L Therapeutic Advances in Gastroenterology

Original Research

Perception of colorectal cancer risk
does not enhance participation in screening

Keith Dear, Leitha Scott, Sharon Chambers, Mike C. Corbett and Doug Taupin

Abstract: High participation is a key requirement for effective cancer screening.

Many strategies to improve participation hold that a person’s knowledge and beliefs

dictate screening behavior. We compared perception of colon cancer risk in participants

and nonparticipants in a population-based study of screening colonoscopy, and also assessed
past screening behavior. Surprisingly, while past screening behavior was a predictor of
participation, we found that participants perceived their risk of colorectal cancer to be
significantly and substantially lower than the real figure and that of nonparticipants.

Our data suggest that health promotion strategies aimed at improving health knowledge
may not be effective in improving population screening rates.

Keywords: colorectal cancer screening, colonoscopy, health knowledge/attitudes/practice,
patient participation/psychology, mass screening, questionnaires

Introduction

Colorectal cancer (CRC) is a common and severe
illness [Weitz et al. 2005; World Health
Organization, 2003], which has led to pro-
grammes aimed at prevention. CRC mortality
can be reduced by screening programmes and
colon cancer incidence may be prevented by
screening and polypectomy [Levin ez al. 2008].
Screening for CRC can be performed by faecal
occult blood test or flexible sigmoidoscopy
followed by colonoscopy (two-stage screening),
colonoscopy alone, and potentially other modalities;
these methods are predicted to be highly cost-
effective [O’Leary ez al. 2004; Provenzale, 2002].

The effectiveness of screening in CRC preven-
tion, mortality reduction and cost-effectiveness
hinges on participation rates. Other factors,
including access to services and service quality,
are also important. Suggested strategies to
enhance large-scale participation include
education about the disease, engagement in the
screening process by family physicians and
endorsement by public figures [Klabunde ez al.
2007; Hoff and Bretthauer, 2006; Podolsky,
2000]. The idea that a person’s knowledge and
beliefs about disease and screening dictate
screening behavior (health belief model) is

central to these strategies [Weinstein, 1988;

Janz and Becker, 1984].

We explored CRC risk perception in a popula-
tion-based sample of subjects invited to partici-
pate in a colon cancer screening study, using
colonoscopy as the primary screening modality
[Corbett er al. 2004]. Invitations were sent by
mail. Preceived risk of colon cancer and attitudes
to cancer screening were then compared between
participants and those invitees who did not
respond to invitation, to test the role of colon
cancer perceived risk in the decision to undergo
screening.

Methods

Criteria for selection of subjects

Asymptomatic male and female residents of
the Australian Capital Territory (z—=880), aged
55-74 years were randomly selected from the
Australian Electoral Roll (z=520) or from six
primary care physicians’ databases (z=361) and
invited by letter to participate in CRC screening
by colonoscopy (Figure 1). A single reminder
letter was sent if no reply was received after
1 month. Of 880 invitations sent, positive replies
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Electoral roll Name selection
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General practice
cluster sample
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l Invited after pre- l
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Declined No response to 2
26 invitations
110

N/

screen for eligibility

361

No response to 2 Declined
invitations 25
66

Invited for non-
participants’ <
questionnaire
227
l Attended for
assessment
654
Data
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Found ineligible Eligible, offered
262 colonoscopy
392
Participants
questionnaire <+———— Agreed to colonoscopy
234 234

Figure 1. Sources of subjects for this study.

were received from 653, of whom 650 (74%
response rate) attended for study enrolment.
Exclusion criteria included: (1) prior diagnosis
of cancer, not including nonmelanomatous
skin cancer; (2) colonoscopy, faecal occult
blood test, sigmoidoscopy, barium enema or vir-
tual colonoscopy within the previous 10 years; (3)
lower gastrointestinal tract symptoms causing GP

l

Attended colonoscopy
231

attendance in the previous 12 months; (4) signifi-
cant comorbidity; (5) therapeutic anticoagula-
tion; and (6) participation in a clinical trial
in the previous 3 months. Of the 650 subjects
attending enrolment, 384 (59%) were found to
be eligible and 234 agreed to undergo screening
colonoscopy with 231 (36%) having colonoscopy.
We called the 234 (including the three who
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did not ultimately attend colonoscopy) ‘the

participants’.

