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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.



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
chronmic 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 Iliness (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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CHAPTER 1

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. 1 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
tulfilling 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., 1995¢; 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.

Acknowledgments

I would like to thank Leslie Martin for collaborative work on some points
made herein. This project was supported by research grant #AG08825 from
the National Institute on Aging.

Correspondence should be addressed to: Howard S. Friedman, Distinguished
Professor of Psychology, University of California, Riverside, CA 92521, USA.

References

Abelson, R. P. (Ed.). (1968). Theories of Cognitive Consistency: A Sourcebook. Chicago:
Rand McNally.

Amato, P. R., and Keith, B. (1991). Parental divorce and the well-being of children:
A meta-analysis. Psychological Bulletin, 110, 26-46.

Block, J., Block, J. H., Gjerde, P. F. (1988). Parental functioning and the home envir-
onment in families of divorce: Prospective and concurrent analyses. Journal of the
American Academy of Child and Adolescent Psychiatry, 27, 207-13.

Block, J., Block, J. H., and Keyes, S. (1988). Longitudinally foretelling drug usage
in adolescence: Early childhood personality and environmental precursors. Child
Development, 59, 336-55.

Bolger, N., and Zuckerman, A. (1995). A framework for studying personality in the
stress process. Journal of Personality and Social Psychology, 69, 890-902.

Brickman, A. L., Yount, S. E., Blaney, N. T., and Rothberg, S. T. (1996). Personality
traits and long-term health status: The influence of neuroticism and conscientious-
ness on renal deterioration in Type-1 diabetes. Psychosomatics, 37, 459-68.



HEALTHY LIFE-STYLE ACROSS THE LIFE-SPAN 19

Burg, M. M., and Seeman, T. E. (1994). Families and health: The negative side of
social ties. Annals of Behavioral Medicine, 16, 109-15.

Chassin, L., Olshavsky, R. W., Presson, C., Sherman, S., and Corty, E. (1984). Predict-
ing the onset of cigarette smoking in adolescents: A longitudinal study. Journal of
Applied Social Psychology, 14, 224-43.

Clark, K. M., Friedman, H. S., and Martin, L. M. (1999). The impact of religiosity on
mortality risk. Journal of Health Psychology, 4, 381-91.

Cohen, S. (1991). Social supports and physical health: Symptoms, health behaviors,
and infectious disease. In E. M. Cummings and A. L. Greene (Eds.), Life-span Develop-
mental Psychology: Perspectives on Stress and Coping (pp. 213-34). Hillsdale, NJ: Lawrence
Erlbaum.

Epel, E., Lapidus, R., McEwen, B., and Brownell, K. (2001). Stress may add bite to
appetite in women: A laboratory study of stress-induced cortisol and eating behavior.
Psychoneuroendocrinology, 26, 37-49.

Eysenck, H. J. (1985). Personality, cancer and cardiovascular disease: A causal ana-
lysis. Personality and Individual Differences, 6, 535-56.

Friedman, H. S. (Ed.) (1990). Personality and Disease. New York: Wiley & Sons.

Friedman, H. S. (1991/2000). Self-Healing Personality: Why Some People Achieve Health
and Others Succumb to Illness. New York (www.iuniverse.com).

Friedman, H. S. (Editor-in-chief) (1998). Encyclopedia of Mental Health (3 vols.). San
Diego: Academic Press.

Friedman, H. S. (2000). Long-term relations of personality and health: Dynamisms,
mechanisms, tropisms. Journal of Personality, 68, 1089-108.

Friedman, H. S. (2002). Health Psychology (2nd edn). Upper Saddle River, NJ: Prentice
Hall.

Friedman, H. S., and Booth-Kewley, S. (1987). The “disease-prone personality”:
A meta-analytic view of the construct. American Psychologist, 42, 539-55.

Friedman, H. S., Hall, J. A., and Harris, M. J. (1985). Type A behavior, nonverbal
expressive style, and health. Journal of Personality and Social Psychology, 48, 1299-315.

