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ABSTRACT:
Introduction:  Colorectal cancer (CRC) patients in regional and
rural areas tend to be diagnosed at a more advanced stage than
metropolitan patients and have poorer 5-year survival rates.
Environmental and cultural factors in non-metropolitan areas often
facilitate a more reactive approach to health care, which can result
in lower participation in preventative health measures such as
screening for early signs of cancer. Individual differences in
attitudes and cognitive styles can also act as barriers to cancer
screening. Currently, evidence regarding geographical disparity in
CRC screening is inconclusive and based largely on test return in
nationwide screening programs as opposed to compliance with
program guidelines. This study investigates the effect of attitudinal
and cognitive traits on compliance with, as opposed to
participation in, population CRC screening programs in rural,
regional and metropolitan environments.
Methods:  A representative cross-section of recipients (n=371,
71% female) of a faecal occult blood test as part of the National
Bowel Cancer Screening Program were surveyed in 2017 (mean
age = 61.26, standard deviation = 7.05). Participants were asked if
they completed and returned the kit or had a valid reason not to
(ie prior screening). Postcodes were used to identify participants as
metropolitan, regional or rural using the Australian Standard
Geographical Classification system. Fatalism, minimisation of
problems and resignation (MPR), need for control and self-
reliance, and consideration of future consequences (CFC) were
measured as traits known to effect health-related help-seeking
behaviour. Program compliance rates were compared between

rural, regional and metropolitan areas, and logistic regression
models with interaction terms were applied to test the differential
effects of attitudinal and cognitive factors on program compliance
across metropolitan, regional and rural groups.
Results:  Compliance was significantly lower in regional compared
to metropolitan areas (odds ratio (OR)=0.49, 95% confidence
interval (CI)=0.29–0.84). Rural status significantly moderated the
effect of MPR (OR=0.28, 95%CI=0.11–0.71) and CFC (OR=6.66,
95%CI=1.80–24.63) on compliance and regional status significantly
moderated the effect of CFC on compliance (OR=3.41,
95%CI=1.37–8.44). Simple slopes analyses showed that high MPR
was associated with lower bowel screening program compliance in
rural (OR=0.26, 95%CI=0.11–0.59) and regional (OR=0.60,
95%CI=0.38–0.95) areas, but not in metropolitan areas. High CFC
was associated with higher bowel screening program compliance
in rural (OR=4.46, 95%CI=1.39–14.47) and regional (OR=2.30,
95%CI=1.19–4.43), but not metropolitan, areas.
Conclusions:  Sub-optimal compliance rates are evident in non-
metropolitan areas with intervention most needed in regional
areas where compliance is lowest, leaving residents at a potentially
higher risk of CRCs going undetected. Efforts to increase CRC
screening in rural and regional areas should promote the
consideration of one’s future and discourage attitudes that
minimise health issues. This research highlights the way in which
individual attitudes and thinking styles may impact preventive
health behaviours differently in non-metropolitan communities.
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FULL ARTICLE:
Introduction

Colorectal cancer screening

Colorectal cancer (CRC) is a leading cause of morbidity and
mortality for men and women internationally, accounting for 6% of
all cancer incidence and 9% of all cancer deaths . Large-scale
population screening campaigns utilizing mail-out faecal occult
blood tests (FOBT) have been implemented in several countries in
order to increase early detection of CRC and improve survival.
Population FOBT screening is a convenient, cost-effective and
sensitive method of increasing early detection of CRC , yet in
many countries, including Australia, the majority of eligible adults
do not participate in organised screening programs .

Geographic variation in faecal occult blood screening

CRC patients in regional and remote areas tend to be diagnosed at
a more advanced stage of cancer than metropolitan patients and
have poorer 5-year survival rates , outcomes that are also more
common in individuals who do not participate in national
screening programs . Evidence to support geographical
disparity in FOBT screening program participation, however, is

limited and inconclusive. In Australia, descriptive data from 2016
suggest similar participation rates across metropolitan, outer
regional areas and remote areas. However, it demonstrates slightly
higher rates in inner regional areas (42%) and substantially lower
rates in very remote areas (27%) compared to the national average
of 39% . Other Australian studies have found that, when
controlling for demographics such as age, socioeconomic status
and cultural status, participation rates are significantly higher in
non-metropolitan groups .

In addition, estimates of participation rates published thus far
reflect the proportion of program invitation recipients who
complete and return the kit itself (ie participation) rather than the
proportion of eligible recipients who do so according to the
broader program guidelines (ie compliance) . Program
recipients are instructed to complete and return the kit unless they
have had a colonoscopy in the past 5 years (or have one scheduled
in the following few weeks) or if their GP has indicated that they
do not need to complete screening. It is estimated that as many as
25% of people who do not participate in mail-out FOBT screening
chose not to complete and return the kit as they had recently had
a colonoscopy . As published findings do not take into account
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whether the kit recipient has already been adequately screened for
CRC (ie via colonoscopy or FOBT through a general practitioner or
specialist), they tend to overestimate the amount of recipients who
actually remain unscreened. When investigating geographical
disparities in CRC screening, compliance with CRC screening
guidelines is arguably a more indicative measure of preventive
health behaviour than program participation alone.

