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Abstract
Issue addressed: To describe self-reported bowel cancer screening participation, beliefs and attitudes in a sample of New South
Wales (NSW) adults, and to identify beliefs and demographic factors associated with self-reported bowel cancer screening
participation.
Methods: This study used data from the International Cancer Benchmarking Partnership Module 2, a representative population-
based telephone survey. Self-reported participation in and beliefs about bowel cancer screening were measured using the
Awareness and Beliefs about Cancer survey of people aged 50 years and over living in NSW, Australia (n= 2001). Logistic
regression modelling was used to identify explanatory variables associated with bowel cancer screening participation.
Results: Half of all women (54.1%, 95% CI: 50.8–57.4%) and two-thirds of men (65.7%, 95% CI: 61.5–69.9%) reported screening
for bowel cancer within the previous 5 years. Believing that screening was only necessary when experiencing symptoms was
more likely to be endorsed by people aged 65 years and over (25.5%, 95% CI: 22.2–28.7%) rather than younger (50–64 years; 16.7%,
95% CI: 13.8–19.7%), non-English-speaking migrants (35.4%, 95% CI: 26.7–44.1%) versus others (18.6%, 95% CI: 16.4–20.7%), and
people in metropolitan (23.3%, 95% CI: 20.4–26.1%) versus non-metropolitan areas (16.4%, 95% CI: 12.8–20%). People who
disagreed that screening was only necessary when experiencing symptoms were four times more likely to report screening
participation (OR 3.96, 95% CI: 3.11–5.03).
Conclusions: Community education about bowel cancer screening is needed to correct misperceptions regarding screening in
the absence of symptoms. Tailored strategies for older, migrant and urban communities may be beneficial.

So what? Education strategies that promote the need for screening in the absence of symptoms and correct misconceptions
about bowel cancer screening amongst subgroups of the NSW population may improve screening rates and decrease the
burden of bowel cancer in NSW.
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Introduction

Bowel (or colorectal) cancer presents a significant burden on health
and health care in the Australian state of New South Wales (NSW). It
is one of the most common cancers diagnosed in NSW, ranking
second in both incidence and mortality.1 It has been predicted that
the burden will increase over time, with recent forecasts that 1 in 10
males and 1 in 15 females in NSW will develop bowel cancer by
85 years of age.1

When detected early, the majority of bowel cancers can be
successfully treated,2 and randomised trials demonstrate that
screening with faecal occult blood tests (FOBT) reduces mortality

from bowel cancer.3–6 Implementation of population screening in
Australia using FOBT commenced in 2006 (with a pilot program
2002–04) via the National Bowel Cancer Screening Program (NBCSP).
The NBCSP offers screening with FOBT to individuals turning 50, 55
and 65 years of age in any given year.7 However, it is also possible for
individuals to be screened outside of the NBCSP by purchasing a
FOBT kit and completing the test independently, or to be screened
by direct referral for a colonoscopy or sigmoidoscopy. Before
population screening was introduced, an analysis of bowel cancer
cases diagnosed in South Australia found that 15% of cancers were
detected at an early and treatable stage.8 Subsequent analysis of
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bowel cancer cases diagnosed between 2006 and 2008 (after the
introduction of population screening) found that nearly triple the
number of early-stage cancers were detected by screening (40%)
compared with those diagnosed through symptoms (14%).9

The success of cancer screening depends on high participation
rates; however, participation is often less than optimal.10 The Hunter
Community Study reports that 63% of NSW adults aged 55–85 years
had participated in some form of bowel cancer screening, with 43%
having completed a FOBT, 30% having had a colonoscopy and 7%
having had a sigmoidoscopy.11 Internationally, barriers to screening
that have been identified include poor cancer awareness12,13 and
negative beliefs and attitudes about bowel cancer and screening
procedures.14,15 Cultural factors,16,17 lower education levels, and
rurality or low socio-economic status13,17,18 have also been
associated with lower rates of screening participation.

