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with such individualistic risk indicators as those derived from
Given the difficulty of converting population-based esti- Gail modeling(2).

mates of cancer risk into precise statements of individual ~ The presumed value of knowing actual risk is that it can
risk, it is not surprising that ( @) individual differences in risk  facilitate the control of cancer by encouraging preventive action
perception are at best poorly correlated to the best available and early detection and treatment for individuals at high risk.
determination of “actual risk” and to behaviors to prevent Some routes for cancer control appear to bypass direct commu-
and detect and treat cancer, andlf) success in bringing per- nication with at-risk individuals and focus on population risk.
ceived risk into line with actual risk has been limited. These For example, establishing and enforcing public policies that re-
inconsistencies are of concern because individual percep-duce exposure to environmental carcinogens can reduce risk f&f
tions of risk are thought to be important motivators of action entire populations, as can employment and work rules that res
for the prevention and early detection and treatment of can- quire risk-reducing behaviors and penalize risky behaviors. In§
cer. Following the reviewer's suggestion that risk percep- dividual behavior, e.g., participation in screening and preventives
tions are readily influenced by contextual factors, we suggest actions, can also be influenced by mass media reports of cancer
examining risk perception ina Se|f-regu|atory framework in in pUbIlC figures and by the decision of medical praCtitionerS toi
which both risk judgments and motivated action are prod_ introduce Screening into annual examinations, the latter inVOlV-g
ucts of underlying representations of cancer and the self. ing compliance in the absence of a personal decision. Each af
Self-assessments of risk may access only a part of the datathese_ routes mvolves_inﬂuencing behavior. Even efforts that dcg
necessary for motivation, whereas motivation to sustain ac- Not directly target at-risk persons must affect behavior by influ-g
tion calls on a larger number of concrete features of the €Ncing policy makers, and in our political system, this means>
database (symptoms, time loss, consequences). Studies dpfluencing voters, thglr eIecteq representatives, and the burealg—
cancer risk perception can make a major contribution to our  ¢'acy empowered with enforcing policy. In sum, while these 3
understanding of processes involved in self-appraisals and "outes change behavior of those at high risk, the means by whicA
self-management to maximize well-being and to avoid cata- they do so, e.g., policy changes and integrating screening inte.

strophic disease. [Monogr Natl Cancer Inst 1999;25:81-5] ggir\]/gzl rriT;Edical examinations, do not require a change in perg

The importance of perceived risk, therefore, is its presumeéz—.
How do we expect studies of risk perception to help with theignificance as a motivator of behaviors to prevent, detect, ang.
control of cancer? To answer this question, it is useful to defimeanage cancer in cases other than those involving public policyg
the role of “risk” in the ongoing practice of cancer control. Foor medical or employment requirements for compliance. It i3
the epidemiologist, risk refers to the probability or likelihoogissumed that perceptions of risk are related to motivation to ack
of the occurrence of cancer in specific populations within @nd to action, and that increasing the match between perceiveg
given time frame(1). The epidemiologist’'s definition of risk risk (beliefs) and actual risk (reality) will encourage individuals ﬁ
also involves the identification of factors associated with, arid initiate and maintain preventive and treatment behaviors at &
hopefully causally related to, different probabilities of thdevel that is appropriate to their actual risk and its source. As the&®
occurrence of cancer. The biologist searches for inherited gmapers by McCaul and Tullogt8) and Rothman and Kiviniemi ‘(%
somatic (environmental) genetic factors responsible for failu¢é) in this monograph so ably indicate, all is not well with this =
to control cell division. The objective is to identify the mechaassumption. First, it is clear that it is no easier to bring perceived’i
nisms (i.e., molecular and physiological processes) undeisk in line with estimates of actual risk than it is to extrapolate <
lying specific risk factors. Risk is defined at this level by idenfrom epidemiological and biological data to the actual risk of S
tifying genetic markers for mutated genes or familial marke@ancer for a given person at a specific point in time. That creag
(family history) indicative of vulnerability to cancer. The clini-ating a match of an estimated actual risk to perceived risk is®
cian attempts to translate these different sources of inforndifficult is attested to by data from genetic counseling in which
tion into a probability or risk statement for the individual patiensubstantial effort in one-on-one settings falls short of creating
by matching the factors in the patient’s risk profile that over-
lap with the factors defining risk in both population and biologi-
cal studies. Each approach represents efforts to define “actualffiliations of authors:H. Leventhal, K. Kelly, Institute for Health, Health
risk. At this time, neither the epidemiological nor the biologicafare Policy and Aging Research, Department of Psychology, Rutgers Univer-
data alone or in combination are sufficient to answer the clirfjy: New Brunswick, NJ; E. A. Leventhal, Department of Medicine, Robert

