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Abstract
Objectives: Bowel cancer is the second most common cause of cancer 
deaths in Australia, affecting both men and women. The National Bowel 
Cancer Screening Program (NBCSP) began in 2006 with the aim of reducing 
the morbidity and mortality from bowel cancer in Australia. It is based on 
level I evidence of mortality reduction with screening using the faecal occult 
blood test (FOBT).

Type of program or service: The NBCSP is a world-first national program 
using the immunochemical FOBT (iFOBT), beginning as a staged rollout 
limited to people aged 55 and 65 years. By 2020, rollout will be complete, with 
biennial screening for people aged between 50 and 74 years. The program is 
managed by the Australian Government Department of Health, in partnership 
with the states and territories.

Methods: Mailing of iFOBT kits is organised through a national register and 
participants with a positive test are recommended for colonoscopy by the usual 
care pathway. Outcomes are reported to a national register, with the Australian 
Institute of Health and Welfare providing crucial support with data monitoring 
and analyses. This paper analyses the program’s implementation and 
outcomes to date, and looks at whether it is on track to reach its full potential.

Results: Program participants have been shown to have earlier cancer 
diagnoses and a 15% mortality reduction after accounting for lead-time bias. 
Modelling analyses predict that increasing participation from the current 41% will 
result in further reductions in mortality and improvements in cost-effectiveness, 
which should eventually deliver net savings to the Australian Government.

Lessons learnt: The initiation and success of the NBCSP has been founded 
on strong evidence, but there remain areas for improvement, including 
capture of outcomes data and timely colonoscopy access. On current 
evidence, increasing participation among the established 50–74-year-old 
cohort will yield the strongest investment in improved outcomes. Future 
technological change could present opportunities in risk-based, personalised 
prevention and screening. Expanding the age range, for example, by starting 
screening at 45 years, is currently under review. Importantly, maintenance and 
development of the program should be driven by strong evidence to ensure 
its ongoing success as a major Australian health initiative.
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Key points
• The National Bowel Cancer Screening

Program began in 2006 and will be
fully rolled out by 2020, with biennial
immunochemical faecal occult blood
testing offered to people aged 50–
74 years

• Data show that participants have earlier
cancer diagnoses and a 15% mortality
reduction compared with non-participants

• Increasing participation will improve
the program’s effectiveness and cost-
effectiveness, with clinical, social and
economic benefits all increasing in step
with participation rates

• The program is under constant review to
ensure maximum benefits and minimum
harms
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Background
Bowel (or colorectal) cancer is a major population health 
problem in Australia with projections of 16 398 cases and 
5597 deaths in 2019, making it the nation’s second most 
common cause of cancer deaths.1 Its incidence increases 
markedly after 40 years of age, with diet, increasing body 
weight and reduced physical activity being dominant 
modifiable risk factors.2

Bowel cancer arises from benign adenomatous 
polyps; removal of these polyps will prevent cancer 
development. Diagnosing bowel cancer at earlier stages 
improves prognosis. Assessing for invisible (occult) blood 
in the stool was long conceived as a simple, non-invasive 
means of detecting cancer (and advanced adenomatous 
polyps). With bowel cancer being an exemplary disease 
for population screening, three major randomised 
controlled trials using the faecal occult blood test (FOBT) 
were performed in the 1990s, demonstrating a 15–30% 
reduction in mortality.3 

Such compelling evidence led to an Australian 
Health Technology Advisory Committee report in 1997 
recommending that a bowel cancer screening program 
be started for Australians from age 50 onwards, but that 
it should first be assessed with a pilot program.3 A 1998 
meta-analysis including these three trials concluded there 
was level 1 evidence (i.e. evidence from at least one 
randomised controlled trial) that population screening 
with the FOBT reduced mortality from bowel cancer.4 
In 1999, the National Health and Medical Research 
Council endorsed inaugural clinical practice guidelines 
recommending population bowel cancer screening with 
FOBT for 50–74-year-olds.5

However, there were concerns about potential 
negative effects of a bowel cancer screening program, 
including concerns about imposing the test, reluctance 
to participate, difficulties with understanding test 
performance and anxieties caused by a positive test. 
As a result, the Australian Bowel Cancer Screening 
Pilot Program was designed to assess these and other 
factors. The pilot ran from 2002 to 2004, in one rural and 
two urban locations, concluding that a national program 
would be feasible and acceptable in the Australian 
setting.6 One important advance in the pilot was to use 
the more sensitive and specific immunochemical FOBT 
(iFOBT) instead of the conventional guaiac chemical test 
(gFOBT).