There are few studies that have examined the demographics,
beliefs and attitudes specifically associated with bowel cancer
screening participation in Australia. A Victorian study found that
being in an early stageof readiness to screenby FOBTor colonoscopy
(i.e. being less likely to participate) is associated with being female,
of younger age and speaking a language other than English at
home.19 The 45 and Up Study (NSW) has recently reported that
lower levels of education are associated with lower levels of bowel
cancer screening and has suggested targeting negative attitudes
towards screening to improve participation; however, this was
within the context ofmultiple screeningparticipation across different
cancer types.20 A more recent analysis of data from this study
showed that lower education, lower income, not speaking English
at home, and a variety of unhealthy lifestyle behaviours are
associated with decreased likelihood of screening.21 Two studies
from South Australia measuring beliefs about bowel cancer
screening include a qualitative study that found that barriers and
beliefs varied across five culturally distinct groups22 and a factor
analysis that found that perceived barriers to and benefits of
screening predict participation in FOBT screening.15 A study from
Queensland has identified that intention to screen is associated
with beliefs that screening is necessary for people without
symptoms and belief that early detection of bowel cancer results in
increased survival.23 To date, there has been no population-level
study investigating the association between self-reported bowel
cancer screening and beliefs specifically relating to bowel cancer
screening in a representative sample of Australian adults.

This study had two aims: (1) to describe self-reported bowel cancer
screening participation and beliefs and attitudes about bowel
cancer screening in a sample of NSW adults aged 50 years and over,
and (2) to identify beliefs and demographic factors associated with
self-reported bowel cancer screening participation. Specifically, we
drew on elements of the Health Belief Model24,25 to identify
beliefs associated with participation in bowel cancer screening.
The Health Belief Model is a psychological theory of behaviour
change which attributes changes in health-promoting behaviour to

beliefs about the health issue, perceived barriers to action,
perceived benefits of action, and self-efficacy.

Methods

This study was approved by the NSW Population and Health
Services Research Ethics Committee.

Overview
This study used data from the International Cancer Benchmarking
Partnership (ICBP) Module 2 Awareness and Beliefs about Cancer
(ABC) measure administered by telephone interview. ICBP Module 2
aimed to provide an international comparison of the attitudes and
beliefs about cancer held by the general public in Australia (Victoria
and NSW), Canada, Denmark, Sweden, Norway and the UK. The
development, validation and structure of the ABC survey has been
described previously.26 In NSW, additional questions about bowel
cancer screening beliefs and self-reported participation were
included in the ABC survey; these methods are described here in
detail because they formed the basis of the present study.

Measures
The NSW version of the questionnaire included four questions
relevant to bowel cancer screening. Self-reported screening
participation was measured with the question: ‘Have you had a
test to detect bowel cancer in the past 5 years?’ A description of the
FOBT bowel cancer screening method was only read to the
respondent if requested (no other test was described to
participants). Respondents were asked to answer either ‘yes’ or
‘no’, with ‘don’t know’ and refusal responses recorded where
necessary.

Beliefs about bowel cancer screening were assessed by asking
respondents to rate their level of agreement (1 = ‘strongly disagree’
to 4 = ‘strongly agree’) with the following statements: ‘I would be
so worried about what might be found from bowel cancer
screening that I would prefer not to do it’ (perceived barrier),‘Bowel
cancer screening could reduce my chances of dying from bowel
cancer’ (perceived benefit) and ‘Bowel cancer screening is only
necessary if I have symptoms’ (understanding of screening).
Responses to these variables were highly skewed and so were
collapsed into binary variables indicating agreement (‘strongly
agree’ or ‘tend to agree’) with each statement.

Demographic information was also collected, including age, sex,
language spoken at home, country of birth, relationship status,
smoking status, own experience of cancer, self-rated health status
and level of education. Residential postcodes were used to
determine metropolitan or non-metropolitan locality and were
matched to an index of relative socio-economic disadvantage
and then collapsed into two categories for analysis (quintiles
4–5 = disadvantaged, quintiles 1–3 = advantaged).27 A culturally and
linguistically diverse indicator variable was derived from the
language spoken at home and country of birth information, where
people born overseas who were also non-English speaking were
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considered to be ‘culturally and linguistically diverse’, whereas
Australian-born and/or English-speaking people were not.