A further 51 invitees responded to the invitation
letter but declined participation, and 176 invitees
did not respond. These 227 invitees were
then invited by telephone to participate in a
two-page questionnaire.

Questionnaire development

The 234 participants (121 male, 113 female)
completed a 15-page questionnaire, developed
by the investigators, encompassing medical
history, family history, health-related quality-of-
life short form-36 (SF-36; results have been
presented elsewhere [Taupin er al. 2006]) and
an eight-domain questionnaire (see below) of
colorectal cancer knowledge and risk perception
and past screening behaviour.

The 227 nonparticipants were invited by tele-
phone to participate in a two-page questionnaire,
developed by the investigators, covering 39 points
in 8 domains (nonparticipants questionnaire, see
supplementary materials) of CRC knowledge
and risk perception and past screening behaviour.
Briefly, these eight domains encompassed: (1)
perceived discomfort or danger of colonoscopy;
(2) demographics (sex, race, marital status, occu-
pation); (3) previous bowel cancer screening,
including colonoscopy, barium enema, faecal
occult blood test (FOBT), sigmoidoscopy, virtual
colonoscopy; (4) previous screening for other
cancers [mammography, cervical (Pap) smear,
prostate-specific antigen (PSA)]; (5) presence of
any serious medical problems including cancer,
colon/bowel surgery, or taking warfarin; (6)
knowledge of relatives with cancer; (7) bowel
cancer knowledge, including discussion of the
study with the subject’s GP and (8) presence of
any bowel symptoms.

No more than two attempts were made to contact
these nonparticipants. Subjects were read a list
of questions according to a standard script, and
were informed, ‘You may decline to answer all or
any of the following questions.” A total of 170
nonparticipants (75%, 75 male, 95 female)
provided answers to at least 6 of the 8 domains
covered in the nonparticipants questionnaire,
with a maximum of 48 responses possible in
total. The Australian Capital Territory Human
Research Ethics Committee and the Calvary
Hospital Medico-Moral Human Research and
Ethics Committee approved the study.

Perceived risk assessment

We asked both groups: “What is your risk of colon
cancer over your whole life?”’, and offered the
following choices: 1 in 10, 1 in 25, 1 in 75, 1 in
100, 1 in 150, 1 in 250, 1 in 350, 1 in 500, and
1 in 1000 or less. We asked participants only:
‘What is your risk of colon cancer in the next
5 years?’, and offered the same choices. We then
asked participants only: ‘If you get colon cancer
what is your chance of dying from it?’, and
provided the following selection of percentages:
10%, 25%, 33%, 50%, 66%, 75% and 100%.
Participants answered these questions by checking
a box in a paper questionnaire, with assistance
from the interviewer when requested, while
nonparticipants gave their answers by telephone.

Endorsement by general practitioners

This study recruited subjects from the electoral
roll and from primary care physicians’ databases
[Corbett ez al. 2004]. In Australia, primary care
physicians are referred to as ‘GPs’. Those invited
from this latter group received letters of invitation
cosigned by the primary care physician and the
study investigators. We asked the electoral
roll participants (who had not been specifically
contacted by their primary care physicians)
and electoral roll nonparticipants: ‘Have you
discussed this study with your GP?’ We also
asked both participants and nonparticipants to
assess the anticipated discomfort of colonoscopy
according to a 10-point Likert scale.

Statistical analysis

In addition to descriptive statistics, we performed
Chi-squared, Fisher exact and z-tests for compar-
ison of groups. Multiple logistic regression was
used to explore predictors of participation.
We performed sensitivity analysis to examine
the significance of comparisons between partici-
pants and nonparticipants where there were
missing responses; predominantly, missing
responses were in the nonparticipants group.
Occupational category was recorded according
to the Australian Bureau of Statistics (ABS)
Australian Standard Classification of
Occupations [Austrialian Bureau of Statistics,
1997]. Stata 9.2 was used for statistical analysis.

