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This study examined the interaction between comparative cancer risk and efficacy perceptions
on individuals' adherence for colon, prostate, and breast cancer screenings, intentions to get
these screenings in the future, and intentions to adopt health lifestyle behaviors in the next
year. A national probability sample of 2,226 adults ages 40 to 70 was surveyed. Overal, a
positive interaction effect was found between comparative risk and efficacy on several out-
comes. There were some methodological limitations worth noting, but the findings do have
implications for health campaigns, particularly the need to increase efficacy beliefs about
reducing cancer risks within the general population.

In the United States, it is estimated that over 1.3 million
new cancer cases will be diagnosed this year (American
Cancer Society, 2004). Although this is a serious health
concern, there is growing evidence that early screenings for
different types of cancers may reduce mortality rates and
increase the likelihood of a cancer being detected in the
early stages, when it is curable (Hendrick, Smith, Rutledge,
& Smart, 1997; Mandel, 1999). In addition, a number of
studies have found that a person’s cancer risk may be asso-
ciated with certain lifestyle habits. For instance, physical
inactivity, low consumption of fruits and vegetables, and
smoking have all been found to be associated with increased
risks for cardiovascular diseases and various cancers (see
Schuit, van Loon, Tijhuis, & Ocke, 2002).

Despite the fact that following recommended guidelines
for cancer screenings or adopting a healthy lifestyle helps
reduce an individua's cancer risk, adherence to cancer
screening guidelines falls far short of recommended levels
(Haitt & Rimer, 1999). A similar situation exists when it
comes to adopting a healthy lifestyle. In response, various
public health campaigns have been launched to try to persuade
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people to adhere to cancer screening guidelines and adopt a
healthy lifestyle. Many of these campaigns are designed to
increase people's awareness of their cancer risks as well as
provide them with efficacy information for reducing those
risks (e.g., getting screened for cancer, having a healthy
diet.). One goa of increasing people's awareness of their
cancer susceptibility may be to increase their perception of
cancer risk, which in turn, should motivate them to enact
protective behaviors against cancer.

Reviewing the health communication literature, it is evi-
dent that perceived risk is acentral construct in a number of
theories of health behavior (for reviews, see van der Pilgt,
1998; Weinstein, 1993). Some examplesin which perceived
risk is thought to be a significant predictor of self-protective
behaviors include the health belief model (Janz & Becker,
1984), the precaution adoption model (Weinstein, 1988),
the self-regulation model of health behavior (Leventha &
Cameron, 1987), and the protection motivation theory
(Rogers, 1975). Risk perception derives from threat
appraisal, and the central premise is that an individual’s
motivation to enact health protective or health promoting
behaviors increases as a direct function of the person’s
belief that he or she is susceptible to a serious health threat
(i.e., isat highrisk; Rimal, Flora, & Schooler, 1999). Given
that perceived risk may be a strong motivator of
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health-related behaviors, it is important to understand the
pattern of associations between perceived risk and specific
health-related behaviors to develop effective risk communi-
cation messages.

Although a strong positive association between risk per-
ception and health behavior change is expected, empirical
findings are inconsistent in supporting this theoretical
assumption. In a meta-analysis across studies on various
health issues, it was found that increases in risk perceptions
generally facilitated protective intentions and behaviors
(Floyd, Prentice-Dunn, & Rogers, 2000). Numerous studies
have found the hypothesized positive association between
risk perception and the enactment of healthy behaviors (e.g.,
Aiken, West, Woodward, & Reno, 1994; Weinstein, 1982,
1983; Weinstein, Sandman, & Raoberts, 1990). Y et, despite
the fact that some studies have found the predicted positive
relationship between perceived risk and behavior, there are
a number of studies finding no relationship between per-
ceived risk and behavior (e.g., Joseph et a., 1987; Svenson,
Fischhoff, & McGregor, 1985), and in afew cases, a nega
tive relationship was found between risk perception and
behaviors (e.g., van der Velde, Hooijkaas, & van der Pilgt,
1991). Risk has been assessed with various methods, and to
date, most of the research on risk perception is based on
absolute risk assessments.

Comparatively less work has been done to examine the
effects of comparative risk assessments on behaviors. It is
important to understand the effects of comparative risk
perceptions on behaviors because there is good evidence to
suggest that people rely on social comparisons to assess
their standing on avariety of dimensions (see Suls & Whedler,
2000), including their risk levels (Klein & Weinstein, 1997).
Much work on risk perception shows that people are highly
attentive to contrast, sometimes more so than they are to
static risk (Klein, 2002). Across the limited number of stud-
ies that have been done to examine the relationship between
comparative risk and affective (i.e., worry) and behavioral
outcomes, the results are mixed. There is some evidence
that comparative risk is a significant positive predictor of
worry and behavioral intentions (e.g., Lipkus, Lyner, &
Rimer, 2000; McCaul & O’'Donnell, 1998). In some cases,
comparative risk has been found to be a stronger predictor
of future behavior than is absoluterisk (e.g., Blalock, DeVdllis,
Afifi, & Sandler, 1990; Lipkus et al., 2000). However, afew
studies find comparative risk to be a poor predictor of future
behaviors (e.g., van der Velde et a., 1991). This inconsis-
tency in findings warrants further study.

