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ABSTRACT 

Colorectal cancer (CRC) is an important health problem globally and nationally. In 

Australia, every week, over 300 people are diagnosed with CRC, and 80 will die from 

this disease. When CRC is detected and treated early, there are high survival rates. 

CRC is amenable to screening as it has a long latency period during which microscopic 

traces of blood can be detected using a simple test called a faecal occult blood test 

(FOBT). To support CRC screening, Australians are offered biennial FOBT through the 

National Bowel Cancer Screening Program (NBCSP). Despite the proven benefits and 

accessibility of CRC screening in Australia, only 41% of those invited to screen by the 

NBCSP return completed FOBTs. Data collected from Australian general-practice- and 

population-based community surveys also suggest CRC screening rates are low. 

However, the most recent data were collected in 2011. Additionally, not all research 

assessed whether screening was adherent to Australian CRC screening guidelines.  

 

Examining correlates of CRC screening behaviour can illuminate which groups are 

least likely to adhere to screening guidelines. Those in younger age groups, i.e. 50-59 

years, are consistently reported to have higher rates of under-screening compared to 

those in older age groups. However, other correlates of under-screening for CRC vary 

depending on the source of data. For example, the NBCSP reports higher rates of 

under-screening for males, a finding that is contrary to general-practice- and 

population-based community studies which have reported that females are more likely 

to be under-screened. Ascertaining correlates of under-screening from healthcare 

settings can contribute to the current body of evidence and may be used to design 
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targeted interventions to increase CRC screening in those least likely to adhere to 

guidelines. 

 

General practitioner (GP) endorsement of CRC screening is a positive predictor of 

screening behaviour, and GPs have a recognised role in promoting preventive health 

activities, including CRC screening. GPs can be integrated into population-based 

programs, thus potentially having a positive effect on uptake of screening within the 

program.  

 

This thesis by publication consists of an introduction, six papers, a discussion of the 

key findings, implications and future directions, a review of the strengths and 

limitations of the research, and conclusions. The data-based papers report data 

collected from healthcare settings. The studies reported in papers 1 to 3 report new 

cross-sectional data on CRC screening practices of individuals attending these 

settings, and include both under- and over-screening, as well as knowledge of CRC 

risk factors and screening recommendations. Paper 4 reports a review of trends in 

general-practice-based research into CRC screening prevalence, using descriptive or 

intervention methodology, over time. The studies reported in papers 5 and 6 describe 

the protocol and delivery of a general-practice-based randomised controlled trial 

which aims to increase CRC screening uptake. 
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The results of this thesis suggest that there is an evidence-practice gap for CRC 

screening adherence in those attending healthcare settings in Australia, with both 

under- and over-screening reported. Males and those in younger age groups were 

more likely to report under-screening. Levels of knowledge of CRC risk factors and 

screening recommendations were low; less than one-third knew the correct age to 

commence CRC screening, and 40% knew that FOBT was the recommended test. This 

suggests that strategies may be required to reinforce CRC screening recommendations 

among patients attending healthcare settings.  

 

A review of the peer-reviewed literature reveals that a high proportion of research 

effort has consistently been directed toward the evaluation of interventions to increase 

CRC screening in general practice, using robust study designs. Despite this, under-

screening in this setting remains an area requiring improvement, suggesting that 

future research should focus on effectiveness trials, to determine which interventions 

are likely to be adopted into routine practice. Finally, we found that an intervention 

involving GP endorsement, and provision of point-of-care FOBT and printed 

information significantly increased CRC screening uptake among general practice 

patients. There is potential for the role of GPs in promoting CRC screening to be 

better integrated into the NBCSP. Effective general-practice-based interventions could 

be incorporated into routine practice to boost CRC screening participation rates. 
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THESIS OVERVIEW 

This thesis is comprised of an introduction, six papers and a discussion. All papers 

have been published in peer-reviewed journals. 

 

The first section of the introduction describes the aetiology, risk factors, incidence, 

lifetime risk, burden of disease, diagnosis, treatment and survival rates for colorectal 

cancer (CRC). The second section of the introduction describes the current evidence 

underpinning CRC screening guidelines, and how these are reflected in the National 

Bowel Cancer Screening Program (NBCSP). CRC screening data from other sources, 

including general practice and community settings, are reported. This leads to a 

commentary on the current evidence for general-practice-based strategies to increase 

CRC screening. The introduction concludes with the overall objectives of the thesis. 

 

The study reported in paper 1 is a descriptive cross-sectional study of 197 participants, 

recruited from outpatient clinics of a major regional hospital. The objectives of this 

study were to examine the proportion of those at average risk of CRC, aged 50-74, who 

report being under- or over-screened for CRC, and the characteristics associated with 

under-screening. We also sought to establish the willingness of participants to receive 

CRC screening advice and the acceptability of different methods of receiving help. 

Approximately 40% of participants were under-screened for CRC. Of those reporting 

colonoscopy in the past five years (n=48), 21% (n=10) were potentially over-screened 

(i.e. they were at average risk and had undertaken colonoscopy for the purpose of 

screening). Males were more likely to be under-screened than females. Of those 
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under-screened, less than half were willing to receive screening advice. The majority 

were most interested in information being mailed to their homes. Papers 1 and 3 

reported CRC screening rates that were higher than those reported by the NBCSP. 

