the use of broad subscales might be obscuring
relations between social support and specific coping strategies, as well as
whether the observed links of social network size and emotional support with
passive coping were general to all passive coping strategies, or more specific to
a subset of them. In these analyses, only one set of relations between social
support and an active coping subscale was observed. The tendency to seek
social support was negatively correlated with the perceived adequacy of the
person’s emotional support and there was a marginal tendency for seeking
support to be associated with having a larger support network available.
Interestingly, the positive correlation between network size and passive coping



COPING AND ADJUSTMENT TO RHEUMATOID ARTHRITIS 473

was not evident when the individual passive coping strategies were examined.
Instead, there was a negative association with confrontative coping such that
persons with larger support networks were less likely to engage in this form
of coping. The difference in the findings for generalized passive coping versus
the more specific coping strategies highlights a need to further examine the
influence of the size of one’s social network on one’s coping activities. The
relationship between perceived emotional support and passive coping, how-
ever, was found to be more general, with inadequate social support being
associated with disengagement, self-isolation, and wishful thinking. Thus, as
was the case for the locus of control variables, examination of the relations
between these antecedent variables and the individual coping strategies rep-
resented on the VMPCI yielded a different, and somewhat more refined view
of these relations than could be obtained using the broader subscales of the
VPMI.

Relations Between Coping and Adjustment

Beyond examining the antecedents of coping, it is also important to examine
the relations between coping and adjustment. In fact, as we noted at the
outset, scientific interest in coping has largely sprung from the theoretically
based belief that coping represents the behavioral interface whereby anteced-
ent factors such as control beliefs and social support can exert their influence
on adaptational outcomes. Therefore, in this section we examine some of the
links that have emerged in our work on RA between coping and psycho-
logical adjustment outcomes, such as depressive symptoms, functional im-
pairment, and life satisfaction. If anything, the relations we have observed
between coping and adjustment highlight the value, even more forcefully
than the previous section, of employing a truly multidimensional assessment
of coping over a two-dimensional one.

Prior to our development of the VMPCI (C. A. Smith et al., 1997), it was
already evident that coping was systematically related to adjustment in RA.
Passive coping, as assessed by instruments such as the VPMI (Brown and
Nicassio, 1987), had been repeatedly found to be associated with relatively
poor adjustment – e.g., increased depressive symptoms, increased functional
impairment, reduced life-satisfaction, etc. (e.g., Brown et al., 1989; Jensen
et al., 1991; C. A. Smith and Wallston, 1992; T. W. Smith et al., 1988). Inter-
estingly, however, theoretically predicted links between more active coping
and positive adjustment had not been consistently demonstrated.

As we noted at the outset of this chapter, the use of broad coping scales
have several drawbacks that could partially obscure valid relations between
coping and adjustment, and we wondered whether the previously observed
weak and inconsistent relations between active coping and positive adjustment
might reflect those drawbacks. Therefore, we developed the VMPCI in part to
examine whether a truly multidimensional coping inventory could better
account for variation in psychological adjustment than a two-dimensional
inventory, such as the VPMI. In doing so, we were especially interested in
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whether the examination of more specific coping strategies might help clarify
the potential relations between more positive forms of coping and adjustment.

The initial validation of the VMPCI was performed in two distinct samples.
The first sample (N = 171) consisted of participants in wave 10 (Year 7) of the
longitudinal sample described in the previous section, and the second sample
(N = 207) consisted of a cohort of more newly diagnosed persons with RA
who were in the first wave of a second longitudinal study. The measures used
for this second cohort were identical to those used at wave 10 in the first
sample. The use of the two samples allowed us to examine the degree to
which observed relations between coping and adjustment would generalize
across two rather different samples of persons with RA.

In our initial set of analyses we examined the degree to which the specific
subscales of the VMPCI could account for variation in adaptational outcomes,
specifically depressive symptoms, life satisfaction, positive affect, and negative
affect, beyond what could be accounted for by the broad subscales of the
VPMI. In these analyses, which used multiple regression to perform set-wise
analyses of partial variance, we first controlled for variations in the outcomes
attributable to pain, and then we entered sequentially the two subscales of
the VPMI and the eleven subscales of the VMPCI, and vice-versa. In evaluat-
ing the increment in explained variance attributable to adding the subscales
associated with either measure we always adjusted the observed change in R2

to account for the number of predictor variables associated with that measure
(Cohen and Cohen, 1983).

The results of these analyses provided strong support for utilizing the more
differentiated subscales of the VMPCI. In no case did adding the two subscales
of the VPMI to those of the VMPCI increase the variance accounted for in the
outcome variables. Adding the subscales of the VMPCI to those of the VPMI,
however, substantially increased (by approximately 10–20 percent) the vari-
ance accounted for in each of the outcomes we examined (i.e., depressive
symptoms, positive affect, and negative affect) except life-satisfaction, which
demonstrated smaller increases that were inconsistent across the samples
(C. A. Smith et al., 1997). These results clearly indicated that the more
specific subscales of the VMPCI could account for all the variance in these
outcomes that could be accounted for by the more general VPMI, and could
also account for considerable additional variance in them that could not be
captured by the VPMI.

To follow up on these results, we also conducted a number of correlation/
regression analyses that examined in a variety of ways the relations between
the individual subscales of the VMPCI and these adaptational outcomes. In
the most conservative of these analyses we regressed each of the outcome
variables simultaneously on any of the subscales of the VMPCI that were
significantly correlated with that outcome in our two samples, and identified
those coping strategies that made a significant, unique contribution of the
outcome in both samples. These analyses were cross-sectional; thus causal
conclusions should not be drawn from them. Nonetheless, they illustrate the
utility of the additional information to be gained from the more specific
subscales of the VMPCI.
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In both samples, disengagement was found to be uniquely associated with
each of the four outcome variables. It was positively associated with negative
affect and depressive symptoms, and negatively associated with life satisfac-
tion and positive affect. As the disengagement subscale was found to be
especially highly correlated with the passive subscale of the VPMI (r = 0.75
and 0.80 in the two samples, respectively), this finding essentially replicates
prior findings using the VPMI (e.g., Brown et al., 1989) that have generally
linked passive coping with negative adaptational outcomes. However, for each
of these outcome variables, a second coping variable also demonstrated a
unique relation to the outcome, although which coping variable this was
varied for the different outcomes. Both negative affect and depressive symp-
toms were uniquely predicted by a second form of passive coping. For negat-
ive affect, this predictor was confrontative coping, whereas for depression it
was self-isolation. Neither of these additional relations could have been dem-
onstrated with the VPMI because it only uses a single index of passive coping.
Both life satisfaction and positive affect were further predicted by positive
reappraisal. These latter findings replicate previous findings by Zautra et al.
(1995) in which active coping was found to be associated with positive out-
comes. However, they further extend and refine such findings by indicating
that it is a particular form of active coping, positive reappraisal, that is especi-
ally closely related to the positive outcomes, a refinement that is not possible
when one employs a single omnibus active coping scale.

Need for More Sophisticated Analytic Strategies

We believe that the representative results described above indicate the value
of using multidimensional coping inventories in the study of adaptation to
chronically stressful health conditions, such as RA. However, we also find
such results, which are fairly representative of those obtained in the study
of coping, as being mildly dissatisfying because they do not fully utilize the
information that can be obtained through such inventories. Specifically, in
typical analyses, each coping strategy and its relationship to antecedents and/
or adaptational outcomes is often considered individually in univariate ANOVAs
or simple correlations. When a more multivariate approach has been taken
it has typically consisted of factor or canonical correlation analyses designed
to reduce the dimensionality of the data, or, as in our own work reported
above, multiple regression analyses designed to examine, for example, which
individual coping strategies contribute uniquely to the prediction of the
outcome(s) under study.

Such analyses can be highly informative, and thus are well worth doing
and reporting. However, they do not take full advantage of the multivariate
information available. For instance, these approaches do not address issues
such as whether individuals tend to engage in preferred patterns of coping.
Thus, they do not address whether individuals who tend to engage in, say,
positive reappraisal, also engage in certain other coping strategies. This issue
is an important one to evaluate as it has long been observed that in response
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to highly stressful circumstances, individuals typically engage in a combina-
tion of multiple problem- and emotion-focused strategies (e.g., Folkman and
Lazarus, 1980). The more traditional approaches also do not address whether
the influences of the individual coping strategies used in such combinations
are simply additive, in that each strategy influences adaptation independently,
or whether the use of certain coping strategies interact such that the impact
of a given coping strategy on adaptation varies as a function of what other
strategies are used with it. That is, traditional analytical approaches do not
address the issue of whether certain patterns of coping are especially deleterious
or beneficial, beyond the individual influences of the strategies contributing
to those patterns.

We do not claim to have figured out how to take full advantage of the rich
information provided by multidimensional coping inventories. Nonetheless
we have made some preliminary efforts (e.g., C. A. Smith and Wallston, 1996)
to move beyond the more traditional analytic approaches, and we briefly
review the results of those efforts here.

As a first step, we sought to examine whether distinct groups of indi-
viduals could be characterized as using different combinations, or profiles, of
coping strategies in response to their arthritis-related pain, and whether
such coping profiles were differentially related to adaptational outcomes. To
accomplish this, we employed a hierarchical cluster analysis (Ward’s method;
Aldenderfer and Blashfield, 1984) on the coping data, using all 11 subscales of
the VMPCI, from the first cohort described above (N = 165 of the 171, who
had complete data for the analysis).

An examination of the coping profile for the entire sample indicated that
participants used relatively high levels (around 2 to 2.5 on a 0–4 point scale)
of planful problem solving, positive reappraisal, distraction, distancing/denial,
stocism, use of religion, and wishful thinking, and substantially lower levels
(approximately 1 on the same scale) of confrontative coping, self-blame, self-
isolation, and disengagement. Thus, overall, with the exception of wishful
thinking, which was also used quite heavily, our respondents reported a
general proclivity to utilize strategies associated with active coping, and to
avoid those associated with passive coping.

The results of the cluster analysis, however, indicated that this overall
profile masked the fact that our participants could each be classified as utiliz-
ing one of four distinct patterns of coping. The standardized (within each
coping scale) profiles corresponding to these four patterns are illustrated in
Figure 17.1. Although, such labels should be used with caution, we found
that each of the four clusters could be given a descriptive label quite easily.

The first cluster (n = 47) can be characterized as “active copers” because
they tend to report the use of the more active pain coping strategies, while
avoiding the use of more passive ones. In direct contrast, the second cluster
(n = 63) can be referred to as “passive copers” because they demonstrate the
opposite pattern in their use of coping. The third cluster (n = 18) might be
referred to as “minimal copers” because they report using relatively low levels
(at or below the mean) of all 11 coping strategies. The final cluster (n = 37)
can be classified as “self-blamers” due to their especially strong reported use
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of this strategy. It should be noted, however, that this last group reports
relatively high use of virtually all of the coping strategies.2

To examine whether these coping profiles were differentially associated
with adaptational outcomes, we compared the four clusters in terms of pain
and functional impairment, as well as the four indicators of psychological
adjustment (life-satisfaction, depressive symptomatology, positive and negat-
ive affect) discussed above. The minimal copers demonstrated especially low
levels of pain and impairment, and relatively high levels of psychological
adjustment, whereas the self-blamers demonstrated the opposite pattern. The
active and passive copers both had moderate, highly similar levels of pain and
impairment, but differed substantially in terms of psychological adjustment;
whereas the active copers demonstrated quite high levels of adjustment, the
passive copers demonstrated quite low levels (C. A. Smith and Wallston, 1996).

Figure 17.1 Mean coping profiles for the four clusters. All scores have been
standardized.
From C. A. Smith and K. A. Wallston (1996). An analysis of coping profiles and
adjustment in persons with rheumatoid arthritis. Anxiety Stress and Coping, 9, 107–22;
http://www.tandf.co.uk. Reprinted with permission.

Image Not Available
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Obviously, given the cross-sectional nature of these data, one must be very
cautious in making causal inferences, and it is very unlikely that the coping
activities represent unidirectional causal influences on adjustment. For in-
stance, it is quite plausible that for the minimal copers, both the high levels of
adjustment and the generally low levels of coping at least partially reflect the
fact that these individuals are experiencing relatively little pain and impair-
ment, and thus have relatively few stressors surrounding their condition with
which to contend. Conversely, the high levels of all types of coping and
relatively poor adjustment demonstrated by the self-blamers are likely to be,
at least in part, a function of the especially high levels of pain and functional
impairment experienced by these individuals. Nonetheless, in this context,
and given their very similar levels of pain and impairment, the differences in
psychological adjustment between the active and passive copers is very sug-
gestive, and at the very least provides convergent validation of the previously
observed linkages between passive coping and relatively poor adjustment, as
well as the heretofore less well documented linkages between active coping
and relatively good adjustment. Moreover, the existence of the distinctive
profiles drives home the point that the individual coping strategies are not
used in isolation, but are used in concert with other strategies, perhaps as an
integrated coping effort.

Beyond documenting the existence of distinctive coping profiles, we were
also interested in whether the particular patterns of coping used by an indi-
vidual were associated with adjustment. That is, we were interested in whether
particular combinations of coping were related to adaptational outcomes in
synergistic ways that could not be accounted for by the independent, additive
effects of the individual coping strategies contributing to the pattern. Statist-
ically, this issue can be addressed by asking if the coping strategies inter-
acted in predicting adjustment. To keep our initial approach to this issue
computationally manageable, we limited ourselves to examining only the 55
potential two-way interactions among the 11 coping strategies for each out-
come, and did not attempt to examine the many more potential multi-way
interactions among the coping strategies.

Using the 0.05 level of significance, approximately twice as many of the
tested interactions were found to be statistically reliable than would be ex-
pected by chance. However, relatively few interactions were observed in pre-
dicting either life-satisfaction or negative affect, whereas the majority of the
observed interactions involved either depressive symptoms or positive affect.
For instance, depressive symptoms were synergistically predicted by combina-
tions of wishful thinking and confrontative coping, self-isolation and self-
blame, self-isolation and wishful thinking, self-isolation and disengagement,
disengagement and planful problem-solving, use of religion and distraction,
self-isolation and stoicism, and confrontative coping and stoicism. Positive
affect was synergistically predicted by combinations of self-blame and self-
isolation, self-blame and distraction, confrontative coping and planful problem-
solving, self-isolation and planful problem-solving, disengagement and planful
problem-solving, use of religion and positive reappraisal, use of religion and
stoicism, and positive appraisal and stoicism (C. A. Smith and Wallston, 1996).
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Figure 17.2 Regression surface depicting the interaction of planful problem solving
and confrontative coping in predicting positive affect. All scores have been
standardized.
From C. A. Smith and K. A. Wallston (1996). An analysis of coping profiles and
adjustment in persons with rheumatoid arthritis. Anxiety Stress and Coping, 9, 107–22;
http://www.tandf.co.uk. Reprinted with permission.

Such findings indicate that for these two outcomes in particular, the particular
combinations of coping strategies that one employs are relevant to adaptational
outcomes.

To provide a concrete example of how these combinations of coping strat-
egies are related to coping outcomes, Figure 17.2 depicts the interaction of
confrontative coping and planful problem-solving in predicting positive affect.
In this instance, whether the use of confrontative coping was associated with
increased or decreased positive affect depended on the degree to which the
person also employed planful problem solving. As can be seen in the figure,
looking at the front face of the cube, at very low levels of planful problem
solving, increased levels of confrontative coping were associated with lower
levels of positive affect. However, as indicated on the back face of the cube, at
higher levels of planful problem-solving, increased confrontative coping was
associated with increased positive affect.

Image Not Available
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We believe that these examples, both the cluster analysis and the interaction
analysis, highlight the value of adopting a true multivariate approach to the
study of coping and its relations to adjustment. Our results illustrate that
individuals tend to use particular patterns of coping strategies in contending
with their arthritis-related pain and impairment, and that the particular pat-
terns of coping they employ are related to adaptational outcomes in ways that
are not captured through traditional univariate analyses. However, we also
view these initial analytical attempts as very preliminary. We believe that we
have only begun to scratch the surface of what truly multidimensional
approaches have to offer to the study of coping. Not only is there a need to
develop more sophisticated methods for examining the relations between
more complex patterns of coping and adjustment, but it is also important to
dig beneath the surface of these relations and to ask about why particular
combinations might have such synergistic effects. For instance, using the
example presented above, how does the use of planful problem-solving
moderate the influence of confrontative coping on positive affect? One specu-
lative possibility is that in the relative absence of planful problem-solving,
confrontative coping comes across as hostile complaining that serves little
effect except, perhaps, to alienate those around the person using it. In con-
trast, in concert with planful problem-solving, such confrontation might serve
as an activistic attempt to improve one’s circumstances and might engender
admiration in others. In any event, it is clear that it is important to docu-
ment and seek to understand such synergistic effects among multiple coping
strategies.

The Value of Multiple or Alternative Methodologies

Although we clearly disagree with those who would argue that the use of
coping inventories in the study of adaptation to stress is misguided, it should
also be clear from our discussion of the issues that we do not see the use of
coping inventories as a panacea. Instead, we would agree with the critics
of coping inventories that there are a number of important issues that such
inventories are not well designed to address, and there are other issues for
which information provided by complimentary methods can enrich the under-
standing gained through the use of coping inventories. As examples of this,
we would first argue that combining the use of coping inventories with more
qualitative methods can enrich our understanding of the context in which
coping occurs (Greene et al., 1989; Morgan, 1998; Morse, 1991; Tashakkori
and Teddlie, 1998). Not only might such qualitative methods be useful for
identifying the specific coping strategies most relevant for a particular condition
or context, but these techniques can also provide considerable information
regarding the process of adaptation to stress and the manner in which one’s
coping activities contribute to this process. Second, used by themselves,
especially in cross-sectional studies, but also in more longitudinal ones, coping
inventories provide relatively weak evidence regarding the causal influence of
coping on adaptation. In our theorizing we often assume that coping influences



COPING AND ADJUSTMENT TO RHEUMATOID ARTHRITIS 481

adaptation, and the data observed are often consistent with this assumption,
but the empirical evidence directly supportive of this causal influence is often
quite weak. Direct manipulation of coping through behavioral interventions
in conjunction with the assessment of coping using inventories offers the
promise of strengthening such evidence.

Below we describe three examples of our recent efforts to utilize mixed and
alternative methodologies to begin to address some of these issues. In our first
example, we describe our efforts to draw on data obtained using the VMPCI
to guide a qualitative investigation of the process of adapting to RA (Dwyer
et al., 1996); in our second example we describe a model of adjustment to RA
that has emerged from a more purely qualitative examination of coping with
RA (Dwyer, 2002a; 2002b), and in our third example we describe an inter-
vention study in which coping was systematically assessed, if not directly
manipulated (Sinclair et al., 1998).

Example 1: Combining Quantitative and
Qualitative Methodologies

Led by Kathleen Dwyer, we sought to use qualitative methodology to try to
further understand the differences between individuals displaying different
coping profiles, such as those described in the previous section. To begin, we
focused on the persons displaying the “active” and “passive” coping profiles
described above. To do this, we drew upon the participants from our second
longitudinal sample, whose data had not contributed to the original cluster
analyses. Using data from the first wave collected from this sample (N = 207),
we used the mean coping profiles derived from the first sample to classify
the members of this second sample into the four profiles identified in the
previous study. From this procedure, we identified 57 “active copers” and
71 “passive copers” who had also completed an initial telephone interview.
Given that these participants were selected based on their coping profiles, it is
not surprising that the coping profiles for these two groups were virtually
identical to those observed in the original study. However, in a substantive
replication of the original study, as in the original sample, these two groups
were found to not differ in levels of pain and impairment, but to differ
substantially in psychological adjustment, with the active copers demonstrat-
ing considerably better adjustment than the passive copers (Dwyer et al.,
1996).