Data collection
The telephone survey was administered between May and
September 2011 to adults living in NSW aged 50 years and
older (n = 2001). Telephone numbers were obtained from a
commercially available electronic listing of landline telephone
numbers in NSW and a number-replacement procedure was
used to bring unlisted numbers into the sampling frame. The
Rizzo method was used to randomly select a respondent when
there was more than one eligible adult in a household.28 The
American Association for Public Opinion Research response rate
(formula 3) was 48%.29

Analysis
Where indicated, responses were weighted using design weights
and population weights; comparison of proportions was done
using Chi-square tests. Population characteristics for which
weights were applied included age, sex, tertiary education status,
metropolitan (the areas in and around Sydney, Newcastle and
Wollongong) versus non-metropolitan residence and country of
birth. Details of the weighting method have been provided
elsewhere.30

Logistic regression analysis using backward stepwise elimination
was used to model self-reported bowel cancer screening with
beliefs about screening and demographic factors as explanatory
variables. A cut-off of P< 0.05 was used for the step-wise elimination
procedure, and a Hosmer–Lemeshow goodness-of-fit test was used
to assess the final model fit. Analyses were conducted using SAS
ver. 9.2 (weighted frequencies using the PROC SURVEYFREQ
procedure) and Stata ver. 11 (logit command).

Results

Demographic characteristics of the sample are shown in Table 1.

Overall, 1187 out of 2001 respondents reported having had a bowel
cancer screening test in the previous 5 years. After weighting for
sampling and response distributions, the estimate for the NSW
population was 60% (95% CI: 57–62%). Males, people aged 65 years
and older, and people who had previously been diagnosed with
cancer themselves were significantly more likely to report having
been screened in the last 5 years (Table 1).

There was substantial variation among respondents in beliefs about
bowel cancer screening (Table 1). People who had not completed
tertiary education or who were from the most socioeconomically
disadvantaged areas of NSW were significantly more likely to agree
that they would be so worried about the results of bowel cancer
screening that they would prefer not to do it. People who were
aged 65 years and older, those who were born overseas and did
not speak English as their main language at home, and people
living in the metropolitan area were more likely to agree that

bowel cancer screening was only necessary if they had symptoms.
People aged 50–64 years and those born in Australia and/or who
spoke English as their main language at home were significantly
more likely to agree that bowel cancer screening could reduce
their chances of dying from bowel cancer.

Table 2 shows the results from the logistic regression model
predicting participation in screening based on the three bowel
cancer screening beliefs, controlling for demographic covariates.
Each of the beliefs about bowel cancer screening was found to be
significant and independent factors associated with self-reported
screening participation (Table 2).

Discussion

This study found variations in bowel cancer screening beliefs and
behaviours within the NSW population. Males, those who had a
previous cancer diagnosis, and non-smokers were more likely to
report participation in bowel cancer screening. In general, older
people, the disadvantaged and migrants were more likely to
endorse negative or incorrect beliefs, and these beliefs were found
to be negatively associated with self-reported participation in
screening.

The self-reported bowel cancer screening participation rates for
NSW estimated by this study (53.7% for females and 65.6% for
males) were higher than those reported in the NBCSP (41.2% for
females and 36.0% for males).12 However, our estimates were for a
5-year period (compared with the NBCSP, which was for a 1-year
period following a single invitation to screen) and possibly includes
non-FOBT screening, such as colonoscopy and sigmoidoscopy.11

Additionally, a recent South Australian study examining intentions
to maintain adherence to FOBT rescreening reported that 70% of
participants are ‘re-screeners’31, which would contribute to the
larger estimate of screening prevalence in the current study. Men
reported higher levels of screening participation than women in
the present study, which is opposite to the actual screening
participation reported by the NBCSP7 but consistent with other self-
reported participation studies.11

Knowledge gaps were evident in respondents who were born
overseas and spoke a language other than English at home. These
respondents were nearly twice as likely to agree that screening was
only necessary when symptoms are noticed and were significantly
less likely to agree that screening could decrease their chances of
dying from bowel cancer. This observation is supported by similar
findings in other Australian states.15,22,23 These results may go
some way to explaining the lower screening uptake in migrant
groups, and support the growing body of Australian literature
calling for targeted interventions to these groups to help to alleviate
these disparities.13,21 While participation in screening was not
predicted in our study by membership of a culturally or
linguistically diverse group alone, there have been several studies
asserting that inequalities do exist and that bowel cancer
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screening is disproportionately adopted by Caucasian or English-
speaking (Anglo-Saxon) Australians.18

Our findings are generally consistent with and build upon previous
findings related to bowel cancer screening participation. A study that
investigated the Transtheoretical Model of Behaviour Change found
that people in the earliest stages of readiness to participate in
bowel cancer screening are generally female, younger and speak a
language other than English,19 which is supported by the
prevalence of beliefs associated with actual participation measured
in our study. Results from the 45 and Up study found that low levels
of education are specifically associated with low levels of bowel
cancer screening.20 Similarly, we found completion of tertiary
education to be associated with endorsement of a belief strongly
associated with participation. The same study reported that people
in regional or remote areas are more likely to be screened for
bowel cancer, which is supported by the prevalence of beliefs
associated with participation measured in our study.