Results
Levels of knowledge

To assess whether participants were able to make a
‘competent’ assessment of risk, we examined
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those responses where the subject’s perceived
risk of developing CRC in the next five years
was greater than the perceived lifetime risk.
Of 234 participants, 62 reported a higher 5-year
risk than lifetime risk, 115 reported equal risk
assessments, and 57 correctly reported a lower
5-year risk than lifetime risk. Using this criterion,
172 of 234 participants (74%) answered these
questions ‘competently’. There was no relation-
ship between this criterion and occupational
category (9 x 9 contingency table: x*=12.9 with
16 degrees of freedom, p = 0.68), or according to
professional versus nonprofessional occupation
(2 x 3 contingency table: x> = 3.5 with two degrees
of freedom, p =0.17). Furthermore, we observed
no differences in the absolute levels of per-
ceived risk according to occupational category,
whether professional wvs nonprofessional or
manual vs clerical, albeit that we were only
able to perform these comparisons in the partici-
pant group.

Perceived risk of CRC incidence and mortality
We next determined the perceived risk of CRC
in participants and nonparticipants. We asked
both groups to choose from an offered range.
The response rate to this question was 234/234
for participants and 161/170 (95%) for
nonparticipants. In both groups, the majority of
respondents perceived their lifetime risk of CRC
to be less than the true figure (approximately 1
in 20). As shown in Figure 2, nonparticipants
most frequently assessed lifetime risk of CRC to
be 1 in 25. Participants most frequently perceived
lifetime risk to be 1 in 1000. We then represented
these frequencies of response cumulatively.
Nonparticipants perceived higher lifetime risk
at all ranges of risk, indicating that the high
rates of risk perception in some nonparticipants
were not offset by lower rates of risk perception in
others (Figure 3). This ‘optimistic bias’ in
participants compared to nonparticipants was
statistically significant (x?=30.02, p<0.001).

We then asked participants to rate their risk
of developing CRC in the next 5 years. This
question was immediately below the lifetime
risk question on the paper questionnaire, and
provided the same ranges represented in parallel.
While again the most frequent response was
the lowest risk (1 in 1000, 29.4%, Figure 4),
most participants did not rate the risk in the
next five years to be appreciably lower than life-
time risk. Indeed, as described above, 26% of
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Figure 2. Perceived lifetime risk of CRC. For
nonparticipants (green bars]), the most frequent
perceived lifetime risk was 1 in 25, while for
participants (orange bars), the most frequent life-
time risk was 1 in 1000.

100

Cumulative frequency of response (%)
(o))
o

Percieved lifetime risk

Figure 3. Cumulative risk of CRC. Nonparticipants
(green line) perceived higher lifetime risk than
participants (orange line) at all ranges of risk,
indicating that the high rates of risk perception in
some nonparticipants were not offset by lower rates
of risk perception in others. This difference was
statistically significant (x?=230.02, p<0.001).

participants believed their lifetime risk was
lower than their risk in the next five years.

Participants were then asked what the mortality
rate of CRC was (‘If you develop bowel cancer,
what are your chances of dying from it?’).
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Figure 4. Comparative perceived risk of developing
colorectal cancer in the next 5 years (yellow bars] vs
perceived lifetime risk overall of developing color-
ectal cancer (blue bars) (participants only].
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Figure 5. Perceived risk of dying from colorectal
cancer, once diagnosed [participants only).

Most frequently, participants felt the mortality of
CRC was 50% (30.4% of participants, Figure 5).
Cumulatively, 49.1% participants felt the mortal-
ity was less than 50%, while only 20.4% felt the
mortality was more than 50%.

Other predictors of participation

Women who had previously had a mammogram
or Pap smear were significantly more likely to
participate, as were men who had had a PSA
test (Table 1). Previous faecal occult blood test
(FOBT) was negatively associated with partici-
pation. However, as shown in Table 1, only

20 subjects reported previous FOBT, of whom
5 participated and 15 did not participate.
Occupational category (professional vs nonpro-
fessional) was not associated with participation.

We asked participants and nonparticipants if
they had knowledge of a first-degree relative
with any cancer, the relationship with the
subject, and cancer type if known. Participants
were more likely to report a first-degree
relative with any cancer, and more likely to
report a first-degree relative with CRC, breast
cancer (Table 2) and lung cancer (data not
shown).

