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change risk perceptions? 4) Finally, what research needs to be

The purpose of this paper is to address the literature on the done to increase our understanding of the relation between risk

relation between risk communication and the initiation of information and behavior change?

health behavior change. More specifically, we examine the

evidence that providing risk information is an effective way RELATION BETWEEN Risk PERCEPTIONS AND

to change risk perceptions, as well as the more limited evi- PRECAUTIONARY BEHAVIOR

dence that altering risk perceptions influences risk behavior. i _ .

The paper discusses significant developments in the research _Virtually all theories of health behavior include the hypoth-

on these issues, describes specific studies that represen‘?s's_ that perce|yed vuInerab|.I|ty is the major motivational force

trends in this research, and discusses methodologic issue?ehmd precautionary beha.lvmﬁﬁ)'. Furthermore, a number Of.

important to the development of the field. Although there reviews (6-8) of the e_mpmcal Ilt_er_ature hg\_/e supported this

are relatively few studies that demonstrate causal links be- mot|vat|_ona| hypothe5|s_ _by prOV'd"?Q empirical ewden(_:e that

tween risk communication and behavior change, recent de- perceptions of \_/ulnerabmfcy are positively related to a wide va-

velopments in the field point to the importance of tailoring riety of preventlve.behawors In adolespents and adults. Unfo_r—

risk communications to the individual characteristics of tar- tunately, these_rewews hgve gengrally mcIudeq both prospective
o . : : and cross-sectional studies, leading to confusing and often con-

gets. Such tailoring has taken a variety of forms, including

iding individualized feedback . isk stat tradictory conclusions.
prowt_lng |r|1 ivi t;J_Iz_atlze dee ac _concerg‘_'ng ”Sf Sg“hs OF " Most cross-sectional studies of the relation between per-
genetic vuinerapility and assessing réadiness for benavior .qqq vulnerability and precautionary behavior have been based
change. Future intervention efforts should combine indi-

idualized risk teedback with ¢ individual on the assumption that feelings of vulnerability motivate indi-
vidualized risk status feedback with assessment of individual ;4,515 to engage in precautionary behavior. As several re-

differencg_s in previous behavior and acceptance of personal searcher¢9—11) have asserted, however, this is often an erro-
vulnerability. [Monogr Natl Cancer Inst 1999;25:94-100]  negus assumption. For example, the motivational hypothesis
posits that the perception that one is vulnerable to sunburns will
A fundamental assumption underlying efforts to communiéad to the use of sunscreen and protective clothing. However,
cate accurate risk information to the public is that individuaRNCe an individual has taken these precautions, his or her per-
will be more capable of making important decisions about prgelved \_/ulnerablllty should de_crease, the re_:sult being a negative
cautionary and risk behaviors if they are more knowledgealfi@rrelation between precautionary behavior and current esti-
about the consequences of those behaviors. The most strikifgies Of vulnerability. In other words, in many cases, percep-
evidence that risk communications can effect a change in giens of vulnerability should be interpreted as reflections of the

havior is the fact that the prevalence of smoking among adults"’m")unt O.f precautionary or risk bgha\(ior a person has' already
the United States dropped by more thinin the 30 years engaged in, rather than as the motivation for that behawge
following the Surgeon General's report on the dangers of smd¥d not include cross-sectional studies in this review because
. . o : . nterpretation is difficult.

ing (1). More recently, dissemination of information about sex A number of studies have tested the motivational hypothesis

ual transmission of the human immunodeficiency virus (HIV, . e : -
tracking the association between perceptions of vulnerability

was followed by a dramatic decrease in unprotected sex am 19, ! ; .
arnd subsequent precautionary behavior. In an early review of

gay mgn(2—4). Examples S.UCh as thes_e o_ffer support for thI?‘liS literature, Janz and Beck@t) concluded that the majority of
appealing hypothesis that risk communications can be effectiye

. : ; ! : . : ése studies supported the motivational hypothesis—the more
in changing perceptions of risk and, in so doing, can mot|vaV

people to initiate effective precautionary behavior. linerable people feel, the more likely they arestisequently

S X o ; engage in precautionary behaviors (e.g., inoculation for swine
As intuitive as this motivational hypothesis appears, howevz gag P y (e.g

