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Colorectal cancer screening in Australia:
a community-level perspective
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Abstract
Objectives: To determine current colorectal cancer (CRC) screening rates and
the level of adherence to screening guidelines at a community level.
Setting: A cross-sectional cohort of at-risk people aged 56–88 years randomly
selected from the Hunter Community Study (HCS), Australia.
Main outcome measures: Proportion ever reporting undertaking any CRC
testing; current screening rates for each CRC screening modality; level of
screening in accordance with national screening guidelines.
Results: Of the 1117 participants (70%) who returned a questionnaire, 777 were
deemed asymptomatic and eligible for analysis. Overall, 63% of respondents
had ever received any CRC testing. Forty-three per cent had ever had a faecal
occult blood test (20% screened in the previous 2 years); 30% had ever had
a colonoscopy (16% screened in the previous 5 years); and 7% had ever had a
sigmoidoscopy (1% screened in the previous 5 years). Rates of adherence to
screening guidelines were 21% for respondents who were at or slightly above
average risk, and 45% for respondents who were at moderately increased or
potentially high risk.
Conclusions: Rates of CRC screening remain low. The screening rate for
colonoscopy was particularly high among people who were at or slightly
above average risk, despite such screening not being endorsed in the guidelines.
Effective strategies to improve rates of CRC screening and appropriate use of
colonoscopy are required across the entire at-risk population.

mailed an FOBT kit, and the participation rate was 43%.17 The second phase,
which began in July 2008, also
included people turning 50 years of
age. In the United States, findings from
the National Health Interview Survey18
indicated that 50% of people over 50
years of age had undertaken colonic
screening within the recommended
time interval (FOBT within 1 year or
endoscopy within 10 years). In Australia, previous community and population-based studies have consistently
indicated a low uptake of CRC screening, with less than 20% of at-risk individuals ever undergoing FOBT.19-22
More recent population-based data
indicated that 36% of people aged over
50 years had ever undertaken CRC
testing, with 18% undertaking FOBT
in the past 5 years.23
Given the recent announcement of
the NBCSP’s continuation and the
associated need for future planning
and implementation of CRC screening programs, an evaluation of CRC
screening practice in the community
is timely. This community-based
study of at-risk people (aged 56–88
years) aimed to assess for respondents
at each level of risk, in accordance
with national guidelines: (i) the proportion ever undertaking CRC testing;

(ii) the level of uptake for each screening modality (FOBT, sigmoidoscopy
and colonoscopy); and (iii) the proportion screened in accordance with
screening guidelines.

Methods
The Hunter Community Study (HCS)
is a longitudinal cohort of communitydwelling men and women, aged 55–85
year at baseline, from the Hunter
Region, New South Wales, Australia.24
Participants were randomly selected
from the NSW electoral roll between
December 2004 and December 2007.
The HCS cohort population profile
reflects that of the Hunter Region,
state and national Australian profiles
for sex and marital status, but is
slightly younger in age.24 A randomly
selected subsample of 1592 HCS participants aged 56–88 years were
mailed a question naire dur in g
November 2009. Reminder telephone
calls were made to non-responders 4
weeks after the initial mailout.
Respondents were asked whether
they had ever undertaken FOBT, colonoscopy or sigmoidoscopy. Those indicating “yes” to any of these questions
were asked to specify the timing of
their most recent test and whether this
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1 Level of risk in accordance with national screening guidelines14*
Risk level

Guideline

At or slightly above average risk

No personal history of bowel cancer
Either no close relatives with bowel cancer or one first-degree or second-degree relative with bowel
cancer diagnosed at age 55 years or older

Moderately increased risk

One first-degree relative diagnosed before the age of 55 years (without potentially high-risk
features listed below)
Two first-degree relatives or one first- and one second-degree relative(s) on the same side of the
family with bowel cancer at any age (without potentially high-risk features listed below)

Potentially high risk

Three or more first-degree relatives, or a combination of first-degree and second-degree relatives,
on the same side of the family diagnosed with bowel cancer (suspected hereditary non-polyposis
colorectal cancer)
Two or more first-degree or second-degree relatives on the same side of the family diagnosed with
bowel cancer, including any of the following high-risk features: bowel cancer before the age of 50
years or at least one-relative with cancer of the endometrium, ovary, stomach, small bowel, renal
pelvis, ureter, biliary tract or brain