Each of the participants in this second sample had participated in a telephone
interview within approximately three months of their having completed the
first wave of data collection. As a part of this interview, the participants had
been asked three open-ended questions: “What is it like for you to have
arthritis?” “How is life different for you now than before you developed the
arthritis?” and “What are the things about having arthritis that concern you
the most – that you find yourself thinking about most often?” The responses
given by the active and passive copers were transcribed verbatim and analyzed
to identify major themes using the NUDIST software for analyzing qualitative
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data (QSR, 1997). The results of these analyses revealed that the members of
the two groups were handling their arthritis very differently. The active copers
appeared to approach their condition with a “can do” attitude. As one particip-
ant stated: “I struggle a little bit, but I have made my mind up that I am
going to conquer this if I possibly can.” The stories of the active copers are
full of action-oriented statements that reflect their knowledge about their
condition. They readily identified a variety of coping strategies that they
used to manage their arthritis. The most commonly cited strategies included:
active decision making (69 percent), regulating activities based on symptoms
(56 percent), staying active (41 percent), and “don’t dwell on it” (33 percent).
They tended to engage supportive others in their social environment, gener-
ally felt that they had options in managing their condition, and voiced that
they could influence the impact of the disease on them through the choices
they made. The passive copers, in contrast, talked very little about coping
strategies or efforts to contend with their disease; the few strategies that were
discussed by passive copers were in reaction to symptoms rather than self-
initiated. The passive copers tended to be very inwardly focused and relatively
unlikely to call upon supportive others around them.

Further analysis of the interview data from this latter group suggested that
there were actually two distinct subgroups within the passive copers. The
majority of the passive copers used language that was quite similar to the
active copers; however, they seemed to have difficulties accurately appraising
their situation. As one individual commented, “it’s like I have the mystery
disease to me . . .” The inability to recognize and understand their situation
appeared linked to the difficulties they described in managing their situation.
This group took on a reactive approach to coping with their illness rather than
the proactive stance described by the active copers. The second and much
smaller subgroup of subjects were characterized by the words of one participant,
“to me it was . . . your life taken away . . .” This small subgroup of subjects
viewed themselves as unable to do anything to alter their situation. Their
interviews focused on the numerous losses they had experienced and lacked
any discussion of strategies to manage their condition. Thus, the portraits of
these two groups of individuals that emerge from their own words not only
validates the view of these groups as “active” and “passive” copers, respect-
ively, but it also fills out and enriches the view of these two subgroups that
had been obtained through more quantitative means.

Example 2: Using a Qualitative Approach to
Understanding Coping

In two related studies, using qualitative research methods, a theoretical model
describing how individuals live with their arthritis was developed and refined.
The goal of these studies was to develop an even richer, more contextualized
view of what it is like to live with and cope with RA than was obtained in the
work we’ve described above. In the first study (Dwyer, 2001a), 44 younger
women were interviewed on two occasions. The initial theoretical model was
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developed from these interviews. In the second study (Dwyer, 2001b), inter-
view data from 36 younger and older men, and 52 older women were analyzed
to refine the model.

The participants in both studies took part in a semi-structured telephone
interview designed to explore the process of adjusting to and managing their
RA. The audiotaped interviews were transcribed verbatim. The interviews
were analyzed using procedures described by Strauss and Corbin (1990).
After initially completing line-by-line coding, the codes were sorted and clus-
tered based on similarities. Conceptual labels and definitions were developed
for each of the clusters of initial codes. In the final step of the analysis,
relational statements linking the major concepts were developed from the
data. To enhance the trustworthiness of the study, multiple strategies were
used including analyst triangulation, peer debriefing, and frequent coding
checks (Miles and Huberman, 1994).

The major premise of the “Living with Rheumatoid Arthritis Model”
(LWRAM) is that living with RA involves two related processes, a cognitive
process referred to as “transforming self” and a behavioral process labeled
“managing” (see Figure 17.3). The model suggests that individuals who are
able to undergo a transformation of self subsequently engage in managing
behaviors that result in the person’s learning to live with their disease.
In contrast, individuals who are unable to change their perceptions of self
engage in managing behaviors that result in a continual struggle to live with
the disease. These processes are cyclical and may be altered by changes that
result from the waxing and waning of symptoms associated with the disease
and its treatment.

When confronted with RA, adults engage in a series of three inter-related
cognitive activities: learning about self; altering self-expectations; and developing
self-confidence. First, individuals learn how their disease and its treatment
affect them and how it might continue to affect them. This learning frequently
occurs by trial-and-error. Individuals may attempt to engage in activities as
though their lives were not altered by their illness and they may find them-
selves unable to do so. The model also posits that learning includes develop-
ing an awareness of one’s body cues so that the individual can adjust activities
as needed. Understanding the connection between the levels of stress experi-
enced by the individual and how one feels physically is another important
dimension of learning. Finally, the last aspect of learning involves learning
specific interventions that can be used to treat disease- and treatment-related
symptoms.

According to the LWRAM, the process of learning about oneself is an ante-
cedent to the other two cognitive processes – an individual’s ability to alter
his/her self-expectations and to develop confidence in the self’s ability to cope
with the disease and life in general. Men and women are able to articulate
self-expectations in terms of the roles they function in and how they perceive
they should enact these roles. As a consequence of learning how their disease
has affected them, individuals are able to engage in the second cognitive
process, altering one’s self-expectations such that there is a fit between one’s
capabilities and one’s expectations. The ability to fulfill the role expectations
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one has, recognizing how the disease has affected the individual, and having
a repertoire of strategies to use to manage the symptoms experienced, all
contribute to the individual’s ability to enact the third cognitive process,
developing confidence in one’s ability to cope with the illness and more gen-
erally, one’s life.

Individuals who have successfully transformed the perception of self are
those who discuss the various types of learning that have occurred, are able
to articulate the various ways in which self-expectations had been altered, and
characterize themselves as feeling confident, in control of their situation,
and hopeful. In contrast, individuals who have not experienced a transforma-
tion of self have difficulty talking about how their disease has affected them
and in identifying techniques that could be used to cope with the symptoms
they experience. In addition, they describe significant emotional distress
related to falling short of their self-expectations. Both scenarios have implica-
tions for the behavioral strategies employed to manage the disease.

Managing, the second process in the LWRAM, emphasizes the activities
that are engaged in to try to deal with the day-to-day pattern of symptoms
experienced following the completion of treatment for the chronic illness.
Two distinctive clusters of managing activities, based on whether or not
individuals have transformed their perceptions of themselves, are suggested.
According to this model, each cluster is comprised of four interrelated pro-
cesses that are described in detail below.

In those individuals whose selves have transformed, the LWRAM suggests
there are four strategies involved in managing. These include taking care
of self, staying active, being flexible and seeking help. Taking care of self
involves engaging in behaviors that maximize one’s ability to function and
minimize the effects of symptoms. Individuals employing this strategy describe
themselves as using a variety of specific strategies such as employing assistive
devices to complete an activity, pacing one’s activity level, following the treat-
ment regimen, and making longer-term lifestyle changes to maximize their
level of functioning. Staying active is a major theme in the descriptions of
day-to-day living offered by these individuals. Their stories involve not only
the physical actions of keeping busy, but also the act of staying connected
with others. Dealing with the day-to-day symptoms requires frequent modi-
fications to one’s activities. Being flexible is the third managing strategy
employed by those who have transformed. These individuals offer examples
of how they are able to ‘go with the flow’ and adjust their activities based on
how they are feeling. Seeking help and support from others (informational
and instrumental support) is the fourth key aspect of managing according to
the model. Based on the model, individual stories include examples of seeking
help to complete various tasks as well as seeking comfort from someone who
is “there and cares.” These individuals characterize themselves as having learned
to live with RA. They express confidence in their ability to cope and char-
acterize themselves as in control.

In contrast, there are four different strategies involved in managing for
those who are unable to transform the self. According to the LWRAM, the
four strategies that are employed by these individuals include fighting to
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maintain the pre-diagnosis/pre-treatment level of activity, being inflexible,
expressing distress and using support ineffectively. Common to all of these
strategies is the individual’s inability to realistically fit their activities with
their capabilities. In fighting to maintain the pre-diagnosis/pre-treatment level
of activity, the individual is unable to relinquish activities willingly. These
individuals describe how they spend significant energy to maintain the status
quo. Their stories also include examples of how they have maintained a
rigid sense of what they should be able to do, in spite of their symptoms.
Consistent with the model, these individuals characterize their experiences
with strong emotional descriptors that capture the distress they experience.
Finally, these individuals offer examples of ineffective use of support re-
sources, including not seeking out support and declining offers of assistance
from others including instrumental and emotional support. For this group of
individuals, their stories depict an ongoing struggle to live with their disease.
With the continued mismatch between their capabilities and their expecta-
tions of themselves, the LWRAM suggests that these individuals lack con-
fidence in their own ability, report high levels of distress and see themselves
as lacking control.

We believe that qualitatively derived models such as this one provide a
richer, more contextualized understanding of coping than can be readily
obtained through the exclusive use of quantitatively oriented coping invent-
ories. Not only can one identify the major coping activities in which different
individuals are engaged, but also one can obtain a wealth of information
regarding the context in which that coping occurs, including a rich description
of the specific issues or problems the individual is attempting to address
through her coping efforts. This information, in turn, can be very valuable in
designing the more strategically focused quantitative assessments of coping
that we have advocated above.

Example 3: An Intervention Study

Surprisingly, despite the centrality of the construct of coping to the explana-
tion of why people with RA either do or do not make a good adaptation to
living with this chronic illness, there have been very few intervention studies
specifically designed to help people cope more effectively with this condition
(de Ridder and Schreurs, 2001). One exception to this was a study by Kraaimaat
et al. (1995; cited by de Ridder and Schreurs) in which 77 Dutch patients
with RA participated in ten weekly 120-minute group sessions consisting of
either cognitive behavioral therapy (emphasizing active coping) or occupa-
tional therapy. Coping behavior changed very little during the course of that
study, although those patients in the cognitive behavioral condition indicated
a moderate increase in pain coping by distracting themselves with pleasant
activities. This modest change in coping behavior, however, had no systematic
effect on patients’ outcomes.

While that study was being conducted in the Netherlands, Ken Wallston
and Kathleen Dwyer, joined by their nursing colleague, Vaughn Sinclair,



COPING AND ADJUSTMENT TO RHEUMATOID ARTHRITIS 487

were carrying out their own cognitive behavioral intervention for Middle
Tennessee women with RA under the auspices of a clinical sciences grant from
the National Arthritis Foundation. Termed Mastery Effectiveness Training
(MET), the purpose of the intervention was explicitly to strengthen subjects’
personal coping resources (e.g., beliefs about control over their condition;
self-efficacy beliefs; feelings of helplessness) and to alter the ways in which
they coped with their arthritis pain. Most of the didactic content of the MET
intervention was delivered via 90-minute videotapes that the participants
watched at home prior to attending three 150-minute small group sessions
held two weeks apart. The central theme presented throughout MET was that
individuals always have some degree of control over their response to an
upsetting event or problem, and these responses are modifiable (see Sinclair
et al., 1998, for details of the intervention).

Ninety-one women participated in the MET program. The intervention was
evaluated using a quasi-experimental design in which the women served as
their own (wait-list) controls. A shortened, 37-item version of the VMPCI
(C. A. Smith et al., 1997) was administered before and after the intervention
to detect changes in 12 pain coping strategies. There was no significant change
from immediately pre-MET to immediately post-MET in six of the pain coping
strategies (blaming self, catastrophizing, denial, distraction, passivity, or vent-
ing emotions). There were, however, significant increases over the treatment
period in problem solving and turning to religion, and significant decreases
in acceptance and self-isolation. Plus there were trends (p < 0.10, 2-tailed)
toward increases in reappraisal and use of social support. Interestingly, these
significant changes in pain coping behavior were, by and large, uncorrelated
with changes in psychological well-being of these participants over the course
of the MET intervention. However, despite the fact that, in general, MET
participants decreased their use of acceptance as a pain coping strategy, an
increase in the use of acceptance was correlated with an increase in pain.

The results of this study indicate that it is possible through a systematic
intervention to experimentally change the strategies an individual uses to
cope with pain, and thus supports the potential for using such intervention
studies to more experimentally examine the influence of coping on adjust-
ment and well-being. Nonetheless, two characteristics of the present study
that weaken its power to serve as such an experimental test itself should be
noted. First, as evident in the above description, the MET intervention was
primarily designed to alter coping-antecedent control-related beliefs, rather
than to alter particular coping strategies, per se. Thus, the changes in coping
that were observed lend support to the causal influence of such antecedent
beliefs on coping, but they are not necessarily indicative of how much various
coping strategies might change in the face of interventions that more directly
emphasize changes in coping. Interventions more directly focused on coping
might well produce considerably stronger changes in coping, which, in turn,
could more strongly affect adaptational outcomes. Second, as the time-course
by which one’s coping activities might influence adaptational outcomes is
not known, it is highly desirable to build into such studies more frequent
assessments of coping and longer-term follow-ups in which the degree to
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which changes in coping and the longer-term impact of such coping changes
on adjustment can be assessed. Nonetheless, as the results of the MET inter-
vention study indicate, pain coping has the potential to be manipulated through
well-designed interventions, and the use of such interventions hold the poten-
tial to more directly test the causal influence of coping on adjustment than
is possible through other methods, even well-designed daily measurement
studies such as those advocated by a number of our colleagues (see the
following chapter by Tennen et al. in this volume).

Conclusions

We believe that the use of coping inventories in the study of adaptation to
stress, and to adjustment to chronic health conditions in particular, continues
to have considerable utility. In this chapter, in response to calls for the cessa-
tion of using such inventories (e.g., Coyne, 1997; Coyne and Racioppo, 2000),
we have reviewed a number of theoretical and methodological issues relevant
to using such inventories, and we have described some representative findings
that have emerged from our own study of adjustment to RA that has used
two such inventories. We believe that considerations of the issues we have
discussed, and the findings we have reviewed, support the argument that,
when used with care, coping inventories have much to contribute to our
understanding of coping and adjustment, but that they are not a panacea.

For instance, one conclusion we would endorse is that it is seldom appro-
priate to employ a generic, all-purpose coping inventory for the study of one’s
particular problem (see also, Coyne and Gottlieb, 1996). Instead, the inves-
tigator should take steps to ensure that the coping strategies most relevant to
the issue(s) under study, and especially the most relevant problem-focused
strategies, are adequately assessed. Given realistic constraints on the research
process (e.g., time constraints, participants’ attentional capacities, etc.), this
often will entail the researcher knowledgably and strategically selecting only
a subset of the many coping strategies that could potentially be assessed.
Although such strategic use of coping inventories necessarily reduces the
degree to which results from different studies on somewhat different problems
can be directly compared, we believe that this cost is offset by the wealth of
data regarding coping and adaptation for particular conditions and circum-
stances that can be obtained.

One existing “problem” with the use of the more detailed, truly multidimen-
sional coping inventories is that at present, typically used, analytic strategies
(ANOVA, multiple regression, etc.) are not up to the task of fully taking
advantage of the rich, multivariate data that such inventories can yield. We
have attempted to illustrate the promise of using truly multivariate analytic
strategies (e.g., cluster analysis) with our preliminary efforts in this direction.
Nonetheless, our efforts are clearly very preliminary, and devising richer and
more informative analytic strategies remains a challenge for the future.

Finally, we have attempted to emphasize that, although the use of coping
inventories is important, informative, and valuable, they should not be used
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to the exclusion of other methodologies. We believe that intelligently combin-
ing the use of coping inventories with alternative methodologies can be far
more informative than the use of either methodology by itself. For instance,
the combined use of experimental coping interventions with the systematic
assessment of coping and adjustment can help sort out issues of causal influence
that can only weakly be addressed through the use of coping inventories
alone. In a complementary manner, the combination of qualitative techniques
with the more quantitative use of coping inventories can help flesh out the
meaning of the statistically reliable relations between coping and adjustment
revealed by the inventories. In addition, such qualitative data can be quite
generative, suggesting additional potential coping strategies to assess that the
investigator might otherwise miss, and yielding valuable information regarding
the processes underlying coping and adaptation that can serve as hypotheses
for subsequent investigations. Far from being a bane to the study of coping
and adaptation, as some (e.g., Coyne, 1997) have suggested, we believe that
the use of coping inventories maintains and deserves a prominent place in
such research. Used appropriately, and in combination with complementary
methodologies, such inventories have already contributed much, and will
continue to contribute substantially, to our understanding of well-being in
the face of chronic illness.

Authors’ Note

Correspondence concerning this chapter should be sent to Craig A. Smith, De-
partment of Psychology and Human Development, Vanderbilt University, Box
512 Peabody, Nashville, TN 37203, USA; e-mail: craig.a.smith@vanderbilt.edu

Notes

1. In emphasizing the importance of coping as the main cognitive and behavioral
path of influence on well-being and adjustment we do not mean to deny the
existence of other, more physiologically based pathways that also are potentially
important. For instance, there is evidence to suggest that an optimistic outlook
might enhance immune functioning in a fairly direct manner, whereas depression
appears to impair it (e.g., Cohen and Rodriguez, 1995; Herbert and Cohen, 1993;
Segerstrom et al., 1998). These pathways are important, and clearly worth pur-
suing. However, cognitive and behavioral responses to one’s condition, such as
engaging in effective health behaviors or ignoring one’s doctor’s advice, are also
important influences on health and functioning and they are the ones we focus on
here.

2. We were not the first to use cluster analysis to classify RA patients on the basis of
their coping behaviors. Our colleague in London, Stan Newman, classified 158 RA
patients into four groups on the basis of their responses to a specific 36-item
“Coping with Arthritis Questionnaire” (Newman et al., 1990). Interestingly, their
largest group, like ours, was labeled “passive copers” but their passive copers were
described as not strongly embracing or rejecting any of the coping strategies.
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Introduction

During the past twenty years there has been a surge of interest in the daily
processes that maintain health, anticipate and prolong illness episodes, and
reflect adaptation to illness. This area of inquiry has become increasingly
daunting in its scope, methods, and analytic strategies. Scores of investiga-
tions in the medical literature have employed daily or multiple within-day
reports to evaluate symptoms, side effects, life quality, health care seeking,
treatment adherence, and treatment outcomes. An equally extensive psycho-
logical literature has turned to daily recording methods to address questions
of interest to health psychologists.

In addition to these studies in the medical and psychological literatures,
there is a growing body of investigation linking psychosocial processes to
everyday health, illness, and health behavior. This area of research is the
focus of our chapter. We hope to capture the breadth and depth of the daily
process literature and the unique insights this work has generated into how
we understand the temporal unfolding of illness symptoms and silent illness
risk processes, adjustment to chronic illness, and health risk behaviors as they
occur on a daily basis.

We begin with a description of the daily process paradigm and a synopsis
of evidence documenting the advantages of measuring health related phe-
nomena close to the time they occur. We then review four substantive areas
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in which daily process studies have made substantial contributions: (1) daily
stress and risk for cardiovascular disease; (2) the measurement and temporal
dynamics of coping; (3) everyday adjustment to chronic pain, with special
attention to the pursuit of personal goals; and (4) daily processes in sub-
stance use including a demonstration of the flexibility of daily process designs
to answer phenomenologically and conceptually meaningful questions.
Throughout, we provide detailed examples from our own work to portray the
research questions, methods, and statistical approaches unique to daily pro-
cess studies.

The Daily Process Paradigm

The daily process paradigm provides investigators with new methodological
and statistical tools for exploring the social foundations of health and illness.
This approach pursues sources of individual differences in within-person rela-
tions between variables that are thought to change in meaningful ways from
day-to-day or within a day. Readers interested in a more detailed evaluation
of the methodological and statistical options now available for such studies
can consult several reviews and commentaries appearing in the literature in
personality psychology (e.g., Nezlek, 2001; West and Hepworth, 1991); health
psychology and behavioral medicine (e.g., Brown and Moskowitz, 1998;
Schwartz and Stone, 1998), clinical psychology (e.g., Affleck et al., 1999b),
and social psychology (e.g., Kenny et al., 1997).

Many investigators working at the interface of social and health psychology
have turned to a daily process paradigm to examine the relation between
daily experiences and physical symptoms, including episodes of minor illness
(e.g., Stone et al., 1987) and migraine headaches (e.g., Kohler and Haimerl,
1990), and the ebb and flow of symptoms of chronic illnesses such as diabetes
(Aikens and Wallander, 1994); rheumatoid arthritis (Affleck et al., 1994);
fibromyalgia (Hazlett, 1992); dermatitis (King and Wilson, 1991); irritable
bowel syndrome (Suls et al., 1994); and lupus (Adams et al., 1994). Members
of our research group have examined the correspondence between disease
changes and mood in rheumatoid arthritis patients (Affleck et al., 1992) and
in asthma patients (Affleck et al., 2000), and pain coping strategies in rheum-
atoid arthritis patients (Keefe et al., 1997).