. . , . « . . ... Wood Johnson School of Medicine, University of Medicine and Dentistry of
cian’s or patient's question: “Precisely what is the probability - Jersey, New Brunswick Y “ i

that (this specific patient/l) will contract a particular type of correspondence toHoward Leventhal, Ph.D., Rutgers State University of
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epidemiological and biological knowledge into estimates of ac-See"Notes” following “References.”
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perfect matcheg5). Second, only a weak relationship existshese beliefs may affect the relationship of perceived risk to
between perceived risk and behaviors to prevent cancers optactices recommended by medical practitioners, they may not
detect and to treat cancer. In our brief commentary, we addre$fect individual readiness to engage in alternative or comple-
issues respecting the empirical support for these generalizatiangntary practices. Thus, perceived risk may predict other, non-
and then we suggest a framework that can help us to examinedically recommended actions. Investigators may be looking
both the factors responsible for the match or mismatch of péo- the wrong outcomes when studying the behavioral conse-
ceived and actual risk and the discrepancy between perceigggnces of perceived risk.

risk and preventive behaviors. The framework that we proposeSecond, on the independent variable side, Rothman and
1) indicates that the weak association between perceived ri§kiniemi (4) indicate risk perceptions are notoriously variable.
and behavior is to be expected and 2) provides a path for dealthgilgments of risk change depending on the response format,

with this expectation in both research and practice. e.g., verbal, numerical, or ladder, and part of the variability
arises because people have a variety of difficulties understand-
MAJOR ISSUES IN RISk PERCEPTION ing numerical probabilities [e.g(8)]. Furthermore, as Rothman

o ) . . and Kiviniemi (4) point out, the success of efforts to change
Weak Association Between Actual Risk, Perceived Risk,  perceived risk is poor. People do not understand differences
and Cancer-Control Behaviors between risk over a given time frame and risk as a cumulative,
. . . estimate, and they treat identical risk ratios differently, depend=<
McCaul and Tulloch(3) review a previously published men”"ing on the numerical values in which they are expressed, e.g§

fimﬁl)t;&t?/vby McCaul et a(.f6) that .ma(l;e's kC Ie}ar that the(?SSOC'aillo versus 10/100, the latter of which appears to convey greate¥

on between measures of perceived risk ot cancer and SCreeniig - e variability of risk judgments reduces their value as=
behaviors was statistically significant but small at best: an effe ?edictors of subsequent. behavioral outcomes 3
size ofr = .16 between measures of risk and mammography for q ' '
the 19 studies considered. Family history of breast cancer adnging Risk Perceptions in Correspondence With Actual

breast symptomatology fared better, showing moderate eff&itk

sizes for relationship to mammography, .33 for family histor . I o C

(19 studies) and 3(§)for breast p?obllaer)xlws e.g sympt){)ms T\)//voWhat can be said about the possibility of bringing risk judg-
: Lo : 0ts into line with actual risk and stabilizing these judgments=.

sets of factors suggest that these modest effect sizes shoul Improve their relationship to selected, behavioral outcomes?
expected. First, the dependent variables under study, e'@gé review by Rothman and Kivinieng) in this monograph 5