* Risk features potentially placing people at increased risk, such as personal history of adenoma, inflammatory bowel disease or suspected familial
adenomatous polyposis, were not assessed in the survey.

procedure was undertaken as a consequence of a symptom. All respondents
were asked about their family history of
CRC and the age at which any first- or
second-degree relative may have been
diagnosed. Respondents’ self-reported
family histories of CRC was used to
allocate a level of risk to each respondent (Box 1), in accordance with the
Australian guidelines.14
Each outcome was assessed overall
and according to level of risk. The
proportion of respondents screened
according to the guidelines was
assessed across level of risk as: (i) at or
slightly above average risk (FOBT
within 2 years; consider sigmoidoscopy, preferably flexible, every 5
years); or (ii) moderately increased or
potentially high risk (colonoscopy
within 5 years).
Statistical analysis

Data were analysed using Stata, version 11 (StataCorp, College Station,
Tex, USA).
Ethics approval

The University of Newcastle Human
Research Ethics Committee, in partnership with Hunter New England Population Health, granted ethical approval.

Results
Of the 1592 mailed surveys, 1117
respondents completed and returned
a survey (response rate, 70%).
Twenty-four respondents previously
diagnosed with CRC and eight reporting they had undergone major
abdominal surgery were excluded
from analysis, leaving a total sample

of 1085 participants with data. A total
of 777 participants were deemed
asymptomatic and eligible for CRC
screening analysis (Box 2). Sociodemographic characteristics of asymptomatic people are presented in Box 3.
Overall, 63% (475/760) of respondents allocated to a level of risk had
ever received any CRC testing (FOBT/
sigmoidoscopy or colonoscopy).
Within each risk category, 61% of
people at or slightly above average
risk, 82% of those at moderately
increased risk, and 84% of those at
potentially high risk had ever undertook CRC testing.
Of the 749 respondents who provided FOBT screening information,
43% had ever received this test, and
20% reported having had FOBT
within the previous 2 years (94% of
whom were at or slightly above average risk) (Box 4).
Of the 740 respondents providing
sigmoidoscopy screening information,
7% (53/740) had ever received this
test in their lifetime; 1% of respondents had undertaken this procedure
within the previous 5 years. All
respondents who had undertaken this
test in the previous 5 years were at or
slightly above average risk.
Of the 752 respondents providing
colonoscopy screening information,
30% had ever received this test. Sixteen per cent of respondents had a
colonoscopy within the previous 5
years, of whom 81% were at or slightly
above average risk (Box 5). About a
third of respondents at or slightly
above average risk who had undertaken colonoscopy screening within
the previous 5 years had never under-

◆

taken recommended FOBT or sigmoidoscopy screening. Further, 58%
had no family history of CRC. For people at or slightly above average risk, the
number of colonoscopies resulting
from positive FOBT was not obtainable. Of the 53 respondents at moderately increased or potentially high risk
who provided colonoscopy screening
information, 45% (95% CI, 31.6%–
59.6%) were screened in line with the
national guidelines.
Of the 697 respondents at or slightly
above average risk and providing
screening information on either FOBT
or sigmoidoscopy screening, 21% were

2 Selection of asymptomatic respondents
Survey sent to 1592 HCS participants

1117 returned survey

32 excluded
CRC diagnosis
Abdominal surgery

1085 assessed for CRC screening eligibility

308 ineligible
Bowel-related condition
Doctor consulted about
rectal bleeding or change
in bowel habit (< 5 years)
Symptomatic CRC testing
(< 5 years)

777 eligible for CRC screening
CRC = colorectal cancer. HCS = Hunter Community Study.
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3 Sociodemographic characteristics of the asymptomatic study population
Characteristic

HCS sample

Census* (n = 31 548)

Sex (n = 777)
Men

368 (47%)

14 782 (47%)

Women

409 (53%)

16 766 (53%)

56–64 years

323 (42%)

12 660 (40%)

65–74 years

273 (35%)

8334 (26%)

75–88 years

174 (23%)

10 554 (33%)

Age group (n = 770)

Relationship status (n = 746)
In relationship

587 (79%)