K latively litle about th | links bet . flu, screening for blood pressure, or use of clinic preventive
we know relatively littie about the causal finks between s ervices). Subsequent reexamination of these studies, however,

communication and behavior change. There is limited evideneey 1, 5 somewhat different conclusion. More specifically,
that providing risk information is an effective way to change ris ontgomery et al(12) suggested that the role of perceived

9Uﬁ1erability is qualitatively different when the behavior in

motivates new health behavior. T_he purpose of this paper 'Scfﬁestion is simple (e.g., getting an immunization), as opposed to
examine the literature on these important links. We will no

attempt to present an exhaustive review of this literature; rather,
we WI_” examme S|gn|f|c_ant dev_e_lopments in the research andAffilialtion of authors: Department of Psychology, lowa State University,
describe, in some detail, specific studies that represent thgggs.

trends. The paper is organized around the following set of queseorrespondence toMeg Gerrard, Ph.D., Department of Psychology, lowa
tions: 1) Do risk perceptions motivate the initiation of new prestate University, Ames IA 50011 (e-mail: MGERRARD@IASTATE.EDU).
cautionary behavior or changes in risk behavior? 2) What are th&ee"Notes” following “References.”

barriers to acknowledging risk? 3) Can risk communicatiorssOxford University Press
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threatening, taxing, or socially complex (e.g., monthly breaptacticing the precautionary behavior. More specifically, a
self-examination or regular condom use). In fact, when thesi&nple question about the likelihood of dying of a disease, breast
authors examined the subset of studies by Janz and Becker t@cer for example, can confound perceptions of risk and inten-
investigated negative events with extreme threat, complex ptiens to continue self-examinations: “Even if | develop breast
cautionary behavior, or both, they found that only 25% of thesancer, | won't die from it because | intend to be vigilant about
studies reported a significant relation between perceptions &sfrly detection.” Likewise, different questions are required if the
vulnerability and precautionary behavior. participant is engaging in a risk behavior, trying to quit a risk
This conclusion was further supported by the Chicago Multehavior, or has already quit. For example, an adamant non-
Center AIDS Cohort Study (MACS) of HIV preventive behaviosmoker would probably answer the question “What is the like-
(13). This study assessed risk perceptions and risk behavioriftfpod that you will suffer from a smoking-related disease?”
637 gay men at two different points in time, 6 months apamith “none” because he or she does not intend to start smpking.
These authors found that perceived vulnerability at time 1 wa8 Separate the effects of risk perceptions from those of inten-
related to risk behavior at time 2; however, this effect was efons and past behavior, it is often necessary to ask a hypotheti-
plained by the correlation between time 1 perceived risk a@! Or “conditional” risk question, i.e., one that is contingent on
time 1 risk behavior. In their words, “the apparent link betwedperformance of the behavior: “_What would pe the I|_kel|hood that
perceived risk and longitudinal changes in behavior is actuaff¥ would_suff?r from a smoking-related disease if you were to
explained by the covariability of a sense of risk and behavior St SMoking?” For smc?‘kers who are preparing to quit smoking,
[time] 1" (14). Secondary analysis of data from the Los Angeldb'S @ppropriate to ask, “What would be the likelihood that you
MACS study (15) revealed the same pattern (Aspinwall LG¥/ould suffer from a smoking-related disease if you were to
personal communication, 1994 Feb 22). It would appear th&RNtINue smoking?and "What would be the likelihod.. . . if

that longitudinal studies of the relation between perceptions qut were to s:o$hsmo][<|ngt;’?(16). Ugi'rl] thetr)e tarlf more gtud|es .
vulnerability and precautionary behavior have also failed to pr 1atincorporate these features and thereby take experience, prior

vide convincing support for the motivational hypothesis. changes in behaviogndintentions into account, it is premature

How can this be the case? Is it possible that the rapid atnoddraw definitive conclusions from the existing prospective lit-

profound reductions in smoking and unprotected sex that f&[ature on the motivational hypothesis.