Rural and regional health behaviour

Evidence suggests that approaches to seeking health care may
vary between non-metropolitan and metropolitan residents .
For example, rural dwellers tend to respond to, rather than pre-
empt, illness, focusing effort on curing, rather than preventing,
disease when compared to their metropolitan counterparts .
Health concerns in rural areas are also thought to be based more
so on the impact they might have on productivity rather than on
actual level of discomfort . This reactive approach to health-
related help-seeking might explain why regional and rural areas
see lower surgery rates and general practitioner visits, but higher
emergency hospital admissions rates . That is, residents may tend
not to seek help until a situation becomes very serious, being less
likely to pursue early detection and preventative measures. This
approach may be more common in non-metropolitan areas partly
due to the extra time and effort it takes to get to a medical
appointment .

According to a socioecological theory on the determinants of
health behaviour, social and physical environments can heavily
influence health behaviours; however, individual-level factors such
as attitudes, personality traits and cognitive styles often interact
with one’s environment to reinforce behavior . For example, in
an environment where medical services and information are scarce,
people with attitudes or thinking styles that discourage preventive
health behaviour might be particularly unlikely to be up to date
with CRC screening. Regional and rural communities are often
described as ‘tough’, ‘resilient’ and ‘self-reliant’, characteristics that
can be adaptive when faced with adversity or challenges .
However, maintaining health and wellbeing relies heavily on
seeking health care and complying with preventive measures in a
timely manner. Thus, a reluctance to acknowledge and expose
weakness or illness may prove detrimental, particularly in locations
that lack accessible health services.

Attitudinal and cognitive barriers to screening

Individual factors including attitudinal traits such as fatalism and
stoicism, and cognitive styles that lack consideration for future
consequences, have been identified in previous literature as
barriers to preventive health behavior . Fatalism is
conceptualised within the health literature as a belief that one’s
future health is predetermined by fate or destiny . Fatalistic
attitudes are consistently linked to low screening rates for breast,
colorectal and cervical cancers . This trend is thought to reflect
the tendency of fatalistic individuals to perceive little internal
control over, or power to change, the outcome of a positive
diagnosis . A related but conceptually different construct
known to impact a person’s approach to health care is their

consideration of future consequences (CFC). CFC describes the
degree to which cognitions regarding future outcomes influence
people’s decisions about their current behaviour . Like high
fatalism, low CFC often manifests as reduced attempts to pre-empt
or alter one’s future health . Thus, it is positively associated with
the endorsement of CRC screening . Considering the priorities
of regional and rural dwellers are often focused on maximising
work productivity , attitudes that promote lack of concern or
suppress proactive behaviour regarding health are likely to
exacerbate delays in healthcare seeking in non-metropolitan areas.

Stoicism, according to modern conceptualisations, manifests in a
tendency to endure pain or hardship without complaint or the
display of emotion. That is, individuals high in stoicism often avoid
appearing weak, vulnerable or in need of help from others .
Stoic attitudes to health have been identified as significant barriers
to help-seeking. For example, prostate cancer patients with a high
need for control and self-reliance are less likely to engage with
telephone support services , and intimate violence victims who
tend to minimise or resign to problems are less likely to approach
family, friends or professional sources for help . Interestingly,
Australian research linking stoicism to health-related help-seeking
comes largely from non-metropolitan samples, inferring that stoic
attitudes may be particularly concerning in rural and regional
areas .

To date, fatalism, stoicism and CFC have not been investigated in
terms of their unique effects on health behaviour in rural, regional
and metropolitan populations. Based on a socioecological
framework, one might expect these individual factors to play a
particularly influential role on the cancer screening behaviours in
non-metropolitan environments. 

The current study

Evidence surrounding geographical disparity in CRC screening
behaviour is inconclusive and potentially confounded by
geographical differences in the eligibility of residents to participate
in FOBT programs (ie prior screening status). Also, the effect of
attitudinal and cognitive barriers to compliance with CRC
screening programs have not been compared between
metropolitan and non-metropolitan environments where both
access to health services and approaches to seeking health care
differ. Accordingly, two key research questions are addressed in
this study: (1) Is there a difference in mail-out FOBT program
compliance across rural, regional and metropolitan residents? (2)
Are traits such as stoicism, fatalism and CFC significant barriers to
screening program compliance in regional and rural areas
compared to major cities? It was hypothesised that kit return
would be significantly lower in regional and rural areas when
compared to major cities and that fatalism, stoicism and CFC
would be associated with kit return, particularly in regional and
rural settings. Specifically, the authors predicted that high fatalism
and stoicism would be associated with lower rates of kit return and
high CFC would be associated with higher rates of kit return in
regional and rural participants. Findings will inform the
development of interventions aimed at increasing the early
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detection of CRC in non-metropolitan communities.