Not in relationship

159 (21%)

Country of birth (n = 711)
Australia

631 (89%)

Other

80 (11%)

Education (n = 745)
Secondary school not completed

168 (23%)

Secondary school completed

167 (22%)

Trade qualification or TAFE

193 (26%)

University or other tertiary study

183 (25%)
34 (5%)

Other or not applicable
Household income before tax (n = 701)
⭐ $39 999

398 (57%)

$40 000–$69 999

155 (22%)

⭓ $70 000

148 (21%)

Risk category (n = 760)
707 (93%)

At or slightly above average risk
Moderately increased risk

34 (4%)

Potentially high risk

19 (3%)

HCS = Hunter Community Study. TAFE = Technical and Further Education. * Hunter Region: census
data reported includes grouped data for people aged 85–89 years; age-specific data (56–88 years)
for sex and age not obtainable.
◆

screened in accordance with the
national guidelines (Box 6).
Among respondents at or slightly
above average risk, 11% (73/690) were
aged 56, 65 or 66 years at time the
study commenced and had been eligible for FOBT screening in the previous
2 years. Of these, 47% (34/73) had
undertaken FOBT screening according to the national guidelines. For
respondents who were not eligible for
NBCSP participation, 17% (105/617)
had undertaken screening in accordance with the national guidelines.
Comparison between eligible and
ineligible NBCSP participants at or
slightly above average risk using

Pearson’s 2 test found a significantly
higher proportion of respondents in
the eligible group were screened
according to the national guidelines
(2 = 35.5; df = 1; P < 0.001).

Discussion
Previous statewide and communitybased studies of at-risk people aged
over 40 years have indicated a relatively
low rate of screening participation
using FOBT, commonly reported at
less than 20%.19-22 In contrast, our
study indicated a substantially higher
FOBT participation rate, with 43% of

respondents indicating that they had
ever undertaken FOBT. This increase is
plausible, given the difference in age
distribution of respondents examined
(aged 56–88 years) compared with previous studies. However, of concern is
the low rate of screening in accordance
with the national guidelines. In our
study, only 21% of respondents at or
slightly above average risk, and 45% at
moderately increased or potentially
high risk were screened in accordance
with national guidelines.
Comparison of FOBT screening
rates with other national programs is
difficult, as recommendations on the
frequency of testing vary: annual in
the US,25 every 1–2 years in Canada26
and every 2 years in Australia.14
Nonetheless, national and population-based surveys in North America
have commonly reported comparable
low use of FOBT, often less than 20%
within 1 year27,28 and 2 years.29,30 The
rate of sigmoidoscopy screening (1%
in the previous 5 years) identified in
our study is concerning, especially
given robust evidence indicating its
effectiveness in reducing mortality
and incidence.8 However, a potential
lack of infrastructure for such screening in Australia may be a contributory
factor. In our study, 45% of people at
moderately increased or potentially
high risk were screened in line with
national guidelines. This is an apparent increase compared w ith a
statewide finding that 30% of people
at above-average risk had received
endoscopy in the previous 5 years.19
The appropriate use of colonoscopy has been assessed in several
studies using multidisciplinary expert
panels to investigate the appropriateness of procedures. These studies
have generally required experts to
independently rate indications on the
basis of expected health benefits outweighing the negative consequences
by a sufficiently wide margin.31 Using
such criteria, rates of inappropriate
use have been previously estimated at

4 Timing of most recent faecal occult blood test, by risk category (n = 749)
< 2 years
Risk category

No. (%)

At or slightly above average risk (n = 697) 140 (20%)

Not sure

Never

No. (%)

95% CI*

No. (%)

95% CI*

No. (%)

95% CI*

17.2–23.3

164 (24%)

20.4–26.9

23 (3%)

2.1–4.9

370 (53%)

49.3–56.8

Moderately increased risk (n = 33)

5 (15%)

5.1–31.2

9 (27%)

13.3–45.5

2 (6%)

0–20.2

17 (51%)

33.5–69.2

Potentially high risk (n = 19)

4 (21%)

6.0–45.5

3 (16%)

3.4–39.6

1 (5%)

0–26.0

11 (58%)

33.5–79.7

* 95% confidence intervals calculated for proportions.