Friedman, H. S., Tucker, J. S., Martin, L. R. et al. (1994). Do non-scientists really live
longer? The Lancet, 343, 296.

Friedman, H. S., Tucker, J. S., and Reise, S. (1995a). Personality dimensions and
measures potentially relevant to health: A focus on hostility. Annals of Behavioral
Medicine, 17, 245-53.

Friedman, H. S., Tucker, J. S., Schwartz, J. E., Martin, L. R., and Criqui, M. (1995b).
Childhood conscientiousness and longevity: Health behaviors and cause of death.
Journal of Personality and Social Psychology, 68, 696-703.

Friedman, H. S., Tucker, J. S., Schwartz, J. E. et al. (1995¢). Psychosocial and behavioral
predictors of longevity: The aging and death of the “Termites.” American Psychologist,
50, 69-78.

Friedman, H. S., Tucker, J., Tomlinson-Keasey, C., Schwartz, J., Wingard, D., and
Criqui, M. H. (1993). Does childhood personality predict longevity? Journal of Per-
sonality and Social Psychology, 65, 176—85.

Hawkins, J. D., Catalano, R. F., and Miller, J. Y. (1992). Risk and protective factors for
alcohol and other drug problems in adolescence and early adulthood: Implications
for substance abuse prevention. Psychological Bulletin, 112, 64-105.

Hetherington, E. M. (1991). Presidential address: Families, lies, and videotapes. Presid-
ential Address of the Society for Research in Adolescence. Journal of Research on
Adolescence, 1, 323-48.

House, J. S., Landis, K. R., and Umberson, D. (1988). Social relationships and health.
Science, 241, 540-45.



20 FRIEDMAN

Jellinek, M. S., and Slovik, L. S. (1981). Current concepts in psychiatry. Divorce:
impact on children. New England Journal of Medicine, 305(10), 557-60.

Jessor, R., Turbin, M. S., and Costa, F. M. (1998). Protective factors in adolescent
health behavior. Journal of Personality and Social Psychology, 75, 788-800.

Kaplan, R. M., Manuck, S. B., and Shumaker, S. (1992). Does lowering cholesterol
cause increases in depression, suicide, and accidents? In H. S. Friedman (Ed.),
Hostility, Coping, and Health (pp. 117-23). Washington, DC: American Psychological
Association.

Laukkanen, J. A., Lakka, T. A., Rauramaa, R. et al. (2001). Cardiovascular fitness as a
predictor of mortality in men. Archives of Internal Medicine, 161(6), 825-31.

Lippa, R. A., Martin, L. R., and Friedman, H. S. (2000). Gender-related individual
differences and mortality in the Terman longitudinal study: Is masculinity hazardous
to your health? Personality and Social Psychology Bulletin, 26, 1560-70.

Magnus, K., Diener, E., Fyjita, F., and Payot, W. (1993). Extraversion and neuroticism
as predictors of objective life events: A longitudinal analysis. Journal of Personality and
Social Psychology, 65, 1046-53.

Marshall, G. N., Wortman, C. B., Vickers, R. R., Kusulas, J. W., and Hervig, L. K.
(1994). The five-factor model of personality as a framework for personality-health
research. Journal of Personality and Social Psychology, 67, 278-86.

Martin, L. R. and Friedman, H. S. (2000). Comparing personality scales across time:
An illustrative study of validity and consistency in life-span archival data. Journal of
Personality, 68, 85-110.

Martin, L. R., Friedman, H. S., Clark, K. M., and Tucker, J. S. (submitted). Personal
resilience: Health and longevity in the face of parental divorce.

McCartney, K., Harris, M. J., and Bernieri, F. (1990). Growing up and growing apart:
A developmental meta-analysis of twin studies. Psychological Bulletin, 107, 226-37.