Methods

Participants and procedure

Australian adults (n=490), aged 50 years or more were recruited
via several methods designed to capture a representative sample
of metropolitan, regional and rural residents. Participants were
largely sought through paid advertising through Facebook and
Google Ads. Online advertisements were displayed to potential
participants based on what were considered to be the likely
interests and subject searches of users in the target group (eg over
50s living, cruises, retirement, bowling and volunteering).
Participants were also recruited through personal and community
Facebook pages and face to face by researchers at venues
frequented by older Australians, such as bowling clubs and
community centres. Participants recruited face to face (n=63) were
issued a paper version of the survey, whereas participants recruited
online completed a digital version through the Qualtrics website
(http://www.qualtrics.com). Completing a paper survey was
significantly associated with being male, older and having higher
socioeconomic status. No significant differences in compliance or
attitudinal variables of interest between the two survey methods
were evident. Only individuals who reported ever receiving an
FOBT kit in the mail as part of the National Bowel Cancer Screening
Program were included in the final sample (n=371). Of these
participants, 71% were female, ages ranged from 50 to 87 years
(mean = 61.26, standard deviation (SD)=7.05) and 75% were born
in Australia, with the remaining participants born in the UK (10%),
New Zealand (4%) and other countries (11%).

Measures

Remoteness:  Level of remoteness was based on participant
postcode of residence and classified according to the Australian
Standard Geographical Classification – Remoteness Area ,
whereby each individual’s residence is coded as metropolitan
(n=201), inner regional (n=107), outer regional (n=29), remote
(n=17), or very remote (n=6) based on the road distance to their
nearest urban centre. Metropolitan residents live in major cities
with the highest level of access to services and facilities including
hospitals and medical centres, whereas inner regional residents live
in smaller cities surrounding metropolitan areas where service and
facilities are moderately accessible. Outer regional, remote and
very remote residents live in smaller towns and communities with
increasing distance from major cities, and have limited access to
services and facilities. For the current study, due to small numbers
of participants, outer regional, remote and very remote categories
were collapsed into one ‘rural’ category (n=52).

Health fatalism (predetermined health):  The degree to which
participants held fatalistic beliefs about health was measured using
a 10-item predetermination subscale from a health fatalism
scale , which includes statements such as ‘If someone is meant to
get a serious disease, they will get it no matter what’ and ‘My
health is determined by fate’. Items are rated on a five-point Likert
scale, ranging from 1 (‘strongly disagree’) to 5 (‘strongly

agree’). Mean fatalism scores were calculated by averaging item
responses, and higher overall scores represent greater fatalistic
attitude. Internal consistency in the current sample was high at
a=0.91.

Consideration of future consequences:  The Consideration of
Future Consequences Scale  was used to measure the extent to
which individuals consider distant consequences of their
behaviour. The 12-item scale asks participants to rate the degree
to which each statement described them (eg ‘My behaviour is only
influenced by the immediate outcomes of my actions’ and ‘I think
it is important to take warnings about negative outcomes seriously
even if the negative outcome will not occur for many years’) on a
five-point Likert scale, ranging from 1 (‘not at all like me’) to 5
(‘completely like me’). Mean overall CFC score was calculated by
averaging the item responses, and higher overall scores represent
greater CFC. Internal consistency in the current sample was
a=0.85. 

Stoic attitudes to help-seeking:  The need for control and self-
reliance (NCS), and minimising problems and resignation (MPR)
subscales from Mansfield et al’s Barriers to Help-Seeking Scale
were used to measure stoicism . These subscales consist of items
that reflect a desire to avoid being perceived as weak or vulnerable
to others (eg ‘I’d feel better about myself knowing I didn’t need
help from others’) and the tendency to ignore, suppress or accept
discomfort (eg ‘Symptoms like this are part of life; they’re just
something you have to deal with’). In the current study,
participants were asked to imagine a scenario whereby they were
experiencing physical pain or discomfort before reading a list of
reasons why they may not seek help for these symptoms.
Participants rated the degree to which each reason might stop
them from seeking help on a five-point Likert scale, ranging from 1
(‘not at all’) to 5 (‘very much’). Means for each scale were
calculated by averaging the scores for each item, and higher
overall scores represent greater stoicism. Cronbach’s alpha
statistics in the current sample suggested the NCS (a=0.91) and
MPR scales (a=0.90) had excellent internal reliability.