This is most likely due to differences in the denominators used to determine screening 

uptake in the current study and that used by NBCSP. For example, the NBCSP reports 

screening uptake for all those invited to screening, some of whom are ineligible for 

screening, while this study excluded those ineligible for FOBT screening. Further, our 

study was able to capture screening conducted outside the NBCSP. Finally, we found 

that mailed CRC screening information is an acceptable method to provide CRC 

screening advice. 

 

Higher levels of knowledge related to CRC may be associated with positive CRC 

screening behaviour. The study reported in paper 2 describes participant knowledge of 

CRC risk factors and CRC screening recommendations among 363 participants, aged 

18-85, from five general practices, and the sociodemographic characteristics associated 

with higher knowledge levels. CRC risk factors were presented as five yes/no options. 

One-quarter of participants correctly identified all CRC risk factors, while 10% 

identified none. CRC screening recommendations were presented as four multiple-

choice questions. Less than 10% of participants identified all the correct responses. 

Just over half knew that FOBT was the recommended screening test for those at 

average risk, and a smaller percentage (41%) could identify the recommended 

frequency for FOBT testing. Those with a tertiary education were more likely to score 

highly in both areas. The results suggest that there are gaps in CRC risk factor and 
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screening knowledge. It may be important for future intervention studies which aim to 

improve screening uptake to address gaps in knowledge.  

 

To further explore CRC screening behaviour, the study reported in paper 3 presents 

cross-sectional data from 179 participants from five general practices in New South 

Wales, Australia. This study examined the proportion of those at average risk of CRC, 

aged 50-75, who report being under- or over-screened for CRC, the characteristics 

associated with under-screening, and the source of reported FOBTs. One-third of 

participants reported being under-screened for CRC. Of those who were up-to-date 

with screening using FOBT, one-quarter (n=22) reported sourcing this from their GPs. 

Of those reporting colonoscopy in the previous five years (n=66), 29% (n=19) were 

potentially over-screened. As age increased, there was less likelihood of under-

screening. The findings of this paper suggest, as did those of paper 1, that although 

under-screening for CRC remains a problem, rates of CRC screening were found to be 

higher than those reported by the NBCSP. This, again, may be due to differences in 

denominators and the ability to capture screening occurring outside the NBCSP. 

 

Over time, research efforts should progress from identifying the size of evidence-

practice gaps, to strategies to address these gaps. If this occurs, there would be an 

increase in the number of interventions relative to descriptive research in this area 

over time. Paper 4 is a critical review which examines the trends in research effort 

across three lots of three-year time points since 1993. Publications reporting primary 
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data on CRC screening prevalence in general practice using an observational study 

design, or reported interventions delivered in general practice where CRC screening 

was the primary outcome, were included, yielding a total of 102 publications. Of these, 

65 reported intervention studies, and 37 reported observational studies. The 

proportion of each study type did not change significantly over time. The majority of 

intervention studies met Effective Practice and Organisation of Care (EPOC) design 

criteria at each time point. Despite a high proportion of intervention studies which 

used robust study designs, under-screening for CRC in general practice continues. 

This indicates that further research in general practice is needed to establish 

interventions that are most likely to be adopted into routine practice. 

 

Papers 5 and 6 describe a protocol and the outcomes, respectively, of a randomised 

controlled trial (RCT) which is registered with the Australian New Zealand Clinical 

Trials Registry (ACTRN12616001299493). The objectives of paper 6 were to examine, 

among under-screened general practice patients at average risk of CRC aged 50-74, 

the effectiveness of provision of point-of-care FOBT, printed CRC screening advice 

and face-to-face GP endorsement on: a) self-reported FOBT uptake; and b) CRC 

screening knowledge. The study was a multisite, 1:1 parallel-arm, cluster RCT 

conducted in four general practices. The intervention significantly increased FOBT 

uptake in the intervention group. Those in the intervention group were almost eight 

times more likely to complete FOBT when compared to usual care (39 vs 6%; OR 

10.24; 95%CI 2.9-36.6, p=0.0006). The findings of the study reported in paper 6 
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suggest that general practice interventions may be an important adjunct to the NBCSP 

to boost CRC screening rates. 

 

The discussion draws together the key findings of the papers within the thesis. Each 

finding is followed by implications and future directions related to the reported 

finding. Finding 1 reports rates of under- and over-screening for CRC and recommends 

that additional strategies are required to identify and address both under- and over-

screening. Finding 2 explores correlates of under-screening, and highlights the need 

for specific intervention strategies for sub-groups that are less likely to be adherent to 

screening guidelines. Finding 3 reports general-practice-based interventions to 

improve CRC screening, and includes the effect that a multicomponent general-

practice-based intervention, including GP endorsement, point-of-care FOBT and a 

printed information sheet, has on FOBT uptake. Recommendations for future 

research, including enhancing current study design and conducting cost analysis, are 

discussed. 

 

Following this is a review of the strengths and limitations of the papers included 

within the thesis. Strengths of this thesis include: an updated snapshot of CRC 

screening behaviour; use of current Australian guidelines to detect under-screening; 

ability to detect over-screening; and use of an RCT study design to test the 

intervention. Some limitations are acknowledged: use of convenience samples which 

may limit the generalisability of findings; a simplified method to determine CRC risk 
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that may have led to some inaccuracies in risk estimation; and use of self-reported 

screening data that may have led to reporting bias.  

 

Finally, the discussion concludes by summarising the most important findings of each 

paper and the overall thesis. 

 

 

 

 

 

 

 

 

 

 

 

 

 