Within- versus Across-person Relations: The Difference that
Makes a Difference

The unique contributions to the study of health and illness that can be made
by daily process studies went too long under-appreciated because of psycho-
logy’s dominant tradition of nomothetic inquiry, or, the search for lawful
relations among variables across populations of persons. The nomothetic ap-
proach can be contrasted with the idiographic approach, which seeks relations
among variables within a single individual over time and has occasionally
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been employed in some extraordinarily well-documented and revealing case
studies (e.g., Potter and Zautra, 1997).

To appreciate what a daily process paradigm can contribute to our under-
standing of health and illness is to understand first the difference between an
across-persons association and a within-person association. We and several
other investigators have commented extensively on this fundamental distinc-
tion (e.g., Larsen and Kasimatis, 1991; Shiffman and Stone, 1998; Tennen
and Affleck, 1996; West and Hepworth, 1991). Nevertheless, we continue to
witness enough confusion about it among our colleagues (not to mention
the occasional manuscript or grant application reviewer) to warrant another
reminder.

We, like many, have been tempted to draw within-person inferences from
across-person associations. For example, in early cross-sectional studies of
stressful life events, correlations between the number of events and health
problems were taken to mean that when a person experiences a stressful event,
he or she would be more likely to become ill. No such inference can be made
without observing people when they are under stress and when they are not.
An across-person correlation, moreover, can depart markedly from a within-
person correlation (Snijders and Bosker, 1999). We cannot emphasize this
enough. Tennen and Affleck (1996) and Kenny et al. (1998) have illustrated
(and we will again later in this chapter in relation to substance use) that
across-persons and within-person correlations can differ not only in magnitude,
but also in direction, and that a statistically significant positive across-person
association can emerge when not a single individual in the group shows a
positive within-person association!

Consider, for example, the findings from our study of rheumatoid arthritis
patients who kept daily diaries of their desirable and undesirable events for
75 consecutive days. After aggregating the scores to generate mean levels of
both types of events, we found a moderately high across-person correlation
of 0.50 between them; participants who reported more desirable events also
reported more undesirable events. But as we might suspect for many across-
person correlations appearing in the stress and health literature, this associ-
ation could be confounded by characteristics of the participants. Conceivably,
a reporting bias could confound the association, inasmuch as some people
simply differ in their thresholds for what they call any event, desirable or
undesirable. But one need not turn to nuances in response tendencies to
explain this finding. Three background factors – gender, work outside the
home, and children living at home – accounted fully for the desirable event–
undesirable event correlation. When we controlled for these factors, the cor-
relation approached zero! The moderately positive association is apparently
due to the fact that women who work outside the home and have young
children experience more events, whether desirable or undesirable.

The question addressed by the across-person correlation is whether people
who experience more undesirable daily events also experience more desirable
daily events. Quite a different question is “how are desirable and undesirable
events patterned in an individual’s life?” Is a day with more undesirable events
also a day with more desirable events? The across-person analysis cannot answer
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this question. It requires calculation of a within-person measure of association.
As a moment of self-reflection would suggest, desirable and undesirable
events connected within individuals in an inverse way. Not a single participant
exhibited the statistically significant positive association between desirable
and undesirable events that was found when the data were analyzed across
persons. In fact, the mean within-person correlation was −0.25, with a prepond-
erance of significant negative correlations. Even many of those who reported
a large number of both desirable and undesirable events showed an inverse
relation when these events were examined on a within-person basis.

This comparison of across-person and within-person correlations highlights
three points: (1) within-person analysis eliminates potential sources of across-
person confounding; (2) both the magnitude and direction of associations
can change when research questions are framed in within-person terms; and
(3) although it is common to draw within-person inferences from across-
person associations, they address different questions. Some of the most interest-
ing and clinically relevant questions demand within-person analytic strategies.

Other benefits of time-intensive idiographic studies have been advanced by
us elsewhere (Affleck et al., 1999b; Tennen et al., 1991) and by others (e.g.,
Larsen and Kasimatis, 1991; Brown and Moskowitz, 1998). They allow investig-
ators to capture proximal events, behaviors, and adaptational outcomes closer
to their actual occurrence and to track changes in rapidly fluctuating processes
such as physical symptoms and mood closer to their moments of change.
These studies also minimize recall error, including systematic error in which
individuals who differ on measured or unmeasured variables provide differ-
entially accurate data or use different cognitive heuristics to assist their recall
(Neisser, 1991). Because these studies track adaptational processes as they
unfold, they offer unique opportunities to test the elegant process-oriented
models of stress, coping, and health now in the literature and to narrow the
gap between theory and research (Tennen et al., 2000). Additional benefits of
daily process studies include the ability to mitigate some forms of confounding
by using informants as their own controls and to establish temporal precedence
as a foundation for causal inference (Tennen and Affleck, 1996).

The Idiographic–nomothetic Hybrid Design

Several authors (Epstein, 1983; Larsen and Kasimatis, 1991; Tennen and Affleck,
1996) have advocated combining the best of the idiographic and nomothetic
traditions in a mixed design that is a hallmark of the daily process paradigm.
This encourages investigators to ask: “Are there relations between social/
psychological and health variables within individuals over time that general-
ize across individuals or that relate to differences between individuals?” An-
swering this question requires that we first examine relations among the daily
variables over time for each individual we study. We can then return to the
population of individuals in two ways: by determining if the within-person
relations generalize across persons, and by discerning how they relate to
differences between individuals.
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Fortunately, recent developments in multilevel data analysis now allow
investigators to simultaneously examine sources of variation in data sets con-
taining both within- and across- person observations (e.g., Schwartz and Stone,
1998). The typical daily process study will generate a multilevel data matrix
containing data from at least two sampling units hierarchically arranged such
that one is “nested” in the other. With sufficient amounts of these data in
hand, investigators can draw reliable statistical inferences about relations at
each level of the analysis as well as across the levels. In the vernacular of
multilevel modeling, the repeated observations (the daily reports) are called
“level 1 (or lower level) variables”. These level 1 observations are organized
within level 2 units, that is, persons, whose characteristics are called “level 2
(or upper level) variables.”

A general class of multilevel modeling methods – known variously as
random-effects models (Laird and Ware, 1983), hierarchical linear models
(Bryk and Raudenbush, 1992), multilevel models (Goldstein, 1987), random
coefficient models (de Leeuw and Kreft, 1986), and random regression
models (Bock, 1989) – allow one to estimate the level 1 effects of one daily
observation on another and the level 2 effects of individual differences
that may “modify” the strength and direction of the relation. An important
advantage of these statistical methods is their ability to take into account the
likely lack of independence between the daily observations and the person pro-
viding them. They can also accommodate “unbalanced” designs in which par-
ticipants provide varying numbers of observations and missing observations.

Now that we described the daily process paradigm, we turn our attention to
four areas in which daily process studies have made substantial contributions.
The first area is daily stress and risk for cardiovascular disease.

Daily Stress and Risk for Cardiovascular Disease:
Myocardial Ischemia, Stress-reactive Blood Pressure
Changes, and the Effects of Job Strain on Ambulatory
Blood Pressure

The lay public has for many years viewed sudden and chronic stress a risk
factor for cardiovascular events, particularly myocardial infarction (MI). Yet,
until recently, the medical community has been reluctant to acknowledge
that acute stress might trigger a cardiac event, even among vulnerable indi-
viduals, or that chronic stress might set into motion pathophysiologic pro-
cesses that anticipate later coronary disease. As Krantz et al. (1996) note,
anecdotal reports and epidemiological research, although provocative, are com-
promised by the potential role of retrospection error. Efforts to reconstruct
events and experiences prior to sudden death or the occurrence of a MI, for
example, are fraught with potential recall bias. Accurate recollection is a
particularly thorny problem for studies of stress and cardiac events, where
widely held causal theories increase the likelihood that a cardiac event will
prime individuals to “recall” stressful antecedents (Ross, 1989). Even studies
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that compare patients’ experiences just prior to an MI with their usual daily
experiences are vulnerable to retrospection bias, because a participant search-
ing for a satisfying cause of his or her MI is more likely to interpret pre-MI
experiences as stressful (Krantz et al., 1996). These limitations have created
fertile ground for studies of how everyday stress and stress-related emotions
anticipate cardiac events. We now summarize this literature in three areas:
Daily stress as a precipitant of myocardial ischemia; stress-reactive blood pres-
sure changes; and the effects of job strain on ambulatory blood pressure.

Myocardial Ischemia

Coronary artery disease (CAD) is the leading cause of death among men and
women in the United States (American Heart Association, 1998). Whereas
individuals with a history of MI or angina are often under a physician’s care,
many people with CAD are asymptomatic because MI and angina appear
rather late in the course of coronary atherosclerosis. Until recently, our
understanding of the role of behavioral and social factors contributing to CAD
was limited by reliance on clinical manifestations (angina, MI, sudden cardiac
death) and after-the-fact speculation regarding precursors and risk factors.
Over the past decade, Krantz and colleagues have examined ways in which
myocardial ischemia may be a significant link between the development of
CAD and its precipitous life threatening clinical manifestations. Myocardial
ischemia is a temporarily insufficient coronary blood supply. Although brief
ischemic episodes do not permanently damage the heart, they represent a
significant risk for MI and sudden cardiac death, and individuals with stable
angina who experience ischemia in response to mental stress have a greatly
increased risk of cardiac death, MI, and angioplasty (Krantz et al., 2000). The
transient and repeated quality of myocardial ischemia, combined with new
technologies allowing ambulatory electrocardiogram monitoring, make it an
ideal target for daily process studies.

Krantz and colleagues (described in Krantz et al., 1993) tracked the daily
lives of CAD patients whose 24–48 hour ambulatory electrocardiogram re-
vealed transient ischemia. While wearing a Holter monitor, these patients
completed a diary that assessed their activities and moods multiple times over
the course of a day. Krantz et al. found that, for the most part, ischemia
occurred during light exercise, such as slow walking, and during an array of
mental activities. Ischemic time tended to be greatest when patients were
more angry. These findings, combined with evidence that silent ischemia
occurs more frequently during stressful encounters (Freeman et al., 1987), led
Krantz et al. to conclude that mental stress and anger may be important
triggers of silent ischemia. Their structured diary method also allowed these
investigators to determine that symptomatic ischemic episodes (i.e., episodes
with angina pain) occurred during higher levels of physical activity and when
the individual was standing, whereas silent episodes occurred at lower activ-
ity levels and when the individual was sitting or reclining. Krantz et al.
also found that, beyond physical activity, time of day made an independent
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contribution to the prediction of ischemia, with the greatest amount of ischemic
time occurring in the morning. Although these diary studies cannot be inter-
preted unambiguously because participants initiated diary entries (and thus the
number of entries varied across participants), these daily studies of myocardial
ischemia in daily life demonstrate that ischemic events are typically silent and
that they appear to be linked to mental stress and affective disruption.

Helmers et al. (1995) extended these findings by examining whether the
combined personality traits of defensiveness and hostility predicted ischemic
episodes in daily life. Individuals with functionally severe coronary artery
disease were identified as defensive and hostile, low hostile, high hostile, and
defensive based on their scores on the Cook-Medley Hostility Inventory and the
Marlowe-Crowne Social Desirability Scale. As anticipated, patients who were
defensive and hostile exhibited the most frequent ischemic episodes during
ambulatory electrocardiographic monitoring. They also showed the most
severe mental stress-induced ischemia in the laboratory. This line of inquiry is
important for several reasons. First, it extends the study of myocardial ischemia
to include personality predictors. Second, it demonstrates how individual dif-
ferences and other across-person factors can be used in daily process studies
to predict physical processes such as ischemia. Third, it hints at the potential
of daily process methods to examine how person and social factors may
predict not only univariate processes such as ischemic events, but also bivariate
processes such as the temporal contingency between stressful experiences and
ischemia in daily life. New technologies that allow investigators to measure
physiological, emotional, behavioral, and interpersonal processes as they unfold
day-to-day promise to substantially increase our knowledge of the mechanisms
underlying risk for clinically meaningful, and potentially life threatening,
cardiovascular events.

A final example of how daily diary methods and ambulatory electrocardio-
grahic monitoring can yield unique findings regarding the immediate triggers
of cardiac events is seen in Gabbay et al.’s (1995) study of daily physical
activities, anger, and smoking among patients with coronary artery disease.
Gabbay et al. found that although these patients spent most of their time in
low-intensity physical and mental activities, ischemia was most likely during
intense physical and mental episodes. Intense anger was, as anticipated, a
reliable trigger of ischemic episodes. Smokers in this patient sample were five
times more likely to experience ischemia when they were smoking. By using
daily process methods to document the temporal patterning of activities,
emotions, and smoking, this study demonstrates that, among coronary artery
patients, anger and smoking are as potent as strenuous activity in triggering
day-to-day ischemic episodes.

Cardiovascular Reactivity Assessed through Ambulatory Blood
Pressure Monitoring

An excellent example of how the study of cardiovascular risk factors in daily
life can be extended to include bivariate processes appears in Kamarck and



502 TENNEN/AFFLECK/ARMELI

colleagues’ (1998a) studies of psychosocial influences on ambulatory cardio-
vascular activity. As Kamarck et al. note, the ambulatory assessment of blood
pressure (BP) allows clinicians to evaluate BP levels and variability in situ and
over time, and it allows investigators to examine how psychological and social
factors influence the ebb and flow of an individual’s blood pressure beyond
the confines of the laboratory. The fact that ambulatory BP predicts cardio-
vascular events and mortality among individuals with hypertension, and that
its prognostic value is above and beyond that of clinic BP readings (Kamarck
et al., 1998a), adds to the potential significance of this line of biobehavioral
inquiry.

The unique prognostic value of ambulatory BP led to the hypothesis that
individuals who manifest excessive cardiovascular reactivity and who face
recurring daily stressors are at increased risk to develop hypertension and
coronary heart disease. The “reactivity hypothesis” (Matthews et al., 1986)
can be viewed as a diathesis-stress model, in which vulnerable (cardiovascularly
reactive) individuals who experience recurrent stressors have transient blood
pressure elevations in response to the stressors. These repeated changes eventu-
ally produce structural changes and an increase in vascular resistance, which
produces higher blood pressure levels even in the absence of stressful encoun-
ters. Kamarck et al. (1998a) reasoned that since the very nature of cardiovas-
cular reactivity involves only brief fluctuations in BP in response to everyday
stressors, adequate tests of this phenomenon require investigators to monitor
stressors and cardiovascular activity in real time. Whereas laboratory invest-
igations demonstrate that cardiovascular reactivity is a fairly reliable phenom-
enon, only in situ repeated measurement via daily process studies allows
ecologically valid tests of the reactivity hypothesis. This method also allows
investigators to assess differential exposure to stressful encounters, and to
evaluate the possibility that some individuals select environments that are
more likely to trigger acute pressor responses.

Kamarck et al. (1998a) developed the Diary of Ambulatory Behavioral
States (DABS) to measure in real time three aspects of everyday life that are
relevant to cardiovascular reactivity and disease risk: task demands and con-
trol, social interaction characteristics, and affective states. Task demands and
control were included based on Karasek and colleagues’ (1988) demonstra-
tion that workers who appraise their work as involving high task demands
and low control over job-related decisions are at increased risk for hyperten-
sion or CAD. Social interaction characteristics (measured with items selected
from existing social interaction diaries, e.g., Reis and Wheeler, 1991) were
included in the DABS based on evidence that social threats affect acute
cardiovascular activation, that interpersonal harassment during exposure to
laboratory stressors increases cardiovascular reactivity, and, based on epidemio-
logical evidence, that social support increases the risk of post-MI survival (see
Kamarck et al., 1998a for details). Emotional activation was included in the
DABS based on evidence that negative affect and arousal may be associated
with variation in cardiovascular activity in everyday life. Also included in the
DABS are items that assess activity, posture, recent alcohol and caffeine use
and food intake, whether the individual was speaking at the time of the
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assessment, and an estimate of ambient temperature. Each of these variables
have been independently linked to daily changes in cardiovascular activity.
The DABS is completed by participants in the form of an electronic diary
via a palmtop computer. The clock on the palmtop was synchronized with
an ambulatory blood pressure monitor that measured blood pressure every
45 minutes for 4 days (in one study) or every hour for six days (in a second
study). DABS data was time stamped to assure that it was entered at the time
ambulatory BP was being measured.

The repeated within-person data produced by the synchronized DABS and
ambulatory BP monitor were well suited for random effects regression ana-
lysis, and preliminary analyses revealed that changes in negative affect and
arousal were independently linked to within-day fluctuations in blood pres-
sure, even after controlling for posture, activity, and other momentary influ-
ences on BP. Karmack et al. demonstrated that the effect of negative affect
and arousal was substantial: systolic BP increases of 6.4 mm Hg, and diastolic
BP increases of 7.4 mm Hg across the range of negative affect and arousal
measured by the DABS (see also Kamarck et al., 1998b).

Echoing the findings of most daily process studies in the area of psychosocial
factors influencing health and illness, Kamarck et al. (1998a) found a wide
range of cardiovascular reactivity in response to everyday emotional activa-
tion. They note that the most reactive individuals, those in the top 10 percent,
had average changes of 20 mm Hg in diastolic blood pressure across the range
of negative affect and arousal. We are encouraged by the mounting evidence
that daily process methods can identify what may be stable individual differ-
ences in within-person dynamic patterns and contingencies, in this case the
within-person relationship between emotional activation and changes in BP.
These dynamic individual differences can be used as predictors of long-term,
clinically meaningful health outcomes such as hypertension and coronary
artery disease. Even if Kamarck et al. had found no reliable within-person
relationship between emotional activation and BP across their entire sample,
there may still have been a subgroup displaying clinically significant cardio-
vascular reactivity. By examining their findings participant by participant,
investigators of daily processes in health and illness can discover at risk sub-
groups, or identify moderators of individual differences in within-person dyn-
amic relationships.

Jamner et al. (1998) note that, across studies, the relationship between
mood and cardiovascular activity has been modest, with some studies show-
ing no reliable association. This difference across studies may be attributed, in
part, to a failure to distinguish within-person from across-person relationships.
Although the cardiovascular reactivity hypothesis by its very nature captures
a within-person phenomenon, some studies have examined the across-person
relationship between mood and BP. As we explained earlier, there is no reason
to anticipate a correspondence between within-person and across-person rela-
tionships. In fact, Kamarck et al. (1998a), whose carefully designed electronic
diary study demonstrated substantial within-person associations between emo-
tional activation and BP, found no consistent evidence for the across-person
associations between emotion and BP based on the same data.
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Jamner et al. (1998) argued that the relationship between ambulatory mood
and BP in daily diary studies may be masked by how investigators typically
measure affective states. They note that daily affect measures are often cre-
ated on an ad hoc basis, and that when participants are free to check as many
momentary mood items as apply to them, the majority actually endorse none
of the items. Jamner et al. note that advances in the technology of in vivo
monitoring, including paging systems and palmtops, have not been matched
by advances in the content of daily process indicators, including the measure-
ment of mood. They compared a Likert scale mood assessment with one that
used mood adjectives, in which participants selected one mood from each of
seven mood groups that best described their current state. Jamner et al. also
explored the use of mood adjective scales that were derived for each par-
ticipant based on his or her own lexicon. They found that mood adjective
scales yielded a greater correspondence between mood and BP (and heart
rate) than Likert scales. Individually derived adjective scales showed a mar-
ginal advantage over group derived scales. We anticipate that these promising
findings, and those reported by Kamarck et al. (1998a) will encourage further
methodological investigations of daily processes in the area of cardiovascular
reactivity, and more generally in the study of daily processes in health and
illness.