= Q

screening behaviors such as mammography and prosta O . o
specific antigen (PSA) tests, and so forth, are not solely Co%t_rongly suggests. that risk Judgm'en.ts are highly sensitive tcg_
trolled by individual volition and, therefore, would not neces(-:ome)dual factors; we suspect var!a_blllty In response to contexg_
sarily reflect the individual risk perceptions. As McCaul an h|gh|¥ dependent upon the participants. Many ex_amples cad
Tulloch (3) suggest, people see doctors for routine, annual a; 3 cited; e.g., p_eople who are .healthy _and less W‘?” informed og
work-related medical examinations and may be given or as qve not commlt.ted to a_deuspn are likely more '!‘f'“enced bys
to take a screening test that they do to fulfill their perceive%ome.Xt' Perceptions of r|§k are inflated when phy§|cally healthy%
obligation as a patient. As O’Connor et F) indicate in this recipients of _rlsk mformatlon are encograged to think about theirZ
monograph, however, the rise of consumerism, the movema4n famlly history of disease and environmental exposures thag
' ' ' %use risk(9). Also, the greater the ease of recall of personally &

toward evidence-based medicine, and clinical trials reporting tfi vant risk-increasing factors, the greater the perceived risk2
outcomes of various cancer-control procedures may increase t%% 9 ’ gre P
the greater the ease of recall of risk-reducing factors, thé&

pressure toward patient involvement in decision making. Indeed, : . s S
patients may be surprised to find themselves under increaseq the perce|ve_d r]s_lélQ). Sensitivity to contextual factors s
pressure to make decisions, such as decisions with regard to Acases the_ variability in .“Sk judgments and lowers the'ré’
testing, that were formerly left to their physicians. Individual§°WVe' as predictors of be_hawor. The_ data suggest, how_ever, that

Sensitivity to context varies across issues and populations. Fd}

may be uncomfortable with this new responsibility and believe

that they lack sufficient scientific knowledge to fill this decision-example’ the summary of decision aids by G’Connor &fzgiin

. 0 : «
making role. The change may encourage sharing informatiE)hr'lS monograph makes clear that more t'ha},n 70% .Of patients . .
who have a stated preference at bagelin.” areuninfluenced

with family members and friends leading to social inputs en- . ; . : L -3
the relatively intensive exposure to information involved in =

couraging screening, once again bypassing risk perceptiofs. e . .
None of these factors, however, is stable. Thus, shifts in t ¢ use ofdec_:lsmn a|ds_ for choice of treatment. By contrast, halE
the undecided are influenced by information and decision

cultural and medical-practice landscape can alter the balar?lgS The dearee to which contextual risk Derceptions are more
between perceptions of risk and other factors with respect 35S g P P

specific screening and treatment behaviors. or less modifiable depends on the issue (death from cancer, air

In addition, personal experience with cancer-control prochlIUt'on' or car accident), the participant population (healthy,

dures, such as mammography, PSA tests, colonoscopy, and \évly diagnosed, or advanced stages of disease), and the method

like, can affect how these practices are perceived and can inf?u_mﬂuence.

ence the magnitude of their relationship to perceived cancer rigiy ApprROACH TO RISK PERCEPTION FOR RESEARCH
Women who find mammography embarrassing, un_comfortabj&ND PRACTICE IN CANCER CONTROL

and painful may be less likely to undergo screening. Further-

more, if women believe that some risk results from the available Uncritical acceptance of the two main points raised by the
preventive, detection, and treatment options, e.g., belief that raviewers, i.e., the weak relationship of risk perceptions to be-
diation from mammography increases risk, screening may bavior and the difficulty of bringing perceived risk in line with
refused regardless of their perceived breast cancer risk. Wheraetsial risk, could lead to premature rejection of risk appraisal
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and behavioral approaches for controlling cancer. Indeed, thehaviors, and there is no reason to assume that they cause
many factors that our reviewers identify as responsible for thesrtality. Thus, we might identify a group of 65-year-old
two, general conclusions suggest that future research and praomen who judge their risk of breast cancer in the decade ahead
tice may prove fruitless if they proceed on the assumption theg greater than one in 20, higher than the population risk of
risk perceptions are stable, have a causal relationship to oweomen their age, and the future may confirm the correctness of
behavior, and must match actual risk to be effective tools ftreir judgments. However, these judgments may have absolutely
cancer control. Rejecting both the stability and causal properties implication or causal relationship to activities to control

of perceived risk should not be interpreted to mean that rifkeast cancer, and only the superstitious would believe that these
judgments are invalid; perceived risk and readiness for actipdgments cause breast cancer. Some of the observations on
may indeed vary from situation to situation and moment to mashich these personal risk judgments are based may be reflec-
ment, but they may do so in understandable ways. The key issio@s of causal variables; others may not (Fig. 1). For example,
is whether we can generate a model for understanding risk parigh frequency of cancer in the family may reflect an under-
ceptions that will be usable for both research and practice. lying genetic cause; however, emotional distress may directly
increase perceived risk but have no relationship to any of the
processes causing breast cancer. In short, the observations af-