Specifically related to cancer-related outcomes, per-
ceived risk has often been used to explain cancer screening
behaviors and has been targeted as an important variable in
interventions designed to promote cancer screenings (for a
review, see Vernon, 1999). Although risk perception has
been found to positively predict breast cancer screenings
(McCaul, Branstetter, Schroeder, & Glasgow, 1996), col-
orectal cancer screenings (Mullens, McCaul, Erickson, &

Sandgren, 2004), and use of supplements to improve pros-
tate health (Beebe-Dimmer et al., 2004), numerous
researchers have aso failed to find the expected positive
correlation between perceived risk and cancer screening
behaviors (e.g., Eiser & Cole, 2002; Shiloh, Vinter, &
Barak, 1997). In areview of the literature on colorectal can-
cer screening, Vernon (1997) reported that only two of eight
studies reviewed found a positive association; the other six
studies found no relationship between perceived risk and
colorectal cancer screening. Overall, the literature provides
mixed support for the associations between risk perception
and cancer prevention behaviors (e.g., Katapodi, Lee,
Facione, & Dodd, 2004; Lerman & Schwartz, 1993). It is
important to point out that much of thiswork relied on using
absolute risk measures as opposed to comparative risk
assessments. Therefore, there is aneed for more research to
examine the effects of comparative cancer risk on can-
cer-related behaviors.

In the few studies that have used comparative risk, it has
been found to positively relate with breast cancer worry,
screening intentions, and screening behaviors (Klein, 2002;
Lipkus et a., 2000; McCaul & O’Donnell, 1998). Experi-
mentally, comparative risk seems to have a consistent influ-
ence on behaviora intentions, more so than absolute risk
(Klein, 2002). Recently, in alongitudinal study of risk per-
ception and cancer worry, Lipkus, Klein, Skinner, and
Rimer (2005) found that perceived comparative risk but not
perceived absolute risk predicted subsequent worry about
breast cancer. Together, there is some evidence to suggest
that comparative cancer risk may be an important predictor
of cancer-related behaviors independent of absolute cancer
risk. Yet, because there is only limited evidence to support
the positive association between comparative cancer risk
and cancer-related behaviors, it is plausible that there are
conditions under which comparative cancer risk may not be
positively associated with cancer-related behaviors (e.g.,
low perceived efficacy to cope with cancer).

This study extends previous work by investigating the
moderating role of efficacy beliefs on the relationship
between comparative cancer risk and cancer prevention
behaviors. Efficacy beliefs help to regulate human function-
ing and emotional well-being through a variety of processes
(Turner, Rimal, Morrison, & Kim, 2006). When faced with
adverse events, those who perceive themselves to be highly
efficacious are more likely to persevere than those perceiv-
ing themselves to have low efficacy (Turner et a., 2006).
Efficacy beliefs comprise both self-efficacy and response
efficacy beliefs.

Bandura (1983, 1999) defined self-efficacy as an indi-
vidual’s confidence in his or her ability to perform a given
behavior. Those who have high self-efficacy are more likely
to have fewer negative thoughts about themselves, and feel
that they can exert greater control over a given event com-
pared to those who have low self-efficacy (Ozer & Bandura,
1990). It is expected that unless people have high confidence
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in their abilities to perform the coping behavior in the face
of difficulties, they will have little motivation to enact the
given behavior. In addition to self-efficacy, response effi-
cacy beliefs also contribute to overall efficacy. Bandura
(1977) defines response efficacy asthe belief that enacting a
given behavior will result in the desired outcome (e.g.,
effectively averting a health threat). Research has generally
found that individuals with high response efficacy beliefs
are better able to translate knowledge into behavior (e.g.,
Rimal, 2000).

INTERACTION BETWEEN RISK AND EFFICACY

Severa researchers have argued for an interaction effect
between risk and efficacy on behaviors (e.g., Rimal, 2001,
2002; Witte, 1992, 1994; Witte & Allen, 2000). Specific
predictions about how efficacy beliefs affect the association
between risk and behaviors have been presented in various
models (e.g., extended parallel process model, Witte, 1992;
risk perception attitude [RPA] framework, Rimal & Redl,
2003). This study was informed by Rimal and Real’ s (2003)
concept of RPA, which helped to make predictions about
the interaction between comparative cancer risk perceptions
and cancer-related behaviors. It is worth noting that this
study does not provide a direct test of the RPA framework,
asthe framework focuses on the effects of absolute risk per-
ceptions (rather than comparative risk perceptions) on
behaviors.

Although the RPA framework was not originally con-
ceived to address comparative risk perceptions, it neverthe-
less serves as an informative framework for understanding
how the relationship between comparative risk and behav-
iors may be affected by efficacy beliefs. It may be argued
that perceived comparative risk can be reconceptualized in
terms of absolute risk. Specifically, individuals with low
comparative risk (i.e.,, who perceive themselves to be at
lower risk compared to others) are likely to aso have low
absolute risk perceptions due to their optimistic bias about
their own risk levels, and lower levels of worry. Conversely,
individuals with high comparative risk (i.e., who perceive
themselves to be at higher risk compared to others) are
likely to also possess high absolute risk perceptions due to
their pessimistic bias about their own risk, and higher levels
of worry. In arecent study, Lipkus et al. (2005) found that
comparative risk for breast cancer at baseline positively pre-
dicted cancer worry, which in turn, positively predicted
absolute risk for breast cancer at follow-up. Baseline abso-
lute risk estimates however failed to significantly predict
cancer worry. Moreover, it may also be argued that compar-
ative risk estimates provide a better assessment of personal
vulnerability (i.e., risk) than absolute risk estimates. Some
data suggest that comparative rather than absolute risks are
psychologically more meaningful for judging the extremity
of risks (e.g., Klein & Weinstein, 1997). Also, severa
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studies have found comparative risk to be associated with
behavior, affect, health message processing, and other
health outcomes, even after controlling for absolute risk
estimates (Klein, 2002; Lipkus et al., 2005; Radcliffe &
Klein, 2002).