One mechanism through which stress, particularly interpersonal stress, might
lead to transient changes in BP is through the experience of anger. Converg-
ing evidence supports the hypothesis that frequent and intense episodes of
suppressed anger can, over time, contribute to the development of cardiovas-
cular disease and its manifestations, including elevated BP, lipid concentra-
tion, and coronary stenosis (e.g., Engebrestson and Stoney, 1995). Although
intuitively appealing, this line of inquiry has produced inconsistent findings,
with support for the suppressed anger hypothesis emerging only when BP is
assessed with a single (less reliable) BP measurement (see Suls et al., 1995 for
a meta-analysis summarizing research studies). Porter et al. (1999) reasoned
that these inconsistent findings may reflect, in part, the assumption that
anger expression is a stable personality disposition. This guiding principle has
led investigators to assess anger expression via personality scales. Porter et al.
supplemented a trait measure of anger expression with seven days of state
measures, in which participants described each anger-provoking situation as it
occurred, rated the intensity of their anger, the target of their anger, and, if
the target was another person, their relationship with the target. Ambulatory
BP was measured during one weekday. Although trait and state anger expres-
sion were moderately correlated, neither predicted ambulatory BP. Unfortun-
ately, Porter et al. could not verify when state anger ratings were made, and
as they note, ratings made several days after the anger-arousing situation
might be influenced by memory decay and systematic bias. Despite these null
findings, we highlight this study because it demonstrates the potential applica-
tion of daily process conceptualizations and methods to emotional dynamics
thought to anticipate cardiovascular disease. These dynamics, which unfold
over brief periods in everyday life, demand the application of real time assess-
ments and within-person analytic strategies.
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One might reasonably ask if laboratory studies might be a better way to
evaluate inherently dynamic processes such as cardiovascular reactivity or
anger expression. In the lab, stressors or anger-provoking circumstances can
be well controlled and comparable for all participants. Moreover, daily process
studies are messy affairs. Their ecological validity notwithstanding, the timing
of assessments, their potential intrusiveness, and the relative infrequency of
theoretically critical circumstances in everyday life compromise the daily pro-
cess approach. Although it is tempting to retreat to the lab as a way to secure
control over key variables, recent evidence suggests that rather than being a
well-controlled surrogate for the real world in the prediction of cardiac events,
the lab may provide findings that supplement those obtained from daily
process studies. Kop et al. (2000) demonstrated the unique contributions of
laboratory and in vivo studies in their investigation of factors related to left
ventricular mass (LVM), a risk factor for cardiac morbidity. Kop et al. found
that both ambulatory BP and laboratory assessments of mental stress-induced
systolic BP responses predicted LMV, and that each made an independent
contribution to the prediction of this clinically meaningful condition. We
encourage investigators to turn to both laboratory and daily process designs to
better understand those health-related phenomena that fluctuate in everyday
life, such as BP, and those phenomena that are in essence a relationship
between two processes, such as cardiovascular reactivity.

Possible Futures of the Cardiovascular Reactivity Hypothesis:
A Daily Process View

Despite the intuitive appeal of the BP reactivity hypothesis, and its track
record as a catalyst for research, support for the hypothesis has been incon-
sistent. Pickering, Gerin and colleagues have argued that the hypothesis is
insufficiently developed to explain vulnerability to hypertension and cardio-
vascular disease (Gerin et al., 2000; Pickering, 1993; Pickering and Gerin,
1990), and they have turned to daily process designs to support their claim
(Friedman et al., 2001; Gerin et al., 1993; 1998).

Until relatively recently, evidence of blood pressure reactivity was derived
solely from the lab. Pickering, Gerin and associates have argued that whereas
laboratory findings are assumed to generalize to real life circumstances, the
concordance between laboratory and daily life indicators of reactivity is rather
modest. Although more recent versions of the reactivity hypothesis have been
refined to include situational, moderational, person X situation models, Gerin
et al. (2000: 373) argued cogently that:

“[i]f reactivity is to be implicated as a cause of hypertension, it must occur
with some frequency in the person’s natural environment. If, however, the
laboratory-based reactivity does not predict reactivity in the real world . . .
there is little reason to assume that the people identified as high reactors in
the laboratory will be the ones who suffer more damaging reactive episodes
in the real world.”
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Gerin et al. have suggested that although BP reactivity, that is, the BP response
that occurs while the stressor is present, may play some role in the develop-
ment of hypertension and cardiovascular disease, more important factors may
include recovery of pre-stress resting levels, BP variability, and hemodynamic
changes. Although the measurement of recovery and underlying hemodynamic
changes present genuine challenges, these are inherently within-person, over-
time phenomena that demand daily process formulations and methods, and
we anticipate that real world daily studies will be playing an increasingly
important role in our understanding of the social and psychological founda-
tions of cardiovascular health and illness. Evidence of the potential of daily
process studies to uncover these social and psychological factors can be found
in studies of job strain and blood pressure, to which we now turn.

Job Strain, Household Characteristics, and Ambulatory
Blood Pressure

Karasek et al.’s (1988) heralded “job strain” model of the link between work-
related stress and health has generated a spate of studies examining the
association between job strain and cardiovascular illness or risk for CVD. Daily
studies employing ambulatory BP monitoring have added significantly to our
appreciation of how job strain influences CVD and CVD risk factors. As we
mentioned previously, according to the job strain model, individuals at great-
est risk for stress-related illness are those whose jobs involve high work-load
demands while providing low job-decision latitude, that is, low levels of con-
trol of work-related decisions. One proposed mediational pathway through
which job strain promotes cardiovascular disease is through its influence on
blood pressure. Pickering and colleagues (see Landsbergis et al., 1994; Schnall
et al., 1998) reviewed evidence for the link between job strain and ambu-
latory BP, and they extended this area of inquiry by examining the rela-
tionship prospectively, and by using four different operationalizations of job
strain. The most widely used procedure involves defining as under high strain
those individuals who fall above the sample (or national) median on demands
and below the median on latitude/control. Landsbergis et al. (1994) refer
to this as the quadrant definition of job strain. Another approach involves
creating a continuous job strain metric that is the quotient created by dividing
demands by latitude. A third operationalization is the multiplicative interac-
tion term controlling for the main effects of demands and latitude. Finally, job
strain can be examined in terms of nonlinear effects of demand and latitude.
Landsbergis et al. (1994) found that each of these four formulations of job
strain were associated with elevated ambulatory systolic BP. This association
was independent of SES, and interestingly, the link between job strain and BP
was greater among lower SES groups.

In a three-year follow-up of the workers in this study, Schnall et al. (1998)
replicated the Time 1 cross-sectional associations at Time 2. Most important,
however, was the finding that workers in high strain jobs during both waves
of the study showed higher work, home, and sleep ambulatory BP than
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workers who were categorized as experiencing high work strain during nei-
ther wave. Remarkably, the effect sizes were twice the difference between
blacks and whites, and larger than the effect of aging 25 years or gaining
50 pounds. Moreover, individuals experiencing high job strain at Time 1, but
not three years later, showed a decrease in ambulatory BP at work and home
after controlling for other common risk factors. Comparing these effect sizes
to those of commonly investigated risk factors revealed that the effect on
ambulatory BP of no longer experiencing job strain at Time 2 was comparable
(though in the opposite direction) to aging 15 years or gaining more than
40 pounds, and larger than the treatment effect in weight reduction trials.
These rather remarkable findings underscore the unique contributions of daily
process studies to our understanding of cardiovascular disease risk, but also
how daily study designs can be incorporated into longitudinal studies. We
see great promise in the use of multi-wave daily designs to study changes in
health-related phenomena.

Although individuals with high job strain are particularly vulnerable to
ambulatory BP elevations and cardiovascular disease, differences between work
and home BP are common, particularly among men. Daily process studies
have enhanced our understanding of this difference between work and home
BP, and have offered clues to its underlying mechanisms. Pickering and col-
leagues have conjectured that this change in BP is a reflection of less stress
in the home environment than at work. James et al. (1993) reasoned that if
differences in stress lead to differences in work and home BP, the higher
levels of stress at work should produce increased catecholamine output, which
in turn should increase blood pressure. Although these linkages among stress,
catecholamine output, and blood pressure have been produced reliably in the
laboratory, their association in everyday life requires daily and within-day
monitoring.

James et al. (1993) evaluated whether the work–home BP differences found
in men also emerged among working women, and whether these changes
were linked to changes in epinepherine and norepinephine activity. Eighty
working women provided work (11 a.m.–3 p.m.), home (6 p.m.–10 p.m.),
and sleep (upon awakening; approximately 6 a.m.) urine samples and their
ambulatory BP was monitored. Based on their ratings of perceived stress
during the work and home periods, each woman was characterized as “work-
stressed” if she characterized the work period as more stressful than the home
period, or “home-stressed” if the home period was rated as equally stressful or
more stressful than the work period. Throughout the work, home, and sleep-
ing periods, ambulatory BP was recorded. Work-stressed women, who were
more often white and without children, showed a greater change in BP over
the day than their home-stressed counterparts. And, as predicted, the BP
change among work-stressed women was associated with a comparable change
in catecholamines. These findings not only extend to women our understand-
ing of how perceived work environments influence variations in BP, but they
also demonstrate how intensive daily designs can offer clues to mediational
processes, and how such study designs can bridge laboratory findings and
intervention efforts.
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Finally, Marco et al. (2000) combined momentary diary reports via palm-
top computer and ambulatory BP monitoring to examine how gender and
having children influence BP. The electronic diary provided momentary as-
sessments of participants’ location, posture, mood, stressful events, and per-
ceived stress during one weekend day and two weekdays. Marco et al. (2000)
found that men’s ambulatory BP was higher at work than at home. Women
without children also showed higher ambulatory BP (ABP) at work than at
home, whereas ABP was similar across settings for women with children at
home. These findings replicate those in previous daily BP monitoring studies.
New findings included no difference in ABP across settings for men without
children, and similar work and non-workday ABP for women without chil-
dren. Interestingly, men with children at home had the highest APB. Marco
et al. speculated that, for men, having children at home may confer a risk
for developing hypertension, whereas women without children may have
higher ABP across the week than women with children, thus increasing their
risk for developing hypertension later in life. These provocative findings could
only have been obtained through real-time (BP, mood, location, posture) or
close to real-time (stress and perceived stress) assessments of health-related
parameters.

The Measurement and Temporal Dynamics
of Coping

The concept of coping plays a central role in almost every model of adapta-
tion to illness. Yet serious concerns have been raised about how coping is
measured in most studies of adjustment to threatening encounters or illness
episodes. Two major concerns have emerged. First, it is not clear whether
individuals can retrospectively report their coping efforts accurately. If coping
reports are not a reliable reflection of people’s thoughts and behaviors during
a stressful encounter or illness episode, statistical connections between coping
and health cannot be valid. Second, coping research has essentially ignored
the coping’s temporal dynamics. Daily coping studies have begun to address
both of these concerns.

Studies Comparing Retrospective and “Real-time”
Coping Reports

In all but a few of the hundreds of empirical studies of coping, participants are
asked to recall how they coped with a particular event or how they typically
cope with stressful encounters. Five studies have compared recalled coping, the
approach to coping measurement that permeates the literature, to coping
reports made closer to their real-time occurrence. Ptacek et al. (1994) had
a group of college students use a coping inventory to record every day for a
week the ways in which they were coping with an anticipated course examina-
tion. Five days following the exam, participants again completed the coping
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inventory, but this time they were asked to describe how they had coped with
the examination during the time they had completed daily coping reports.
Ptacek et al. concluded that there was only modest concordance across daily
and retrospective methods, even for an event that occurred less than a week
before retrospective ratings were made. In a follow-up study, Smith et al. (1999)
obtained daily coping reports as students prepared for a demanding exam,
and compared these daily reports to those obtained with a 7-day retrospective
measure of coping that covered the same time frame as the daily reports.
Again, the daily and retrospective coping reports shared only 25 percent of
their variance, and among students who reported the highest levels of exam
stress, daily coping predicted less than 10 percent of the variation in recalled
coping. Smith et al. also found that recalled coping consistently overestimated
daily coping attempts. These studies suggest that investigators interested in
how people cope with illness, or how coping with stressful events influences
health, should not rely solely on recalled coping reports.

Stone, Shiffman and colleagues, leaders in the study of individuals in their
daily lives, also found that recollected coping does not correspond well with
coping reported close to its real-time occurrence. Remarkably, Stone et al. (1998)
found limited correspondence between these coping assessment methods even
when recall was limited to 48 hours. Individuals experiencing high levels of
work or marital stress used palmtop computers to report their coping on
multiple occasions over two days. Stone et al. found only modest agreement
between these real-time and short-term retrospective coping reports. After
only two days, 30 percent of the participants did not report strategies they
had reported on the palmtop, and almost the same proportion of participants
endorsed a strategy they had not recorded during the two study days.

Using the same study sample and data reported by Stone et al. (1998),
Schwartz et al. (1999) took this line of inquiry further by examining whether
real time coping reports support the concept of trait coping, which permeates
the literature on coping with illness. They found that self-reported measures
of trait coping accounted for a very small portion of the variation in moment-
ary coping. In fact, only 2 of 17 trait coping indicators accounted for more
than 3 percent of real time coping variance. Moreover, they found only
modest support for the concept of trait coping: Only 15–30 percent of the
variability in momentary coping with a current stressor was attributable to
individual differences in coping. This is a provocative finding, because many
theories of health-related behavior, including theories of risky alcohol use
that we will review subsequently, are based on trait conceptions of coping.

In a more nuanced test of the concept of trait coping, Porter et al. (2000)
used their rich data set to evaluate whether the gender differences regu-
larly reported in the coping literature emerged when coping was assessed
close to its real-time occurrence. They found that traditional trait measures
of coping replicated previous findings, with women reporting greater use
of support seeking and catharsis than men. Momentary assessments, how-
ever, revealed no gender differences in coping. However, in another study in
which the coping reports of osteoarthritis and rheumatoid arthritis patients
were collected each day, Affleck et al. (1999a) found that women used more
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emotion-focused strategies each day than men, even after controlling for their
greater pain.

The Temporal Dynamics of Coping

Folkman and Lazarus’s (1980) distinction between coping efforts aimed at the
perceived source of stress, that is, “problem-focused coping,” and efforts to
regulate one’s emotions as a way of adapting to a stressful encounter, that is,
“emotion-focused coping,” has with occasional modifications guided coping
theory and research for more than 20 years. Yet the temporal unfolding of
these two forms of coping could not be examined through traditional retro-
spective coping reports. Rothbaum et al.’s (1982) “fallback hypothesis” posits
that whereas problem-focused coping strategies will be employed regularly
in the absence of emotion-focused strategies, emotion-focused strategies are
less likely to be employed unless problem-focused strategies have also been
attempted.

Tennen et al. (2000) used daily coping reports to test the fallback hypo-
thesis in the context of coping with chronic pain from rheumatoid arthritis.
These arthritis sufferers reported their pain coping strategies and pain intens-
ity every day for 75 days. Consistent with the fallback hypothesis, Tennen
et al. found that whereas problem-focused strategies were employed regularly
without emotion-focused strategies over thousands of person-days, emotion-
focused strategies were employed quite infrequently without problem-focused
strategies. The likelihood of emotion-focused coping was 4.4 times greater on
a problem-focused coping day than on a day without problem-focused cop-
ing. Tennen et al. were also able to predict emotion-focused coping days from
the presence or absence of the previous day’s problem-focused coping. Not
only was today’s emotion-focused coping predicted by yesterday’s problem-
focused coping, but this cross-day association was itself a function of the change
in pain from yesterday to today. An increase in today’s pain over yesterday’s
pain increased the likelihood that problem-focused coping yesterday would be
followed by emotion-focused coping today. In other words, when efforts to
directly influence pain are not successful (as evidenced by an increase in
next-day pain), the next day people may try harder to adjust to that which
cannot be readily changed. These theory-driven processes could not have
been ascertained through traditional coping reports or in-depth interviews.

Together, these daily process studies of coping demonstrate that: (a) coping
as traditionally measured by retrospective report bears only modest resemb-
lance to coping efforts described in real time, even when the recall period is
as little as 48 hours; (b) whereas the literature on coping with illness and
health threats continues to rely on trait conceptions of coping, studies exam-
ining the momentary assessment of coping find no support for trait cop-
ing; (c) gender differences in coping, a centerpiece of the coping literature,
deserve more careful attention using daily process designs; and (d) problem-
and emotion-focused coping unfold temporally in ways that are consistent
with current theory. Thus, although daily process studies of coping provide
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daunting challenges to cherished (recall-based) methods and conceptualizations
(such as trait coping and socialization-based gender differences in coping),
this area of daily inquiry has demonstrated for the first time hypothesized
temporal patterns in how individuals cope with pain associated with a chronic
illness. We believe that the study of daily coping will continue to influence
how we understand coping, how it is measured, and how clinicians attempt
to modify their patients’ coping efforts.

The Pursuit of Personal Goals in Daily Life with
Chronic Pain

Theory and much research in personality, social, and health psychology un-
derscore the critical place of personal goals in the dynamics of everyday life.
Personal goals are “motivational units” that are less global than broad cogni-
tive representations or personality characteristics, but more integrative than
isolated behaviors or attitudes (Karoly, 1991). The pursuit of personal goals
figures prominently in psychological adaptation to life with chronic pain.
Karoly and Jensen (1987) argued that chronic pain patients can develop “self-
defeating schemas” of pain in relation to the accomplishment of cherished
goals. The perception of pain-related barriers to goal progress can thus be as
critical a factor in adapting to life with chronic pain as is the pain itself.

We have studied the dynamics and individual differences underlying the
daily pursuit of personal goals in women with fibromyalgia syndrome.
Henriksson et al. (1992) found that most individuals with fibromyalgia experi-
ence pain and fatigue each day and claim that both states affect their ability
to accomplish daily goals. A qualitative study (Henriksson, 1995) revealed
several common stressors of living with fibromyalgia, including the burden it
imposes on achieving personal goals and the hardship of abandoning their
most cherished life plans. Efforts to cope with these burdens included chan-
ging daily routines, reorganizing daily priorities, and pursuing new goals and
interests. We now describe two of our recent studies of how individuals pursue
personal goals in daily life while facing chronic pain. The design, methods,
and findings of these studies capture the unique strengths and potential of
daily process research for understanding illness behavior.

For our first study (Affleck et al., 1998), we hypothesized that daily changes
in sleep, pain, and fatigue would be linked with variations in daily goal
pursuit, and, in turn, that daily goal pursuit would influence emotional well-
being. We believe that this study, which broke new ground in assessing goal
attainment with a prospective daily methodology, offers fresh possibilities for
research on personal goals and health (Karoly, 1991) and yet another focus
for health psychology’s attention to the significant experiences of everyday
life.

This study targeted the pursuit of “medium range” health and social goals
in daily life with chronic pain. These goals concern the improvement or
maintenance of health and fitness (e.g., eating a low fat diet, following a
regular exercise routine) and the enhancement of social relationships (e.g.,
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spending more time with one’s children, being more patient with co-
workers). The movement toward and away from these goals is generally
easier to monitor than is the fulfillment of more global and distant aspira-
tions (e.g., becoming a better person), and is more likely to influence psycho-
logical well-being than is carrying out the more mundane tasks of everyday
life (e.g., to get to the supermarket after work) (Karoly, 1999). Health and
social goals may also be construed differently. For example, individuals have
been shown to attach greater value to their social goals than to their health
goals, but to reward themselves more often when they make progress in their
health goals than when they move toward their social goals (Karoly and
Ruehlman, 1995).

For this study, 50 women meeting American College of Rheumatology
criteria for primary fibromyalgia syndrome supplied data from both end-of-
day summaries (using paper-and-pencil diaries) and within-day electronic
interviews (using hand-held computers) for 30 consecutive days. As an initial
foray, we thought it reasonable to measure goal-related processes once a day.
On the other hand, pain, fatigue, and mood are likely to change over the
course of a day and may be contaminated by systematic retrospection errors
in subjective averaging across a day (Hedges et al., 1985). Accordingly, pain,
fatigue, and both positive and negative mood were assessed as “momentary”
processes at randomly selected moments during the morning, afternoon, and
evening.

Before beginning the study, participants were asked to describe one health
and fitness goal, and one social goal. Each night before retiring to bed, they
rated how much effort they made toward the goal that day, how much their
fibromyalgia pain and/or fatigue interfered with their progress toward the
goal, and how much progress they made toward achieving the goal. During
the month of data collection, participants also carried a palm-top computer
programmed as an electronic interviewer (ELI), which requested information
about their previous night’s sleep quality once a day after awakening and
their pain, mood, and fatigue three times a day.