Bowel screening program compliance:  Participants were asked
two questions regarding bowel screening program compliance.
Firstly, participants who reported ever receiving an FOBT kit in the
mail were asked to report whether or not they had completed and
returned it (recorded as ‘participation’). If they had not returned
the kit mailed to them, they were asked to select the reason(s) they
did not do so. If more than one reason was selected, they were
asked to select the reason that had the most influence on their
decision. Responses were categorised into valid and invalid
reasons. Valid reasons included complying with kit instructions, a
general practitioner advising against the test, a recent or
scheduled colonoscopy or a recent FOBT through another provider
(outside the bowel screening program). Invalid reasons included
being unsure or unsatisfied with the FOBT itself, not understanding
instructions, the test requiring too much time and effort or being
too messy or unpleasant, fear of receiving a positive result,
misplaced or forgotten kit, and not being concerned about bowel
cancer. Participants could also select ‘other’ and specify a different
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reason. The validity of ‘other’ reasons specified (n=11) was
assessed manually by the researchers, with reasons pertaining to
medical conditions or professional advice (n=0) deemed valid.
Compliance in this study was defined as either having completed
and returned the FOBT kit or having had a valid reason not to,
whereas participation was defined as having completed and
returned the FOBT kit regardless of eligibility.

Demographics:  Each respondent provided their gender, age and
postcode, and was assigned a percentile rank based on the Socio-
Economic Index for Areas. This reflected their estimated
socioeconomic status according to postcode, with a rank of 1
indicating that the participant resided in an area assigned the
lowest socioeconomic status and 100 reflecting the highest.

Statistical analyses

Means and standard deviations were calculated for each variable
of interest as well as the bivariate correlations between each of
them. Four binary logistic regression analyses were run to test the
interaction effect of location on the relationship between the four
attitudinal variables (CFC, NCS, MPR and fatalism) and bowel
screening program compliance, controlling for age, which was
negatively associated with rural status and positively associated
with compliance in preliminary correlation analysis. Two contrast
variables were created and entered into the models to compare (1)

regional to metropolitan and (2) rural to metropolitan status. Using
the Statistical Package for the Social Sciences data analysis
software (IBM; https://www.com/analytics/data-science/predictive-
analytics/spss-statistical-software), odds ratios (OR) and 95%
confidence intervals (CI) for each effect were calculated. Where
interaction terms were non-significant, significant main effects of
attitudinal variables were interpreted. A power analysis using a
standard online tool  suggested that 371 was a sufficient sample
size to detect at least a small effect (OR³1.50).

Ethics approval

All participants provided informed consent and the study was
approved by the University of Southern Queensland’s human
research ethics committee (ref. H17REA070).

Results

Table 1 presents bivariate correlations between each of the study
variables as well as the means and standard deviations for each of
the numeric variables. Compliance with the bowel screening
program was weakly associated with NCS, MPR, regional location
and rural location and positively associated with age and CFC. (all
p<0.05). That is, compliance was more likely in those who were
older and with higher CFC and less likely in those with higher levels
of NCS, MPR and fatalism.

Table 1:  Pearson’s bivariate correlation matrix depicting associations between demographics and all key variables (n=370)

Compliance according to geographic location

In the current sample, 60% of participants reported participation in
the bowel screening program, while 74% reported compliance with
program guidelines. As shown in Table 2, compliance was
significantly lower in regional compared to metropolitan areas
(OR=0.49, 95%CI=0.29–0.84), but compliance in rural areas,

although 19% lower than in metropolitan areas, was not
statistically significantly lower (p=0.18). The proportional
differences are visually depicted in Figure 1. Participation in the
bowel screening program (number returning the kit v not
returning the kit) was not significantly different in regional (p=0.22)
or rural (p=0.49) compared to metropolitan areas.

Table 2:  Results of logistic regression analyses assessing regional and rural versus metropolitan differences in screening
compliance and participation
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Figure 1. Clustered bar chart comparing the National Bowel Cancer Screening Program compliance rates (percentages and
standard errors) in metropolitan, regional and rural areas.

Attitudinal factors and screening compliance

In assessing the impact of attitudinal traits on compliance across
regions (Table 3), the only significant main effect was between NCS
and compliance (OR=0.75, 95%CI=0.57–0.99), with higher NCS
associated with lower compliance. Neither regional (p=0.17) nor
rural (p=0.36) status moderated this effect. Rural (OR=0.28,
95%CI=0.11–0.71), but not regional (p=0.16) status significantly
moderated the negative effect of MPR on compliance. A simple
slopes analysis (Fig2) shows that rural participants who were
higher in MPR were less likely to comply with the bowel screening
program (OR=0.26, 95%CI=0.11–0.59) than those lower in MPR.
This relationship was also apparent for regional participants

(OR=0.60, 95%CI=0.38–0.95) although the effect size was smaller
in regional areas.

There was no significant main effect of fatalism on compliance
(OR=0.90, 95%CI=0.68–1.18) nor did fatalism significantly interact
with regional or rural location to predict compliance. Rural
(OR=6.66, 95%CI=1.80–24.63) and regional (OR=3.41,
95%CI=1.37–8.44) location significantly moderated the positive
effect of CFC on compliance. A simple slopes analysis (Fig3) shows
that regional (OR=2.30, 95%CI=1.19–4.43) and rural (OR=4.46,
95%CI=1.39–14.47) participants that were high in CFC were more
likely to comply with the bowel screening program than those
lower in CFC.