lowed widespread dissemination of research documenting 2.\ q\e REsponsES TOHEALTH COMMUNICATIONS
health risks associated with these behaviors were not associated

with corresponding increases in vulnerability estimates? ONne pngther reason why longitudinal studies about risk percep-

answer to this question has to do with the nature of the reseafeliq and precautionary behavior have failed to provide convinc-
that has examined it. In particular, we suggest that methodologj support for the motivational hypothesis has to do with the
shortcomings in the extant research are at least partly res y people respond to health communications. Specifically,
sible for the lack of clear findings in prospective examinations ‘?ﬁany people tend to react to risk information in a defensive

the hypothesis. We will discuss two of these problems. manner. This is especially true if the message suggests or im-
_Although warnings about the inappropriateness of interprefies that their current or past behavior has been unwise or
ing cross-sectional data as support for the motivational hypo rhhealthy.

esis have been articulated repeatedly in the literafoy@-11),
two other methodologic issues have received far less attentigfisk Awareness
The first of these issues is the problem of initial covariation of
perceived vulnerability and behavior—the problem noted by Jo- People often think that they are less vulnerable to future
seph et al. in their analysis of the MACS déi8,14).More than negative events than are similar others—others whose level of
a decade after the observation by Joseph et al., there are fsk, objectively, is comparable. This optimistic perspective has
longitudinal studies of the relationship between perceptions leéen termed an “illusion of invulnerability,” or simply an opti-
risk and subsequent precautionary behavior. Even fewer studigstic bias(17,18). There is evidence, however, that this opti-
exist in which the authors control for prior precautionary behawmism is at least tempered by reality. In other words, although
ior and, by doing so, test the relation between risk perceptiopsople may see themselves as less vulnerable than a peer or the
and change in behavior. Without controlling for time 1 behavioaverage person, their estimates do reflect a reasonable awareness
significant correlations between risk perceptions at time 1 aofitheir personal risk staty41). For example, adult smokers are
behavior at time 2 could be interpreted as causal when they aware that their risks of smoking-related disease are greater than
in fact, the result of initial covariation between perceived ristre those of nonsmoke($9), and college students’ risk percep-
and behavior at time 1 (as was the case in Joseph et al.). Thisdas have been shown to correlate with their actual probability
a common source of misinterpretation of prospective risk dadhexperiencing a variety of health hazaf@9,21).Adolescents
(9-11).1deally, because the relation between perceived vulneiso understand the relationship between smoking and vulner-
ability and behavior is reciprocabée beloy both constructs ability to smoking-related diseases, and they can apply this
should be assessed at time 1 and time 2 to determine whettrmswledge to themselves. More specifically, increases in ado-
change in behavior covaries with change in risk perceptionslescents’ smoking over time are accompanied by corresponding
The second methodologic issue has to do with the matiitreases in personal vulnerability to lung dise@3. In short,
between the risk question and the participants’ experience wgtople, including young people, may not be accurate in an exact
the behavior and their stage of behavior chaf@ell).If the sense when estimating the likelihood that their behavior will
participant is engaging in a precautionary behavior, such laad to a specific negative consequence. They do, however, ap-
breast self-examination, and intends to continue this practice, fiear to have an idea of the relative risks associated with their
appropriate risk question is different than if he or she is nbehavior.
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Defensive Cognitions smoking cessation groups conducted by the American Lung As-
sociation(16). Perceptions of vulnerability to smoking-related