Following univariate analysis, we performed
multiple regression to adjust for confounding
between these various predictors. Up to 15% of
responses in these categories were missing
(or unknown) from nonparticipants (Table 1).
We therefore performed this analysis separately,
according to treatment of unknown responses
as ‘no’ (Table 3) or as missing data (Table 4).
The modelling was done separately for each
sex. The results seen in single-variable analysis
were also present in multivariable analysis
under the condition that unknowns were ‘no’,
except that the negative association between
past FOBT and participation was significant
only in males. Under the condition that
unknowns were omitted, past mammogram but
not Pap smear was associated with participation,
and the association between past FOBT and
participation was again significant only in males.

Endorsement by general practitioners

We asked the electoral roll participants (who
had not been specifically contacted by their
primary care physicians), and electoral roll
nonparticipants: ‘Have you discussed this
study with your GP?’. Of 234 participants,
47 had discussed the study with their primary
care physician (Table 2), while only 18 of 170
nonparticipants volunteered this information
(x*=18,7, p=0.00). The primary care physician
had recommended participation in 44 of 47 par-
ticipants, and 8 of 18 nonparticipants. This also
was a statistically different proportion (x*=19,
7, p=0.00), although numbers in these groups
were small.

We asked both participants and nonparticipants
to assess the anticipated discomfort of colono-
scopy according to a 10-point Likert scale.
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Table 1. Proportions participating, according to past screening behaviour and occupational category.

Table 2. Association between anticipated discomfort, discussion with GP and knowledge of a

Participants were less likely to assess the antici-
pated discomfort as more than five on a 10-point
scale (Table 2) than nonparticipants (x> = 60.6,
p»=0.00). However, many nonparticipants chose
not to respond to this question.

Discussion
The effectiveness of cancer screening in
populations  hinges on  achieving high

relative with cancer, and participation in colonoscopic screening.

participation rates in diverse communities
[Smith ez al. 2006]. Education of the public and
screening providers is viewed as an essential ele-
ment in effective cancer screening. We performed
this cross-sectional analysis to determine if
risk perception was associated with participation
in colon cancer screening with colonoscopy.
We confirmed that participation was associated
with participation in mammography and
cervical cancer screening, in line with
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Table 3. Multiple logistic regression of past screening behaviour and participation, unknowns
treated as 'No".

Table 4. Multiple logistic regression of past screening behaviour and participation,

unknowns omitted.

the literature. We were therefore surprised that
perception of higher colon cancer risk was asso-
ciated with nonparticipation with colon cancer
screening.

Reasons for participation in CRC screening may
be random or chaotic and therefore unknowable.
Illustrating this possibility, an Australian study of
CRC screening by flexible sigmoidoscopy, using
mailout of invitations to a population aged 55-59
in the Fremantle area of Western Australia,
resulted in only 12% participation in the screen-
ing procedure [Olynyk er al. 1996]. A similar
mailout to Boston city employees age 50 and
older resulted in approximately 3% participation
(not corrected for eligibility) in screening flexible
sigmoidoscopy [Schroy ez al. 1996]. Most of
the difference between these results and our
participation rate of 59% can be attributed to
differences in crude response rate. It is unlikely,
on face value, that any characteristics of our
invitation letter could have been responsible.
Could attributes of the different study popula-
tions, the timing of the studies (a decade between
the Boston and Fremantle studies and our

study), or of the procedure on offer (flexible
sigmoidoscopy wvs colonoscopy) really explain
these large differences?

In this study, we reasoned that if perceived risk
played a dominant role in the decision to screen,
there would be a significant difference between
degree of perceived risk in participants and
nonparticipants, with the highest risk perception
in participants. In fact, the reverse was found,
with a significantly higher risk perception in
nonparticipants (Figure 2). This significant diffe-
rence was apparent at all levels of perceived
risk (Figure 3). This finding suggests that
perceived risk does not play a significant role in
the choice to undergo screening.