Our first research question concerned the within-person association be-
tween daily changes in pain intensity, fatigue, and sleep quality with pati-
ents’ efforts to accomplish their personal goals, their perception that goal
attainment was hindered by pain and fatigue, and their evaluation of pro-
gress made toward their goals each day. These within-person relations were
modeled by multi-level random effects regressions (Bryk and Raudenbush,
1992).

As we anticipated, days following a poorer night’s sleep were associated
with a decline in the next day’s effort to accomplish health/fitness goals.
Although goal effort was not diminished on days with increasing pain and
fatigue, the perception that goal progress was hindered by pain and fatigue
was greater on days with mounting pain and fatigue as well as on days
following a less restorative night’s sleep. And, for social/interpersonal goals,
an increase in pain during the day was associated with the perception of less
daily goal progress at day’s end. Thus, while daily progress toward health/
fitness goals may have been regulated by the quality of the previous night’s
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sleep, progress toward social/interpersonal goals may have been affected by
changes in the course of pain across the day.

Our second research question concerned the role that goal-related activities
might play in daily mood changes. On days during which participants be-
lieved that their daily progress toward health and fitness goals was impeded
by pain and fatigue, they showed a decline in positive mood from morning to
evening regardless of that day’s pain and fatigue. And on days when particip-
ants saw greater progress in their social and interpersonal goals, they showed
improvements in positive mood across the day, also independent of that day’s
pain and fatigue. Interestingly, equivalent findings were not obtained when
changes in daily negative mood were examined, suggesting that daily goal
pursuits might play a more prominent part in the waxing and waning of
positive affect as opposed to negative affect.

Our first study ignored sources of individual differences in goal effort, bar-
riers, and progress and in the extent to which these goal processes track the
vicissitudes of pain and fatigue. Larger numbers of subjects would enable a
combination of idiographic and nomothetic approaches. Accordingly, our sec-
ond study (Affleck et al., 2001b) included 39 additional women, and sampled
individual difference constructs from value-expectancy models of motivation
to explain how and when women with fibromyalgia remain engaged in the
pursuit of their goals, particularly when they face elevated levels of daily pain
and fatigue.

Although there is little disagreement among goal theorists that the mean-
ingfulness of a goal should predict the initiation and persistence of goal-
directed effort (e.g., Carver and Scheier, 1998; Karoly, 1999), there has been
debate over the determinants of goal outcome expectancies (cf., Carver, et al.,
2000; Snyder, et al., 1991; Tennen and Affleck, 2000). Therefore, in addition
to evaluating the importance of goal valuation in the pursuit of daily goals in
the face of pain and fatigue, we examined two constructs which have been
theorized to influence goal outcome expectancies: self-efficacy appraisals and
dispositional optimism.

Self-efficacy Appraisals

In Karoly’s taxonomy of goal construal, self-efficacy is a critical appraisal
directing the choice to actively pursue a goal (Karoly and Ruehlman, 1995).
Self-efficacy is the appraisal that one has the capacity to do what it requires to
accomplish a specific goal. Believing that one possesses the knowledge, skills,
or abilities required to achieve that goal is thought to instill confidence in goal
attainment and spur goal-directed efforts (Bandura, 1997). A sense of self-
efficacy in overcoming the challenges of living with chronic pain has repeat-
edly been shown to predict psychological and physical well-being (e.g., Keefe
et al., 1996). Lefebvre et al. (1999) found that self-efficacy appraisals regarding
one’s ability to manage pain, fatigue, and functional limitations associated with
rheumatoid arthritis were associated with less daily pain, more positive daily
mood, and greater confidence in the effectiveness of one’s daily coping strategies.
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Dispositional Optimism and Pessimism

Carver and Scheier (Carver et al., 2000; Carver and Scheier, 1998) contend
that self-efficacy judgments and related personal control appraisals are not the
only perceptions that increase people’s confidence that they can meet their
goals. They draw attention to the expectation itself that the goal will be
achieved, an appraisal that can depend on circumstances that have little to do
with a sense of personal control or self-efficacy. The critical element in Carver
and Scheier’s model of goal attainment is thus “whether the desired outcome
seems likely to occur, not how it is to occur” (Carver et al., 2000: 141).
People’s estimates of the probability that a goal will be achieved can turn on
their personal history of having met similar goals. They can also turn on their
personality: namely, their disposition to hold generalized positive outcome
expectancies (optimism) or negative outcome expectancies (pessimism) about
the future (Carver and Scheier, 1998).

Scheier and Carver (1992) have summarized effects of optimism on phys-
ical well-being, which span the appearance of physical symptoms in healthy
individuals to milestones of recovery from life-saving surgery. A daily process
study of individuals with rheumatoid arthritis or fibromyalgia has also docu-
mented some of the benefits of optimism for adapting to daily life with chronic
pain (Affleck et al., 2001a; Tennen et al., 1992). Optimists did not report less
daily pain, but they did cite significantly higher levels of positive daily mood,
more frequent positive daily events, and fewer pain-related activity limitation
days, and greater confidence in the effectiveness of their daily pain coping
strategies. Most pertinent to the present study is evidence that optimism may
motivate the changes in behavior which help people achieve their health-
related goals. This includes evidence that optimism predicts health-promoting
behaviors (Robbins et al., 1991) and heart patients’ adherence to cardiac
rehabilitation regimens (Shepperd et al., 1996).

One week before beginning the daily diary portion of the study (which we
described earlier), participants completed several questionnaires assessing their
goal valuation (Karoly and Ruehlman, 1995), goal-specific self-efficacy ap-
praisals (Karoly and Ruehlman, 1995), and dispositional optimism/pessimism
(Scheier and Carver, 1985). We found that goal valuation, but not self-
efficacy judgments or dispositional optimism/pessimism, was a unique pre-
dictor of how much effort participants expended on the average day to attain
both health and social goals. The same was true for the average day’s estimate
of health and social goal progress. This salutary effect of goal valuation on
goal effort and goal progress was displayed evenhandedly across days; it did
not differ on days that were more or less painful or fatiguing.

In contrast, the ability of dispositional optimism to predict goal effort and
goal progress became apparent only on days that presented greater obstacles
to goal progress. The less optimistic person reported less effort and progress
in reaching health goals than did the more optimistic person on days when
she was more tired. In other words, in the face of greater fatigue, the
more optimistic individual was less likely to retreat from her health goals.
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Many studies reviewed by Carver and Scheier (1998) support the view that
optimists can more readily rise above adversity. Our findings, derived from a
mixed idiographic–nomothetic design, extend this evidence of the optimist’s
superior ability to surmount obstacles to goal accomplishment. This study’s
ability to document the role of optimism in the dynamic within-person rela-
tions of goal obstacles with goal effort and goal progress makes these findings
unique in the literature on optimism and pessimism.

Another finding offers a clue why optimists, at least those who live with
chronic pain, persist in goal-directed activity. The optimists among the women
in our study – despite reporting levels of daily pain and fatigue no different
from those of their less optimistic counterparts – were less apt to identify their
pain and fatigue as obstacles in the path to their health goals. This finding, if
elaborated further, may prove to be cogent evidence of the capacity of disposi-
tional optimism to interrupt the formation of a self-handicapping chronic pain
schema in which pain not only makes goal attainment difficult but becomes a
schematic cue for retreating from one’s goals (Karoly and Jensen, 1987).

In arriving at these findings, we followed the increasingly common practice
of treating optimism and pessimism as independent constructs (e.g., Chang
et al., 1994). Pessimism did figure independently in one of our findings: pessim-
istic women, compared to those who were less pessimistic, were more apt to
cite barriers to health and social goals on days that were less painful than
usual. Hence, whereas optimism predicted the positive outcome of sustaining
progress toward goals even on days with more fatigue, pessimism predicted the
negative outcome of perceiving pain as a goal barrier even on days with less pain.

Although goal valuation, optimism, and pessimism each contributed inde-
pendently to the dynamics of daily goal pursuit, goal self-efficacy did not. This
cannot be attributed to substantial shared variances in the measures; the two
goal self-efficacy scores were only modestly correlated with goal valuation
and with optimism or pessimism. And even when we examined it alone as a
predictor in all multilevel analyses, self-efficacy predicted only the perception
of lesser barriers to health goals on the average day. Thus, although self-
efficacy has repeatedly been demonstrated to predict psychological and phys-
ical well-being among individuals with chronic pain (e.g., Keefe, et al., 1996;
Lefebvre et al., 1999), it failed to account for individual differences in the
short-term goal pursuits of women with fibromyalgia. Our study’s 30-day
time frame for monitoring goal processes and outcomes may be an important
limiting factor here; over a longer time span, self-efficacy appraisals might be
a more robust predictor of goal attainment. This limitation notwithstanding,
our findings are in line with Carver and Scheier’s proposal that outcome
expectancies – the perception that desired outcomes will be achieved – are
better predictors of the movement toward goals in the face of barriers than
are self-efficacy expectancies – the perception that one can do what it takes to
reach desired outcomes (Carver et al., 2000). And most relevant to the goals
of this chapter, these findings demonstrate the important ways in which daily
process designs and methods can contribute to theory testing, and how these
designs and methods offer insights into the dynamics of everyday life in
health and illness.



516 TENNEN/AFFLECK/ARMELI

Daily Processes in Substance Use

The association between daily experience and addictive behaviors lies squarely
at the intersection of social psychology, health psychology, and public health,
and is ideally suited for daily process investigation. Much theory and research,
for example, has focused on the role of daily stress and negative affect as
precursors to drinking and smoking (Conger, 1956; Greeley and Oei, 1999) and
as psychological triggers for lapses from abstinence (Shiffman et al., 1999).
Voluminous literature is also devoted to the role of alcohol and smoking in
altering affective states: that is, reducing negative affective states and enhanc-
ing positive affective states (Greeley and Oei, 1999; Shiffman, 2000). To date,
however, the preponderance of empirical work on these topics has used re-
search designs that are inadequate for assessing such dynamically unfolding
processes (see Affleck et al., 1999b; Shiffman et al., 1999; Tennen at al., 2000).

In the following sections, we review theoretical questions relevant to the
social and psychological foundations of substance use and, where appropriate,
we compare previously held notions (mostly derived from cross-sectional
designs) to recent findings from studies using daily process designs. We also
present findings from our ongoing studies of alcohol use. Although some
research (e.g., Klatsky, 1994) suggests that moderate drinking might help
prevent coronary heart disease, recent studies (e.g., Britton and McPherson,
2001) indicate that such benefits are largely limited to older adults (> 55 years
of age) and that any benefits are outweighed by costs associated with increas-
ing risk for other ailments (e.g., liver cirrhosis; hemorrhagic stroke) and alco-
hol dependence, and negative alcohol-related outcomes (e.g., traffic crashes,
interpersonal aggression) (Gordis, 1999).

Daily Substance Use and the “Level of Analysis Problem”

Even if we neglect the overwhelming evidence in the literature, and assume
that individuals can recall average levels of alcohol use and smoking, and that
they can estimate their characteristic mood states, depressive and anxious
symptoms and life stress, issues related to the “level of analysis” in substance use
research represents a significant area of confusion. Specifically, many of the the-
oretical models of alcohol consumption and cigarette smoking are “multilevel”
in nature, spanning both within-person and across-person levels of analysis.

For example, Cooper and colleagues’ (1992) stressor-vulnerability model
asserts that men, individuals with stronger positive alcohol-outcome expect-
ancies, and those with limited coping skills, will drink relatively more during
high stress periods compared to low stress periods. The preponderance of field
research (e.g., Cooper et al., 1992) to date, however, has relied on retrospect-
ive, cross-sectional designs, with the central goal being the uncovering of
differential associations between recent life stress and average drinking levels
across high- and low-risk (i.e., based on expectancies and coping dimensions)
individuals.1 Although results from such studies are informative, a stronger
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positive association between overall life stress and average alcohol consump-
tion found among high-risk individuals, compared to low-risk individuals,
cannot be interpreted as evidence for their greater propensity towards stress-
induced drinking. As we cautioned earlier in this chapter, it is inappropriate
to make inferences about contingencies at one level of analysis (e.g., the within-
person contingency that people drink when stressed) from results obtained at
another level of analysis (e.g., across-person). Such associations might have
little in common.

To illustrate the level of analysis problem, we examined data from 34
drinkers (16 women) whose alcohol consumption put them at risk for alcohol-
related problems; these individuals are a subset of those examined in Armeli
et al. (2000a). Because we were interested in the associations among smoking
and alcohol consumption, we only examined individuals who reported smok-
ing at least once during the course of the study. For 60 days, participants
recorded their smoking, alcohol consumption, and desire to drink (example
item “I felt like I could really use a drink”) in structured nightly diaries, which
they returned in postage-paid return envelopes the next day.

As shown in Table 18.1, the within- and across-person associations share
little in common. At the within-person level of analysis, individuals show
positive associations among all three variables. That is, on days when particip-
ants reported greater alcohol consumption, they also tended to smoke more
and report a greater desire to drink. Conversely, at the across-person level
of analysis, no association was found between average smoking levels and
average consumption levels. Of even greater interest, we found a negative
across-person association between average smoking levels and average levels
of desire to drink. Thus, making inferences about within-person associations
from across-person results, one might surmise that individuals have a lower
desire to drink when they smoke, contrary to findings at the appropriate
within-person level of analysis.

Recognizing the problems associated with drawing inferences about daily
substance use processes from aggregate level data, researchers have begun to
take advantage of the power and flexibility offered by daily process research
designs and multilevel analytical techniques. We now turn our attention

Table 18.1 Within-person versus across-person associations among smoking,
drinking, and desire to drink

1 2 3

1. Smoking – 0.45* 0.34*
2. Alcohol consumption 0.05 – 0.59*
3. Desire to drink −0.46* 0.52* –

Note: Above diagonal are within-person associations, below diagonal are aggregate across-
person associations. Within-person values represent the square root of percentage reduction of
within-person residual variances obtained in multilevel model. Multilevel models containing
daily alcohol consumption as the dependent variable controlled for day of the week by
including six orthogonal dummy codes. * p < 0.01.
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to recent studies re-examining existing theoretical models of drinking and
smoking using such approaches. Although several early field studies employed
within-person or daily research designs to address the aforementioned level of
analysis problems (e.g., Stone et al., 1985), we focus only on more recent
work using multilevel analytic frameworks (i.e., simultaneous examinations
of within- and across-person factors).

Daily Diary Studies of Substance Use

Armeli et al. (2000b) used a daily diary design to re-examine Cooper et al.’s
(1992) stressor-vulnerability model (SVM). As stated earlier, according to
SVM certain individuals are prone to stress-induced drinking. In Cooper
et al.’s (1992) original study, results showed significant interactive effects of
stress, gender, alcohol expectancies, and avoidant coping style in predicting
average consumption levels. However, the cross-sectional nature of Cooper
et al.’s data limited inferences about at-risk individuals’ drinking behavior
during high stress versus low stress periods, an inherently within-person
question which is the crux of tension reduction hypothesis (Conger, 1956).

Armeli et al. (2000b) had 88 heavy drinkers2 record for 60 days in struc-
tured nightly diaries the stressfulness of the day’s most negative event, their
desire to drink, and their alcohol consumption. Prior to this phase of the
study, participants completed measures of alcohol expectancies and avoidant
coping style. As predicted by SVM, the within-person associations between
event stress and desire to drink and consumption varied as a function of
across-person risk factors. Specifically, men who expected drinking to result
in general positive feelings or feelings of careless unconcern (i.e., a sense of
irresponsibility and lack of concern for doing things well) drank more and had
a greater desire to drink on high stress days compared to low stress days.

Although findings for gender and expectancies reinforce predictions made
by SVM, little support was found for predicted moderating effects of avoidant
coping style. In fact, several findings indicated that avoidant coping style
actually buffered the exacerbating effect of careless unconcern on the stress-
drinking relation. That is, individuals with an avoidant coping style, which
heretofore has been deemed an important risk factor for problem drinking,
might not demonstrate a stronger tendency to drink when stressed.3 Although
this finding was not predicted and is in need of replication, it highlights the
necessity of examining theory-driven predictions at the appropriate level of
analysis.

Carney et al. (2000) used a daily diary design to re-examine Cooper et al.’s
(1995) motivational model of alcohol use positing both tension-reduction and
positive experience enhancement pathways to consumption. Using a sub-
sample from Armeli et al. (2000b), Carney et al. (2000) examined how daily
alcohol consumption and desire to drink covaried with positive and negative
daily events in the domains of work, health, and non-work (encompassing
daily experiences with spouse, family, friends, as well as social and recre-
ational events). Carney et al. found that individuals drank more on days on
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which they reported more positive and negative non-work events, and they
drank less on days when they reported more positive and negative health
events and positive work events. Similar results for the effects of positive and
negative daily events and mood states on daily consumption were found in
Armeli et al.’s (2000b) diary study of drinkers meeting criteria for alcohol
dependence. Findings from these studies provide initial support – at the daily
level of analysis – for Cooper et al.’s (1995) motivational model of drinking
and further illustrate the complexity of this process, heretofore undetected in
studies using more traditional cross-sectional research designs.

Within-day “Real-time” Studies of Daily Substance Use
and Abuse

In contrast to the interval contingent nature of these once-a-day diary stud-
ies, several recent studies have used event and signal contingent recording
strategies to examine daily substance abuse (see Wheeler and Reis, 1991 for
detailed distinctions among these methods). As Shiffman (2000) suggests,
such methods have several advantages over daily diaries, including real-time
assessment and more rigorous compliance verification.

Collins et al. (1998) examined the association between positive and negat-
ive mood states and excessive drinking among heavy drinkers enrolled in an
eight-week behavioral drinking moderation program. At the beginning of
drinking episodes, which were individually defined based on time between
drinks and changes of location, participants rated their positive and negative
affect, the type of activity in which they were involved (e.g., work, leisure,
etc.), and their social context (i.e., presence of family, friends, etc.). They also
rated their affect at the end of the drinking episodes. Most of the drinking
episodes took place in leisure contexts and in the presence of others, and
more excessive drinking occurred when participants were in a more positive
mood at the beginning of a drinking episode. Interestingly, excessive drinking
was also associated with lower levels of post-episode positive affect.

Swendsen et al. (2000) had 100 heavy drinkers (55 women; mean age
33.9 years) record their mood states and alcohol consumption for 30 days on
palmtop computers. Mood states were assessed three times a day (participants
were randomly prompted during morning, afternoon, and early evening in-
tervals) and alcohol consumption was recorded as it occurred. Swendsen et al.
(2000) found that for men, nervous mood in the early evening predicted
greater alcohol consumption later in the evening (controlling for prior con-
sumption), and the more alcohol participants consumed the less nervous they
were at the end of the drinking episode. This “tension-reduction” effect, which
demands the temporal sequencing of variables, could only be examined faith-
fully using a within-day event and signal contingent daily process design.

Mohr et al. (2001) provide another illustration of the flexibility of daily
process technology in the study of daily substance use. Mohr et al. assessed
how daily positive and negative interpersonal experiences were associated
with drinking in different locations and social situations. Specifically, during
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in vivo recording of alcohol consumption, participants also recorded their
location (e.g., home versus away) and social context (e.g., alone versus inter-
acting with others). Positive and negative interpersonal experiences were
measured in nightly booklets. Mohr et al. found that on days with more
negative interpersonal experiences, participants engaged in more solitary drink-
ing (i.e., drinking at home and alone), whereas on days with more positive
interpersonal experiences they drank more in social contexts.

A final study of interest dealing with daily substance use is Shiffman et al.’s
(1999) examination of the relation between alcohol consumption and cigarette
smoking. The goal of this study was to re-examine several theoretical models
pertaining to the link between alcohol consumption and cigarette smoking.
For example, the conditioned learning model states that alcohol consumption
and smoking become associated through repeated pairing in social situations
(e.g., smoking and drinking while socializing with others or in bars).

In this study 57 cigarette smokers carried palmtop computers and recorded
their cigarette smoking and alcohol consumption for a week. Participants
initiated electronic interviews when they were about to smoke a cigarette; five
smoking situations per day were prompted with additional questions includ-
ing alcohol consumption, mood states, and activities. These smokers were also
beeped randomly during the day to obtain non-smoking baseline data. Thus,
this study combined signal contingent and event contingent recording methods.
Results showed that smoking was 2.1 times more likely when subjects had
been drinking than when they had not been drinking. This association held
even after controlling for possible situational confounds such as day of week,
being with others, and in places where smoking was permitted.