The National Bowel Cancer 
Screening Program (NBCSP)
The National Bowel Cancer Screening Program (NBCSP) 
finally started in 2006, managed by the Australian 
Government Department of Health in partnership with 
state and territory governments. It was the first national 
program in the world to use the iFOBT kit. However, it 
was restricted to people in only two age bands, 55 and 

65 years. Although this was partly to ensure colonoscopy 
and treatment services were able to cope with the 
increased demand, the initial restriction to two age groups 
and slowness to develop an implementation plan were 
also thought to be driven by expenditure concerns at the 
national level.

Kits were mailed out as determined by a central 
register. Participants returned their completed kits by 
mail to a specific pathology provider. The central register 
informed the participant and their general practitioner 
(GP) of the results. Participants found to be iFOBT-
positive were advised to visit their GP for discussion and, 
if appropriate, referral for colonoscopy through the usual 
care pathway. GPs had a critical role in guiding patient 
decisions on participating, deferring or opting out of the 
program.

Subsequent rollout was slow; in 2008, 50-year-olds 
were also included, but without further commitment 
for expansion. Early signs of benefit dramatically 
demonstrated that 40% of NBCSP-detected cancers 
were stage I and 3% were stage IV, in contrast to 
symptomatically presenting cancers where the ratios were 
14% and 15%, respectively.7 

However, there remained discontent at screening only 
those aged 50, 55 and 65 years, when screening older 
ages with a higher cancer prevalence was shown to be 
more cost-effective.8 Subsequent modelling showed that 
full program implementation – biennial iFOBT screening 
for 50–74-year-olds – would reduce mortality by 15–25% 
at a cost-effective $25 000–$41 667 per life year gained.9 
In 2013, a population-based analysis in South Australia 
showed that 39% of cancers among NBCSP participants 
were diagnosed at stage I and 3% at stage IV, in contrast 
to 19% stage I and 12% stage IV among non-participants 
– similar to the 2009 report.10 Further modelling showed
that completion of rollout by 2020 would save 100% more
lives (34 869) over the next 40 years compared to a static
program.11

The program was gradually expanded from 2013 
onwards to cover ages up to 74 years. Finally, a quarter 
century after the production of level I evidence for 
mortality reduction, the last two age groups (52 and 
56 years) were included in the invitation list in January 
2019, so that biennial screening will cover the entire 
target population by December 2020. 

Screening outcomes
In 2014, the Australian Institute of Health and Welfare 
(AIHW) reported outcomes for NBCSP invitees compared 
with those not invited in the 2006–2008 period. Invitees 
showed a bowel cancer mortality advantage of 15% 
after correcting for lead-time bias. When compared with 
participants, non-participants had 38% higher odds of 
being diagnosed at a more advanced stage of cancer.12 
The iFOBT positive predictive value for cancer was 3.6%, 
with a test sensitivity of 83% and specificity of 93%. 
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has required cooperation with states and territories, 
healthcare professionals, cancer experts, primary health 
providers and the general public, at times with differing 
and competing objectives. Importantly, there has been 
outstanding support from the AIHW, with meticulous data 
analysis and reporting, including comprehensive annual 
NBCSP monitoring reports. However, the rate of non-
mandatory data submissions from colonoscopists and 
pathologists remains poor (<25% of cases), and linkage 
with cancer and mortality registries may be a more 
reliable means of data collection.2,14 Also, as yet, only 
some state cancer registries record pathological staging 
data, while adenoma histology is not recorded, even 
though adenoma removal prevents cancer development. 

Arguably the most important improvement for the 
NBCSP would be to increase participation, to save more 
lives and increase cost-effectiveness. Targeted promotion 
strategies should be employed for under-participating 
and disadvantaged groups, including attempts to 
overcome negative social and cultural stigmas of stool 
testing. Appropriately, in January 2019, the Australian 
Government announced $10 million in funding for Cancer 
Council Australia to undertake a national advertising blitz 
to boost participation.

Colonoscopy access for iFOBT-positive participants 
is currently suboptimal with a median waiting time of 
54 days.2 It is recommended that patients have access 
to colonoscopy as promptly as possible, largely to 
reduce anxiety induced by a positive test or risk that they 
will drop out of the program; delays of less than 120 days 
were not shown to affect cancer staging outcomes.3 As 
the NBCSP demand on overall colonoscopy volume is 
low, the solutions lie in reducing overuse of low-yield 
colonoscopy and creating a quarantined pathway for 
NBCSP cases. Increased participation is also likely to 
result in less de facto screening with colonoscopy. 

The National Cancer Screening Register is being 
developed as a single database for bowel and 
cervical screening, to enable recording, analysis and 
reporting of screening data, with easy access for health 
professionals and governance bodies. The register can 
identify screening invitations and responses, and the 
timing for future invitations. Ideally, a more sophisticated 
register linking colonoscopy and histology findings will 
separate out people who should move to a colonoscopic 
surveillance pathway and no longer be part of iFOBT 
screening. This might include people with previous 
advanced adenomas or cancer, and those already in 
surveillance programs for a strong family history of bowel 
cancer, hereditary cancer syndromes or inflammatory 
bowel disease. Another challenge is how best to 
introduce clinical factors such as limited life expectancy 
into selection for iFOBT-based screening. GPs are 
currently best-placed to provide such guidance. 