If a woman is asked to evaluate her overall health status f6€ting judgments of risk and health status may or may not be,
risk of breast cancer, she can reflect on her family and persof@ifiections of factors causing the outcomes to be predicted by thg
medical history and her current physical and psychological fun€dgment(13).

tion and can then make a self-appraisal as though she WereJﬁHgments as Reflections of Motivation and as Causes of
external observe(ll). She could report her judgment of he

I; ; . .
: : Motivation for Action
health status or perceived risk of breast cancer on a verbal or

numerical scale. Poorly worded questions and unclear definitionA covert, mental evaluation or an overt, expressed judgmen§
of scale points will lower the quality of these data. Reducingf health status or risk can represent, therefore, an abstract as-
these “contaminants” to zero or removing the aforementionedssment of the self that is stripped of motivational significance‘é’
contextual factors causing variability in risk perceptions will ndtleither the covert appraisal of risk nor its overt expression has
change an essential fact: Self-reports of risk and other simitaotivational power; motivation for self-protective action resides =
judgments may be absolutely fine predictors of health outcomiesthe significance or meanings that underlie these appraisal$
and have absolutelyo causal relationship to behavior. Self-The belief system underlying motivation has at least three in
assessments of health on 5-point scales are excellent predictenslated belief systems as illustrated in Fig. d). the repre- §
of mortality over 5- and even 20-year time fran{@2), yet there sentation (or beliefs) about the disease, i.e., its identity (label ang:
is no evidence that these assessments are causes of health osyisiptoms), time line (age of occurrence), consequences, peg

>

Judgments as Self-Appraisals

wiol} pspeoju

=
2
Fig 1. Common-sense perceptions of ill- 5
ness threats. Variables in five domains - e
(identity, time line, consequences, cause P Ap;_)ralse Match of 8
X X \ 4 Disease to Self ¢ v 9
and control) define people’s common- 7y N
sense representations of illness threatq. Repr ntation R tati g
The overlap between the factors defining] =] epresentatio \ Family Hi Potselr S
the representation of cancer (left side of of Cancer @egi’nﬂg:;smw of Self 3
diagram) and those defining the represen \ — §
tation of the self (right side of diagram) o
establishes the self-relevance of the dis TIME"_-INE g
L . Clock Time «Q
ease. The factors contributing to risk per- Felt Timo s
ception, e.g., family history of disease and 28
beliefs about cause, may differ, however, CONSEQUENCGCES S
from those needed to generate motivation v Expected Disability DY
e.g., symptoms, time lines (time of diseasd - - & Experienced . >
onset within expected life span), conse- Disease _Specmc Cause Sellf Reg(;}latlve E
quences, and beliefs about control. Self Coping Stated St tro_ce &u_:‘_est. n
regulation procedures (e.g., general belief Procedures Perceived r?Ai%;zi Ia:: cs N
such as conservation of energy, reducing (Action plans) Control plans)
stress, diet, exercise, etc.) will maximize Stated
well-being, and longevity will affect per- Perceived
ceived risk and moderate disease-specifi
coping procedures. Correspondence be-
tween perceived risk and motivated action
to control cancer will increase with greater Motivated Action to A 4 Perceived Risk
overlap between factors involved in the| L] Control Cancer —»| Appraisals Judged &
representation of cancer and the self, angl Actions can lower actual Acts Lowered / Raised Reported
this increase can result in a more conge & perceived risk Perceived Risk?
nial relationship between general, self-
regulative procedures and medical recom