518

> 2 years

95% CI*
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5 Timing of most recent colonoscopy, by risk category (n = 752)
< 5 years
Risk category

No. (%)

At or slightly above average risk (n = 699) 100 (14%)

> 5 years

Not sure

Never

95% CI*

No. (%)

95% CI*

No. (%)

95% CI*

No. (%)

95% CI*

11.8–17.1

91 (13%)

10.6–15.7

11 (2%)

0–2.7

497 (71%)

67.6–74.4

Moderately increased risk (n = 34)

14 (41%)

24.6–59.3

9 (26%)

12.9–44.4

0

0

11 (32%)

17.4–50.5

Potentially high risk (n = 19)

10 (52%)

28.9–75.6

4 (21%)

0–26.0

1 (5%)

6.0–45.6

4 (21%)

0–26.0
◆

* 95% confidence intervals calculated for proportions.

6 Overall number of respondents screened in accordance with national
guidelines,14 by risk category (n = 750)
Risk category

No. (%)

95% CI*

145 (21%)

17.8–24.0

Moderately increased risk (n = 34)

14 (41%)

24.6–59.3

Potentially high risk (n = 19)

10 (53%)

28.9–75.6

At or slightly above average risk (n = 697)

* 95% confidence intervals calculated for proportions.

14%–37%.31-33 Our study found that
16% of asymptomatic people had a
colonoscopy in the previous 5 years,
most of whom were at or slightly
above average risk. Colonoscopy
screening for people at this level of
risk is not endorsed by the Australian
guidelines. However, we acknowledge
that information about previous adenoma (where follow-up using colonoscopy is recommended) was not
ascertained from study respondents.
Consequently, whether colonoscopy
was undertaken for this purpose, or
for screening, is largely indistinguishable in our study. Nonetheless, a third
of most recent colonoscopy screening
for people at or slightly above average
risk in the previous 5 years was conducted among those who had no
other screening procedure, which
reduces the likelihood that previous
adenoma detection might account for
the colonoscopy screening rate.
Currently, over 500 000 colonoscopies are conducted in Australia per year,
with this number increasing by 40 000
annually.34 In the absence of symptoms, about 500 colonoscopies would
need to be conducted on people
aged 50–75 years to identify one cancer.13 Colonoscopy is associated with a
serious complication risk of 1 in 1000.35
This contrasts with data that have suggested that one cancer is found for
every 20 colonoscopies following
positive FOBT in the NBCSP.13 Inappropriate use of colonoscopy may
divert res ources un n eces sarily.
Improvements in appropriate testing
may reduce the risk of lengthy colonoscopy waiting times for people testing

◆

positive for FOBT.34 Further research
should define ways to improve adherence to the guidelines and ensure
appropriate referral for colonoscopy.
A limitation to our study was that
the CRC screening data obtained was
self-reported. Nonetheless, selfreported history of CRC testing and
physicians’ reports have been shown
to have reasonable agreement, with
high levels of sensitivity and specificity.36 Eligibility for participation in
the NBCSP (people turning 55 or 65
years of age) was estimated based on
respondents’ ages provided at baseline HCS study recruitment, not on
their exact dates of birth. For a small
minority of respondents at moderately increased or potentially high
risk, we may have overestimated the
level of risk. Validation of first-degree
relations diagnosed with CRC (eg,
mother, father, sibling or child) was
not ascertained. For respondents indicating that both a first-degree relative
and second-degree relative were
diagnosed with CRC, we assumed
that both relatives were diagnosed on
the same side of the family.
In Australia, the NBCSP currently
offers FOBT screening only on a oneoff basis to people aged 50, 55 or 65
years, with no repeat biennial testing.
At present, the NBCSP strategy
reaches less than 15% of the at-risk
population each year, and there is no
commitment to rescreen. Future public health gain from the NBCSP
largely rests on the ability to maximise
screening rates for appropriate groups
through widening the program and
providing repeat screening.