The RPA framework predicts a main effect of efficacy on
behaviors as well as an interaction between efficacy and risk
on behaviors. It is argued that those who fedl efficacious are
likely to view potentia risks as challenges to overcome,
whereas those lacking in efficacy are likely to interpret
potential risks more fatalistically, and as a result are less
likely to enact risk-reducing behaviors (Rima & Real,
2003). Asfor the interaction between efficacy and risk, when
risk perception islow, it is expected that efficacy beliefswill
have little impact on behaviors. When both perceived risk
and efficacy are low (i.e., indifferent attitude), individuals
are not motivated to consider the efficacy information
(Rimal & Real, 2003; Turner et a., 2006), and thus no fur-
ther action is taken. When efficacy perceptions are high, but
perceived risk is low (i.e., proactive attitude), individuals
have the confidence to enact protective behaviors but may
lack the motivation to do so because of their low risk status
(Rimal & Real, 2003). However, these individuals may aso
be motivated to enact protective behaviors because of their
desire to remain disease-free (Rima & Real, 2003).

On the other hand, when risk perception is high, it is
expected that efficacy beliefs will have a greater effect on
behaviors. Specifically, when both perceived risk and effi-
cacy are high (i.e, responsive attitude), individuals are
motivated to take some form of action (due to the fear they
experience from being at high risk status), and feel confi-
dent in their abilities to effectively reduce their risk. As a
result, these individuals are the most likely to enact
risk-reducing behaviors (Rimal & Real, 2003). Conversealy,
when risk perception is high, but efficacy beliefs are low
(i.e., avoidant attitude), individuals face conflicting motiva-
tions. Although their high risk perception likely makesthem
concerned about their health status, their perceived inability
to cope with their risks likely decreases their motivation.
Therefore, these individuals are expected to be the less
likely to enact risk-reducing behaviors than those with
responsive attitudes (Rimal & Real, 2003).

The interactive effect of risk and efficacy perceptions on
behavioral intentions has been tested in a number of studies
utilizing the RPA framework (e.g., Rima & Real, 2003,
Turner et a., 2006). Generally in these studies, four attitudi-
nal groups are created based on the assessment of perceived
absolute risk and efficacy beliefs. Rima and Real (2003)
used a median split procedure to form the four RPA groups
in their study, whereas Turner et al. (2006) used cluster
analysis to classify individuas into the different RPA
groups. Planned comparisons were made between the RPA
groups to determine whether there was an interaction effect
between risk and efficacy. Results from these comparisons
provide mixed support for the RPA framework. Consistent
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with the framework’s original set of predictions, behaviora
intentions are higher among individuals with responsive
attitudes than among individuals with avoidant attitudes.
However, contrary to the origina set of predictions, behav-
ioral intentions are also higher among individuals with pro-
active attitudes than among individuals with indifferent
attitudes (see Rima & Real, 2003). The following pattern of
findings (listed in order from most positive to least positive
outcome) has been found in two studies (Rimal & Real,
2003, study 2; Turner et al., 2006, study 1): responsive, pro-
active, avoidant, and indifferent.

Most of the studies done so far using the RPA framework
have relied on an experimental design and a college sample
(e.g., Rimal & Real, 2003; Turner et al., 2006). Few studies
have tested RPA-based predictions with a more representa
tive population (e.g., nationa probability sample). Rimal
and Real (2003, study 2) did test the RPA framework within
a natural context (i.e., risk and efficacy were not manipu-
lated) and found partial support for the framework. In pre-
dicting sunscreen use, individuals with high risk and
efficacy perceptions reported more sunscreen use compared
to those with high risk and low efficacy perceptions (as pre-
dicted), but those with low risk and high efficacy percep-
tions aso reported greater sunscreen use than those with
low risk and efficacy perceptions (contrary to predictions).
Past RPA studies aso have typically used absolute risk
measures to assess perceived risk. As discussed earlier, per-
ceived risk may be measured as either absolute risk or com-
parative risk.

The purpose of this investigation was to use the RPA
framework as a guide for testing the interaction effect
between comparative cancer risk and efficacy perceptions
on people's adherence to prevention guidelines for cancer
screening (colon, breast, and prostate) and intentions to
enact various cancer prevention behaviorsin the future (i.e.,
cancer screening tests, adoption of a healthy lifestyle).
Based on the RPA framework, two sets of predictions were
made. It is important to note that although the RPA frame-
work bases its predictions on perceived absolute risk, this
study used perceived comparative risk instead. Given the
moderate positive correlation between comparative and
absoluterisk (Lipkuset al., 2000), it is expected that the pat-
tern of findings for the RPA framework predictions using
comparative risk will be similar to those using absolute risk.