In Spite of these reality constraints on perceptions of VU|nQﬂ'TseaseS, commitment to quitting, and Se|f-concept were as-
ability, optimistic biases are quite common, and people engaggssed before, during, and after participation in the clinics. The
in a variety of cognitive strategies that protect these biases. ngsasure of vulnerability used in this study was conditional—If
example, early research on reactions to medical diagnosesyby were to continue smoking [start smoking again], what would
Croyle et al.(23-25)revealed that people tend to respond tge the likelihood that you would devedo . .” (followed by a
threatening health information with a predictable set of defegeries of Smoking-re|ated diseases, each answered on a 0%-—
sive “adjustments” in their thinking, i.e., when learning that theypos scale). No differences were seen in the risk perceptions of
are at risk, people often engage in an active process of distortifigh and low self-esteem participants at the beginning of the
and discounting the risk information. More recent resed2®) study, and no changes in the risk perceptions of the abstainers or
has revealed that adolescents exhibit this same kind of defgh-the low esteem relapsers between the quit date and the
siveness following increases in their smoking. In one studg,month follow-up. Consistent with our other studies of self-
smoking and cognitions associated with smoking were trackggieem and risk information, however, many of the high esteem
over a 3-year period in a sample of 477 adolescents. Resyfipsers adjusted their perceptions of vulnerability after they
indicated that adolescents who increased their smoking engaggslimed smoking—they (significantly) decreased their risk es-
in two types of defensive (cognitive) strategiea) They nor- timates between the quit date and the follow-up. In addition,
malizedthe behavior by increasing their estimates of the preveere was a significant correlation between these changes in risk
lence of smoking among their peers, ahjitheyavoided think- estimates and commitment to future smoking cessation attempts.
ing about the potential negative consequences of smokingere specifically, the relapsers who demonstrated the most de-
Likewise, members of smoking cessation groups who relapg@siveness (i.e., decreases in risk estimates) reported lower lev-
demonstrate a similar kind of defensiveness by decreasing thg¥ of commitment to future attempts to quit. Thus, it appears
risk estimates to the health risks associated with smokifight the defensive cognitive strategies exhibited by high esteem
(16,26). Furthermore, this defensiveness appears to be ass@gdividuals may soothe their egos but may also inhibit adaptive
ated with subsequent increases in Smoki22). behavior change.

Thus, people are not passive, unbiased recipients of informa-To summarize, the evidence on defensive reactions to risk
tion about their health. Although most people do not engage d8mmunications is mixed. On the one hand, it appears that
delusional thinking or complete denial of the potential cons@eople arerelatively accurate regarding risk and tend not to
quences of their behavior, they do possess an impressive arraydifide themselves about either the probability of negative con-
self—protective strategies that can act as buffers against the §@quences or the potentia| Severiw of those consequences. On
wanted implications posed by risk information. In other wordsghe other hand, some people, namely those with high self-esteem
first-order denial of risk is uncommon, but avoiding thinkingvho have engaged in risky behavior, are particularly facile at
about the risk and minimizing its significance appear to be cominimizing their vulnerability when their risk behavior is made
mon reactions to risk communications. Furthermore, people WiHlient to them, and this process may have adverse behavioral
certain characteristics are more likely to engage in these stratgnsequences. Thus, it appears that, for risk information to have
gies than others. In fact, several personality constructs have bagikimum effect on risk perceptions or risk behavior, it must be
shown to predict reactions to risk communications. For exampjgesented in a manner that reduces defensiveness and reactance.
individuals characterized by a general tendency to seek threat-so far, then, we have come to somewhat disheartening con-
ening information rather than to avoid it (high monitors) resporglusions regarding two of the questions we posed at the begin-
to risk communications with excessive anxiety that results Hing of the paper. First, there is insufficient empirical evidence
avoidance coping and may ultimately be maladaptive in termsf@$m longitudinal studies to support the hypothesis that percep-
behavior change(27,28); seeSalovey et al(29) for a review of  tions of vulnerability motivate precautionary behavior. Second,
personality factors related to reactions to risk information]. it would appear that a percentage of the popu|ation is Capab]e of

A series of studieg30-32)has explored the relation betweenyt least minimizing (if not ignoring) risk information. To address
defensiveness and awareness that one’s precautionary behaw®more general question about whether risk information can
is less than optimal. This research has demonstrated that peqaﬁ@e an effect on risk perceptionS' we turn to experimenta| stud-

engage in defensive strategies primarily when their risk behavieg of the effects of generic (nontailored) risk communications.
is made salient. Furthermore, people with high self-esteem find

the implication that they are engaging in inappropriate or unwi§éeAN GENERIC (NONTAILORED ) RISk COMMUNICATIONS
behavior to be more aversive than do those with low self-estee.TER RISK PERCEPTIONS?