Table 3:  Main effects of attitudinal factors and moderating effects of region on relationship between attitudinal factors and
compliance with bowel cancer screening program



Figure 2:  Visual depiction of simple slopes analysis: relationship between minimising problems and resignation and National
Bowel Cancer Screening Program compliance for metro, regional, rural groups.

Figure 3:  Visual depiction of simple slopes analysis: relationship between consideration of future consequences and National
Bowel Cancer Screening Program compliance for metro, regional, rural groups.

Discussion

Distributing home-administered FOBT kits via mail should greatly
reduce regional inequality in accessing CRC screening services;
however, current findings suggest that population FOBT mail-outs
are not having this desired effect. Although bowel screening
program participation was relatively even across metropolitan,
regional and rural areas in this sample, compliance was not.
Compliance is defined here as participating in the bowel screening
program or having a valid reason not to, which for the most part
meant having already been adequately screened for CRC prior to
receiving the kit in the mail. One way that these findings can be
interpreted, therefore, is that metropolitan residents who did not
participate in the bowel screening program were more likely to
have already attended to CRC screening whereas, in comparison,
inner regional non-participants were more likely to provide invalid
reasons (ie those that did not involve prior screening). This is
concerning, given that individuals over 50 years who do not
participate in early screening are susceptible to CRC progressing
undetected and subsequently have a poorer chance of survival
should they develop the disease . It may be that addressing

poor CRC survival rates in inner regional areas needs to begin with
initiatives to promote early detection.

According to the current findings, this tendency for non-
metropolitan residents to be less compliant with CRC screening
programs is somewhat exacerbated by attitudes and thinking
styles that discourage preventative health measures, namely the
minimisation of symptoms and lack of consideration for future
consequences. Major cities boast extensive health infrastructure in
terms of physical resources, activities, organisations and health
campaigns . It may be that environmental factors such as
physical access to other forms of screening, cultural norms or
exposure to awareness campaigns might act as protective factors
against barriers to screening, such as stoic attitudes or tendencies
to neglect future consequences, in metropolitan areas.

Interestingly, fatalism was not associated with bowel screening
program compliance in this sample, which was unexpected given
substantial previous evidence to the contrary . These
conflicting results might reflect the fact that general health
fatalism levels were measured, whereas many studies into fatalism
and cancer screening have measured fatalistic attitudes specific to
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cancer. This might indicate that fatalistic attitudes vary according
to the health condition of interest and that it is not appropriate to
use general health fatalism measures to predict behaviour
regarding specific conditions. A need for control and self-reliance
was associated with bowel screening program compliance overall,
strengthening findings from previous research that suggest that
stoicism is linked to poorer health behaviours . However, in
terms of stoic traits, the desire to be self-reliant may not have the
same impact on preventative health as a tendency to avoid
appearing weak or vulnerable does in non-metropolitan groups.

The present findings support a socioecological perspective on
health behaviour, highlighting the importance of considering
environmental, sociocultural and psychosocial determinants when
addressing geographical disparities in health and health
behaviours . A one-size-fits-all intervention strategy for
increasing compliance rates will be less effective than a series of
interventions tailored to target the unique barriers of recipients.
That is, uptake in CRC screening programs in metropolitan areas is
unlikely to benefit from interventions based on discouraging stoic
attitudes and raising awareness of the future consequences of
screening behaviour, whereas such interventions might prove
useful for residents of non-metropolitan areas, particularly those in
rural settings. Furthermore, although MPR and CFC were
associated with compliance in both regional areas and rural areas,
these factors accounted for less variance in compliance in the
regional group. Therefore, attempts to change or alter such
attitudes and cognitions may have a weaker impact in regional
compared to rural areas. Potentially, people residing in regional
areas experience different barriers to compliance that require
uniquely targeted interventions. Given the differences in
accessibility to services and facilities between the regional and
rural groups, unique environmental factors could explain lower
compliance in regional areas. Further research may be needed to
identify these.

Limitations and considerations for future research

FOBT participation rates in this sample were substantially higher
(participation = 60%, compliance = 74%) than the recently
published population participation rate of 41% in Australia .
Potentially this highlights a substantial discrepancy between the
currently published participation rates and the rate of program
participants who have complied with the program guidelines either
by completing and returning the kit or by attending to their CRC
screening independently before receiving a kit. In order to get a
more accurate indication of who is at risk of not being screened,
efforts might be made in future to estimate the proportion of kit
recipients who have attended bowel screening elsewhere. Given
the sampling method, amount or characteristics of non-responders
could not be measured, meaning it was impossible to gauge
response bias. However, it could be argued that biases (eg inflated

bowel screening program participation rates) may be apparent due
to the fact that responders were likely to be particularly health
conscious and/or more agreeable individuals given that they
responded to an invitation to take part in health-related research.

