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Abstract

This study examined the associations
of susceptibility, conceptualized as
both a cognition (risk) and as affect
(worry) and their possible interaction,
with cancer screening behaviors. Data
for this study were obtained from the
2003 Health Information National
Trends Survey (HINTS). Hierarchical
regression models assessed the ability
of risk, worry and their interaction
(after controlling for other important
variables) to predict cancer-screening
behaviors. Results found that risk and
worry (but not their interaction) were
associated with regular mammography
screening and having had a
sigmoidoscopy or colonoscopy but
with neither FOBT nor PSA
screening. The findings suggest that
risk and worry are both important in
predicting some types of screening
behavior and that these variables
operate independently. 
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Introduction

U N D E R S TA N D I N G the factors associated with the
behaviors that people adopt to prevent or detect can-
cer is an important research objective. One such fac-
tor is perceived susceptibility (or vulnerability)— that
is, how likely a person believes that he or she is to
develop cancer. Susceptibility is an identified variable
in a number of theoretical approaches that have been
applied to explain why people engage in protective
health behaviors (Weinstein, 1993). The Health
Belief Model, for example, includes ‘susceptibility’
as one of four crucial beliefs (Janz, Champion, &
Strecher, 2002); similarly, Rogers’ Protection Moti-
vation Model features ‘vulnerability’ as a central vari-
able (Rogers & Prentice-Dunn, 1997). Weinstein
(1988) developed a stage model, the Precaution
Adoption Process, which focused on whether people
moved from learning about a possible risk to acknow-
ledging personal susceptibility to the illness.

Perceived susceptibility is typically defined as a
belief or set of beliefs (i.e. cognition) about an illness
threat, that is, as some perceived measure of risk.
Some authors, however, have suggested that suscepti-
bility can also be conceptualized as a ‘feeling’ or set
of feelings (Slovic, Finucane, Peters, & MacGregor,
2004). One such feeling is worry. In the clinical psy-
chology literature, worry is a central feature of gener-
alized anxiety disorder (Borkovec, Alcaine, & Behar,
2004). However, nearly everyone worries on occasion,
and many of us engage in this activity daily (Tallis,
Davey, & Capuzzo, 1994). Moreover, and similar to
risk perceptions, worry can serve an adaptive function
by prompting problem solving and self-protective
behavior. Davey, Tallis and Capuzzo (1996) propose
that worry directs attention to a threat, facilitates analyt-
ical thinking and sometimes prompts problem solving
and self-protective behavior to reduce a threat.

Survival rates for certain types of cancers (e.g.
colorectal, breast) are meaningfully higher when
the cancer is detected early through screening
(Joensuu et al., 2004; Singer, 2002). Theoretically,
both cognitive (perceived risk) and affective (worry)
conceptualizations of risk judgments might pre-
dict cancer screening. The literature provides some
evidence for both hypotheses. Two meta-analyses
showed that stronger perceived risk judgments were
associated with higher levels of mammography
screening (Katapodi, Lee, Facione, & Dodd, 2004;
McCaul, Branstetter, Schroeder, & Glasgow, 1996a).
Much less evidence is available concerning other
types of cancer, but Lipkus, Lyna and Rimer (2000)

found that heightened risk perception was associ-
ated with a greater likelihood of colorectal cancer
screening. Worry has also been associated with can-
cer screening. In an analysis of fear, anxiety and
worry, Consedine, Magai, Krivoshekova, Ryzewicz
and Neugut suggested that measures of these con-
cepts concerning developing cancer ‘may generally
be facilitative of screening, at least where the fear
occurs within manageable limits’ (2004, p. 506).
Worry also increases the likelihood that people will
take action to prevent colorectal cancer (Mullens,
McCaul, Erickson, & Sandgren, 2004) and attend a
screening clinic for melanoma (de Rooij, Rampen,
Schouten, & Neumann, 1997).

Few studies have compared cognitive to affective
conceptions of susceptibility. McCaul, Schroeder and
Reid (1996b) found that both risk judgments and
worry judgments were independent predictors of
mammography screening. Cameron and Diefenbach
(2001), however, found that worry—but not perceived
risk—predicted interest in genetic screening for can-
cer. And Codori et al. (1999) proposed that perceived
risk and worry interact. They reported that high cancer
risk perceptions predicted genetic testing only among
individuals who were also worried about cancer.