Thus, they are more likely to become defensive in response to ) ) )

risk messages that make their shortcomings salient. In contrast™ humber of studies have addressed this question by exam-
people with low self-esteem are not as surprised to learn t2f19 the effects of providing people with nonspecific informa-
their health behavior is less than optimal and respond to sUig @bout health risks with which they are relativelyfamiliar.

information with less defensivene3l—33). For example, Weinstein and his colleag(@4,35)distributed a
brochure about the risks associated with radon exposure in com-
Self-Esteem and Defensiveness munities that had significant radon problems but had not been

targeted for media coverage of the problem. They demonstrated

The important question here is whether these individual dilhat informing homeowners that there was a “substantial prob-
ferences in defensiveness affect health; in other words, doeahtlity” of finding high radon levels in homes in their commu-

interfere with salutary behavior? To answer this question, widties significantly increased the homeowners’ perceptions of

examined changes in risk estimates among adult participantshe likelihood that their own homes had unhealthy radon levels.
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Mabhler et al.(36) provided a demonstration of the effect ofl) the transition from being undecided about testing one’s home
relatively familiar risk information, i.e., information about the(stage 3 in the Precaution Adoption Process Model) to deciding
risk of skin cancer associated with exposure to the sun, on per-test (stage 5) and 2) the transition from deciding to test to
ceptions of vulnerability. In this study, participants were showactually ordering a test (stage 6 in the model). The hypothesis
one of two 10-minute slide shows depicting the proper use whs that risk communications designed solely to increase risk
sunscreen. One of the slide shows emphasized the use of ®sgtimates would be effective in getting undecided people to de-
screen to prevent skin cancer, and the other focused on the cigle to test their homes but were not what was needed to move
of sunscreen to prevent age spots and wrinkling. The participap&ople who had already decided to buy a test to the next stage,
who watched either of these slide shows had higher postintee-., they would not increase the likelihood that people at stage 5
vention risk estimates than did those in a no-information contrebuld move to stage 6. Likewise, it was hypothesized that a
group. message that stressed the ease of testing would have no effect on

A different strategy has been used to change risk estimaths attitudes, beliefs, and behaviors of those who had not yet
among young women who are engaging in another relativelgcided to test (movement from stage 3 to stage 5) but would
familiar risk behavior—unprotected sex. In these stud&®- facilitate action among those who had already decided to test
32), women who were engaging in unprotected sexual intgmovement from stage 5 to stage 6).
course were asked to think about the number of times they hadThe results were as expected: Risk information was very
failed to use appropriate protection. This review of previousfluential in getting people to decide to buy radon home test
behavior, which was intended to serve as a reminder that thés, but it had no effect on people who had already decided to
behavior had been risky, did, in fact, increase the women'’s gmirchase the kits. Similarly, information on how to conduct the
timates of the likelihood that they would contract a sexuallest was successful in getting people to buy and use the kits but
transmitted disease or have an unplanned pregnancy. Thus, sinly if they had previously decided to conduct the test. Thus, this
ply reminding people that their behavior has been risky cample experiment demonstrated that risk information has dif-
increase risk estimates. It should be noted, however, that, in tleoent effects at different stages of precaution adoption and,
of these three studies, self-esteem moderated the effect of revibarefore, lends support to the utility of stage models in devel-
on risk estimates, such that the review had a greater effect on ¢iping tailored risk communications.
risk estimates of low than high esteem women.

In summary, there is evidence that risk communications tHaSE OF BIOSTATISTICAL MODELS TO TAILOR Risk
are not tailored to individual differences in risk factors can affe¢NFORMATION

risk perceptions. Furthermore, it appears that these communica-, . . _ .
tions can be in the form of information about new risks or A different kind of tailoring has been designed to take ad-

reminders of risks about which people are already knowledg%éeqntage of increasingly accurate biostatistical models of risk

able. The research on individual differences in defensive re épjection. These ?t“‘?”‘?s typically provi(_je participants Wit.h
tions to such information (e.g., differences in monitoring an edback from an individualized health risk appraisal that is

blunting and in self-esteem), however, indicates that these n Ig_signed to estimate their morbidity and mortality risk for vari-
’ : s diseases on the basis of their medical history, health habits,

tailored communications are more effective for some peop nd diagnostic assessments, such as blood pressure and choles-
than for others. Concern about such individual differences ?n 9 i P .
rol levels. For example, Avis et al40) employed this ap-