The sample recruited for this study was over 70% female. Given
that females tend to be more likely to participate in FOBT
screening , this may also have contributed to the high
participation rates recorded. In addition, those living in very
remote, remote areas and outer regional areas were grouped
together, limiting the ability to delineate participation rates in
areas of moderate versus extreme isolation. The sample was,
however, was representative of the older adult Australian
population in terms of age, socioeconomic status and country of
birth distributions.

Although clear associations between location, attitudes and CRC
screening were evident in the current study, future research in a
sample containing more males, a higher proportion of remote and
very remote dwellers and more non-participants in the bowel
screening program may yield more generalisable effects. Finally, it
is important to note that the outcome measure (compliance) in
this study reflects one case of kit receipt for each participant and
therefore cannot be interpreted as current
compliance/participation. Although it is likely that participants who
had received more than one kit in the past referred to the most
recent when answering questions, this cannot be assumed. Future
research would benefit from collecting data regarding the recency
and frequency of kit receipt and use.

Conclusions

Findings from the current study inform the development of future
interventions to improve compliance with population FOBT bowel
screening programs in terms of both target and strategy. As well
as providing a case for placing more emphasis on recording
compliance with CRC screening as opposed to program
participation alone, they suggest that intervention is most needed
in regional areas where program compliance is the lowest.
Suboptimal compliance rates are evident in all non-metropolitan
areas and interventions in these communities may be successful if
they encourage the consideration of one’s future health and
discourage stoic attitudes such as the minimisation of, and
resignation to, health problems. In developing appropriately
tailored interventions, the way in which individual attitudes and
thinking styles impact preventive health behaviours in different
communities must be considered.

Acknowledgements

This research was jointly funded by the University of Southern
Queensland and Cancer Council Queensland.

REFERENCES:
1 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence

and mortality worldwide for 36 cancers in 185 countries. CA: a
Cancer Journal for Clinicians 2018; 68(6): 394-424. https://doi.org

37-40

19,25-27

43

14



/10.3322/caac.21492 PMid:30207593

2 Frazier AL, Colditz GA, Fuchs CS, Kuntz KM. Cost-effectiveness of
screening for colorectal cancer in the general population. JAMA
2000; 284(15): 1954-161. https://doi.org/10.1001
/jama.284.15.1954 PMid:11035892

3 Australian Government. The Australian Bowel Cancer Screening
Pilot Program and beyond: final evaluation report. Canberra:
Commonwealth of Australia, 2005.

4 Lew J-B, St John DJB, Xu X-M, Greuter MJE, Caruana M, Cenin DR,
et al. Long-term evaluation of benefits, harms, and cost-
effectiveness of the National Bowel Cancer Screening Program in
Australia: a modelling study. The Lancet Public Health 2017; 2(7):
e331-340. https://doi.org/10.1016/S2468-2667(17)30105-6

5 Mengual-Ballester M, Pellicer-Franco E, Valero-Navarro G, Soria-
Aledo V, García-Marín JA, Aguayo-Albasini JL. Increased survival
and decreased recurrence in colorectal cancer patients diagnosed
in a screening programme. Cancer Epidemiology 2016; 43: 70-75.
https://doi.org/10.1016/j.canep.2016.06.003 PMid:27399311

6 Klabunde C, Blom J, Bulliard J-L, Garcia M, Hagoel L, Mai V, et al.
Participation rates for organized colorectal cancer screening
programmes: an international comparison. Journal of Medical
Screening 2015; 22(3): 119-126. https://doi.org/10.1177
/0969141315584694 PMid:25967088

7 Swan H, Siddiqui, A, Myers R. International colorectal cancer
screening programs: population contract strategies, testing
methods and screening rates. Practical Gastroenterology 2012;
August: 20-29.

8 Baade P, Dasgupta P, Aitken J, Turrell G. Geographic remoteness
and risk of advanced colorectal cancer at diagnosis in Queensland:
a multilevel study. British Journal of Cancer 2011; 105(7): 1039.
https://doi.org/10.1038/bjc.2011.356 PMid:21897391

9 Beckmann KR, Bennett A, Young GP, Cole SR, Joshi R, Adams J, et
al. Sociodemographic disparities in survival from colorectal cancer
in South Australia: a population-wide data linkage study. BMC
Health Services Research 2016; 16(1): 24. https://doi.org/10.1186
/s12913-016-1263-3 PMid:26792195

10 Campbell NC, Elliott AM, Sharp L, Ritchie LD, Cassidy J, Little J.
Rural and urban differences in stage at diagnosis of colorectal and
lung cancers. British Journal of Cancer 2001; 84(7): 910.
https://doi.org/10.1054/bjoc.2000.1708 PMid:11286470