Specifically, it was expected that individuals who are
motivated and feel confident in their abilities to reduce can-
cer risks (via vigilant monitoring of risk) would be more
likely to have adhered to cancer screening guidelines than
(a) those who are motivated but lack the confidence in their
abilities/belief that screening reduces risks, and (b) those
who are not motivated at all to take action in reducing their
cancer risks. More formally stated, it was posited that

H1: Comparative risk and efficacy perceptionswill inter-
act on cancer screening adherence such that

Hla: When efficacy perceptions are low, cancer screening
adherence will not differ as a function of compara
tive risk perceptions.

Hi1b: When efficacy perceptions are high, cancer screen-
ing adherence will increase with increasing compar-
ative risk perceptions.

Similarly, it is also expected that highly motivated individu-
als who feel confident in their abilities to avert cancer risks
and believe that a given prevention behavior can reduce
their cancer risks will report greater intentions to enact that
behavior than (a) those who are motivated but lack the con-
fidence to perform the prevention behavior and/or believe
that the behavior fails to reduce their risks, and (b) those
who lack the motivation to enact risk-reducing behaviors.
Formally stated, it was posited that

H2:  There will be a positive interaction effect between
risk and efficacy perceptions on cancer screening
and healthy lifestyle behavioral intentions such that

H2a: When efficacy beliefs are low, risk perception is not
associated with cancer screening and lifestyle behav-
ioral intentions.

H2b: When efficacy beliefs are high, risk perception is
positively associated with cancer screening and life-
style behavioral intentions.

METHOD

Participants and Procedures

A total of 2,226 adults ages 40 to 70 were recruited to take
part in this study by Knowledge Networks, a survey
research company that has developed a nationally represen-
tative sample of adults in the United States. Data are
gathered online and respondents are recruited through ran-
dom-digit dialing procedures and provided Internet access,
if necessary. This sample consisted of 1,087 men (48.8%)
and 1,139 women (51.2%), with a majority of them
having some college education or higher (59.7%). Approxi-
mately 76% of the participants were White, 11%
African-American, 7.3% Hispanic, 2.9% of mixed ancestry,
and 2.7% “other.” The average age of participants was
52.75 years (SD = 8.39).

Measures

The variables of interest were (8) participants comparative risk
perceptions for colon, prostate, and breast cancer; (b) their effi-
cacy beliefs regarding cancer screening tests (colonoscopy,
PSA (prostate specific antigen) test, and mammograms) and
lifestyle behaviors (exercise, fruit and vegetable consump-
tion, and dieting) in reducing cancer risks; (c) their inten-
tions to engage in cancer screening and lifestyle behaviors;
and (d) their adherence to cancer screening guidelines.
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Risk perceptions. Two items assessed the extent to
which individuals felt they were at risk for cancer compared
to others their age. Specifically, participants were asked,
“Compared to most others your age, what do you think your
chances are of getting each of the following:” All partici-
pants were asked about their comparative risk perception
for colon cancer. Men were also asked about their compara-
tive risk perception for prostate cancer, whereas women
were asked about their comparative risk perception for
breast cancer. The response options ranged from 1 (a lot
lower) to 4 (a lot higher). The three comparative cancer risk
items (colon, prostate, and breast) each served as an inde-
pendent predictor corresponding to a specific cancer-related
outcome (e.g., colonoscopy intent). In addition, overall
comparative cancer risk was assessed by averaging across
two comparative cancer risk measures (i.e., colon and pros-
tate cancer risks for men, colon and breast cancer risks for
women). Correlations for the two overall cancer risk mea-
sures were .70 (men) and .59 (women).

Efficacy perceptions. Severa items assessed the
extent to which individuals felt that they could perform
various screening and lifestyle behaviors (i.e., self-efficacy)
and how strongly they agreed that these prevention behav-
iors reduced their cancer risks (i.e., response efficacy). For
self-efficacy, respondents were asked about their confi-
dence in performing the different prevention behaviors
(e.g., If you wanted to, how sure are you that you can get a
colonoscopy in the next year/when it is next recom-
mended?). Similar items were asked for getting a PSA test,
mammogram, exercise, fruits and vegetables consumption,
and dieting to control weight. The response options ranged
from 1 (very unsure) to 5 (very sure).

For response efficacy, respondents were asked how
likely they felt performing the prevention behavior would
reduce their risks for colon, breast, or prostate cancer (e.g.,
How likely is it that doing exercise at least three or more
times in most weeks will reduce your risks of colon
cancer?). Similar items were asked for PSA testing, mam-
mograms, fruit and vegetables consumption, and dieting to
control weight. It isimportant to note that response efficacy
for colonoscopy was not assessed in this study. The
response options ranged from 1 (very unlikely) to 5 (very
likely).

Overall efficacy perceptions were calculated by averaging
across self-efficacy and response efficacy perceptions. Corre-
lations between self- and response efficacy items for the
cancer screening behaviors were as follows: PSA efficacy
(r = .31) and mammogram efficacy (r = .25). For colonos-
copy efficacy, only sdf-efficacy was assessed. Six items
assessing self- and response efficacy for threelifestyle behav-
iors (exercise, fruits and vegetables consumption, and diet-
ing) were averaged into an index with an alphaof .70.