. S . . e
reactions to risk information has resulted in recent research éx-

ploring the efficacy of risk information that is tailored to thepr?(agphtga‘r)tr%\gggk'r;c::;'?g?jlztgmr:gfcx?eetlﬂg? ;ﬁgﬁﬁi;ﬁ?&g‘;gn
individual. These studies have generally focused on matchi §

the message to either recipients’ readiness for behavior chaff Eld alter opt|m|§t|c blas. In this study, t'he participants were
or their risk status. asked to rate their own likelihood of having a heart attack or

stroke within the next 10 years compared with others of their age
MATCHING COMMUNICATIONS TO READINESS FOR and sex. After answering this question, participants completed a
BEHAVIOR CHANGE health risk appraisal that included weight, cholesterol level,
blood pressure, and self-reports of family history of heart dis-
Theoretical models that describe health behavior changeeiase, smoking behavior, physical activity, and recent life stress.
terms of discrete stages rather than continua have a long histdhe results of this study were disappointing in that the vast
in health psychology. For example, the Transtheoretical Mod®hkjority of participants (>70%) did not change their risk per-
of Behavior Change suggests that people go through five distigeptions during the 7-12 weeks between the health risk appraisal
stages in the process of quitting a risk behavior or adoptingaad the follow-up assessment. Although the above-average-risk
precautionary behavior. The model suggests that the kindspeaifiticipants were more likely to decrease their optimistic bias
interventions that are successful in changing behavior vary frahan were the average and below-average risk participants (21%
stage to stag€37). Similarly, the Precaution Adoption Processesponded to the information by decreasing their optimistic
Model outlines different kinds of information that are useful ibias), 12% of those who received high-risk feedback actually
moving people from one stage of precaution adoption to the néxtreased their optimistic bias.
(38). Until recently, however, little research had been directed In a similar but more comprehensive study of the use of
toward investigating the efficacy of tailoring risk communicabiostatistical data to alter perceptions of vulnerability, Kreuter
tions to the recipient’s stage. and Streche(41) asked adult patients in a primary care setting
An example of the potential of this approach can be found to report their likelihood of having a heart attack, stroke, or fatal
an experimental test by Weinstein et@9) of the effectiveness motor vehicle crash or of getting cancer “compared to that of
of risk communications about radon exposure. The study fothers your age and gender” and then to complete a computer-
cused on two (stage) transitions relevant to home radon testingministered health risk appraisal. The appraisal elicited self-
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reports of age, height, weight, body frame, diabetes, blood presptions? A number of studies have demonstrated that, in spite
sure, cholesterol level, smoking, and alcohol consumption. df optimistic bias and natural defensiveness, providing people
addition, women were asked about their family history of breasith risk information and reminders of their risk behavior can
cancer, age at menarche, age at parity, and history of hyster@ter their estimates of both familiar and novel risks. These ef-
tomy, mammograms, and Pap smears. On completion of fieets have been demonstrated for diverse risks ranging from
appraisal, patients were provided with feedback regarding theome radon, unplanned pregnancy and sexually transmitted dis-
actuarial risk of 10-year mortality as a result of heart attackases, and skin damage from the sun, to osteoporosis, colorectal
stroke, cancer, and automobile accidents. Six months later, tamcer, and the dangers of smoki(@80—-32,35,43-45)Thus,
patients responded to the question about their vulnerability ag#iere is convincing evidence that a variety of approaches to risk
to assess whether the feedback had an effect on optimistic aodhmunication can be effective in altering risk perceptions.
pessimistic biases. The results of this study were mixed—rig¥hat we do not know for sure as of yet, however, is whether risk
appraisal feedback reduced optimistic bias for stroke and isformation that is tailored to individual differences in risk char-
duced pessimistic bias for cancer. It did not, however, affect rigkteristics and readiness to change is more effective in changing
estimates for heart attack or motor vehicle crashes or redutk perceptions than is nontailored information or whether tai-
optimistic bias for cancer or pessimistic bias for stréke. loring can be useful in overcoming defensive responses to risk
Although these two studie§t0,41) failed to provide clear communications. Although the assumption that tailoring risk in-
evidence that health risk appraisals can affect risk perceptiof@mation will produce stronger effects is appealing, currently