Our study was also designed to test the role of the
primary care physician in participation in colon
cancer screening. We have reported that
recruiting subjects from primary care physician
practices rather than from the broad population
does increase participation modestly; this differ-
ence can be ascribed to superior eligibility and is
offset by the effort this requires. Crude response
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rates did not differ according to source of invita-
tion [Corbett, 2004]. In this study, we further
assessed the role of the primary care physician in
the decision to screen, by asking invitees whether
they had discussed the study with their primary
care physician and whether the primary care
physician had recommended the study (these
questions were asked of invitees in the electoral
roll arm). Both discussion with primary care
physicians and recommendation from primary
care physicians was significantly associated with
participation. The strength of this association
tempts us to speculate that the most effective
role for primary care physicians in cancer screen-
ing is in consultation rather than promotion;
however, our study was not designed to specifi-
cally compare the two activities.

We found that participants were more likely to
report a first-degree relative with any cancer,
and a first-degree relative with CRC. This
suggests that knowledge of a close relative with
cancer may influence the decision to screen, a
proposition that has face value. We did not ask
subjects if this knowledge affected their decision
on colonoscopic screening. We also found that
participants were significantly more likely to
report a first-degree relative with breast cancer
and lung cancer. We caution therefore that
these responses may have been subject to bias;
for example, because participants had longer
time to answer this question thoughtfully.

One of the strengths of this study is that the
population sample was geographically represen-
tative of the entire community; furthermore, the
community is rather homogeneous [Corbett,
2004]. We were able to associate screening beha-
viour and beliefs and knowledge. This allowed
the health belief model, which underpins some
screening philosophies [Weinstein, 1988; Janz
and Becker, 1984], to be directly tested.

We obtained useful data from nonparticipants
by questionnaire. This can be difficult data
to obtain; however, we obtained useful data in
170 of 227 (75%) nonparticipants. This however
came at the expense of many incomplete answers
to the nonparticipants questionnaire, and many
of these comparisons therefore did not survive
sensitivity analysis and were not presented in this
report.

There is a possibility that many individuals were
not capable of making a competent assessment

of risk. We made no direct assessment of health
literacy, overall literacy or numeracy. Numeracy
has been shown in one screening population to
predict accuracy of risk perception [Schwartz
et al. 1997]. However, we assumed responses
were ‘competent’ if the rating for ‘what is the
chance of developing bowel cancer in the next 5
years?’ was not greater than the rating for “What is
the chance of developing bowel cancer in your
lifetime?’ Using this criterion, 172 of 234 partici-
pants (74%) answered these questions ‘compe-
tently’. There was no relationship between this
criterion and occupational category, or according
to professional vs nonprofessional occupation.
Furthermore, we observed no differences in per-
ceived risk according to occupational category,
whether professional w©s nonprofessional or
manual vs clerical, albeit that we were only able
to perform these comparisons in the participant
group. This argues against the possibility that
the reverse relationship between participation
and risk perception was due to heterogeneity
between the two groups with respect to vocation,
which we did not assess in nonparticipants. Qur
assessment of ‘competence’ is in line with pre-
vious data that show that many people do not
adjust risk perception according to time span
[Zikmund-Fisher er al. 2005], although this was
shown for assessments of hypothetical rather than
actual risk. Perception of risk may be inaccurate
if the form in which it is conveyed is not under-
stood. It is possible that this may explain our
unexpected results. However, we observed that
the significant difference in risk perception
between the participants and nonparticipants
was concordant at all levels of perceived risk
(Figure 3). We chose to convey risk as a
frequency rather than a percentage, because of
existing data that demonstrate better perception
of frequencies for risk perception [Fagerlin er al.
2007]. Possibly the best method for risk percep-
tion may be graphical; however, this would not
have been possible for our telephone sample.

Our study had a number of limitations. The
nonparticipants questionnaire was considerably
briefer that that administered to participants.
For example, while perceived overall risk of
colorectal cancer was assessed in both groups,
perceived risk in the next 5 years and perceived
mortality was asked only in the participants
group. We did not obtain useful information on
occupation from the nonparticipants. Although
we obtained useful responses from 75% of
nonparticipants, the responses may still have
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reflected selection bias (e.g. the disadvantaged or
itinerant were likely not adequately represented).
By allowing interviewees to answer the nonparti-
cipants questionnaire selectively, we created a
question response bias, whereby a nonparticipant
may have chosen to respond only if he/she had
strong beliefs regarding the question. In addition,
both questionnaires were developed by the
investigators and are still undergoing validation
in different screening groups in our population.