mendations for cancer control. For
example, the general belief that “attacking problems early will facilitate positive outcomes” is more compatible with mammography and mcifitatgen
testing than are beliefs that a vegetarian diet and avoidance of artificial substances, e.g., medications, are important for well-being gnd longevi
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ceived causes, and beliefs about its susceptibility to cofd)t  (symptoms, pain, etc.) of disease; the procedures for disease
(b) the representations of the self, e.g., self-identities, time limanagement; and the relationship of the two sets of beliefs to
(expected years to mortality), causes (factors affecting vulngepresentations of the self, i.e., personal values and identities,
ability to disease), control (belief in ability to regulate environtime lines, self-regulatory strategies, etc., discussed in detail in
mental causes), and consequences (perceptions of changes ithisenonograph by O’Connor et 4I7). Furthermore, it is critical

self in coming years); andt) disease-specific and self-relevanto remember that each of these sets of factors, e.g., somatic signs
beliefs about the procedures for prevention, treatment, and @&-presence of risk, time frames, consequences, and control, is
covery (e.g., risks and pain from surgery and radiation therapmwt"eveL That is, each is represented in abstract, propositional
For example, a risk judgment may predict motivation to prevefifms of language and numbers, in concrete somatic sensations
and control cancer if the factors underlying it include observéhat stimulate fear of cancer and acquired images of family
tions of family history of disease and personal behaviors (hightembers and friends who suffered with cancer, and in yet more
fat diet, smoking) that indicate risk (i.e., the risk is personalpfimitive or fundamental forms respecting the vigor of the
perceived consequences that are painful and distressing, Caggygqal self'and its resistance to c.alamltous dlsgase. The above
that are controllable (i.e., the behavioral components are pgp_nd|t|ons will ensure the formulation of a specific plan of ac-

ceived as changeable), and a time line such that these factord8f €--, @ scheduled time for preventive action and a place for
likely to cause cancer within the individual’s lifetime. The rep@ction, and adherence to a behavior recommended for cancey

[e]
resentation of the illness and the relationship of this represe

ntgé(_avention. :
tion to beliefs about the self are the database for the risk jud _The contributors to our symposium revealed the two majorg
ment and the source of motivation for action. However, tH

sues arising from studies of risk perceptions in the frameworl%
factors necessary for forming a judgment of risk are not identic%\fI gancetr clo ntrol: thelr(\j/v?r?k (rje_flfz_itlolrt]shlfp _tO behE_iVIO:ﬁ to detec%
to those for creating motivation. Risk judgments can be based g control cancer and the ditficufty of improving the corre- 3
family history of disease and the presence of somatic symptoﬁpsonqence of risk perceptions to a_ctual nsk,_assummg actual r|s§
that create worry and feelings of vulnerability5,16).If other can, in fact, be defined. In exposing the wide range of factors?

" L . : underlying these problems, our panelists exposed the contradic:
factors critical for motivation are absent, e.g., the time line fqQr . . . S
the disease and self (e.g., “Cancer won't strike before | die jpns 1n current data and, more |mp0_rtantly,_the vigor e_md Po-g

o &ntial for increasing our understanding of risk perception and3.

heart d_liease ). consequences (e..g., | can survive breast cal “protective action by the theoretical and empirical analysis ofs
if 1 get it"), and the _relatlons.hlp of its consequences to p.erso'“\éi rception of risk of cancer. Kurt Lewin is often quoted as®
yalues (.e.g.,.“lt will not disrupt my fam|ly relat|on_sh|ps"),saying “Nothing is so practical as a good theol{t8). The §
judged risk will not be related to risk-reducing behavior. rowing body of investigations on the behavioral aspects ofs

Action is not solely a matter of the representation of th ancer risk and cancer control suggests a variant of Lewin's

gi/saeigsbelean?ot:heedz?elz I]EOII’S :52 ?gtz Cc:tt?c()jnbnyli% rfisgggﬂot?lse as%?u tation, i.e., “There is nothing so useful for good theory as the‘é
P P ) erefuI analysis of a practical problem.”

and strategies for self-protection (self-regulatory procedures) ar
important moderato_rs o_f action. People who believe that “I aREFERENCES
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