In this study we sought to assess both the inde-
pendent and joint effects of perceived risk and
worry in predicting health-protective behavior. The
research reported here tested these effects across
three types of cancers utilizing risk and worry ques-
tions from a nationally representative sample. We
are unaware of any studies that included compar-
isons of risk and worry across different cancers
using this type of sample.

Specifically, this study addressed the following
questions:

1. Are perceptions of personal risk for cancer associ-
ated with self-protective actions such as screening?

2. Is worry about cancer associated with self-
protective actions?

3. Do the associations of perceived personal risk
and worry differ for breast, prostate and col-
orectal cancer?

4. Do perceptions of personal risk and worry oper-
ate independently of each other, or do they inter-
act in predicting self-protective actions?

Methods

Data source
Data were obtained from the National Cancer
Institute’s 2003 Health Information National Trends
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Survey (HINTS), which employed a national proba-
bility sample to assess the American public’s use of
cancer-related information (see URL for more about
HINTS: http://cancercontrol.cancer.gov/ hints/).

Data collection, response
rates and sample
Data were collected by telephone interview from
adults 18 years and older between October 2002 and
April 2003. Computer-assisted random-digit dialing
was used to obtain a representative sample of US
households with over-sampling of Blacks and
Hispanics. One adult per household was selected for
the extended interview during a household screener.
Response rates for the screener were 55 percent while
those for the extended interview were 62 percent. A
total of 6149 subjects completed the extended inter-
view. The questionnaire is available at http://cancer-
control.cancer.gov/hints/ and further details about the
sample and sampling design are published elsewhere
(Nelson et al., 2004).

Respondents who had a personal history of breast,
colorectal or prostate cancer or who did not meet the
age requirements were excluded from each respective
analysis. Also, only those subjects who had talked to a
health professional in the past year were asked the
screening questions. Lastly, responses coded as ‘Don’t
know’ and ‘Refused’ were considered missing, and
respondents who had missing values for other relevant
variables used in any statistical models were excluded
from the analysis. This resulted in the following final
sample sizes: (1) Mammogram, n = 2150; (2) FOBT,
n = 1878; (3) Sigmoidoscopy, n = 2078; (4)
Colonoscopy, n = 2079; and (5) PSA, n = 617.

Survey items
Risk perception To assess risk perception,
respondents were asked the following questions with
respect to breast, colon and prostate cancer: ‘How
likely do you think it is that you will develop _____
cancer in the future? Would you say your chance
of getting ____ cancer is …?’ and were given five
response choices ranging from ‘Very low’ (1) to
‘Very high’ (5). Respondents with a personal history
of cancer were not asked the risk questions and thus
are not included in the present analysis.

Worry For each type of cancer, respondents were
asked, ‘How often do you worry about getting ____
cancer?’, and were given four response choices rang-
ing from ‘Rarely or never’ (1) to ‘All the time’ (4). As
with the risk perception items, respondents were not

asked these questions if they had a personal history of
the cancer in question. It should be noted that the
worry items refer to frequency (i.e. ‘how often do you
worry?’) rather than magnitude (i.e. ‘how much do
you worry?’). It is not clear which of these ways of
measuring worry is a better behavioral predictor, but
it is important to recognize that conclusions drawn
here about worry refer to the frequency dimension.

Sociodemographic variables Respondents
were asked to provide information on age, gender,
education, race and ethnicity. For this study, age
was used as a continuous variable and education
was collapsed into four categories: (1) Less than
High School; (2) High School Grad; (3) Some
College or Tech School; and (4) College Grad or
Higher. Race and ethnicity items were combined
into one race/ethnicity variable with five mutually
exclusive categories: (1) Hispanic; (2) Non-
Hispanic Black or African-American; (3) Non-
Hispanic Asian; (4) Non-Hispanic Caucasian;
(5) Non-Hispanic Other.

Access to health care Two questions
addressed health-care access, and respondents were
asked to answer Yes or No to the following ques-
tions: ‘Do you have any kind of health-care cover-
age, including health insurance, prepaid plans such
as HMOs or government plans such as Medicare?’,
and ‘Not including psychiatrists and other mental
health professionals, is there a particular doctor,
nurse or other health professional that you see most
often?’