both of them employed limited measures of perceived vulnghere are insufficient data to either support or refute this assump-
ability. More specifically, both studies employed a measure tbn.
comparative risk that assessed participants’ perceptions that the
were more or less vulnerable than the average person. Th{§HEN DOES CHANGING RisK PERCEPTIONS
these studies were designed to measure the effect of risk B§FLUENCE BEHAVIOR ?
praisals on optimistic bias and pessimistic bias rather than risk . . .
estimates, and these biases have been shown to be exceptional}g\/l.e suggest that a§k|ng the simple que§t|on of whether chang-
resistant to chang@t2). iNgrisk perceptions influences behgwor ignores much of_ what
we have learned about the complexity of risk and precautionary
Use oF GENETIC BIOMARKERS IN TAILORING RISK behavior over the past 20 years. In particular, it ignores evidence
COMMUNICATIONS that, because people go through stages of behavior change and
precaution adoption, risk information is more relevant at some
The current generation of research on the effect of risk comstages than it is at others. It also ignores the finding that there are
munication is evolving in conjunction with the rapid developindividual differences in responses to risk information and, more
ment of our ability to assess risk accurately with various physpecifically, that some people respond defensively to this infor-
ologic measures and biomarkers. A provocative example of ti&tion. Finally, it ignores the finding that complex and multide-
approach is provided by the examination by Lerman e(48) termined precautionary behaviors, like breast self-examination
of the effectiveness of individualized genetic biomarker feednd smoking cessation, are less likely to be affected by risk
back in changing risk estimates and behavior in adult smokergormation than are simple behaviors (e.g., getting flu shots).
This study incorporated biomarker feedback about exposure drfterefore, we suggest that the appropriate question is not wheth-
genetic susceptibility into a quit smoking intervention. Oner risk information is effective in altering risk behavior but
group of smokers (consultation treatment) received a standarather, “What are the conditions under which risk information is
ized 60-minute individual smoking cessation consultation thatost effective in moving people toward behavior change?”
included development of a quitting plan, a menu of quitting Consistent with this framing of the question, the Precaution
strategies, and advice on gaining support from friends and fakdoption Process Model suggests that changes in intention will
ily for the quit effort. The second group (exposure feedbaaccur only when a change in behavior is perceived to be effec-
treatment) received the same consultation plus feedback ahibee and the problem is perceived to be severe enough to warrant
their personal carbon monoxide level and comparison of theiction. In other words, risk information will lead to intention to
level with typical levels for nonsmokers and ex-smokers. Thater behavior only when it is accompanied by perceptions that
third group (susceptibility feedback treatment) received the cative problem is severe and that the behavior change will be ef-
sultation, exposure feedback, and feedback regarding their infitacious. Efforts to demonstrate this effect under other circum-
vidual susceptibility to exposure (i.e., CYP2D6 genotyping). Fatances are most likely doomed to failure.
example, smokers whose genotype indicated that they metabo©Our search of the literature revealed only two studies (one
lized tobacco carcinogens extensively were told that, becauseuablished and the other in preparation) that demonstrate that risk
their genetic make-up, they had a higher risk of developing lupgrceptions mediate the effect of risk information on intention to
cancer than did other smokers who did not have the same geneliange behavior. First, Fong GT et al. (manuscript in prepara-
make-up. The results of this study indicated that the suscepitdn) report that genetic counseling is effective in altering risk
bility feedback had a dramatic effect on risk estimates—tlestimates of ovarian cancer among women patients at an ovarian
exposure plus susceptibility feedback treatment resulted incancer clinic and that these changes in risk estimates mediate the
sixfold increase in risk estimates relative to the consultatiorlation between actual risk and intentions to have future screen-
treatment. Thus, this study suggests that biomarkers and otimey. In this study, both the severity of the cancer and the efficacy
physiologic feedback may be useful tools in providing individusf early detection through screening were important components
alized feedback that can affect risk perceptions and risk beha¥-the counseling session. Similarly, Mahler et(86) provided
iors. participants with information about the probability and severity
Is risk communication an effective way to change risk peof skin damage from ultraviolet rays and about the efficacy of