Behavioral intentions. Several items assessed partici-
pants intentions to enact cancer screening and lifestyle
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behaviors in the next year. Specifically, respondents were
asked how likely they were to perform the different preven-
tion behaviors in the next year (e.g., How likely is it that
you will get amammogram in the next year?). Similar items
were also asked of intentions regarding colonoscopy, PSA
testing, exercise, fruits and vegetables consumption, and
dieting to control weight. Response options ranged from 1
(very unlikely) to 5 (very likely).

Cancer screening adherence. Participants were aso
asked about their recent cancer screening behaviors to
assess the extent to which they adhered to cancer screening
guidelines. Given that guidelines are applicable to only cer-
tain age groups, for colon and prostate screening, only par-
ticipants 50 years and older were included in the analyses
for calculating adherence. For breast screenings, al partici-
pants were included, given that the recommended age for
mammograms is 40 years old. For colonoscopy and PSA
testing adherence, participants were first asked whether they
had heard of the specific screening tests. It was assumed
that al women had heard of mammograms. For al three
cancer screening tests, participants were asked when they
had their most recent screening (e.g., When did you have
your most recent PSA test to check for prostate cancer?).
Response options varied depending on the specific test.

For colon screening adherence, participants 50 and older
who had a colonoscopy within the past 10 years were con-
sidered adherent; those who did not or had not heard of a
colonoscopy were considered nonadherent. For prostate
screening adherence, men 50 and older who had a PSA test
within the past 2 years were considered adherent; those that
did not or had not heard of the PSA test were considered
nonadherent. For breast screening adherence, women 40
and older who had a mammogram within the past 2 years
were considered adherent; those who did not were consid-
ered nonadherent. Screening adherence was coded as 1,
whereas nonadherence was coded as 0.

Statistical Analyses

H1 was tested through sequential logistic regression, with
demographic variables entered into the first block, compara-
tive risk and efficacy perceptions entered into the second
block, and the interaction term (Risk x Efficacy) entered
into the final block. Cancer screening adherence was the
dependent variablein all analyses.

H2 was tested through sequential multiple regression
analyses, with demographic variables (age, gender, educa
tion) entered into the first block, risk and efficacy percep-
tions entered into the second block, and the interaction term
(Risk x Efficacy) entered in the final block. To control for
the potential problem of collinearity, all predictor variables
were centered. Intentions to engage in cancer screening and
lifestyle behaviors were the dependent variables. It is
important to note that for cancer risk perceptions, scores
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were based only on responses from participants of appropri-
ate age (e.g., for colon cancer risk, everyone age 50 and
older). In addition, an overall cancer risk perception score
was calculated for the entire sample by averaging across the
two cancer risk perception scores (i.e., for colon and
prostate/breast cancer).

RESULTS

Descriptive Statistics

The means and standard deviations for the key predictor and
dependent variables are presented in Table 1. Cancer
screening adherence was relatively high within the appro-
priate age and gender groups for al three cancer screening
tests: colonoscopy adherence (57.1%), PSA test adherence
(52.4%), and mammogram adherence (70.4%). It is worth
noting that for prostate and breast screening, participants
who reported having a PSA or a mammogram in the last
2 years were considered adherent, rather than in the last
year, which would have been a more stringent criterion.

Effects on Cancer Screening Adherence

It was predicted that risk and efficacy perceptions would
interact such that when risk perceptions were low, efficacy
beliefs should have little impact on cancer screening adher-
ence. Efficacy beliefs were expected to have an impact on
likelihood of adherence only when risk perceptions were
high. Sequential logistic regression analyses were per-
formed to assess prediction of cancer screening adherence
(adherent, nonadherent), first on the basis of demographic
predictors (age, sex, education), then with the addition of
comparative risk and efficacy perceptions (low, high) as

TABLE 1
Means and Standard Deviations for Key Study Variables

Variable M D
Colon cancer risk perception (those 50 and over) 210 .74
Prostate cancer risk perception (men 50 and over) 213 .74
Breast cancer risk perception (women 40 and over) 214 .81
Overall cancer risk perception 211 .68
Colonoscopy self-efficacy 411 126
PSA efficacy beliefs 4.25 .81
Mammogram efficacy beliefs 436 .80
Exercise efficacy beliefs 361 .85
Fruits and vegetables consumption efficacy beliefs 376 84
Dieting efficacy beliefs 3.83 .80
Colonoscopy intention 303 161
PSA testing intention 361 141
Mammogram intention 406 1.38

Moderate exercise intention (3+ times aweek most weeks) 3.27 1.28

Fruits and vegetables consumption intention (5+ servings 362 123
most weeks)

Dieting intention 342 124

independent predictors, and finaly the interaction between
comparative risk and efficacy.

Colonoscopy adherence. In predicting colonoscopy
screening adherence, there was a good model fit for the
entire model based on the Hosmer and Lemeshow test, (8,
N =1,171) = 10.53, p = .23. A significant interaction effect
was found between risk and efficacy perceptionsin predict-
ing colonoscopy adherence, odds ratio (OR) = 1.25, 95%
confidenceinterval (Cl) = (1.06, 1.47), p < .01. To tease out
the interaction effect, separate sequential logistic regres-
sions were performed for those with low efficacy and high
efficacy perceptions. For those with low colonoscopy effi-
cacy beliefs, risk perception was not a significant predictor
of colon screening adherence, OR = 0.72, 95% CI = (.45,
1.15), p = .17. Specifically, among individuals reporting
low self-efficacy for getting a colonoscopy, risk perception
had no impact on colonoscopy adherence.