Cancer screening behavior Screening out-
comes were coded based on the most recent cancer
screening guidelines as proposed by the US
Preventive Services Task Force (USPSTF) (Agency
for Healthcare Research and Quality—Rockville
MD, 2005) and the American Cancer Society (ACS)
(Smith et al., 2001).

Breast cancer The USPSTF recommends
screening mammography every one to two years for
women 40 and older. For this outcome, a dichoto-
mous Regular/Not Regular mammography screen-
ing variable was computed by combining answers to
two questions asked of women 40 and older without
a personal history of breast cancer: ‘When did you
have your most recent mammogram to check for
breast cancer?’ and ‘How long before (your most
recent mammogram) was the last one?’ Women who
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said that their most recent mammogram was within
the last two years and the one before the most recent
was within two years of that one were coded as
being ‘Regular’ screeners; everyone else was coded
as ‘Not Regular’. The exception to this was women
between 40 and 42 years old; as long as their most
recent mammogram was no more than two years
ago, they were coded as Regular screeners.

Colorectal cancer The USPSTF recommends
colorectal cancer screening for men and women
50 years and older, but does not make specific rec-
ommendations regarding frequency of screening or
screening modality. Other established guidelines
provided by the ACS recommend that people 50 years
of age and older should be screened annually using the
fecal occult blood test (FOBT), have a sigmoidoscopy
every five years or undergo a colonoscopy every
10 years. Respondents 50 years and older in the HINTS
sample who had no personal history of colorectal can-
cer were asked about these three different screening
modalities. For FOBT, respondents were coded as
either ‘Regular’ or ‘Not Regular’ screeners according
to responses to two questions: ‘When did you have
your most recent stool blood test . . . to check for
colon cancer?’ and ‘How long before (your most
recent stool blood test) was the last one?’
Respondents who answered that their most recent
stool blood test was no more than one year ago and
that the one before the most recent was no more
than two years previous, were coded as being
‘Regular’ screeners; everyone else was considered as
‘Not Regular’. The exception to this was respon-
dents between 50 and 52 years old; as long as their
most recent stool blood test was no more than two
years ago, they were coded as ‘Regular’ screeners.
For sigmoidoscopy and colonoscopy, the outcome
was lifetime ‘Ever’ or ‘Never’ screening as the inter-
view did not adequately allow for the computation
of a ‘Regular’ or ‘Not Regular’ outcome, and the
guidelines are less clear on these screening methods.

Prostate cancer
The USPSTF found evidence that Prostate-Specific
Antigen (PSA) screening is efficacious in detecting
early-stage prostate cancer but mixed and inconclu-
sive evidence that screening can improve health
outcomes. Because the ACS guidelines state that men
50 and older should be offered an annual PSA test
(Smith et al., 2001), we used an ‘Ever’ or ‘Never’
PSA as the outcome for men 50 years and older with
no personal history of prostate cancer.

It should be noted that the survey did not address
whether respondents had been screened for diag-
nostic reasons, which was surely the case for some
reported screening behaviors. Some respondents
undoubtedly underwent screening as part of a routine
examination and so the relationship between their
perceived risk/worry and screening behavior would
most likely be attenuated. Thus, given the inclusion
of all screenings, regardless of reason, our theoreti-
cal tests were probably conservative.

Data analysis
Univariate analysis The first set of analyses
included descriptive statistics on important vari-
ables of interest. Weighted means1 were calculated
on the six Risk and Worry variables (two per cancer
site) to determine their distribution within the pop-
ulation. Frequencies were also conducted on the
five screening outcomes for an estimate of popula-
tion screening rates.

Bivariate analyses Independent sample t-tests
were performed to test for differences between
males’ prostate cancer risk means and females’
breast cancer risk means; similar analyses were
conducted for their respective worry means. Gender
differences in risk and worry were also examined
for colorectal cancer. Dependent sample t-tests
were conducted to test for mean differences in risk
and worry among men between prostate and col-
orectal cancer; the analogous tests were done for
women between breast and colorectal means.
Lastly, a set of weighted Pearson correlations was
computed to examine the relationship between the
respective risk and worry items for each cancer site.