Acknowledgements: The research on which this article is
based was conducted as part of the Hunter Community
Study, the University of Newcastle. We thank the
University of Newcastle, the Hunter Medical Research
Institute and the Lions Club of Adamstown for funding,
and the men and women of the Hunter Region who
provided the information recorded. We thank Roseanne
Peel for her contribution to the development of the
studied cohort, Stephen Hancock for designing the
current study’s database, and Daniel Barker and Michael
Fitzgerald for their statistical support. Ryan Courtney
thanks the Australian Rotary Health Research Fund and
the Rotary District 9650 Bowelscan Committee for
funding his PhD research.
Competing interests: No relevant disclosures.

Received 26 May 2011, accepted 8 Aug 2011.
1 Australian Institute of Health and Welfare.

2

3

4

5

6

7

8

9

10

11

12

Australian cancer incidence and mortality (ACIM)
books. Bowel cancer for Australia. Canberra:
AIHW, 2011. http://www.aihw.gov.au/acimbooks/ (accessed Feb 2012).
Australian Institute of Health and Welfare.
Cancer in Australia 2010: an overview. Canberra:
AIHW, 2010. (AIHW Cat. No. CAN 56; Cancer
Series No. 60.) http://www.aihw.gov.au/
publication-detail/?id=6442472459 (accessed
Feb 2012).
National Cancer Institute. Surveillance
Epidemiology and End Results. SEER Stat Fact
Sheets: Colon and rectum. http://
seer.cancer.gov/statfacts/html/colorect.html
(accessed Feb 2012).
Mandel JS, Bond JH, Church TR, et al. Reducing
mortality from colorectal cancer by screening for
fecal occult blood. Minnesota Colon Cancer
Control Study. N Engl J Med 1993; 328: 1365-1371.
Kronborg O, Fenger C, Olsen J, et al. Randomised
study of screening for colorectal cancer with faecal
occult blood test. Lancet 1996; 348: 1467-1471.
Hardcastle JD, Chamberlain JO, Robinson MH, et
al. Randomised controlled trial of fecal-occultblood screening for colorectal cancer. Lancet
1996; 348: 1472-1477.
Mandel JS, Church TR, Bond JH, et al. The effect
of fecal occult-blood screening on the incidence
of colorectal cancer. N Engl J Med 2000; 343:
1603-1607.
Atkin WS, Edwards R, Kralj-Hans I, et al. Onceonly flexible sigmoidoscopy screening in
prevention of colorectal cancer: a multicentre
randomised controlled trial. Lancet 2010; 375:
1624-1633.
Brenner H, Chang-Claude J, Seiler CM, et al.
Protection from colorectal cancer after
colonoscopy: a population-based, case-control
study. Ann Intern Med 2011; 154: 22-30.
Ransohoff DF. How much does colonoscopy
reduce colon cancer mortality? Ann Intern Med
2009; 150: 50-52.
Crespi M, Stigliano V, Assisi D. Current trends in
screening and secondary prevention of colorectal
cancer. Hepatogastroenterology 2001; 48:
1635-1640.
Winawer SJ, Zauber AG, Ho MN, et al. Prevention
of colorectal cancer by colonoscopic
polypectomy. The National Polyp Study
Workgroup. N Engl J Med 1993; 329: 1977-1981.

MJA 196 (8) · 7 May 2012

519

Research
13 Ee HC, Olynyk JK. Making sense of differing bowel

14

15

16

17

18

19

520

cancer screening guidelines [editorial]. Med J Aust
2009; 190: 348-349.
Australian Cancer Network Colorectal Cancer
Guidelines Revision Committee. Guidelines for the
prevention, early detection and management of
colorectal cancer. Sydney: The Cancer Council
Australia and Australian Cancer Network, 2005.
http://www.nhmrc.gov.au/_files_nhmrc/
publications/attachments/cp106_0.pdf (accessed
Feb 2012).
Pignone MP, Flitcroft KL, Howard K, et al. Costs and
cost-effectiveness of full implementation of a
biennial faecal occult blood test screening program
for bowel cancer in Australia. Med J Aust 2011; 194:
180-185.
Anderson R, Haas M, Shanahan M. The costeffectiveness of cervical screening in Australia: what
is the impact of screening at different intervals or
over a different age range. Aust N Z J Public Health
2008; 32: 43-52.
Australian Institute of Health and Welfare. National
Bowel Cancer Screening Program: annual
monitoring report 2009. Canberra: AIHW, 2009.
(AIHW Cat. No. CAN 45; Cancer Series No. 49.)
http://www.aihw.gov.au/publication-detail/?id=
6442468298 (accessed Feb 2012).
Shapiro JA, Seeff LC, Thompson TD, et al. Colorectal
cancer test use from the 2005 National Health
Interview Survey. Cancer Epidemiol Biomarkers
Prev 2008; 17: 1623-1630.
Cockburn J, Paul C, Tzelepis F, et al. Screening for
bowel cancer among NSW adults with varying
levels of risk: a community survey. Aust N Z J Public
Health 2002; 26: 236-241.