National Cancer Institute (2001). http://cis.nci.nih.gov/fact/7_16.htm

Patterson, R. E., Satia, J. A., Kristal, A. R., Neuhouser, M. L., and Drewnowski, A.
(2001). Is there a consumer backlash against the diet and health message? Journal of
the American Dietetic Association, 101(1), 37-41.

Rhodewalt, F., and Davison, J. (1983). Reactance and the coronary-prone behavior
pattern: The role of self-attribution in responses to reduced behavioral freedom.
Journal of Personality and Social Psychology, 44(1), 220-8.

Rodin, J., Schooler, C., and Schaie, K. W. (Eds.) (1990). Self-directedness: Cause and
Effects Throughout the Life Course. Hillsdale, NJ: Erlbaum Associates.

Scarr, S., and McCartney, K. (1984). How people make their own environments:
A theory of genotype-environment effects. Annual Progress in Child Psychiatry and
Child Development, 98-118.

Schwartz, J. E., Friedman, H. S., Tucker, J. S., Tomlinson-Keasey, C., Wingard, D. L.,
and Criqui, M. H. (1995). Childhood sociodemographic and psychosocial factors as
predictors of longevity across the life-span. American Journal of Public Health, 85,
1237-45.

Shaw, D. S., Emery, R. E., and Tuer, M. D. (1993). Parental functioning and children’s
adjustment in families of divorce: A prospective study. Journal of Abnormal Child
Psychology, 21, 119-34.

Snyder, M., and Cantor, N. (1998). Understanding personality and social behavior:
A functionalist strategy. In D. T. Gilbert, S. T. Fiske, and G. Lindzey (Eds.), The
Handbook of Social Psychology (Vol. 1, 4th edn, pp. 635-79). New York: McGraw-Hill.

Stout, C., Morrow, J., Brandt, E., and Wolf, S. (1964). Unusually low incidence of
death from myocardial infarction in an Italian-American community in Pennsylvania.
Journal of the American Medical Association, 188, 845-9.



HEALTHY LIFE-STYLE ACROSS THE LIFE-SPAN 21

Suls, J., and Rittenhouse, J. D. (1990). Models of linkages between personality and
disease. In: H. S. Friedman (Ed.), Personality and Disease (pp. 38—64). New York: John
Wiley & Sons.

Taubes, G. (2001). The soft science of dietary fat. Science, 291, 2536—45.

Taylor, W. C., Pass, T. M., Shepard, D. S., and Komaroff, A. L. (1987). Cholesterol
reduction and life expectancy. A model incorporating multiple risk. Annals of Internal
Medicine, 106(4), 605-14.

Tennant, C. (1988). Parental loss in childhood: Its effect in adult life. Archives of General
Psychiatry, 45, 1045-50.

Terman, L. M., and Oden, M. H. (1947). Genetic Studies of Genius: The Gifted Child Grows
Up. (Vol. 4). Stanford, CA: Stanford University Press.

Terry, D. J., Hogg, M. A., and Duck, J. M. (1999). Group membership, social identity,
and attitudes. In D. Adams and M. A. Hogg (Eds.), Social Identity and Social Cognition
(pp- 280-314). Malden, MA: Blackwell.

Time magazine (1999). Eat your heart out: Forget what you know about eggs, mar-
garine and salt. July 19.

Tucker, J. S., Friedman, H. S., Tomlinson-Keasey, C., Schwartz, J. E., Wingard, D. L.,
and Criqui, M. H. (1995). Childhood psychosocial predictors of adulthood smoking,
alcohol consumption, and physical activity. Journal of Applied Social Psychology, 25,
1884-99.

Tucker, J. S., Friedman, H. S., Wingard, D. L., and Schwartz, J. E. (1996). Marital
history at mid-life as a predictor of longevity: Alternative explanations to the pro-
tective effect of marriage. Health Psychology, 15, 94-101.

Tucker, J. S., Schwartz, J. E., Clark, K. M., and Friedman, H. S. (1999). Age-related
changes in the association of social network ties with mortality risk. Psychology and
Aging, 14, 564-71.