Logistic regression models For analytic pur-
poses, SUDAAN was used to calculate variances
of parameter estimators using a jackknife method
(Wolter, 1985). To assess the predictive strength of
perceived cancer risk and worry, five hierarchical
logistic regression models were conducted, one
for mammography, three for colorectal cancer-
related screening outcomes (FOBT, sigmoidoscopy,
colonoscopy) and one for PSA testing. The first
block of predictors entered into each model con-
sisted of the sociodemographic variables, namely
age, education, gender (where appropriate) and
race/ethnicity. The second block of predictors con-
sisted of access to care and included the health-care
coverage and regular provider variables. The last
block of predictors entered into each model
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consisted of the risk and worry variables as well
as the risk by worry interaction term. Preliminary
analyses indicated that both risk and worry were lin-
early related to the respective outcomes, and thus
they were entered as continuous variables. (We also
tested for a curvilinear relationship between worry
and any of the screening modalities but did not find
a relationship.) Log likelihood analyses were con-
ducted on each successive block added to the model,
after the initial one, to test for significant changes in
the model as groups of variables were added.

Results

Univariate/bivariate analyses
Table 1 shows the weighted distribution of demo-
graphic variables for each of the five samples of sub-
jects. The majority of respondents were Caucasian,
had health insurance and had a usual source of health
care.

With respect to mammography screening,
weighted results showed that 67 percent of women
had regular mammography screening. For colorec-
tal cancer screening behavior, results showed that
20 percent of the respondents had regular FOBT
screening, 33 percent had a sigmoidoscopy at least
once and 43 percent underwent a colonoscopy at
least once, and 77 percent of men had PSA testing
at least once.2

The weighted means of the risk and worry variables
for the three types of cancer were also calculated (see
Table 1). All of the distributions were positively
skewed, demonstrating that the majority of people saw
themselves as having a low likelihood of developing
each of the cancers (e.g. over 50 percent of respon-
dents answered either ‘Very Low’or ‘Somewhat Low’
in regards to their likelihood of developing each of the
types of cancer). Most people also do not often worry
about getting each type of cancer. For example,
approximately 70 percent of the respondents reported
that they ‘Rarely or Never’ worry about getting col-
orectal cancer while 65 percent of men and 54 percent
of women reported the same for prostate and breast
cancer, respectively.

Regarding gender differences, using independent
sample t-tests, men reported that they were at sig-
nificantly higher risk for prostate cancer than
women reported for breast cancer (mean scores for
men’s prostate cancer risk and women’s breast can-
cer risk = 2.61 and 2.40, respectively; t (50) = 4.03,
p < .01). Men, however, worried significantly less

about prostate cancer than women did about breast
cancer (worry means = 1.43 and 1.54, respectively;
t (50) = –2.60, p < .02). There were no significant
differences between women and men on their
respective colorectal cancer risk or worry means.
Dependent sample t-tests also showed that women
and men saw their risk of breast and prostate cancer,
respectively, as greater than their risk of colorectal
cancer (means for women = 2.40 and 2.15 for breast
and colon cancer risk, respectively; t (50) = 8.57,
p < .01; men = 2.61 and 2.22, for prostate and colon
cancer risk, respectively; t (50) = 8.46, p < .01).
Likewise, women and men reported greater worry
about breast and prostate than about colorectal can-
cer (means for women = 1.54 and 1.34 for breast
and colon cancer worry, respectively; t (50) = 11.91,
p < .01; men = 1.43 and 1.31 for prostate and colon
cancer worry, respectively; t (50) = 3.75, p < .01).

The correlations between risk and worry for each
respective cancer site were calculated. As expected,
individuals who perceived greater risk for each can-
cer also worried more (r = .42, .37, .34 for breast
cancer, colorectal cancer and prostate cancer,
respectively).

Logistic regression models
Tables 2–6 summarize the odds ratios (ORs) and
95% confidence intervals (CIs) for the logistic
models involving mammography, FOBT, sigmoi-
doscopy, colonoscopy and PSA screening. We will
focus on the results of the full models because they
highlight the predictive value of a variable after tak-
ing into account the predictive value of all other
variables.

Sociodemographic variables Several of the
sociodemographic variables were significantly
associated with screening behavior including older
age with greater mammography, PSA and colon
cancer screening rates (colonoscopy and sigmoi-
doscopy, but not FOBT). Increased levels of educa-
tion (compared to those with less than a high school
degree) were associated with mammography and
sigmoidoscopy but not PSA screening, and finally,
men were more likely to get a sigmoidoscopy than
women, but gender did not predict rates for the
other two types of colorectal cancer screening.