MJA 196 (8) · 7 May 2012

20 Thomas RJ, Clarke VA. Colorectal cancer: a survey of

21

22

23

24

25

26

27

28

community beliefs and behaviours in Victoria. Med J
Aust 1998; 169: 37-40.
Weller DP, Owen N, Hiller JE, et al. Colorectal cancer
and its prevention: prevalence of beliefs, attitudes,
intentions and behaviour. Aust J Public Health
1995; 19: 19-23.
Carrière P, Baade P, Newman B, et al. Cancer
screening in Queensland men. Med J Aust 2007;
186: 404-407.
Weber MF, Banks E, Ward R, Sitas F. Population
characteristics related to colorectal cancer testing in
New South Wales, Australia: results from the 45 and
Up Study cohort. J Med Screen 2008; 15: 137-142.
McEvoy M, Smith W, D’Este C, et al. Cohort profile:
The Hunter Community Study. Int J Epidemiol 2010;
39: 1452-1463.
Levin B, Lieberman DA, McFarland B, et al.
Screening and surveillance for the early detction of
colorectal cancer and adenomatous polyps, 2008:
a joint guideline from the American Cancer Society,
the US Multi-Society Task Force on Colorectal
Cancer, and the American College of Radiology.
CA Cancer J Clin 2008; 58: 130-160.
Canadian Task Force on Preventive Health Care.
Colorectal cancer screening. Recommendation
statement from the Canadian Task Force on
Preventive Health Care. CMAJ 2001; 165:
206-208.
Sewitch MJ, Fournier C, Ciampi A, Dyachenko A.
Colorectal cancer screening in Canada: results of a
national survey. Chronic Dis Can 2008; 29: 9-21.
Seeff LC, Nadel MR, Klabunde CN, et al. Patterns
and predictors of colorectal cancer test use in
the adult US population. Cancer 2004; 100:
2093-2103.

29 McGregor SE, Hilsden RJ, Li FX, et al. Low uptake of

30

31

32

33

34

35

36

colorcetal cancer screening 3 yr after release of
national recommendations for screening. Am J
Gastroenterol 2007; 102: 1727-1735.
Sewitch MJ, Fournier C, Ciampi A, Dyachenko A.
Adherence to colorectal cancer screening guidelines
in Canada. BMC Gastroenterol 2007;
7: 39.
Harris JK, Froehlich F, Gonvers JJ, et al. The
appropriateness of colonoscopy: a multi-center,
international, observational study. Int J Qual Health
Care 2007; 19: 150-157.
Vader JP, Pache I, Froehlich F, et al. Overuse and
underuse of colonoscopy in a European primary care
setting. Gastrointest Endosc 2000; 52:
593-599.
Adler A, Roll S, Marowski B, et al. Appropriateness of
colonoscopy in the era of colorectal cancer
screening: a prospective, multicenter study in a
private-practice setting (Berlin Colonoscopy Project
1, BECOP 1). Dis Colon Rectum 2007; 50: 1628-1638.
Cancer Council Australia. Cancer Council Australia
pre-budget submission, 2011–12. Bowel cancer
screening: program expansion would reduce
Medicare and PBS costs – and save lives. http://
www.cancer.org.au/File/PolicyPublications/
Submissions/Cancer_Council_Australia_prebudget_
submission_2011_12.pdf (accessed Feb 2012).
Viiala CH, Zimmerman M, Cullen DJ, Hoffman NE.
Complication rates of colonoscopy in an Australian
teaching hospital environment. Intern Med J 2003;
33: 355-359.
Khoja S, McGregor SE, Hilsden RJ. Validation
of self-reported history of colorectal cancer
screening. Can Fam Physician 2007; 53:
1192-1197.
❏