11 Hines RB, Markossian TW. Differences in late-stage diagnosis,
treatment, and colorectal cancer-related death between rural and
urban African Americans and whites in Georgia. The Journal of
Rural Health 2012; 28(3): 296-305. https://doi.org/10.1111
/j.1748-0361.2011.00390.x PMid:22757954

12 Ireland MJ, March S, Crawford-Williams F, Cassimatis M, Aitken
JF, Hyde MK, et al. A systematic review of geographical differences
in management and outcomes for colorectal cancer in Australia.
BMC Cancer 2017; 17(1): 95. https://doi.org/10.1186
/s12885-017-3067-1 PMid:28152983

13 Ananda S, Wong H, Faragher I, Jones I, Steele M, Kosmider S, et
al. Survival impact of the Australian National Bowel Cancer

Screening Programme. Internal Medicine Journal 2016; 46(2):
166-171. https://doi.org/10.1111/imj.12916 PMid:26418334

14 Australian Institute of Health and Welfare. National Bowel
Cancer Screening Program: monitoring report 2016. Cancer series.
98. Cat no. CAN 97. Canberra: Australian Institute of Health and
Welfare, 2016.

15 Sun J, March S, Ireland MJ, Crawford-Williams F, Goodwin B,
Hyde MK, et al. Socio-demographic factors drive regional
differences in participation in the National Bowel Cancer Screening
Program (NBCSP) – an ecological analysis on the NBCSP data.
Australian and New Zealand Journal of Public Health 2017; 42(1):
92-97. https://doi.org/10.1111/1753-6405.12722 PMid:29044846

16 Cole AM, Jackson JE, Doescher M. Urban–rural disparities in
colorectal cancer screening: cross-sectional analysis of 1998–2005
data from the Centers for Disease Control’s Behavioral Risk Factor
Surveillance Study. Cancer Medicine 2012; 1(3): 350-356.
https://doi.org/10.1002/cam4.40 PMid:23342284

17 Goodwin BC, Ireland MJ, Crawford-Williams F, March S. General
practitioner endorsement of mail-out colorectal cancer screening:
the perspective of non-participants. Translational Behavioral
Medicine 2019; 11 March. https://doi.org/10.1093/tbm/ibz011
PMid:30855076

18 Worthley DL, Cole SR, Esterman A, Mehaffey S, Roosa N, Smith
A, et al. Screening for colorectal cancer by faecal occult blood test:
why people choose to refuse. Internal Medicine Journal 2006;
36(9): 607-610. https://doi.org/10.1111/j.1445-5994.2006.01155.x
PMid:16911554

19 Dixon J, Welch N. Researching the rural–metropolitan health
differential using the ‘social determinants of health’. Australian
Journal of Rural Health 2000; 8(5): 254-260. https://doi.org
/10.1046/j.1440-1584.2000.00327.x PMid:11894255

20 Elliot-Schmidt R, Strong J. The concept of well-being in a rural
setting: understanding health and illness. Australian Journal of
Rural Health 1997; 5(2): 59-63. https://doi.org/10.1111
/j.1440-1584.1997.tb00239.x

21 Strasser R. Rural health around the world: challenges and
solutions. Family Practice 2003; 20(4): 457-63. https://doi.org
/10.1093/fampra/cmg422 PMid:12876121

22 Humphreys JS, Mathews-Cowey S, Weinand HC. Factors in
accessibility of general practice in rural Australia. The Medical
Journal of Australia 1997; 166(11): 577-580. https://doi.org
/10.5694/j.1326-5377.1997.tb123267.x PMid:9201176

23 Australian Institute of Health and Welfare. Impact of rurality on
health status (AIHW). Available: http://www.aihw.gov.au/rural-
health-impact-of-rurality/ (Accessed 21 June 2018).

24 van Gaans D, Dent E. Issues of accessibility to health services by
older Australians: a review. Public Health Reviews 2018; 39(1): 20.
https://doi.org/10.1186/s40985-018-0097-4 PMid:30027001

25 Beard JR, Tomaska N, Earnest A, Summerhayes R, Morgan G.
Influence of socioeconomic and cultural factors on rural health.
Australian Journal of Rural Health 2009; 17(1): 10-15.
https://doi.org/10.1111/j.1440-1584.2008.01030.x PMid:19161494



26 Daley E, Alio A, Anstey EH, Chandler R, Dyer K, Helmy H.
Examining barriers to cervical cancer screening and treatment in
Florida through a socio-ecological lens. Journal of Community
Health 2011; 36(1): 121-131. https://doi.org/10.1007
/s10900-010-9289-7 PMid:20559695

27 Robinson T. Applying the socio-ecological model to improving
fruit and vegetable intake among low-income African Americans.
Journal of Community Health 2008; 33(6): 395-406. https://doi.org
/10.1007/s10900-008-9109-5 PMid:18594953