Access to care variables Having health insur-
ance was associated with greater rates of mammog-
raphy, colonoscopy and PSA screening (odds ratio =
2.59, 2.15 and 3.15, respectively), but was not
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significantly associated with FOBT or sigmoi-
doscopy screening rates. Finally, having a regular
provider was associated with greater screening
across all five screening tests.

Risk and worry A higher perceived risk of devel-
oping breast cancer was associated with being a regu-
lar mammography screener (OR = 1.18). Likewise, a
higher perceived risk of developing colorectal cancer
was associated with having had a colonoscopy
(OR = 1.23). A small but similar effect was also found
for sigmoidoscopy screening. Risk perception was
unrelated to FOBT screening for both genders, and for
men, it was unrelated to having had a PSA test.
Increased worry about developing breast cancer was

associated with being a regular mammography
screener while increased worry about developing col-
orectal cancer was associated with having had a sig-
moidoscopy or colonoscopy (odds ratios = 1.30, 1.32
and 1.43, respectively). Similar to the risk findings,
worry was unrelated to FOBT screening and whether
men reported having had a PSA test. The risk by worry
interaction was not significant in any of the models.

Discussion

The purpose of this study was to explicate the rela-
tionship between perceived risk, worry and cancer
screening. An important strength of the study was
the use of a nationally representative data set to
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Table 2. Odd ratios (OR) and 95% confidence intervals (CI) for outcome: Regular/Not Regular
mammography screening (n = 2150)

Step 2 Step 3
Step 1 Variables in Step 1 Variables in Step 2 
Sociodemographic plus access to plus perceived risk/worry 
variables care variables and interaction

Variable OR 95% CI OR 95% CI OR 95% CI

Age 1.02 1.01 to 1.03 1.01 1.00 to 1.02 1.01 1.00 to 1.02
Education 

College grad or higher 2.35 1.55 to 3.56 1.95 1.26 to 3.02 2.17 1.41 to 3.33
Some college or tech 2.15 1.41 to 3.27 1.94 1.25 to 3.02 2.12 1.37 to 3.30
High school grad 1.74 1.09 to 2.76 1.63 1.02 to 2.62 1.71 1.07 to 2.73
Less than high school 1.00 *** 1.00 *** 1.00 ***

Race/ethnicity
Other 0.85 0.63 to 1.16 1.04 0.76 to 1.43 1.05 0.77 to 1.43
White 1.00 *** 1.00 *** 1.00 ***

Regular provider
Yes *** *** 2.97 2.09 to 4.24 2.81 1.95 to 4.06
No *** *** 1.00 *** 1.00 ***

Health care coverage
Yes *** *** 2.52 1.69 to 3.75 2.59 1.72 to 3.88
No *** *** 1.00 *** 1.00 ***

Risk *** *** *** *** 1.18 1.04 to 1.33
Worry *** *** *** *** 1.30 1.03 to 1.63
Risk by worry interaction *** *** *** *** 0.97 0.82 to 1.16

Likelihood ratio tests

Step 1 to Step 2 Step 2 to Step 3

Chi-square p Chi-square p

135.53 <.01 35.20 <.01
2 d.f. 3 d.f.
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address these relationships—we believe that this
is one of the first studies of its type. In addition,
whereas most other studies have tested either the
cognitive or affective components of susceptibility,
this study tested for both components within the
same models. The data set also provided the oppor-
tunity to test relationships across three different can-
cers and five separate screening tests. The screening
tests in particular vary in invasiveness, preparation,
time and cost, among other dimensions; it is important
to note parallel findings across cancers and screening
tests. Moreover, we tested risk and worry effects after
controlling for an important set of sociodemographic
and access to care variables, a conservative strategy

for examining the importance of psychological vari-
ables as predictors of screening.