Of the 297 378 participants with negative screening 
results, 176 (0.06%) had a false negative result, with 
cancer diagnosed over the following 2-year period. With 
the positive predictive value of 3.6%, the likelihood of 
harbouring bowel cancer is 60 times greater in those 
who are iFOBT-positive than negative13, an important 
point when considering efficient use of colonoscopy. 
More recent analysis (2018) of outcomes of participants 
from 2006 to 2010 showed similar findings to the earlier 
report.14 The NBCSP therefore appears set to fulfil its 
primary objective of reducing the incidence, morbidity 
and mortality of bowel cancer.

Between 2015 and 2016, more than 3 million kits 
were mailed out. The overall participation rate was 41%, 
although substantially lower rates were found among 
Indigenous Australians, many groups where a language 
other than English was dominant at home, people with 
disabilities, younger age groups and people from very 
remote locations.2 The iFOBT positivity rate was 8.1% 
and, of these, 68% were recorded as having undergone 
follow-up colonoscopy. The median waiting time for 
colonoscopy was 54 days, with longer waiting times for 
the very remote and lower socio-economic groups. Data 
from colonoscopy pathology are less accurate due to 
problems with data collection, but approximately 4% 
of colonoscopies detected cancer and 57% found no 
significant abnormality.2 While over half of the 
participants with a iFOBT positive result do not have 
cancer or adenoma, the screening test result may lead to 
anxiety, as well as participants undergoing colonoscopy 
which carries small risks. For instance, in 2016, 6 cases 
per 10,000 colonoscopies required a hospital admission 
within 30 days of the procedure for a possible 
complication.2

Participation in screening
With full rollout and a participation rate of 40%, the 
NBCSP is expected to save 59 000 bowel cancer deaths 
over the next 25 years, at a cost saving of 
$1.7 billion.15 Getting here required strong evidence and 
the pilot program to prove feasibility and acceptability 
within the Australian context. Thereafter, modelling and 
data collection, coupled with comprehensive AIHW 
reports, demonstrated the program’s benefits and 
showed that expansion would improve its effectiveness. 
Ironically, the delays in rollout were expected to enable 
commensurate growth and improvement in efficiency, 
capacity, and quality of colonoscopy and treatment 
services, yet NBCSP cases make up less than 10% of 
overall colonoscopy demand.16 Importantly, increasing 
participation to 60% will not just save a further 25 000 
lives, but also more than $2 billion in direct health system 
costs over the next 25 years, thereby delivering a net 
cost benefit to government.15 

The Australian Government Department of Health has 
overarching responsibility for policy development and 
program implementation of the NBCSP. This 
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Can the program fulfil its 
potential?
From inception, the NBCSP has been continuously 
reviewed to refine performance indicators and to consider 
alternative screening pathways for disadvantaged 
groups. Policy, governance and quality frameworks 
have been put in place to ensure appropriate operating 
standards16,17, including the Australian Government using 
the NBCSP as a lever to ensure high national standards 
for provision and performance of all colonoscopy.18,19 
The AIHW reports are used to guide ongoing program 
development. 

Part of this ongoing review includes being responsive 
to advances and changes. A recent cost-effectiveness 
analysis demonstrated that using iFOBT remains more 
cost-effective than screening using plasma and faecal 
DNA tests, flexible sigmoidoscopy, colonoscopy and 
CT colonography.20 However, new technological and 
demographic developments may change the balance 
in the future. Technology review is important as iFOBT 
appears to be insensitive for detecting serrated polyps, 
which may be a cancer precursor in 15% of cases.21 

Furthermore, lowering the starting age for screening 
to 45 years would substantially increase the incremental 
cost-effective ratio by 5–6 fold, from $3000–$6000 per life 
year saved for screening 50–74-year-olds, to $17 000–
$30 000 per life year saved for 45–74-year-olds.22 While 
cost-effectiveness of screening 45–49-year-olds is 
currently relatively low, this may change in the future with 
a substantial rise in bowel cancer incidence in people 
under 50 years of age.23

Conclusion
Almost 30 years after the emergence of strong evidence 
proving that FOBT screening saves lives, the NBCSP is 
finally on the verge of being fully implemented. Crucially, 
evidence formed the basis for the program’s initiation and 
development, and ongoing evidence will be necessary 
for its continuation and future improvements. Ultimately, 
if policy makers, health professionals and the community 
can work together to get participation to 60%, the 
program will have a major impact in Australia, potentially 
saving 84 000 lives by 2040. 
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