The Flexibility of Daily Process Designs

The aforementioned studies illustrate the advantages of daily process meth-
odologies in the study of daily substance use. In addition to facilitating the
examination of moment to moment and day to day covariation between
substance use and its hypothesized correlates, such designs offer a great deal
of flexibility in modeling the temporal sequence among constructs such as
daily events, mood states, and substance use. This is especially relevant in the
study of alcohol consumption, which is restricted by a host of legal and social
factors to certain times and situations. In Carney et al.’s (2000) study of heavy
drinkers, for example, approximately 40 percent of the total drinks were con-
sumed on Fridays and Saturdays. Thus, the form of the association between
daily negative events, mood states, and alcohol consumption might not con-
form to the same-day design employed in many of the aforementioned studies.

In some instances, the temporal lag between stress, negative affect, and
alcohol consumption might cycle on a weekly basis (i.e., weekend consump-
tion might be a function of average weekday stress). This might be especially
so in the case of work stress. Neither Carney et al. (2000) nor Armeli et al.
(2000a) found that daily drinking was associated with daily work stress. One
possibility is that work stress is associated with increased responsibility and
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time constraints (e.g., working overtime, project deadlines) that might make
alcohol use on a given day less likely. Another possible model is that individuals
relieve their work stress via alcohol consumption on the weekends. Thus,
having data at the moment or daily level does not necessitate examination of
within-day associations, but allows researchers to explore other possible lag
sequences.

To illustrate the flexibility of daily process data, we re-examined work stress
and alcohol consumption data from Carney et al. (2000) at the weekly level
of analysis. Specifically, we aggregated data from weekdays (Monday to Thurs-
day) and weekends (Friday to Saturday). This allowed us to examine whether
weekday positive and negative work events predicted weekend alcohol use
controlling for weekday alcohol use. We also examined weekday levels of
perceived stress as measured by Cohen et al.’s (1983) four-item version of the
Perceived Stress Scale.

All 83 participants had at least seven full weeks of data. We surmised that
weekday stress might have the strongest effect on alcohol use at the earliest
part of the weekend, thus we examined Friday’s alcohol consumption as
a separate outcome.4 We also examined Saturday and Sunday consumption
and total weekend consumption (Friday, Saturday, and Sunday). Because the
number of within-person observations was small (i.e., 7–8 level 1 observa-
tions), we examined each predictor separately (i.e., each predictor paired with
weekday alcohol use separately).

As shown in Table 18.2, weekday work stress did not predict changes in
consumption from weekdays to weekend. In contrast, positive work experi-
ences, such as completing a task, solving a work-related problem, or being
helped by a fellow employee, predicted changes in drinking from weekdays to
Saturday and Sunday alcohol consumption. Additionally, weekday perceived
stress was related to change in consumption from weekdays to Friday, but not
Saturday and Sunday consumption.

Although these findings are exploratory, they illustrate the flexibility of
daily data in examining associations among constructs that might coincide
with the ebb and flow of individuals’ weekly responsibilities and social oppor-
tunities. Interestingly, the daily associations among negative work events,
perceived stress and drinking using the Monday to Thursday data indicated

Table 18.2 Weekday events predicting weekend consumption

Alcohol use
Predictor Friday Saturday–Sunday Total weekend

Weekday positive work events 0.01 0.11* 0.08*
Weekday negative work events −0.03 −0.05 −0.04
Weekday perceived stress 0.34** −0.03 −0.09

Note: Coefficients represent unstandardized pooled within-person partial regression coefficients.
All models controlled for weekday alcohol use (Monday–Thursday) and Saturday–Sunday
outcome also controlled for Friday alcohol consumption. Based on Carney et al.’s (2000)
findings, all models controlled for positive and negative health events occurring on the
outcome days. * p < 0.10, ** p < 0.05.
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that overall perceived stress was higher on days with more negative work
events. These findings, along with the weekly results, suggest the possibility
of a complex indirect effect in which work stress might influence overall
levels of stress during the week, which in turn influences alcohol use at the
first opportunity when responsibilities are diminished (i.e., Friday evening).

Table 18.2 also reveals that positive weekday work events anticipated greater
Saturday and Sunday consumption. Yet, several studies (Armeli et al., 2000a;
Carney et al., 2000) found that individuals drank less on days characterized
by more positive work experiences compared to days with less positive work
experiences. The combined findings provide another demonstration of the
importance of level of analysis. Specifically, examining the association between
positive work experience and alcohol consumption at daily versus weekly
levels of analyses provides drastically different results. Taken together, these
findings suggest that individuals might restrain their alcohol consumption
during the work week, even drinking less on days characterized by high
accomplishments, but then celebrate such exploits on the weekend by con-
suming alcohol in response to positive work week experiences.

Conclusions

We have highlighted the strengths, unique virtues and benefits of employing
daily process designs to study how psychosocial factors influence health, ill-
ness and health risk behaviors, and how in turn these factors are influenced
by physical health. Yet, as we have noted previously (Tennen et al., 1991;
2000), studying daily processes in health and illness is difficult for investig-
ators and participants. For investigators, data collection and management
represent a substantial undertaking, and for participants, repeated recording of
symptoms, thoughts, emotional states, and behaviors can be onerous. We also
have lingering concerns that our study participants, who meet every challenge
we place in their path, are perhaps more agreeable, motivated, and perhaps
better adjusted (see Waite et al., 1998). Although investigators should remain
alert to the possibility that intensive self-monitoring might influence the health
or illness phenomena being monitored, studies designed specifically to exam-
ine reactive effects of diary assessment seem to be finding no evidence that
intensive self-assessment affects health-related processes (Cruise et al., 1996;
von Baeyer, 1994). We remain confident that daily process research holds
enormous promise in our efforts to uncover the psychological and social
factors that maintain health and healthful behaviors and those that initiate,
maintain, and respond to illness episodes.
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Notes

1. We do not mean to imply that there are no studies of substance use employing
within-person, longitudinal designs. However, much of this work has focused on
changes in substance use over long periods of time. Such studies do not truly
address the moment to moment or day to day questions posed by theories outlin-
ing tension-reduction and experience enhancement processes.

2. Subjects did not meet DSM III-R criteria for abuse or dependence, but 50 percent
did meet the following generally accepted criteria for risky drinking levels: more
than 3 or 4 standard drinks in any day for women and men, respectively; and more
than 12 or 16 standard drinks in any week for women and men, respectively.

3. Such a finding does not necessarily contradict results suggesting avoidant coping
to be a general risk factor for increased alcohol consumption. It could be that high
avoidant-copers drink more on average, but do not drink more on high stress
versus low stress days. Avoiding everyday stressful situations, in ways other than
consuming alcohol, might lead to increased depressive or anxious symptoms, which
in turn might influence overall drinking levels over time.

4. All participants worked traditional hour jobs (i.e., Monday to Friday, 9 to 5). Only
13 percent of the negative work events and 9 percent of the positive work events
occurred on Saturday and Sundays.
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Introduction

The past quarter century of stress and coping research has produced a wealth
of studies examining how individuals cope with stressful events, the predic-
tors and correlates of coping behavior, and the relation of coping to physical
and mental health outcomes. Terminology such as “emotion-focused coping”
and “threat appraisals” has become part of any serious coping researchers’
lexicon. As a graduate student, I entered “coping” into one of the Library of
Congress’ new computer search systems. Nearly a hundred titles appeared
on the terminal, including “Coping with your leaky roof.” Twenty years later,
a search on PsychLit produced an output of over a thousand studies. How-
ever, most focused almost exclusively on the coping efforts of individuals.
Relatively few investigated how family members cope with the stressors they
face as a couple or as a family, or how the coping efforts of family members
mutually influence each other, for better or for worse. As many chronic
stressors and life strains involve the whole family – if not the neighborhood,
community and school – it is time to extend the study of stress, coping, and
adaptation beyond the individual level of analysis.

When one family member is experiencing ongoing complex stressors or life
strains, other members of the family are affected as well – by the stressor
itself, by its psychological impact on the affected individual, and by its cumu-
lative effect on family functioning. An essential step towards clarifying the
relationship between coping and health involves examining coping as it
naturally occurs within the context of significant, intimate relationships. This
often results in complex analyses involving direct, indirect, and reciprocal
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effects – analyses that are necessary for understanding adaptational processes
and not simply outcomes.

The chronic illness of one member of a married couple provides a good
opportunity for exploring the intersection of naturalistic dyadic coping pro-
cesses and gender.1 Chronic illness can be conceptualized as a chronic stressor
(Lepore, 1997) or chronic strain (Pearlin, 1989). It is not a transient event
but a life circumstance involving a series of interrelated life strains – some of
which can be addressed by individual or family coping efforts and others that
are outside of the realm of personal control.

In this chapter I present a framework for studying married couples’ coping,
summarize some of my colleagues’ work that has spurred my own, and present
some of my own work. I weave two questions throughout the chapter that
are central to understanding marital coping processes: first, how does context
– specifically, the interpersonal, medical, and temporal contexts – affect
couples’ patterns of coping with chronic illness? Second, how does gender fit
into the equation? Is the experience of living with a chronically ill spouse
the same for men and women?

Coping with Chronic Illness

Mirroring the zeitgeist of the time, my own study of coping started out at the
individual level of analysis. After thrashing around my first year of graduate
school, I was lucky enough to become involved in a longitudinal study of
coping and adaptation to chronic illness in middle and late life. The research
project was designed by my mentor, Barbara J. Felton, who understood that
physical illness was a, if not the, major life strain confronting older people.
Theories in social gerontology suggested that illness, disability, and health
declines affect older people’s psychological well-being and those cognitive and
behavioral coping efforts should mediate this connection (see, for example,
Felton and Revenson, 1989). Moreover, as different illness conditions pose
different degrees of life threat, controllability, uncertainty, and intrusiveness
into daily life, we included context in the study by comparing four different
chronic conditions: hypertension, diabetes, systemic blood cancers, and rheum-
atoid arthritis.

Until the late 1970s, coping was viewed largely as a dispositional construct
(e.g., Haan, 1977). Richard Lazarus challenged that with his stress and coping
paradigm (Lazarus, 1981; Lazarus and Launier, 1978; Lazarus and Folkman,
1984), which brought together two ideas: first, that individuals’ experience of
stress is dependent on their cognitive and affective appraisals of the event,
and second, that coping was shaped by both personal resources (or disposi-
tions) and situational determinants. The Berkeley Stress and Coping Project
had developed the Ways of Coping scale (Lazarus and Cohen, 1977) to test
this paradigm, and we added this new measure to our battery of more
dispositional coping measures. In several papers we presented empirical evi-
dence that coping efforts did affect individual adjustment, that coping affected
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mental health outcomes more strongly than the reverse causal possibility, and
that personal and situational factors such as age, level of disability, the nature
of the illness, and social support also affected coping processes (e.g., Felton
and Revenson, 1984; 1987; Felton et al., 1984; Revenson et al., 1983).

In our attempts to be sensitive to respondents’ health status, the study
interviews took place in kitchens, living rooms, and diners across the five
boroughs of New York City. Often, the patient’s husband or wife would ask,
“What about me? Don’t you want to know how I feel about the illness?
Aren’t you going to talk to me, too?” Being a dutiful graduate student and
novice researcher, I adhered to the study’s protocol, banning the partner to
the den for fear of contaminating the patient’s responses. However, I often
stayed an extra hour once the formal interview was completed, to talk
with the spouse, pretend to record the information, and even ask a few
of the study’s questions. And as any good researcher knows, the most
interesting material occurs after the interview is formally over. It was these
conversations over coffee and cookies (and in one case, figs picked from
a backyard tree in Brooklyn) that fueled my interest in how illness affects
the patient, the spouse, and the marital relationship. At the same time, an
article by Wortman and Dunkel-Schetter (1979) piqued my interest further
by laying forth their theory of the possible “negative” effects of social support
– that, unintentionally, family members may not be able to provide needed
support because the relative’s cancer creates a sense of personal threat or
discomfort.

It seemed that the spouses2 of people with chronic illness were caught
between a rock and a hard place. Marriage is a primary relationship because
it is (hopefully) long term, affords a central role identity, and provides a
fundamental resource of social support. Husbands and wives of chronically ill
persons experience unique stressors. Some emanate directly from caregiving,
where spouses are inextricably involved in decision-making about treatment
and day-to-day care. Other stresses emerge from the need to restructure
family roles and responsibilities as the disease progresses or presents new
challenges. Still other stresses are filtered through the lens of the patient’s
experience, as in the case of a spouse feeling helpless at seeing her or his
partner in pain (Revenson and Majerovitz, 1990). There are also societal or
normative expectations that the healthy spouse care for his or her ill partner.
In fact, the provision of support may be conceptualized as a stressor for the
spouse in its own right, particularly when, as in the case of chronic illness, it
is a lifelong task.

One central aspect of couples’ coping involves the transaction of social
support (Burman and Margolin, 1992; Cutrona, 1996). Thoits (1986) refers to
support as coping assistance and Bodenmann (1997) as supportive dyadic
coping. Spouses provide love and affection, especially the assurance that the
patient is loved despite any adverse changes that illness has wrought on the
physical body, personality, or quality of the marriage. They provide tangible
assistance with day-to-day responsibilities and special needs created by treat-
ment, validate their partners’ emotions or coping choices, and help their
partners reappraise the meaning of the illness. Spouses share the existential
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and practical concerns about how the illness may affect the marriage and
family in the future. They provide continuity and security in a life disrupted
by the physical indications and emotional meanings of illness.

Thus, spouses occupy a dual role in the coping process: as primary provider of
support to the ill partner, helping her or him to cope, and as a family member
who needs support in coping with the illness-related stressors she or he is
experiencing. Role conflict is likely to occur, and the amount of support the
spouse is able to provide may be limited by the stressors she or he is facing.

Examining Marital Coping within an
Ecological Framework

Since that early research, I have advocated that coping with chronic illness
can be studied best within an ecological or contextual perspective. A plea for
including context has a long history in psychology from Lewin (1943/1997)
and Murray (1938) to Mischel (1968) and Bronfenbrenner (1977; 1986).
Within the stress context, it continues with vigor in the work of Bradbury
(Bradbury and Fincham, 1991; Pasch et al., 1997), Coyne (Coyne and Fiske,
1992; Lyons et al., 1998); DeLongis (O’Brien and DeLongis, 1997), Hobfoll
(1989); Lepore, (1997); Repetti (Repetti et al., 2002; Repetti and Wood, 1997),
and T. W. Smith (Brown and Smith, 1992; Smith, 1995).

My perspective (Revenson, 1990; see also Anderson and McNeilly, 1991;
Ickovics et al., 2001) views psychosocial adaptation as a function of the eco-
logical niche that the person, or in this case the couple, occupies. The ecolo-
gical niche involves several interdependent and overlapping systems, which
I have labeled the sociocultural, interpersonal, situational, and temporal con-
texts (see Figure 19.1). This ecological or contextual approach serves as a
framework that exposes the interconnections among factors that influence
couples’ coping.

The sociocultural context includes molar variables such as age, gender, socio-
economic status, and educational level. These demographic markers may be
proxy variables denoting health-promoting or health-damaging psychological
processes (Matthews, 1989) or may serve as moderators of the relationship
between stress and coping; they also may reflect the coping resources avail-
able to the couple. Culture also may define the acceptability of particular
coping responses: for example, the acceptability of emotional expression as an
adaptive mechanism varies widely.

The interpersonal context represents both the marital relationship itself as well
as interpersonal relationships that connect with either partner or the couple
as a unit. Although most researchers focus on one aspect of the interpersonal
context – naturally occurring support systems (i.e., family and friends) –
interpersonal aspects of the health care environment, such as the patient-
physician relationship, also may affect coping and adaptation. Because my
focus is on the couple as a unit, the interpersonal context includes aspects of
the relationship that existed before the diagnosis as well as those that have
emerged as a consequence of the illness.
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Figure 19.1 An ecological framework for studying personality-disease relationships.
Reprinted from T. A. Revenson (1990). All other things are not equal: An ecological
perspective on the relation between personality and disease. In H. S. Friedman
(Ed.), Personality and Disease (pp. 65–94). Copyright © 1990 John Wiley & Sons.
Reprinted by permission of John Wiley & Sons, Inc.

The situational context encompasses those aspects of the proximal environ-
ment that create or alleviate stress. It includes both the specific stressors that
a particular illness presents (such as pain, disability, or life-threat) as well as
other major and minor stressors that couples confront as they live with the
illness. For example, unemployment may affect the ability to pay for medical
treatment; at the same time, disability may affect employment status.

The temporal context can be conceptualized in a number of ways and, in
my opinion, is the most understudied in research. It encompasses both the
timing of illness within the individual’s life and the progression (or “life”) of
the illness. Life transitions or unexpected events that occur “off-time” in the
“normative” life cycle are likely to be perceived as more stressful than those
that are experienced “on-time” (Neugarten, 1979), particularly if they occur
prematurely, leaving the individual no time for anticipatory coping or planning.
With off-time events, relatively few age peers are simultaneously experiencing
the same life situation.
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Similarly, disease staging and progression of illness provide clues as to
what coping tasks are most salient. A newly diagnosed breast cancer patient
may be dealing with the meaning of the illness, recovery from surgery,
and weekly radiation therapy; two years later she may have no physical
symptoms but be dealing with the uncertainty and threat of recurrence.
A slower disease progression (for example, a slower-growing tumor) may
allow a gradual and smoother adaptation, as people cope with their illness in
smaller bites and as anticipatory coping efforts are made for future problems.
A disease course marked with frequent transitions from health to illness
– sometimes without warning – may prove a harder road to follow. This
suggests that individual coping efforts must accommodate to rapidly changing
illness demands.

Three aspects of this contextual perspective are worth noting with regard to
couples’ coping. First, a couple constitutes a social system in itself, but also
exists within a number of interdependent social systems. In thinking about a
contextual model of marital coping with illness, the interpersonal context
might be thought of as forming the larger structure under which all other
contextual systems fall.

Second, an ecological approach addresses the reciprocal relationships between
individuals and the social systems with which they interact. The fundamental
characteristic of a marital relationship is behavioral interdependence – that is,
each person’s overt behavior affects the overt behavior and subjective percep-
tions of the other. However, any relationship that endures long enough to
allow both partners to form attitudes and beliefs about each other and about
the relationship (as most marriages do) also can be viewed as exhibiting
psychological interdependence (Huston and Robins, 1982). Psychological inter-
dependence indicates that attitudes, beliefs, and behavior are the result, at
least in part, of the interactions between the spouses.

The coping process involves transactions between two individuals (husband
and wife) or between a couple and a social system (for example, the extended
family or the health care system). The psychosocial effects of illness extend in
a ripple effect: each family member’s reaction to illness and coping responses
reverberate throughout the whole family and back again. Thus, in examining
coping at the marital level, researchers must look not only at the reaction of
one spouse to the other’s coping behavior, but at how each spouse directly
or covertly influences the other spouse’s cognitions, emotions, and actions.
For example, it is not enough to know that the one partner was trying to be
supportive; it is also critical to know whether that support was perceived as
helpful by the recipient (Lanza et al., 1995).

Third, variables beyond the level of the individual are critical to under-
standing an ecological perspective. Individual coping choices do more than
affect both partners individually – they affect the marital relationship. Admit-
tedly, it is conceptually and methodologically difficult to untangle the effects
of the illness on each spouse from the effects of illness on the marriage.
Methodologically, this can be done in a number of ways: collecting parallel
data from both spouses and examining fit or congruence, or asking each
spouse about marital-level variables.
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Translating from the individual to the marital level, each coping task that
patients confront has a counterpart in marital functioning. The medical un-
certainty about prognosis and disease progression is mirrored in uncertainty
about the future functioning of the marriage and the family. What will happen
to daily life if the ill spouse becomes severely disabled? Which family activities
may be sacrificed in order to accommodate a demanding treatment regimen
or its effects? Even small chores or events, such as doing laundry or going to
a cocktail party, may become transformed into chronic strains that overshadow
other aspects of family life. As Pearlin has written, “disruptive events acquire
much of their stressful character not by their own direct impact but by disrupt-
ing and dislocating the more structured elements of peoples’ lives” (Pearlin
and Turner, 1987: 148; see also Pearlin, 1991; Pearlin et al., 1981).