For those with high colonoscopy self-efficacy, risk per-
ception was a significant predictor of colonoscopy adher-
ence, OR = 1.24, 95% CI = (1.03, 1.49). Specificaly,
among individuals reporting high self-efficacy for getting a
colonoscopy, the higher their level of perceived compara
tive colon cancer risk, the more likely they were to be
adherent for colonoscopy screening, controlling for age,
sex, and education.

PSA test adherence. There was no significant inter-
action effect found between risk and efficacy perceptionson
PSA test adherence, OR = 1.27, 95% Cl = (.90, 1.79), p=.18.
Removing the interaction term, there was a somewhat poor
fit for the overall model, v*(8, n = 518) = 19.29, p < .05.
Comparative prostate cancer risk was not a significant pre-
dictor of PSA test adherence, OR = .89, 95% CI = (.67,
1.16), p = .38. PSA test efficacy was a significant predictor
of PSA test adherence, OR = 2.90, 95% CI = (2.14, 3.94),
p< .001. The higher a man's efficacy perceptions were
regarding the PSA test, the more likely he was to be adher-
ent for PSA testing, controlling for age and education.

Mammogram adherence. No significant interaction
effect was found between risk and efficacy perception on
mammogram adherence, OR = .98, 95% CI = (.78, 1.25),
p = .89. Removing the interaction term, the overall model for
predicting mammogram adherence yielded a good fit, (8,
n=1,119) = 10.94, p = .21. Both risk and efficacy percep-
tions were significant independent predictors of mammogram
adherence. For risk perception, the more women perceived
themselves to be at risk for breast cancer compared to others
their age, the more likely they were to be adherent for mam-
mogram screening, controlling for age and education, OR =
1.37,95% CI = (1.14, 1.64), p < .01. Asfor efficacy percep-
tion, the higher a woman’s efficacy perceptions were about
mammograms, the more likely she was to be adherent for
mammogram screenings, OR = 2.52, 95% Cl = (2.09, 3.04),
p <.001, controlling for age and education.
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Overal, the results provide only limited support for H1.
Of the three cancer screening tests examined, an interaction
effect between comparative cancer risk and efficacy percep-
tions on cancer screening adherence was found only in the
case of colonoscopy screening. For PSA test adherence, the
most significant predictor was the participant’s efficacy per-
ceptions about the PSA test (i.e., self-efficacy in getting a
PSA test and response efficacy of the PSA test).

Effects on Behavioral Intentions

An interaction effect between risk and efficacy perceptions
on behavioral intentions was also predicted such that when
efficacy beliefs were low, perceived risk would not be asso-
ciated with intentions to enact cancer screening tests or
healthy lifestyle behaviorsin the future. Alternatively, when
efficacy beliefs were high, perceived risk would positively
predict individuals intentions to engage in both cancer
screening and healthy lifestyle behaviors. For both cancer
screening and lifestyle behaviora intentions, the overall
model consisted of age, sex, and education, cancer risk and
efficacy perceptions as main effects, and the interaction
term (Risk x Efficacy) as predictors.

Colonoscopy intention. The overall model predicting
colonoscopy intent was significant, F(6, 1,165) = 45.18, R
=.19, p < .001. A significant interaction effect was found
between risk and efficacy perceptions on intent to get a
colonoscopy in the next year or when next recommended,
controlling for main effects and demographic factors (age,
sex, and education), § = .06, t = 2.35, p < .05, partia r = .07
(see Figure 1 for plot of interaction effect). As predicted,
when perceived colonoscopy efficacy was low, comparative
colon cancer risk perception was not associated with
colonoscopy intent, controlling for demographic factors,
B =.04,t=.54, p=.59. Also as predicted, when perceived
colonoscopy efficacy was high, comparative colon cancer
risk perception positively related to colonoscopy intent,
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FIGURE 1 Interaction effect of Risk and Efficacy on colonoscopy
intent.
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controlling for demographic factors, B = .17,t =5.39, p <
.001, partial r = .17.

PSA testing intention. In predicting PSA testing
intention, the overall model was significant, F(5, 518) =
27.11, R? = .21, p < .001. No significant interaction effects
were found between risk and efficacy perceptions on intent
to get a PSA test in the next year, controlling for main
effects and demographic factors (age and education), § =
—02,t =-37, p = .71 (see Figure 2 for plot of interaction
effect). Significant effects were found for comparative pros-
tate cancer risk on PSA test intent, B = .15, t = 3.86, p <
.001., and PSA efficacy on PSA testintent, § = .39, t=9.93,
p < .001. PSA efficacy had a significantly stronger impact
in predicting PSA test intent than did comparative prostate
cancer risk, t(521) = 4.25, p < .001.

Mammogram intention. The overal mode predicting
mammogram intention was significant, F(5, 1,118) = 47.89,
R? = .18, p < .001. A significant interaction effect was found
between perceived risk and efficacy on intent to get a mam-
mogram in the next year, controlling for main effects and
demographic factors, p = .08, t = 2.97, p < .05, partia r =.09
(see Figure 3 for plot of interaction effect). Consistent with
predictions, when mammogram efficacy perceptions were
low, comparative breast cancer risk perception was not associ-
ated with mammogram intent, controlling for age and educa-
tion, B = —.04, t = —47, p = .64. When mammogram efficacy
was high, comparative breast cancer risk perception was posi-
tively related to mammogram intentions, controlling for age
and education, § = .18, t =5.93, p <.001, partia r =.18.