US Department of Health and Human Services (1996). Physical Activity and Health:
A Report of the Surgeon General. Atlanta, GA: US Department of Health and Human
Services, Centers for Disease Control and Prevention.

Van Heck, G. L. (1997). Personality and physical health: Toward an ecological approach
to health-related personality research. European Journal of Personality, 11, 415-43.
Wills, T. A., Sandy, J. M., and Yaeger, A. (2000). Temperament and adolescent sub-
stance use: An epigenetic approach to risk and protection. Journal of Personality, 68,

1127-51.

Zill, N., Morrison, D. R., and Coiro, M. J. (1993). Long-term effects of parental divorce
on parent-child relationships, adjustment, and achievement in young adulthood.
Journal of Family Psychology, Special Section: Families in Transition, 7, 91-103.



CHAPTER 2

Exploring the Links Between
Risk Perceptions and Preventive
Health Behavior

Neil D. Weinstein

The State University of New Jersey

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.



24 WEINSTEIN

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 ¢ 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, 1 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, T 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



30  WEINSTEIN

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 x 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, r, X 7,;.

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 x 0.31
= 0.08 and an expected effect on testing intentions of 0.25 x 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 successtul 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: RyB
Case B. Precaution or test result does not affect risk:
R.B or RyB

Prospective data
II. 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: R.B,,; controlling for B, or Ry,B,,
controlling for B,
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, Ry,B,,; can be used (or
R¢,B,,, 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 Ry appears, R, or R,—R, can also be used.
Wherever R. 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).

AB = Change in precautionary behavior between two time points.

R = Perceived personal risk (e.g., “What is your risk of getting AIDS?”).

R.= Perceived personal risk if current behavior continued (e.g., “If you continue your current
pattern of behavior, what is your risk of getting AIDS?”).

Ry = Perceived personal risk from engaging in a &igh-risk behavior (e.g., “What would be your
risk of getting AIDS if you never used condoms?”).

R, = Perceived personal risk if engaging in /ow-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.!

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
“TI'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
Y Decided
Stage 3 Deciding Stage 4 Undecided not to test
about acting ¥ Decided about testing
not to act o
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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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 (%)*

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

* The group size in each cell is shown in parentheses.

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.
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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.
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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”).! 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 fype 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)” 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).

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).* 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., 2000Db).

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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Image Not Available

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
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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).

Image Not Available

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.
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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



Table 4.1 Tests of the Information—Motivation—-Behavioral Skills Model: summary of reported associations

Image Not Available

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.
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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.
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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 T 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).'! 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 Bl-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.?
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Figure 5.1 The prototype/willingness model.

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
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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 fype 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.’

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., 2002¢;
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
(» < 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 »ot 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.* 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., 2002¢; 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.’
In another variation of this same theme, Gibbons et al. (2002¢, 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 X 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 x 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.¢

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 Towa 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 X 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 rnof 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:

e 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.

e 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.
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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-a-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

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.

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).

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).

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.

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).

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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CHAPTER 6

Affect, Thought, and Self-
protective Health Behavior:
The Case of Worry and
Cancer Screening

Kevin D. McCaul and Amy B. Mullens

North Dakota State University

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



138 MCCAUL/MULLENS

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).!
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 T 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 /ike 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

SMOKING CAN CREATE SORES ON THE
LIP AND STAINED TEETH

SMOKING CAN CREATE SORES ON
THE LIP AND STAINED TEETH

Figure 6.1 Cue cards for the text and image conditions.
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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 X 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:

e 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.

e 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.

e 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.



156 McCAUL/MULLENS

¢ Weinstein and Sandman (1992) found that fear predicts whether people
will seek out radon testing.

e 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.

e (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.

e 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).

e 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.

e 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 fee/ 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 “atffect 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 atfect,
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 /ow 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.



174  RENNER/SCHWARZER

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.

Omne 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
variance' 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
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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 (“1 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, 