In the current study, the three beliefs investigated were all
associatedwith participation in bowel cancer screening, and provide
some guidance as to potential education and communication
opportunities for improving population involvement in screening.
In accordance with the Health Belief Model,24 an individual’s
perceived benefit of bowel cancer screening was associated with
participation. Conversely, a lack of understanding about screening
(believing that screening is only necessary if you have symptoms)
and cancer worry were identified as barriers. These findings add
support to the growing evidence regarding barriers to colorectal
cancer screening32–35 and suggest that reducing these barriers
might go some way to improving participation rates. Evidence
indicates that these barriers might be reduced by using physician-

led communications to raise awareness about the importance
and efficacy of bowel screening, as well as educating the public
about the processes involved in screening.36,37 The role of public
communication in educating the public and reducing cancer worry
with regard to bowel cancer screening has not yet received
much attention in the literature, though evidence from cervical
cancer screening promotion indicates that public communication
campaigns can be effective in encouraging uptake of screening
services.38

The results of the current study need to be considered in relation to
the limitations. Given the cross-sectional nature of the study design,
we cannot make any conclusions about cause and effect. It is
possible that the people in our survey who had participated in
screening could have developed more positive or accurate beliefs
about screening as a result of the screening experience. However,
health promotion theories such as the Health Belief Model39 posit
that knowledge and beliefs are precursors for behaviour, making
investigation of associations between beliefs and behaviour useful
nonetheless. The administration of this survey in English means that
culturally and linguistically diverse groups were likely to have been
undersampled, resulting in a bias towards underestimation of the
effect of this factor on bowel screening participation. The use of
landline phone numbers only may also have resulted in selection
bias, but given the target age group for the survey, this effect is
likely to have been minimal given that the majority of individuals
living in mobile-phone-only households are younger. This study
was limited by measuring self-reported bowel cancer screening
only, which relies on the participant understanding what bowel
cancer screening is, or asking for further information if they are
unsure. It is possible that tests such as digital rectal examination or

Table 2. Results from logistic regressionmodelling of self-reported bowel screening participation in the
last 5 years (n=1988)

Odds ratio 95% confidence interval P-value

Bowel cancer screening is only necessary if I have symptoms
Agree 1
Disagree 3.96 3.11–5.03 <0.001

I would be so worried about what would be found, I would prefer not to do it
Agree 1
Disagree 2.52 1.67–3.78 <0.001

Bowel cancer screening could reduce my chances of dying from bowel cancer
Agree 1
Disagree 0.68 0.47–0.98 0.037

Sex
Female 1
Male 1.42 1.17–1.74 0.001

Cancer diagnosis
No 1
Yes 1.40 1.10–1.78 0.007

Smoking status
No 1
Yes 0.72 0.53–0.98 0.036
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other physical examinations may have been mistakenly recalled as
bowel cancer screening, resulting in over-reporting of screening
participation rates. We do not believe this to be an issue for this
study however, since meta-analysis has demonstrated that self-
report has high specificity and sensitivity for bowel cancer screening
participation recall.40

Together these findings suggest that health promotion programs
that successfully address beliefs and misconceptions about the
efficacy and processes involved in bowel cancer screening have the
potential to improve screening behaviour. To date, NSW has not
conducted a population-level campaign regarding bowel cancer
awareness or bowel cancer screening. A state-wide campaign was
implemented in 2009, using mass media to target NSW residents
aged 50 years and older, but this campaign has not been followed
up with any additional interventions, and the NBCSP is not
supported by a public education campaign or similar activities. The
present study highlights that there is scope for further research to
determine whether public education or other forms of public health
interventions might be effective in changing unhelpful beliefs and
attitudes about bowel cancer screening.

Conclusion

Our results suggest there is a need to correct misconceptions
amongst subgroups of the NSW population regarding bowel
cancer screening. These findings provide a theme for future
education strategies to tailor or target messages to these specific
groups in order to encourage screening participation.
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