Exercise intention. No significant interaction effect
was found between overall cancer risk and cancer efficacy
beliefs related to exercise on exercise intent, f = —.01, t =
—49, p = .63. Removing the interaction term, the overall
model in predicting respondents’ intentions to engage in
moderate exercise (i.e., 3 or more times aweek most weeks)
in the next year was significant, F(5, 2,200) = 109.19, R? = .20,
p < .001. For the main effects model, only efficacy beliefs
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FIGURE 2 Interaction effect of Risk and Efficacy on PSA (pros-
tate specific antigen) test intent.
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FIGURE 3 Interaction effect of Risk and Efficacy on mammogram
intent.

related to exercise was significantly associated with exer-
cise intent, controlling for demographics and perceived
comparative cancer risk, B = .42, t = 21.83, p < .001, partial
r = .42. Overall comparative cancer risk perception was not
significantly related to exercise intent and the association
was in the wrong direction (i.e., p =—.03, p=.12).

Fruit and vegetable consumption intention. There
was no significant interaction effect found between overall
cancer risk perception and cancer efficacy beliefs related to
fruits and vegetables on intent to consume fruits and vegeta-
blesin the next year, p =—.01, t =-.36, p=.72. The overal
main effects model was significant, F(5, 2,199) = 199.69,
R? = .31, p < .001. Efficacy beliefs related to fruits and veg-
etables consumption was related to fruits and vegetables
consumption intent, controlling for demographics and per-
ceived risk, B = .62, t = 28.79, p < .001, partial r = .52.
Overall cancer risk perception was also associated with
intentions to consume fruits and vegetables in the future, but
in the opposite direction to what was expected, =06, t =
-3.25, p< .01, partia r =-.07.

Dieting intention. Similar to the other two lifestyle
behaviors, no interaction effect was found between cancer
risk perceptions and cancer efficacy beliefs related to diet-
ing on dieting intent, B = —.01, t = —53, p = .60. The main
effects model was overall significant, F(5, 2,192) = 156.49,
R? = .26, p < .001. Only cancer efficacy beliefs regarding
dieting was found to be positively related to dieting inten-
tions, controlling for cancer risk and demographic factors, B
= .47,t=25.28, p<.001, partial r = .48. Overall cancer risk
perception was not associated with dieting intent, and the
relationship was in a direction contrary to what was
expected (i.e., p =—.01, p=.55).

DISCUSSION

This study tested the interaction effect between perceived
comparative cancer risk and efficacy on cancer adherence

and intentions to enact cancer prevention behaviors (screen-
ing and lifestyle) in the next year. Predictions were derived
from Rimal and Real’s (2003) RPA framework. Specifi-
caly, it was hypothesized that only when efficacy percep-
tions were high would risk perception have an impact on
behaviors. Risk perception was expected to have little effect
on behaviors if efficacy beliefs were low because of the
inability to cope with high risk or lack of motivation to cope
with low risk.

Overadl, the study found limited support for the RPA
framework’s predictions (Rimal & Real, 2003; Turner et al.,
2006). Significant interaction effects between risk and effi-
cacy on behaviora outcomes were only found for three of
the nine outcomes examined: colonoscopy adherence,
colonoscopy intentions, and mammogram intentions. In all
three cases, the patterns of the interaction effects were con-
sistent with RPA framework predictions. Specifically, when
efficacy beliefs were high, colonoscopy adherence and
intent were significantly higher for those with high compar-
ative colon cancer risk than those with low comparative
colon cancer risk. When efficacy beliefs were low, colonos-
copy adherence and intent were low regardless of risk per-
ception. Similar results were found for mammogram intent.
For the other outcomes, main effects were generally found
for both perceived comparative risk (except PSA adherence
and lifestyle behaviors intention) and efficacy. The findings
clearly show that efficacy beliefs were the most important
predictor of both cancer screening adherence and intent to
engage in future cancer prevention behaviors.

One potential explanation for the lack of support found
for the RPA framework predictions may be due to how per-
ceived risk was measured in this study. In previous
RPA-based studies, perceived risk was conceptualized as
including both susceptibility and severity. In this investiga-
tion, perceived risk was conceptualized as a comparative
assessment of susceptibility. Obvioudly, this is a clear
departure from how the origind RPA framework defined
risk, and may explain the lack of support found for the
model’s predictions. Although severity was not directly
assessed, it may be safe to assume that most individuals
would perceive cancer to be a severe health condition and
therefore variations in the level of cancer risk perceived
ought to be largely accounted for by how vulnerable people
feel toward getting cancer. As discussed earlier in this arti-
cle, the use of a comparative rather than absolute risk mea-
sure should not affect results, but nevertheless this is
another limitation to the study.