In keeping with several theoretical models, this
study found that increased susceptibility (as cognitive
risk and affective worry) was predictive of several
types of cancer screening. These results are consistent
with other studies that used similar susceptibility con-
structs to predict a higher likelihood of mammogra-
phy screening (Halabi et al., 2000) and colon cancer
screening (Macrae, Hill, St John, Ambikapathy, &
Garner, 1984). The data also fit with a single study
showing that susceptibility was not related to PSA
screening (Vadaparampil et al., 2004). Our findings
suggest that risk and worry are both important in
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Table 3. Odd ratios (OR) and 95% confidence intervals (CI) for outcome: Regular/Not Regular 
FOBT screening (n = 1878)

Step 2 Step 3
Step 1 Variables in Step 1 Variables in Step 2 
Sociodemographic plus access to plus perceived risk/worry 
variables care variables and interaction

Variable OR 95% CI OR 95% CI OR 95% CI

Age 1.01 1.00 to 1.03 1.01 1.00 to 1.03 1.01 1.00 to 1.03
Education 

College grad or higher 1.12 0.74 to 1.71 1.27 0.78 to 2.08 1.26 0.77 to 2.05
Some college or tech 1.28 0.74 to 2.21 1.28 0.74 to 2.20 1.27 0.73 to 2.18
High school grad 1.30 0.79 to 2.14 1.13 0.75 to 1.71 1.14 0.75 to 1.73
Less than high school 1.00 *** 1.00 *** 1.00 ***

Race/ethnicity
Other 1.20 0.83 to 1.73 1.27 0.88 to 1.84 1.28 0.87 to 1.87
White 1.00 *** 1.00 *** 1.00 ***

Gender
Male 1.09 0.82 to 1.46 1.12 0.83 to 1.49 1.13 0.84 to 1.51
Female 1.00 *** 1.00 *** 1.00 ***

Regular provider
Yes *** *** 1.67 1.03 to 2.73 1.72 1.05 to 2.82
No *** *** 1.00 *** 1.00 ***

Health care coverage
Yes *** *** 1.90 0.75 to 4.82 1.83 0.71 to 4.74
No *** *** 1.00 *** 1.00 ***

Risk *** *** *** *** 0.88 0.73 to 1.05
Worry *** *** *** *** 1.00 0.70 to 1.42
Risk by worry interaction *** *** *** *** 1.12 0.90 to 1.41

Likelihood Ratio Tests

Step 1 to Step 2 Step 2 to Step 3

Chi-square p Chi-square p

14.52 <.01 5.08 NS
2 d.f. 3 d.f.
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understanding screening behavior and that these vari-
ables operate independently. The independent effects
are further substantiated by the fact that we tested the
risk by worry interaction in each multiple regression,
and the resulting odds ratios uniformly failed to reach
significance. The importance of risk and worry fits
with Leventhal’s Dual Processing Model, suggesting
that both cognition and affect can be related to self-
protective behavior (Cameron & Leventhal, 2003).

Risk and worry were predictive of mammography,
sigmoidoscopy and colonoscopy screening but not
FOBT and PSA screening. There may be several rea-
sons for these discrepant findings. For example, PSA
screening is an unobtrusive test that is a routine part

of a check-up for many men (Voss & Schectman,
2001). In fact, some men may be unaware that the
test is being performed. An estimated 2 percent of
men, when asked whether or not they have ever had
a PSA test in the HINTS survey, answered, ‘Had
blood test, but don’t know if checked PSA’. Because
FOBT is only minimally invasive, it may not be
related to motivational aspects of risk and worry. It
may be seen as important but routine and thus not
evoke excessive concern.

For worry, we also tested for a curvilinear rela-
tionship, given that some researchers and theorists
have suggested that excessive worry can lead to
avoidance of cancer screening (e.g. Andersen,
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Table 4. Odd ratios (OR) and 95% confidence intervals (CI) for outcome: Ever/Never Sigmoidoscopy
screening (n = 2078)

Step 2 Step 3
Step 1 Variables in Step 1 Variables in Step 2 
Sociodemographic plus access to plus perceived risk/worry 
variables care variables and interaction

Variable OR 95% CI OR 95% CI OR 95% CI

Age 1.03 1.02 to 1.04 1.03 1.01 to 1.04 1.03 1.02 to 1.05
Education 

College grad or higher 2.08 0.79 to 1.86 2.78 1.81 to 4.26 2.90 1.87 to 4.51
Some college or tech 2.43 1.62 to 3.65 2.45 1.65 to 3.63 2.55 1.70 to 3.82
High school grad 1.21 1.81 to 4.34 1.23 0.80 to 1.87 1.21 0.79 to 1.85
Less than high school 1.00 *** 1.00 *** 1.00 ***