Spouses may be forced to take on new or additional responsibilities when
the patient becomes physically disabled. Further, these changes in role respons-
ibilities may lie outside traditional gender roles. For example, when married
women are afflicted with disabling illnesses such as rheumatoid arthritis or
multiple sclerosis, husbands need to take on a greater share of household
chores and childcare. Similarly, some wives of men whose employment is
terminated by disability find that they need to work outside the home.

Although I have focused so far on the negative consequences of chronic
illness on marriage, there are positive aspects as well, and as researchers, it is
important to study them. While some patients and spouses report that the
illness has a negative effect on family life, others report that it brought them
closer together (Schmaling and Sher, 2000). Illness narratives and personal
stories are replete with examples of personal growth, of how people changed
their lives with the onset of illness. Some studies have documented that
strong marriages become stronger and weak marriages deteriorate, but others
have found that close families can become severely strained and less en-
meshed families are able to adapt with less effort (Patterson and Garwick,
1994).

This leads to the conclusion that illness should be conceptualized at the
familial-, or in this case marital-, level of analysis, and the research questions
must begin to focus on the contextual influences that enhance or inhibit a
couples’ coping efforts. The question becomes not whether coping works, but
when, for whom, and under what circumstances certain coping efforts promote
adaptation. Rosnow and Rosenthal (1989: 1280) have noted that “there is a
growing awareness in psychology that just about everything under the sun is
context dependent in one way or another”, but I believe that this statement
diminishes the importance of context: to understand adaptation to adversity,
we must treat coping as a process that unfolds in particular relationships and
within specific sociocultural, interpersonal, situational, and temporal contexts.

Couples’ Coping with Rheumatic Disease

With that as prologue, I now address some of these marital-level coping issues
with data from a study of couples’ coping with rheumatic disease. Rheumatic
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diseases, such as rheumatoid arthritis, are chronic auto-immune disorders
which pose no immediate life threat but create a complex set of illness-related
stressors, including severe and often unpredictable pain, joint swelling and
stiffness, physical disability, and uncertainty about disease progression (Newman
et al., 1996). The symptoms and progression of rheumatic diseases are man-
ageable, but not curable by current medical treatment. Persons with rheum-
atic disease must adjust their lifestyle to accommodate frequent medical
care, ongoing pain and stiffness in joints, unpredictable symptom flares, and
increasing physical disability. The rheumatic diseases occur 3–4 times as often
among women as men, creating an interesting context in which to study the
role of gender in coping (Revenson and Danoff-Burg, 2000).

The findings of the multiple disease coping study described previously and of
a longitudinal study of women with rheumatoid arthritis which I conducted
with Kathleen Schiaffino (Revenson et al., 1991; Schiaffino and Revenson,
1992; 1995a; 1995b; Schiaffino et al., 1991) provided information about the
range of coping strategies used and their effects on psychological adjustment.
At the same time, I felt that I didn’t have a grasp on the specific issues faced
by the spouses of these individuals.

As a first step, Deborah Majerovitz and I interviewed the husbands of the
63 married patients in the Revenson and Schiaffino study, asking them to
reflect on how the illness had affected not only their well-being, but also their
marriage (Revenson and Majerovitz, 1990).

The five most frequently reported stressors involved the husbands’ emo-
tional reactions to the way that illness had affected their wives, themselves,
and the marital relationship: Seeing their wife in pain and feeling helpless
to do anything about it; frustration with their wife’s physical limitations and
the impact the disability had on daily life; reductions in shared pleasurable
activities, including socializing, recreational activities, and sex; watching their
wife become more depressed; and worries regarding their wife’s future health
and how the marriage would be affected.

We also found that social support from the spouse affected the ill wife’s
adjustment. Husbands provided more support to wives who were in greater
pain or were more depressed (Revenson and Majerovitz, 1991). Thus, husbands
weren’t driven away by the emotional needs of their wives, but appeared to
be responsive to them. However, the effectiveness of spousal support was
moderated by how the wife appraised her illness: for wives who viewed their
illness as uncontrollable and severe, spousal support was linked to increased
depression; in contrast, for wives who felt they could handle their illness,
spousal support was linked to lower depression (Schiaffino et al., 1995). One
thing was clear: living with a spouse with rheumatic disease creates a life situ-
ation of ongoing concerns that affect social and sexual interactions between
husband and wife (Majerovitz and Revenson, 1994; Revenson and Gibofsky,
1995).

Our next step could have been to examine how one partner’s coping affected
the other’s well-being. But a more intriguing and pressing theoretical question
seemed to be that of dyadic coping – looking at the couple’s coping patterns
as a unit.
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Conceptual Models of Marital-level Coping

In the past decade, a number of studies have examined couples’ coping with
illness at the dyadic level of analysis. This research has studied heart disease
(Coyne and Smith, 1991; Coyne et al., 2001; Lyons et al., 1998; Michaela, 1987;
Rankin-Esquer et al. (2000); Rohrbaugh et al., 2002; Suls et al., 1997), end-
stage renal disease (Gray et al., 1985), infertility (Berghuis and Stanton, 2002;
Levin et al., 1997; Pasch and Christensen, 2000); rheumatoid arthritis (Bermas
et al., 2000; Danoff-Burg and Revenson, 2000; Manne and Zautra, 1989; 1990;
Revenson, 1994; 1995; Tucker et al., 1999) and cancer (Baider et al., 1998;
Hagedoorn et al., 2000; Halford et al., 2000; Manne et al., 1999; Northouse
et al., 1995; Pistrang and Barker, 1995), as well as other health conditions
(Schmaling and Sher, 2000). These studies can be characterized by three
different approaches to couples’ coping: relationship-focused coping; mutual
influence; and coping congruence (“fit”). All three approaches can be applied
to couples confronting a health-related stressor, all integrate elements of
family systems theory, and all require the researcher to obtain data from
both husbands and wives. No one approach is more “correct” than others,
and some studies use more than one approach.

Relationship-focused Coping

An exciting approach to couples’ coping focuses on maintaining the quality of
the marital relationship as a focus of coping (Coyne and Fiske, 1992; DeLongis
and O’Brien, 1990; Lyons et al., 1998; O’Brien and DeLongis, 1996; 1997).
This approach extends the individualistic stress and coping paradigm to dyadic-
level coping and also considers coping within the interpersonal context of the
health care system.

Within the stress and coping paradigm (Lazarus, 1981; 1999; Lazarus
and Folkman, 1984; Lazarus and Launier, 1978), coping strategies have been
described as serving problem and emotion-focused functions. In the former,
coping efforts are aimed at managing or eliminating the source of stress; in
the latter, coping is directed toward managing the emotional distress that
arises from stress appraisals. Supportive relationships are conceptualized prim-
arily as available resources that can aid the individual’s coping in a number of
ways – by providing information about coping options, feedback validating or
criticizing the individual’s coping choices, instrumental assistance in carrying
out the coping actions, or emotional sustenance to help sustain coping efforts.
As such, social support has been conceptualized as coping assistance (Thoits,
1986).

This reformulation of the stress and coping paradigm adds a third and
possibly superordinate coping function: relationship-focused coping. Relationship-
focused coping involves attending to the other partner’s emotional needs
while maintaining the integrity of the marital relationship, and managing
one’s own stress without creating upset or problems for others. It involves a
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balance between self and other, with the goal of maintaining the integrity of
the marital relationship above either partner’s needs. Relationship-focused
coping modes include negotiating or compromising with others, considering
the other person’s situation, and being empathic (DeLongis and O’Brien, 1990).

A couple of studies have examined relationship-focused among couples
in which the husband had experienced a myocardial infarction (Coyne and
Smith, 1991; Suls et al., 1997). Both focused on a particular relationship-
focused coping strategy, protective buffering, that involves “hiding concerns,
denying worries, and yielding to the partner to avoid disagreements” (Coyne
and Smith, 1991: 405). Although protective buffering is ostensibly used to
avoid disagreements and “protect” the relationship, it appears to exact psy-
chological costs for the person using it, in terms of increased psychological
distress. Thus, wives’ coping efforts to shield husbands from stress in the post-
MI period may have contributed to their own distress (Coyne and Smith,
1991), as did husbands’ efforts to protect their wives (Suls et al., 1997).
Perhaps this happens because the partner using protective buffering feels
constrained to express negative emotions or worries to the other person (cf.,
Lepore’s idea of social constraints, 1997). However, protective buffering does
not appear to harm the spouse, that is, the person being “protected” (Suls
et al., 1997). Thus, relationship-focused coping may require a tradeoff between
protecting one’s own well-being and one’s partner’s.

Mutual Influence Models

Mutual influence models do not specify a particular function of coping, but
focus on the effects of one partner’s coping on the other partner’s coping and
adjustment (e.g., Manne and Zautra, 1990). A recent study by Berghuis
and Stanton (2002) of adjustment to infertility provides a nice illustration, in
that it attempts to untangle three possible mechanisms through which each
partner’s coping influences her or his adjustment as well as the other part-
ner’s adjustment. The first mechanism is essentially an additive, or separate
influence model: each person’s adjustment is independently affected by her or
his coping and her or his spouse’s coping. The two other mechanisms are
interaction models in which the relation between one partner’s coping and
her or his adjustment is tempered by what the other person is (or is not)
doing. One version of this model posits that if partners use similar coping
strategies then adjustment would be greater. The other version suggests that
one partner’s use of an effective strategy might predominate, either nudging
the other partner’s coping in the same direction or “canceling out” the effects
of the partner’s less effective strategies.

These models were tested in a prospective study of couples seeking treat-
ment for infertility (Berghuis and Stanton, 2002). Husbands and wives com-
pleted measures of coping, depression, and marital satisfaction prior to
participating in a medical procedure (artificial insemination by the husband)
and after receiving a negative pregnancy test result. All three models were
supported to some extent with regard to coping through emotional approach,



540 REVENSON

a coping mode that involves both emotional processing and emotional expres-
sion. The relationship between women’s use of emotional approach coping
and depression was a function of their husbands’ use of that same strategy. If
women coped primarily through emotional approach, their husbands’ use of
that strategy was less influential on (the woman’s) level of depression. In
contrast, if women used very little emotional approach coping, their husbands’
coping through emotional approach coping was more strongly related to the
woman’s depression level.

Conversely, if husbands engaged in emotional approach coping – while
the wives did not – the women had relatively low depression scores. But if
husbands also did not use this strategy – that is both members of the couple
coped very little through emotional approach, women were more depressed
after the failed insemination attempt. This pattern of findings suggests a
compensatory coping model, in which one person in the family has to use an
effective coping strategy (effective, that is, relative to the target stressor).

Coping Congruence

Conceptualizing couples’ coping in terms of congruence is drawn from person-
environment fit theory (French et al., 1974) and family systems theories (e.g.,
Patterson and Garwick, 1984). Within family system theories, stressors such
as illness are seen as exerting a disorganizing influence on the family, which
then requires a reorganization effort. Couples’ coping involves these reorgan-
ization efforts, to maximize congruence or “fit” between the partners’ coping
styles, in order to cope most effectively as a couple. Strategies that work in
direct opposition or cancel each other out are incongruent and would lead to
worse psychosocial outcomes.

Congruence, however, can involve either similarity or complementarity of
coping styles. If spouses use similar coping strategies it might be easier to
contend with stress: coping efforts are coordinated and mutually reinforcing –
that is, one partner’s efforts will not impede the other’s. At the same time,
complementary coping styles can be congruent when they work in concert to
reach a desired goal, either enhancing the other person’s strategy or filling a
coping “gap.” In fact, complementary strategies may be more effective than
when husband and wife use identical strategies because the couple, as a unit,
would have a broader coping repertoire. Dissimilar strategies would be seen as
non-congruent if one partner’s coping efforts undermined the other partner’s
or effectively “cancelled them out.”

On with the Dance: Couples’ Coping with
Rheumatic Disease

To illustrate coping congruence theory, as well as to address questions of
gender, context, and the confluence of coping and social support provision,
I will use data from my own study of 113 heterosexual married couples with
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rheumatic disease. This study was designed with the goals of describing the
dyadic coping strategies of couples faced with a chronic physical illness and
those aspects of the medical, interpersonal, and temporal contexts that are
associated with those coping efforts. We looked at how partners support each
other in their coping efforts, and how dyadic or marital coping was associated
with psychological adjustment. Three central questions undergirded the study:
(1) Was the congruence (or similarity) of partners’ coping efforts more import-
ant than which strategies were used?; (2) How did the couples’ current life
context influence current coping efforts?; and (3) How did gender play out
in couples’ coping processes, particularly in the provision of emotional and
tangible support?

The primary measure of coping was the Revised Ways of Coping (WOC-II)
Scale (Folkman et al., 1986), a 66-item self-report measure that contains a
broad range of cognitive and behavioral strategies that husbands and wives
completed independently. Rather than assessing coping with response to a
self-named stressor or assessing global, dispositional coping styles, we made
the scale situation-specific by eliciting coping responses in response to “your
illness” (for the patient) or “your partner’s illness” (for the spouse). Although
most studies have adopted the factor structures found with samples of healthy,
young adult married couples and older couples (Folkman et al., 1986), we
found these structures did not fit our data, and conducted our own factor
analysis, producing a seven-factor solution that included a broad range of
strategies. A brief description of the strategies follows.3

Positive Problem-solving is an instrumental coping strategy with an optimistic
tone. It includes items involving forward-looking problem-focused cognitions
and behaviors, such as planning for action, and reappraising the illness as a
time of personal growth. Escape into Fantasy, a cognitive avoidance strategy,
describes a more passive coping style of wishing that things had happened
differently and imagining a better life situation. Distancing describes efforts to
minimize or avoid the threat and detach oneself from the emotional distress
caused by the illness. Rational Thinking reflects a calm, collected approach to
managing the stressful situation. Seeking Support involves actions to mobilize
social resources for reassurance and confirmation. Passive Acceptance includes
a number of non-actions that may not make things better, but prevent the
situation from becoming worse. This strategy reflects the coping mode of
“inhibition of action” that Lazarus (1981) described in his original paradigm,
but which has seldom been included in coping measures. Finding Blame describes
expressions of anger toward a person or circumstances responsible for the
stresses of illness.

Theme and Variations: Descriptions of Couples’ Coping

Cluster analysis was used to describe dyadic processes of coping and test the
notion of congruence by analyzing the similarity and differences in spouses’
coping efforts. The couple was the unit of analysis, with the wife and husband’s
scores on each of the seven coping strategies linked under a single identification
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number. Thus the cluster analysis grouped couples – not individuals – with
respect to their patterns of coping. The cluster profiles in Figure 19.2a–d
provide information about couples’ coping. From these profiles we can glean
information about the types of coping strategies used by couples in a particular
cluster, the degree to which each strategy was used (mean score), whether
any strategy or strategies are predominant, and whether husbands’ and wives’
coping styles are similar or dissimilar. Most importantly, cluster analysis –
though primarily a descriptive strategy – is able to portray complex patterns
among a set of coping strategies rather than examining them independently
(see also Danoff-Burg et al., 2000).

A fairly high level of congruence in their coping characterizes couples in
Cluster 1 (Figure 19.2a), although patients used slightly more of each strategy
than their healthy spouses. These couples are using a number of coping
strategies to a fairly high degree, particularly Positive Problem-solving and
Rational Thinking. Thus, the couples in this cluster could be characterized
as effortful partnerships, that is, both partners are coping actively with the
illness and using some of the same strategies.

Couples who were grouped in Cluster 2 (Figure 19.2b) show a moderate
degree of congruence in their coping, particularly with respect to the strat-
egies of Positive Problem-solving and Rational Thinking. Patients and healthy
spouses differed, however, in the intensity with which they used other strat-
egies. Patients used the strategies of Escape into Fantasy and Finding Blame to
a greater degree than did their spouses, and Distancing to a lesser degree.

In Cluster 3 (Figure 19.2c), there was again a high degree of congruence
but, in this case, the congruence was in the degree of coping (of any kind)
and not in the type of strategies used. Both partners did fairly little coping of
any kind, and no single strategy or strategies predominated.

Cluster 4 (Figure 19.2d) included those couples whose coping efforts were
most dissimilar. Patients used a combination of Distancing, Rational Thinking,
and Passive Acceptance, and tended not to use the strategies of Escape into
Fantasy or Finding Blame. In contrast, their healthy spouses exerted fewer
coping efforts across the board, although they used Rational Thinking to a
moderate degree. In this cluster, spouses differ in both intensity and content
of their coping.

Thus, the cluster analysis suggests that there are patterns of coping depicted
by the use of multiple coping strategies, or even coping modes, and that by
combining husbands’ and wives’ scores one can get a picture of the similarity
or dissimilarity of their coping efforts.

Contextual Correlates of Coping

These cluster profiles provide a description of couples’ coping patterns, but leave
unanswered many questions of determinants and outcomes: what contextual
factors are linked to particular coping profiles? To examine context I drew on
my theoretical model (see Figure 19.1) of the sociocultural, interpersonal,
situational, and temporal contexts. The situational context was conceptualized
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in two domains – the medical context (e.g., illness severity and functional
disability) and the stress context (e.g., other stressful events and chronic
strains, caregiver burden, depression). The temporal context was operationalized
not only as the length of illness and disease stage, but also as whether the
illness had been diagnosed before or after the couple was married.

Coping cluster differences were found in some contexts but not others.
There were no differences between the four coping clusters in any of the
social support measures, including the amounts of positive and problematic
(negative) social support received from or provided to the partner (or, in
parallel measures, the close social network). Nor were there differences among
coping clusters on more evaluative dimensions such as satisfaction with sup-
port received.

The medical context – pain, disease severity, disease activity, or disability
– was not related to a couples’ membership in any particular coping cluster.
There was, however, a consistent and meaningful pattern of cluster differ-
ences in the stress content, that is, the couples’ subjective experience of the
illness. Couples in Cluster 1 – the one in which couples were doing a good
deal of coping and using a lot of active, problem-focused strategies – stood
apart from the other three clusters in a number of meaningful ways. Patients
in this cluster had greater levels of depressive symptoms than patients in
any of the other three clusters, with half having scores indicative of clinical
depression. Spouses in this cluster perceived a much greater degree of stress
in their lives – specifically interpersonal stress with family and friends and
ways in which the partner’s illness intruded into their daily lives. Cluster 1
spouses also reported a higher degree of caregiver burden than spouses in two
of the other three clusters. Within the sociocultural context, Cluster 1 couples
were slightly younger, married for a shorter length of time, and the least
affluent.

What did this signify about the influence of context on couples coping?
I have described social support processes among couples facing chronic illness
as a tango, a stylized “dance” in which partners must coordinate the offering
and receipt of help in a fluid way that recognized the emotional context
surrounding the transaction (Revenson, 1993; 1995; Revenson et al., 1991).
But, as my colleague Suzanne Ouellette pointed out to me, not all couples
tango so elegantly. The cluster analyses and the way that context influences
coping patterns suggest that there are a number of ways of “dancing” to the
beat of chronic stress.

Patients in Cluster 1 were more distressed than patients in any other cluster
and their spouses felt a greater degree of stress was placed on them by virtue
of living with an ill partner. If we were to adopt a traditional stress and coping
model, we might conclude that the problem-focused efforts of these couples
may have not been able to manage the ongoing burdens of pain and increas-
ing disability, and that the efforts by these couples to improve their situation
may have left them feeling worse. Perceiving the ineffectiveness of their
coping efforts, they may have tried many different types of coping strategies,
also without success (Aldwin and Revenson, 1987). Either the indiscriminate
use of every strategy within their repertoire led to poorer adaptive outcomes,
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or emotional distress led these couples to try every coping strategy they could
think of in an attempt to manage that distress.

An alternative interpretation would be that the wide range of coping strat-
egies reflects flexibility in coping. These couples’ coping efforts may not have
minimized distress, but gave them hope because they were actively doing
something. More importantly, they were doing it as a team – they tangoed,
even if it wasn’t an elegantly executed tango. And, although the base rate of
seeking counseling was low within the full sample (approximately 23 percent
of patients and 19 percent of spouses), the majority of these individuals tended
to be in Cluster 1. It is possible that Cluster 1 couples may have been at the
stage of confronting the meaning of the illness, which may have (tempor-
arily) heightened their emotional distress, but we know little about their
long-term outcomes.