Our sample of participants was also depleted in
subjects who had a previous colonoscopy, as this
was an exclusion criterion of the study. Of those
who responded to our invitation letter, then were
excluded, 53% were for reason of colonoscopy in
the last 10 years, and 19% of the electoral roll
sample were so excluded [Corbett, 2004]. It is
possible that this depleted our sample of subjects
that may have apprehended a higher risk of CRC.

In addition, the participant questionnaires were
answered in writing with the participants on-site,
with assistance from an investigator where
requested, as part of a number of questionnaires
comprising 15 pages and taking 30—40 min, while
nonparticipants answered orally, at home, in a
process taking approximately 15 min, and with
no other assessments taking place. Therefore, it
is probable that there were differences in atten-
tion between the two groups. Furthermore, the
nonparticipants questionnaire was administered
between 6 and 12 months after the invitation
letter was sent, and therefore at least 6 months
since the decision not to screen in the case
of nonparticipants, whereas participants were
administered their questionnaires 1-12 months
after the invitation letter. Inter-group compari-
sons must therefore be interpreted in this light,
although the finding that nonparticipants rated
the risk of CRC higher than participants argues
against this being a weakness of the study.

A recognised phenomenon of questionnaires
where a range of possible responses is offered is
that respondents have a tendency to select the
middle of the range. However, in our study this
was not apparent, except for the perceived
mortality of colorectal cancer (Figure 4). Indeed
the distribution of responses to risk assessment
was markedly asymmetrical. Furthermore, the
distribution was positively skewed in nonrespon-
dents and negatively skewed in participants
(Figure 2).

In our study, nonparticipants anticipated signifi-
cantly greater discomfort from colonoscopy than
attendees. This analysis was significantly wea-
kened by the large proportion of nonparticipants
who chose not to answer this question, and did
not survive sensitivity analysis. There is some
face validity to the idea that nonparticipants
who answered would perceive more discomfort,
and would volunteer this, than those who chose
not to answer this question. This is a difficult
idea to verify scientifically.

Characteristics of the study population that
have been correlated with higher participation
in colorectal cancer screening by FOBT and flex-
ible sigmoidoscopy include female gender,
income and completion of higher education,
but not ethnicity [Shapiro ez al. 2001; Vernon,
1997]. Our study of screening colonoscopy
showed no influence of gender on risk perception
or overall participation. We used occupation as a
marker of education and income, and, with this
caveat, saw no association with risk perception.
Our study was not powered to analyze the effect
of ethnicity.

We observed a clear correlation between
participation in colonoscopic screening and
some previous screening behaviour. Female
nonparticipants were less likely to have had
screening mammograms or Pap smears. This
has also been a clear finding in other forms of
CRC screening [Shapiro, 2001]. However, male
nonparticipants were no less likely to have had
previous PSA test for prostate cancer (assuming
‘unknowns’ were treated as a ‘no’ response).
It must be emphasised that population screening
by PSA is not endorsed in Australia and testing
where performed is usually initiated by general
practitioners [Pinnock, 2004]. We draw no con-
clusions from the significant negative association
between past FOBT and participation in CRC
screening through colonoscopy, due to the small
numbers of subjects who had undergone previous
FOBT.

Health behavior change theories hold that indivi-
duals who perceive greater CRC risk are more
likely to screen for CRC than those with lower
perceived risk [Vernon, 1999; Weinstein, 1988;
Janz and Becker, 1984]. The data supporting
this concept are variable [Vernon, 1999]. The
theory also suggests that strategies aimed at
increasing perceived risk will increase screening
behavior; on the other hand ‘optimistic bias’,
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the tendency to believe one is at lower risk than
others, mitigates against these strategies [Kreuter
and Strecher, 1995; Weinstein, 1980]. Indeed,
individuals given specific information on risk
and severity before an offer of screening were no
more likely to participate [Lipkus, 2005, 2003].

Overall, our results challenge the importance of
communicating risk, in order to enhance risk per-
ception and thereby achieve high participation
rates in colorectal (and potentially other) cancer
screening. If reproduced in other populations and
other forms of cancer screening, this finding may
have implications for how screening resources
should be deployed, with efforts at improving
access to screening potentially more effective
than risk communication strategies.
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