Race/ethnicity
Other 0.88 0.59 to 1.30 0.90 0.61 to 1.34 0.91 0.62 to 1.35
White 1.00 *** 1.00 *** 1.00 ***

Gender
Male 1.34 1.01 to 1.72 1.36 1.04 to 1.79 1.38 1.05 to 1.82
Female 1.00 *** 1.00 *** 1.00 ***

Regular provider
Yes *** *** 1.92 1.39 to 2.65 1.86 1.35 to 2.55
No *** *** 1.00 *** 1.00 ***

Health care coverage
Yes *** *** 1.26 0.56 to 2.82 1.31 0.60 to 2.83
No *** *** 1.00 *** 1.00 ***

Risk *** *** *** *** 1.16 0.99 to 1.35
Worry *** *** *** *** 1.32 1.03 to 1.69
Risk by worry interaction *** *** *** *** 0.94 0.80 to 1.11

Likelihood ratio tests

Step 1 to Step 2 Step 2 to Step 3

Chi-square p Chi-square p

23.90 <.01 22.06 <.01
2 d.f 3 d.f
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Smith, Meischke, Bowen, & Urban, 2003; Miller,
Shoda, & Hurley, 1996). We failed to observe any
such relationships; instead, worry consistently
showed a positive linear relationship with screen-
ing. Given the relatively low levels of worry in the
population and the accompanying difficulty identi-
fying curvilinear relationships (see Hay, Buckley, &
Ostroff, 2005), concerns that excessive worry is
leading to low screening may be overstated.

There are several potential limitations to this
study. First, and most importantly, the data are
cross-sectional, and one cannot make causal infer-
ences. Moreover, the reports of screening concerned
past behaviors, whereas perceived risk and worry were
measured as present thoughts/feelings. Thus, although

we use the idea throughout this article that risk and
worry ‘predict’ screening, in fact we are talking
about using currently measured variables to ‘pre-
dict’ the past. It is conceivable that some respon-
dents who had received a negative screening
outcome subsequently lowered their risk estimates
or began to worry less about cancer. If so, the
risk/worry behavior relationships obtained from the
HINTS data set would be muted—they would be
weaker than relationships between risk/worry and
future behavior. Regardless of the actual strength of
the relationships, however, we suggest that risk and
worry do elevate screening levels. This argument
certainly meshes with various theories. Moreover,
reviews of different data sets have shown that risk
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Table 5. Odd ratios (OR) and 95% confidence intervals (CI) for outcome: Ever/Never Colonoscopy screening (n = 2079)

Step 2 Step 3
Step 1 Variables in Step 1 Variables in Step 2 
Sociodemographic plus access to plus perceived risk/worry 
variables care variables and interaction

Variable OR 95% CI OR 95% CI OR 95% CI

Age 1.03 1.02 to 1.05 1.03 1.02 to 1.04 1.03 1.02 to 1.05
Education 

College grad or higher 1.05 0.66 to 1.68 1.02 0.62 to 1.66 1.05 0.65 to 1.70
Some college or tech 1.04 0.68 to 1.58 1.03 0.66 to 1.58 1.06 0.69 to 1.64
High school grad 0.95 0.65 to 1.37 0.96 0.66 to 1.39 0.93 0.64 to 1.35
Less than high school 1.00 *** 1.00 *** 1.00 ***

Race/ethnicity
Other 0.09 0.60 to 1.21 0.89 0.63 to 1.28 0.90 0.62 to 1.29
White 1.00 *** 1.00 *** 1.00 ***

Gender
Male 1.18 0.94 to 1.49 1.23 0.96 to 1.57 1.25 0.97 to 1.61
Female 1.00 *** 1.00 *** 1.00 ***

Regular provider
Yes *** *** 1.98 1.34 to 2.91 1.89 1.28 to 2.78
No *** *** 1.00 *** 1.00 ***

Health care coverage
Yes *** *** 2.01 1.11 to 3.65 2.15 1.34 to 4.08
No *** *** 1.00 *** 1.00 ***

Risk *** *** *** *** 1.23 1.09 to 1.38
Worry *** *** *** *** 1.43 1.09 to 1.88
Risk by worry interaction *** *** *** *** 0.90 0.75 to 1.07

Likelihood ratio tests

Step 1 to Step 2 Step 2 to Step 3

Chi-square p Chi-square p

41.32 <.01 41.92 <.01
2 d.f 3 d.f
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(e.g. Katapodi et al., 2004; McCaul et al., 1996a)
and worry (e.g. Hay et al., 2005; McCaul et al.,
1996b) both predict breast cancer screening in
prospective studies.