Another potential explanation for the results may be due
to the type of cancer examined. The expected positive inter-
action effect was found for both colonoscopy adherence and
intentions, but was not found for the PSA test (neither
adherence nor intent) or mammogram adherence. Both the
PSA test and mammograms are routinely performed as part
of annual health exams, so perceptions of risk may not be as
relevant as efficacy beliefs in influencing either adherence
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or intent. The decision to get a PSA test or a mammogram
may be primarily based on how confident the person is
about getting the screening test (which islikely to be high),
or more likely the case, how effective the person feels the
test is at detecting cancer early. Asfor colonoscopy screen-
ing, this test is not performed annually and requires greater
effort on the part of the individual to get it done. Also, the
experience of getting a colonoscopy is likely more unpleas-
ant compared to getting a PSA test (i.e., a blood test) or
even a mammogram. Therefore, individuals may only be
motivated to be adherent and/or have high intent to get a
colonoscopy when they perceive themselves to be a high
risk and have high efficacy beliefs.

Consistent with previous studies on risk perception (e.g.,
Clarke, Lovegrove, Williams, & MacPherson, 2000) this
sample showed signs of an optimistic biasin their estimates
of colon, prostate, and breast cancer risks in comparison
with others their age. Specifically, for all three cancer types
explored in this study, the mean risk perception score was
below the midpoint (2.0) on the 4-point scales used to mea-
sure comparative cancer risks. Similar biases have been
reported in studies assessing perceived cancer worry, a
closely related construct to perceived cancer risks. In a
recent review of the cancer worry literature, Hay, Buckley,
and Ostroff (2005) report that cancer worry among the
general population for colon, prostate, and breast cancer is
predominantly low, citing studies that find about 83% to
87% reporting little or no worry about colon cancer, 71%
reporting no worry about prostate cancer, and 62% to 67%
reporting no worry about breast cancer. Because efficacy
beliefs may have a stronger impact on behavioral intentions
and behaviors when risk perceptions are high rather than
low (as was the case for severa outcomes in this study),
research efforts to identify effective strategies to reduce
optimistic biases about cancer risks are of great importance.
Moreover, there is a growing awareness in the field that
peopl€e's beliefs about their comparative risks are predictive
of health cognitions and behaviors such as cancer screening
(Blalock et al., 1990) and processing of health information
(Radcliffe & Klein, 2002). Studies have a so begun to show
that the inclusion of social comparison information in risk
communication messages may work to reduce optimistic
biases about cancer risk perceptions (e.g., Lipkus & Klein,
2006).

These findings have some important implications for
health communication campaigns promoting individuals to
get cancer screenings and to adopt healthier lifestyles. Inthe
case of breast cancer and, in particular, colon cancer pre-
vention, it may be important that campaign messages target
both comparative risk and efficacy beliefs, whereas for
prostate cancer prevention, the primary focus should be on
targeting efficacy beliefs. Given that many current commu-
nication campaigns aimed at cancer prevention may already
focus on providing risk information to motivate individuals
to get screened, more attention may be needed to foster
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greater efficacy beliefs (both self- and response efficacy)
related to coping with cancer risks. Individuals need to feel
confident in their abilities to perform the screening behav-
iors and, perhaps more important, they need to be better
informed about how effective early detection is for making
cancer more treatable. More research is needed to identify
the best strategies for framing cancer efficacy information.

As for campaigns promoting healthier lifestyle behav-
iors, the results of this study provide clear evidence that the
focus should be on increasing efficacy beliefs related to dif-
ferent lifestyle behaviors (e.g., exercise, fruits and vegeta-
bles consumption, dieting). Overall cancer risk perception
failed to significantly predict people’s intent to engage in
healthy lifestyle behaviors in the next year. One potential
explanation for this finding may be that individuals who see
themselves at high risk for cancer may not necessarily
attribute that risk to their lifestyle behaviors. They could
attribute their high cancer risksto other factors such as fam-
ily history and/or genetics, and environmental factors. If
thisisthe case, then it may not be surprising to find the lack
of arelationship between cancer risk perception and intent
to adopt a healthier lifestyle. Given the positive association
between cancer efficacy beliefs related to lifestyle behaviors
and intentions to adopt a healthier lifestyle, it may be more
effective to use positive message framing (e.g., emphasize
the benefits of exercise for reducing cancer risks) than nega-
tive message framing (e.g., emphasi ze the health risks asso-
ciated with physical inactivity) to motivate people to adopt
ahealthier lifestyle.

There are several limitations to this study. First,
although the probability sample recruited for this study is
nationally representative, the responses gathered are based
on self-reports. Second, as discussed earlier, the use of a
comparative risk measure (as opposed to an absolute risk
measure) may be problematic for testing the RPA frame-
work, which is primarily based on predicting the effects of
absolute risk. Future work should measure both compara-
tive and absolute risk, along with severity, to fully capture
the idea of perceived risk (see Rimal & Real, 2003; Turner
et a., 2006). It islikely that the same pattern of results will
be obtained by including absolute cancer risk estimates as
part of the perceived risk measure. Zagjac, Klein, and
McCaul (2006) compared absolute and comparative risk
perceptions as predictors of cancer worry, and found both
to be equally effective predictors. This suggests that
adding absolute cancer risk estimates to the cancer risk
perception measure would only strengthen the effects
found. Nevertheless, it would be useful to know whether
or not one type of risk perception estimate is more predic-
tive of health behaviors than another so that the appropri-
ate approach is taken in designing risk communication
messages. Last, because this study assessed only
cross-sectional data, inferences about causal direction
between risk and efficacy perceptions and health behav-
iors cannot be made with certainty.
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