One other finding suggests yet another interpretation of the data. Patients
and spouses in Cluster 1 had higher scores on a measure of personal growth
developed to assess the positive outcomes of illness (Felton and Revenson,
1984). Thus, despite their distress, these actively coping couples were able to
reappraise their illness in a more positive light and could see benefits from
their struggle. Dyadic, contextual coping analyses may reveal a resilience that
may not be apparent from approaches that examine the effect of individual-
level coping strategies on individual-level outcome measures.

Cluster 4 showed the most dissimilarity between wives and husbands. Pati-
ents were actively coping with their illness, but their partners were reporting
few coping efforts overall. These couples were the oldest in the sample and
had been coping with the illness for the longest time. And, in most cases, the
illness had been diagnosed after they had been married for some time. This
suggests that, over time, the couples had developed styles of coping that were
independent yet complementary. And, in all likelihood, their coping has
become more effortless, part of the way they habitually interact. This finding
was not altogether surprising: in close relationships, we see a certain degree
of synchrony or orchestration that takes place as each person seeks to cope
with a common stressor or when one spouse attempts to support the other’s
coping (Eckenrode, 1991).

The less vigorous coping efforts of the three less-distressed clusters may
simply reflect a coping response that is appropriate to the (lower) level of
illness-related stress. This is consistent with Lazarus’ stress and coping para-
digm, emphasizing the importance of psychological appraisal processes and
the situation-specificity of coping (Lazarus, 1999; Lazarus and Folkman, 1984).
With long-term, non-life-threatening illness and effective treatment, percep-
tions of illness stress may lessen or stabilize over time, or couples may learn to
accommodate to the vicissitudes of the illness. A calmer, more graceful waltz,
rather than a rigid, stylized tango may better describe the coping efforts of
most couples in this study.4

From the data presented, dissimilar coping styles within a couple do not
signal a greater level of psychological or marital problems. It is likely that the
partners’ different modes of coping did not cancel each other out, but more
likely complemented each other, producing a wider repertoire of coping options.
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The answer to the question of whether the fit between husbands’ and wives’
coping is a greater predictor of adjustment than simply knowing which strat-
egies were used remains unanswered; couples in one cluster characterized by
high similarity (1) were highly distressed, while in another cluster (3) they
were not.

What these data do indicate is the importance of understanding couples’ life
context and their perceptions of it, as they cope with a serious illness. Coping
seems less dependent on the objective circumstances of the illness, and more
on the couple’s integration of those circumstances into their life. For example,
although features of the medical context did not differentiate couples’ coping
patterns, the experience of pain or disability spilled over to distress experi-
enced by the healthy spouse.

Even this contextual analysis, however, cannot answer questions about
couples’ coping and long-term adaptation to illness. With cross-sectional data,
we can see the resulting patterns of congruence or incongruence of couples’
coping, but not the evolution of those patterns over time. Did one spouse’s
choice of coping strategy change how the other spouse coped? Do partners
knowingly coordinate coping efforts – whether capitalizing on similarity or
complementarity – to achieve desired outcomes? Does partners’ coping become
more congruent over time, as ineffective strategies or strategies that impeded
the other partners’ coping efforts are discarded and successful ones are adopted
or recycled? These are the questions of the next generation of coping research.

The Missing Variable of Gender

The study I described examined married couples’ coping within a number
of contexts, including the interpersonal and sociocultural contexts. However,
the rheumatic diseases affect women to a much greater extent than men.
Three-quarters of the patients were women – were the results reflecting, and
thus only generalizable to, female patient–male spouse dyads? Had I been
conceptualizing coping from an androcentric perspective, focusing on what
actions individuals and couples purposefully did and didn’t do? Had I ignored
the fact that particular types of coping are used more frequently by women
and may be more effective for women (Stanton et al., 2000)? Were there
other variables – variables more gender-relevant than self-report checklists of
a small set of cognitions and behaviors – that can provide a different approach
to couples’ coping processes (Revenson, 2001)?

In part because of funding priorities and practical constraints, most health
psychology studies focus on a specific disease. Because many diseases vary in
their prevalence among men and women, most studies of coping with illness
include respondents of only one sex. Thus, if we detect differences in patients’
or spouses’ adjustment, we cannot disentangle the influences of the illness
context and of gender, or conclude whether the experience of coping with
the “same” illness differs for men and women.

Wives face a greater burden than husbands, whether they are the partner
with the illness or the spouse-caregiver (Schmaling and Sher, 2000). In an
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early study, Hafstrom and Schram (1984) compared couples in which the
husband or wife had a chronic condition to couples in which neither spouse
was ill. Wives who were chronically ill did more housework, compared to
wives in non-ill families (although they spent fewer hours in the paid labor
force). There were no differences in marital satisfaction, although women
with chronic illness were less satisfied with their role performance as wives
and mothers. Wives whose husbands had a chronic illness were less satisfied
with their marriages than wives in non-ill families. Wives whose husbands
were ill were less satisfied in many areas – with their husband’s understand-
ing of their feelings, the amount of attention received from their husbands,
with their husband’s help around the house and his role performance as a
husband and father, and with the amount of time the couple spent together
and the way they spent it. They were also less satisfied with their role per-
formance as a mother, but surprisingly, not with their performance as a wife.
Clearly the women with ill husbands felt a responsibility to keep the family
and home intact, but at great personal cost.

In contrast, the situation where the wife has a chronic illness appears to
take less of a toll on the husband and the marriage. In Hafstrom and Schram’s
(1984) study, a wife’s illness has a weaker impact on the marital relationship
than a husband’s illness – on the time husbands spent listening to their
spouses’ problems and feelings, giving attention, or carrying out his roles as
husband and father. Studies of couples coping with a myocardial infarction
present a similar picture. (The majority of these studies are of male patients
and female spouses.) After a heart attack, men tend to reduce their work
activities and responsibilities and are nurtured by their wives. In contrast,
after returning home from the hospital, women resume household respons-
ibilities more quickly, including taking care of other family members, and
report receiving a greater amount of help from adult daughters and neighbors
than from their healthy husbands. Michela (1987) found such substantial
differences in husbands’ and wives’ experience that he wrote, “His experience
is filtered through concerns about surviving and recovering from the MI
with a minimum of danger or discomfort, while her experience is filtered
through the meaning of the marital relationship to her – what the marriage
has provided and, hence, what is threatened by the husband’s potential death
or what is lost by his disability” (p. 272). Is this a result of gender-role
socialization? Or is it because of differences between being a patient and being
the caregiver?

The cluster analyses didn’t give strong hints about the influence of gender.
I had wondered if some of the differences I found between patients and
spouses’ coping were a reflection of gender. Although the sample included
too few male patient–female spouse couples to analyze separately, we were
able to redo the cluster analysis with only the female patient–male spouse
couples. The findings were essentially identical to those reported for the full
sample. We also looked at the proportion of couples in each cluster in which
the wife versus the husband was ill. The proportion of women patients in
each cluster was different: Cluster 1 – the most congruent cluster – included six
times more couples in which the wife was ill; this ratio was 2 : 1 in Cluster 2,
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3 : 1 in Cluster 3 and 4 : 1 in Cluster 4. Thus, it seems that the pattern of
couples’ coping we found may be shaded by gender.

We also examined the interaction of gender and patient–spouse role. Role
(patient or spouse) was seen as a within-couple source of variance and patient
gender as the between-couple factor. There were no significant effects on any
of the seven coping strategies. However, there were significant findings for a
number of measures of psychosocial adjustment. In terms of gender differences,
women had significantly higher scores than men on depressive symptoms,
psychological distress, and sexual dissatisfaction; there were no differences in
marital satisfaction. This suggests that gender has an influence on adjustment,
regardless of whether one is the person with rheumatic disease or their spouse.

However, there were a number of interesting interactions between gender
and patient status. Comparing the four groups (female patients, male patients,
female spouses, and male spouses), female patients had the highest levels of
depression and male patients the lowest. In fact, female patients were the
only group to approach the scale score that indicated clinical depression.
Mirroring this effect, female patients had the lowest well-being scores and
male patients the highest. Although there was not a significant interaction
effect for marital satisfaction, there was a main effect for patient status: Pati-
ents (male and female) reported greater marital satisfaction than their healthy
spouses did.

The finding that female patients had lower psychological well-being than
their male counterparts mirrors the literature on gender differences in depres-
sion in the general population (Gore and Colten, 1991). Although depression
is often related to pain, disability, and disease severity, there were no differ-
ences between female and male patients on any of these medical variables.
I then turned to more interpersonal explanations.

An Alternate Conceptualization of Social Support:
The Division of Household Labor

Thoits (1986) has conceptualized social support as coping assistance, instru-
mental and emotional support assisting with problem-focused and emotion-
focused coping, respectively. In addition to questions assessing receipt and
provision of tangible support in more traditional ways, Ana Abraído-Lanza
and I decided to think of the division of household labor as a way to capture
couples’ support transactions (Revenson and Lanza, 1994).

The division of household labor reflects a broader and more gendered
approach to coping, as adjustment to illness reflects the need to redistribute
family roles and responsibilities (Patterson and Garwick, 1994). Many socio-
logical studies (e.g., Hochschild, 1989) have documented a gender gap in men
and women’s sharing of household responsibilities. Even with the growing
proportion of women in the paid labor force, women spend an average of 15
more hours a week on household responsibilities than do men. This gender
inequity has been found to have important mental health implications for
women (e.g., Crosby and Jaskar, 1993).
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We felt that we would find a gender inequity among couples coping with
illness, and that this inequity would be related to psychological well-being,
support satisfaction, and marital satisfaction. In marriages where women were
ill, there would be a narrowing of the gender gap in the division of household
labor; that is, men would pick up more of the ongoing household responsibil-
ities. In contrast, in marriages where the husband was ill, women would take
on even more responsibilities.

We asked the wives and husbands (separately) about the division of house-
hold labor on 14 different household tasks. For each task, respondents were
asked to divide 100 percent into the proportion of that task done by themselves,
their spouse, and others (either family members or paid help). Using those
proportions, we compared how the distribution of household labor differs
across couples in which the wives were ill and couples in which the husbands
were ill, comparing them to a sample of couples matched for age and socio-
economic status with no chronic illness.

Overall, the data mirrored the gender gap in the division of household labor
found in other sociological studies: for most tasks, wives did over half of the
work. This finding did not differ whether we use the wife or husband’s report.
In fact, in most cases, wives and husbands agreed about how household work
was shared, so we combined their data to produce a couple’s score.

Our first hypothesis addressed whether division of household labor shifts
when wives are ill; specifically, that it moves toward greater gender equity. It
did: women with rheumatic disease relinquished or were relieved of some of
their household responsibilities, particularly when disability was more severe.
However, this occurred only in specific areas. In fact, women with rheumatic
disease did no less of the daily cooking or dishes as compared to healthy wives
(either in couples where the husband is ill or in healthy couples), and about
two-thirds of the social planning. Husband and wives in all three types of
couples shared responsibility equally for domestic finances.

The second part of the hypothesis predicted not only a shift in the pattern
of women’s work among couples in which the wife has a chronic illness, but
a move toward greater gender equity. This part of the hypothesis was only
partially supported and, again, differed by type of task. For some tasks, such
as running errands and grocery shopping, husbands picked up the slack,
increasing their proportion of work done. For others, such as laundry and
heavy cleaning, the decrease in work by ill wives was filled by a combination
of the husband doing more and use of outside (paid or unpaid) help. With
regard to childcare and routine cleaning, couples tended to rely on outside
help (either paid or family help) to compensate for the ill wives’ decrease. For
traditionally male tasks (taking out garbage, household repairs, outside chores,
car maintenance), we found little difference in the distribution of labor among
couples where the wife was ill and healthy comparison couples: men con-
tinued to do these tasks.

What happens to the division of labor when the husbands have rheumatic
disease? Based on earlier literature, we had predicted that wives would as-
sume many of the traditionally male responsibilities. We were wrong. Ill men
did reduce their contribution, doing less than healthy husbands or husbands
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of ill wives. Wives picked up the garbage, and did a bit more of the household
repairs, but outside chores and car maintenance were given over almost
wholly to outside help. Thus, women do not take on all of their husband’s
responsibilities.

These analyses underline the fact that married couples’ experience of
coping with illness cannot be extricated from gender. Most of the couples
appeared to be resourceful in taking some of the burden off the ill partner
and in getting household responsibilities done. This may have been possible
because this sample had the financial resources to do so; the picture may be
different in families with fewer economic resources. Although there was clearly
a responsiveness of couples to adjust how household responsibilities are shared
when one partner has a chronic illness, women – even those who are ill –
were still responsible for many of the around-the-clock maintenance tasks
such as cooking, cleaning and child care. Rose et al. (1996) reached a similar
conclusion in their study of spouses of survivors of acute myocardial infarction;
husbands of ill women increased their responsibilities, while ill women de-
creased theirs. However, wives recovering from MI carried a heavier burden
of household responsibilities than their male counterparts.

The manner in which household tasks are shared even in ill couples sug-
gests that a gender-based typology persists despite illness, and that certain
tasks remain forever the province of husband or wife. Women do more of the
tasks that need either daily or immediate attention and fix women’s lives into
a more rigid routine, such as feeding the family and attending to children’s
needs. Whether this is really what women want is an open question. Clearly,
being saddled with household chores can become problematic and even detri-
mental to health when one has a rheumatic disease, as pain, joint swelling,
and symptom flares are not predictable, controllable, or time-limited. Others
have suggested, however, that women (and men) may view maintaining this
traditional role and keeping charge of the household may be one way that
wives support the person who is able to be in the work force. Similarly,
Abraído-Lanza (1997) has shown that keeping a culturally and personally
valued social role improves well-being.

Emotional Support: Giving, Receiving, and Judging

The gender differences in adjustment to illness we found also may be shaped by
the degree to which female and male patients feel supported by their part-
ners. In the early study of women with rheumatoid arthritis and their spouses
I described previously in this chapter, a number of wives of ill men confided
that they had lessened their own requests for emotional support, for fear of
increasing their ill husbands’ distress (Revenson and Majerovitz, 1990; 1991;
Schiaffino et al., 1995). Since then, we have learned that emotional-approach
coping, involving both the processing and expression of emotions, may be more
advantageous for women than men (Stanton et al., 2000), and that being
unable to express one’s feelings – what Lepore (1997) terms social constraints –
may result in dissatisfaction with support and decreased well-being. Thus we
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looked at whether there were gender differences in the perceptions of support
transactions, and whether a less than desired level of emotional support may
be related to adjustment difficulties.

We asked husbands and wives about the degree to which they received
positive and problematic support from their partners, the degree to which
they gave positive and problematic support to their partners, and the degree
to which they were satisfied with the instrumental and emotional support
received from their partners. (Problematic support was conceptualized and
measured as the transactions of “support that are seen [by the recipient] as
non-supportive, even though the provider’s actions may have been well-
intended . . . for example, when it is neither desired nor needed, or when the
type of support offered does not match the recipient’s needs”, Revenson et al.,
1991: 807–8). Again we examined the separate and combined effects of
gender and role (patient versus spouse).

There were no gender differences among patients in the degree to which
positive or problematic support was received. However, there were significant
differences between male and female spouses. Husbands of ill women reported
receiving more positive support than wives of ill men. Mirroring this finding,
wives of ill men reported receiving more problematic support than did
husbands of ill wives. There were no differences among men and women in
the amount of positive or problematic support that they reported giving to
their partner.

Ill wives and their husbands were equally satisfied with the instrumental
and emotional support they received from each other. However, there was a
large discrepancy between ill husbands and their wives: ill husbands were
extremely satisfied with the support received but, more importantly, their
wives were extremely dissatisfied. In fact, wives of ill men were the least
satisfied of all respondents, and they reported receiving less emotional support,
more problematic spousal support, and were dissatisfied with the emotional
and tangible support they were receiving from their partners.

Can this be linked to the discrepancies in household responsibilities? Per-
haps it was the feeling of never-ending responsibilities that led women caring
for ill husbands to feel dissatisfied with the instrumental and emotional sup-
port they were receiving from their spouses. Women who had a rheumatic
disease enjoyed greater sharing of household labor with their husbands,
but the couples also relied more on outside help. In contrast, in couples
where men were ill, wives were more likely to add some around-the-clock
maintenance tasks to their prior household tasks, perhaps leading to feelings
of burden and a lack of appreciation.

Woven together, these analyses suggest that a traditional gender-typed divi-
sion of labor exists even when chronic illness affects a marriage, and may
reveal only the visible surface of deeper emotional issues: what should a
husband and a wife contribute to a family when one person is ill or disabled?
How appreciated does each feel? And how does each develop a gender strat-
egy for coping with these issues at home? These are the underlying issues that
deserve further research attention in order to increase our knowledge about
the specific ways in which gender is part of couples’ adaptation to illness.
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Concluding Remarks

Couples’ experience of coping with illness can be extricated neither from
gender nor from the interpersonal, sociocultural, or temporal contexts in
which that experience is embedded. Whether they are the patient or the
caregiver, women assume a disproportionate share of the responsibilities for
maintaining the family’s organization and providing nurturance to family
members. Gilligan (1982) has noted that women tend to be socialized into
caretaking roles in close relationships and are more responsive to the well-
being of others; Wethington et al. (1987) have shown that women react not
only to their own stressors, but view others’ stressors as their own.

Differing gender roles and their influence on family coping processes have
implications for both family functioning and health behaviors. Whereas fam-
ily coping responsibilities may be natural extensions of women’s roles, they
create added stress for wife-caregivers. When their husbands are ill, wives do
not reap the same benefits of increased caregiving and support from their
husbands. They may be compelled to cope in different ways to complement
the husband’s style. On a more optimistic note, however, gender roles have
changed in a major way over the past quarter century. Cohort studies point to
less differentiation in gender roles today, which might suggest more flexibility
for families coping with stress in the future. Current studies of chronic illness,
including my own, often involve individuals in middle and old age, whose
early gender-role socialization is likely to be different than their respective
cohorts of tomorrow.

This points to a glaring inadequacy in our current conceptions of coping: if
we continue to focus only on the patient’s coping efforts and their relation to
adjustment, and on the instrumental or problem-solving aspects of coping, we
will miss the critical influence of gender. If we focus on patients’ individual
efforts without considering their meaning as part of a couples’ coping efforts,
we will miss the critical influences of significant others. Coping with illness
does not simply mean having illness – it involves caring for family members
with illness. With the exception of the Alzheimer disease literature, which
has focused a great deal on the concept of caregiver burden, coping research
has avoided issues of gender and family, choosing instead to focus on
motivations, emotions, and self-regulation processes.

The study of coping on a dyadic level represents a next step in understand-
ing process as well as outcome, particularly when individuals are coping with
a chronic stressor that affects both spouses. We cannot continue to separate
the study of coping processes from that of social support. Whether we choose
to conceptualize social support as a form of coping assistance (Thoits, 1986) or
as a mode of coping (Bodenmann, 1997; DeLongis and O’Brien, 1997), much
of what is considered coping involves the appraisals, actions, emotions, and
feedback of others (Lazarus, 1999).

It is important to begin to assemble a literature that examines the multiple
influences of family members on adaptation while considering the influence
of gender and gender roles, even if that research gets methodologically messy.
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The mandate of this research would be to learn the specific ways in which
gender is part of couples’ adaptation to illness in order for health psychology
to most effectively maximize family adaptation and provide guidance to med-
ical practitioners.
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Notes

1. This chapter focuses on heterosexual couples, and thus the conclusions may not
apply to same-sex couples. Similarly, many of the issues may apply to adult child
caregivers.

2. Throughout this chapter, the term “patient” will be used for the spouse with the
rheumatic disease and the term “spouse” will be used to connote the healthy spouse.

3. A complete description of the factor analysis procedures and results can be obtained
from the author. Interestingly, the structure was very similar to those found in
other studies of chronic illness (Dunkel-Schetter et al., 1992; Felton et al., 1984).
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4. A caveat is in order here: although family members’ responses to illness are
important determinants of adaptation, it is important to emphasize that the family’s
coping repertoire may be constrained by the medical context. Pain and imminent
death may be stronger determinants of family coping than either individual attributes
or family interactional styles. For example, even the most adaptive families may
not be able to cope in the short run with the demands of certain illnesses, such as
end-stage Alzheimer’s disease.
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