Two other potential limitations result from survey
methodology that relies on single items to measure
constructs and self-reports of screening behavior. The
chief effect of single-item measures is to reduce reli-
ability, which in turn lessens the chances of identify-
ing significant relationships. Given that we did obtain
such associations, this limitation may be relatively
unimportant. The self-reported behavior issue may be
more problematic. Data suggest that self-report is
relatively accurate for mammography screening, but
that there is often over-reporting of FOBT screening,
sigmoidoscopy and colonoscopy, and under-reporting
of PSA testing (Hall et al., 2004). It is unclear how
such reporting bias might have affected our results.

Finally, we acknowledge that the effect sizes for
the risk and worry associations with screening were
small. However, it is also important to recognize
that these effects existed after controlling for other
significant contextual variables. In particular, risk
and worry predicted screening after controlling
for the reliable effects of having more education,
health-care coverage, and a regular health-care
provider (cf. Swan, Breen, Coates, Rimer, & Lee,
2003). It is not surprising that these contextual vari-
ables have important effects on overall screening
levels; it is significant, however, that risk and worry
remain associated with some screening behaviors
over and above these situational influences.

In summary, in a nationally representative sample
of adult men and women, perceived cancer risk and
worry were independently and non-interactively
associated with some—but not all—cancer screening
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Table 6. Odd ratios (OR) and 95% confidence intervals (CI) for outcome: Ever/Never PSA screening (n = 617)

Step 2 Step 3
Step 1 Variables in Step 1 Variables in Step 2 
Sociodemographic plus access to plus perceived risk/worry 
variables care variables and interaction

Variable OR 95% CI OR 95% CI OR 95% CI

Age 1.07 1.04 to 1.12 1.06 1.02 to 1.10 1.06 1.02 to 1.11
Education 

College grad or higher 2.03 0.75 to 5.48 2.03 0.73 to 5.68 0.81 0.30 to 2.21
Some college or tech 0.90 0.33 to 2.46 0.88 0.32 to 2.44 0.91 0.33 to 2.54
High school grad 0.76 0.29 to 2.02 0.81 0.30 to 2.18 2.06 0.74 to 5.74
Less than high school 1.00 *** 1.00 *** 1.00 ***

Race/ethnicity
Other 0.56 0.30 to 1.09 0.75 0.38 to 1.47 0.73 0.36 to 1.49
White 1.00 *** 1.00 *** 1.00 ***

Regular provider
Yes *** *** 3.65 2.08 to 6.40 3.64 2.02 to 6.57
No *** *** 1.00 *** 1.00 ***

Health care coverage
Yes *** *** 3.47 1.21 to 9.93 3.15 1.07 to 9.31
No *** *** 1.00 *** 1.00 ***

Risk *** *** *** *** 1.07 0.86 to 1.34
Worry *** *** *** *** 1.33 0.81 to 2.17
Risk by worry interaction *** *** *** *** 0.88 0.56 to 1.40

Likelihood ratio tests

Step 1 to Step 2 Step 2 to Step 3

Chi-square p Chi-square p

41.64 <.01 3.07 NS
2 d.f 3 d.f
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behaviors. The data specifically imply that communi-
cation creating a personal sense of susceptibility or
increased worry about cancer may increase the
chances that people will obtain cancer screenings.
Consistent with this idea, previous research has
shown that fear messages are related to positive
changes in attitudes and actions of desirable health-
related behaviors (Leventhal, Brissette, & Leventhal,
2003). Because this study utilized a cross-sectional
design, it would be important to conduct additional
research that would confirm the causal effects of risk
and worry on screening by using methods such as
path analysis that would allow testing for best fit
among different temporal models. Nonetheless, these
data point to the potentially important effects that
communications could have on perceived cancer risk
and worry, and, ultimately, on cancer screening
behaviors of the American population.
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