28 Herbert-Cheshire L. Contemporary strategies for rural
community development in Australia: a governmentality
perspective. Journal of Rural Studies 2000; 16(2): 203-215.
https://doi.org/10.1016/S0743-0167(99)00054-6

29 Corboy D, McLaren S, Jenkins M, McDonald J. The relationship
between geographic remoteness and intentions to use a telephone
support service among Australian men following radical
prostatectomy. Psycho-Oncology 2014; 23(11): 1259-1266.
https://doi.org/10.1002/pon.3559 PMid:24782413

30 Joireman J, Shaffer MJ, Balliet D, Strathman A. Promotion
orientation explains why future-oriented people exercise and eat
healthy: evidence from the two-factor consideration of future
consequences-14 scale. Personality and Social Psychology Bulletin
2012; 38(10): 1272-1287. https://doi.org/10.1177
/0146167212449362 PMid:22833533

31 Shen L, Condit CM, Wright L. The psychometric property and
validation of a fatalism scale. Psychology and Health 2009; 24(5):
597-613. https://doi.org/10.1080/08870440801902535
PMid:20205014

32 Powe BD, Finnie R. Cancer fatalism: the state of the science.
Cancer Nursing 2003; 26(6): 454-467. https://doi.org/10.1097
/00002820-200312000-00005

33 Straughan PT, Seow A. Fatalism reconceptualized: a concept to
predict health screening behavior. Journal of Gender, Culture, and
Health 1998; 3(2): 85-100. https://doi.org/10.1023
/A:1023278230797

34 Powe BD. Fatalism among elderly African Americans: effects on
colorectal cancer screening. Cancer Nursing 1995; 18(5): 385-392.
https://doi.org/10.1097/00002820-199510000-00008
PMid:7585493

35 Orbell S, Perugini M, Rakow T. Individual differences in
sensitivity to health communications: consideration of future
consequences. Health Psychology 2004; 23(4): 388. https://doi.org
/10.1037/0278-6133.23.4.388 PMid:15264975

36 von Wagner C, Good A, Smith SG, Wardle J. Responses to
procedural information about colorectal cancer screening using
faecal occult blood testing: the role of consideration of future
consequences. Health Expectations 2012; 15(2): 176-186.
https://doi.org/10.1111/j.1369-7625.2011.00675.x PMid:21501350

37 Moore A, Grime J, Campbell P, Richardson J. Troubling stoicism:
sociocultural influences and applications to health and illness
behaviour. Health 2013; 17(2): 159-173. https://doi.org/10.1177
/1363459312451179 PMid:22763794

38 Tsui V. Male victims of intimate partner abuse: use and
helpfulness of services. Social work 2014; 59(2): 121-130.
https://doi.org/10.1093/sw/swu007 PMid:24855861

39 Judd F, Jackson H, Komiti A, Murray G, Fraser C, Grieve A, et al.
Help-seeking by rural residents for mental health problems: the
importance of agrarian values. Australian and New Zealand Journal
of Psychiatry 2006; 769-776. https://doi.org/10.1080
/j.1440-1614.2006.01882.x PMid:16911752

40 Murray G, Judd F, Jackson H, Fraser C, Komiti A, Pattison P, et al.
Big boys don’t cry: an investigation of stoicism and its mental
health outcomes. Personality and Individual Differences 2008;
44(6): 1369-1381. https://doi.org/10.1016/j.paid.2007.12.005

41 Department of Health and Aging. Introduction of the Australian
Standard Geographical Classification-Remoteness Areas (ASGC-RA)
systems. Canberra: Commonwealth of Australia, 2006.

42 Strathman A, Gleicher F, Boninger DS, Edwards CS. The
consideration of future consequences: weighing immediate and
distant outcomes of behavior. Journal of Personality And Social
Psychology 1994; 66(4): 742. https://doi.org/10.1037
/0022-3514.66.4.742

43 Mansfield AK, Addis ME, Courtenay W. Measurement of men’s
help seeking: development and evaluation of the Barriers to Help
Seeking Scale. Psychology of Men & Masculinity 2005; 6(2): 95.
https://doi.org/10.1037/1524-9220.6.2.95

44 Faul F, Erdfelder E, Lang A.-G., Buchner A. G*Power 3: a flexible
statistical power analysis program for the social, behavioral, and
biomedical sciences. Behavior Research Methods 2007; 39: 175-191.
https://doi.org/10.3758/BF03193146 PMid:17695343

45 Major Cities Unit. State of Australian cities 2010. Canberra:
Major Cities Unit, Infrastructure Australia, 2010.

46 Satterthwaite D. Will most people live in cities? British Medical
Journal 2000; 321(7269): 1143. https://doi.org/10.1136
/bmj.321.7269.1143 PMid:11061742

This PDF has been produced for your convenience. Always refer to the live site https://www.rrh.org.au/journal/article/4957 for the
Version of Record.