98 Journal of the National Cancer Institute Monographs No. 25, 1999



sunscreen use. The information was effective in altering edlierstanding of defensive reactions to risk communications. We
mates of vulnerability to skin damage, and these perceptions dido need research on interventions that reduce this defensive-
mediate changes in intention to use sunscreen. Furthermaress and minimize the psychologic reactance that often occurs
these authors were able to follow a subset of their participanthen a risk communication reminds individuals (especially
and found that their interventions were successful in decreasthgse individuals with high self-esteem, low monitoring, and
the amount of sun exposure in these people, as indicatedHigh blunting) that their recent behavior has been potentially
melanin skin content 6 weeks later. Although the small numbenhealthy or risky.
of participants in the follow-up sample did not permit definitive 3) Much of the literature on risk communication focuses on
conclusions about the mediation of behavior change by charggecific diseases (e.g., breast cancer), or even specific precau-
in risk perceptions, these data are consistent with this interptienary behaviors (e.g., breast self-examination). This kind of
tation. research furthers our knowledge about the effectiveness of vari-
The study by Lerman et a(43) described earlier leads toous risk communication strategies in altering specific behaviors.
similar conclusions, although these authors did not directly ald-does little, however, to build a body of knowledge that is
dress the role of change in perceived risk as a mediator. They djplicable across diseases and behaviors. If the vast majority of
examine the effects of their intervention by stage of behavidsk researchers focus exclusively on the diseases or risk behav-
change and concluded that smokers in either biomarker feedbamk that are of interest to them, the result will be a failure to
group who were in the preparation stage at the beginning of theamine questions that are applicable to a variety of diseases and
study (as defined by the Transtheoretical Model of Behavibehaviors. For example: Does altering behavior that has short-
Change) were more likely to decrease their cigarette smokitegm versus long-term consequences require different risk com-
during the 2-month follow-up period than were those in theunication strategies? Do preventive and screening behaviors
consultation group. require different strategies? We suggest that there is a need for
All three of these studieg43,36);and Fong GT et al.: manu- research that compares the effect of various risk communication
script in preparation] meet the conditions specified in the Prstrategies across different types of diseases and precautionary
caution Adoption Process Model in that the interventions ifehaviors and that this research should be designed to explore
cluded components that addressedsineerityof the risk and the these differences and advance theory relevant to risk communi-
efficacy of behavior change. There is, however, surprisinglyation across different kinds of behaviors.
little research orhow perceptions of vulnerability and severity 4) Finally, we suggest that the exciting new research on tai-
interact with perceptions of the efficacy of behavior change toring feedback to individual risk characteristics should be ex-
motivate the adoption of precautionary behavior. Given thpanded to include tailoring on additional individual difference
most people view cancer as extremely severe, these studies sagables. For example, risk appraisals that typically include
gest that future research examine the efficacy of risk commuassessment of health habits, such as exercise and smoking, could
cations that are personalized with regard to individual diffebe expanded to include assessments of defensiveness about cur-
ences in personal risk factors, ability, or willingness teent behaviors (e.g., inflated perceptions of prevalence, mini-
acknowledge vulnerability and with readiness to change behawized perceptions of susceptibility, or misattributions of respon-
ior when the disease outcomes are perceived to be severe. sibility), as well as readiness to change specific behaviors.
Likewise, interventions that provide feedback on genetic sus-
FUTURE DIRECTIONS FOR RESEARCH ceptibility to lung cancer could be structured to include mea-
Although there are gaps in our knowledge about the effects.SL%rement of perceived severity and perceived efficacy of smok-

risk communication on risk behavior that need to be filled, thefe cessation to guide counseling strategies for individual

are also exciting developments in the field. The next generatiERamCIpants' Such steps would go a long way toward integrating

n . .
of research can achieve more methodologic precision than the theoretical and empirical progress of the past 20 years of
last generation, while taking advantage of?]evfdevelo ments ?gearch on risk and precautionary behavior, behavior change,
>t 9 ’ g ad 9 PMENS IR perception, and risk communication.
tailoring feedback. More specifically, we propose the following
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