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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.
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  in 12 Australians are likely

develop colorectal cancer
RC) in their lifetime.1 In
CRC is the second most

common cause of cancer-related mor-
tality.2 Survival from CRC is stage-
dependent, yet fewer than 40% of
individuals are diagnosed at a local-
ised stage.3 Several randomised con-
trolled trials have demonstrated that
CRC mortality can be reduced by
15%–33% through faecal occult blood
testing (FOBT).4-7 A recent ran-
domised controlled trial of once-only
flexible sigmoidoscopy for people
aged 55–64 years found a 40% reduc-
tion in mortality for those offered a
screening invitation.8 Although the
use of colonoscopy to detect right-
sided CRCs is under debate,9,10 indi-
rect evidence suggests a CRC mortal-
ity reduction of 60%–76%11 and an
incidence reduction of 76%–90%.12

Screening recommendations for
people aged 50 years or over vary
internationally.13 In Australia, the Clin-
ical practice guidelines for the preven-
tion, early detection and management of
colorectal cancer (the national guide-
lines) recommend that asymptomatic
people classified as “at or slightly
above average risk” receive FOBT
screening biennially, commencing at
50 years of age, with sigmoidoscopy
(preferably flexible) considered every 5
years.14 Colonoscopy screening is
endorsed only for asymptomatic peo-
ple who are considered to be at “mod-
erately increased risk” or “potentially
high risk” due to risk features includ-
ing personal or family history of CRC,

colitis.
Bowel
CSP)
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all those aged 50–74 years could pre-
vent up to 500 deaths per year,15 with
cost-effectiveness comparable to
breast and cervical cancer screening
programs.15,16

In phase one of the NBCSP in 2006,
people aged 55 and 65 years were

mailed an FOBT kit, and the participa-
tion 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 Aus-
tralia, previous community and popu-
lation-based studies have consistently
indicated a low uptake of CRC screen-
ing, with less than 20% of at-risk indi-
viduals 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 screen-
ing 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 pro-
portion ever undertaking CRC testing;

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

Methods

The Hunter Community Study (HCS)
is a longitudinal cohort of community-
dwelling 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 par-
ticipants aged 56–88 years were
mailed a questionnaire dur ing
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, colon-
oscopy or sigmoidoscopy. Those indi-
cating “yes” to any of these questions
were asked to specify the timing of
their most recent test and whether this
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procedure was undertaken as a conse-
quence 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 respond-
ent (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 sigmoido-
scopy, preferably flexible, every 5
years); or (ii) moderately increased or
potentially high risk (colonoscopy
within 5 years).

Statistical analysis

Data were analysed using Stata, ver-
sion 11 (StataCorp, College Station,
Tex, USA).

Ethics approval

The University of Newcastle Human
Research Ethics Committee, in partner-
ship with Hunter New England Popula-
tion 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 report-
ing 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). Sociode-
mographic characteristics of asympto-
matic people are presented in Box 3.

Overall, 63% (475/760) of respond-
ents 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 under-
took CRC testing.

Of the 749 respondents who pro-
vided 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 aver-
age risk) (Box 4).

Of the 740 respondents providing
sigmoidoscopy screening information,
7% (53/740) had ever received this
test in their lifetime; 1% of respond-
ents 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. Six-
teen 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 under-
taken colonoscopy screening within
the previous 5 years had never under-

taken recommended FOBT or sig-
moidoscopy screening. Further, 58%
had no family history of CRC. For peo-
ple at or slightly above average risk, the
number of colonoscopies resulting
from positive FOBT was not obtaina-
ble. Of the 53 respondents at moder-
ately 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

CRC = colorectal cancer. HCS = Hunter Community S

 Survey sent to 1592 HCS participants

1117 returned survey

32
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Abdo

30
Bowel-r
Doctor c

rectal ble
in bowel
Symptom

(

1085 assessed for CRC screening eligibil

777 eligible for CRC screening

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. ◆
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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 eligi-
ble for FOBT screening in the previous
2 years. Of these, 47% (34/73) had
undertaken FOBT screening accord-
ing to the national guidelines. For
respondents who were not eligible for
NBCSP participation, 17% (105/617)
had undertaken screening in accord-
ance 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 community-
based 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 pre-
vious 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 popula-
tion-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 screen-
ing 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 appar-
ent increase compared with a
statewide finding that 30% of people
at above-average risk had received
endoscopy in the previous 5 years.19

The appropriate use of colonos-
copy has been assessed in several
studies using multidisciplinary expert
panels to investigate the appropriate-
ness of procedures. These studies
have generally required experts to
independently rate indications on the
basis of expected health benefits out-
weighing 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 > 2 years Not sure Never

Risk category No. (%) 95% CI* No. (%) 95% CI* No. (%) 95% CI* No. (%) 95% CI*

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

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%)

Age group (n = 770)

56–64 years 323 (42%) 12 660 (40%)

65–74 years 273 (35%) 8334 (26%)

75–88 years 174 (23%) 10 554 (33%)

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%)

Other or not applicable 34 (5%)

Household income before tax (n = 701)

� $39 999 398 (57%)

$40 000–$69 999 155 (22%)

� $70 000 148 (21%)

Risk category (n = 760)

At or slightly above average risk 707 (93%)

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. ◆
8) · 7 May 2012
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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 ade-
noma (where follow-up using colon-
oscopy is recommended) was not
ascertained from study respondents.
Consequently, whether colonoscopy
was undertaken for this purpose, or
for screening, is largely indistinguish-
able 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 con-
ducted 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 colonoscop-
ies are conducted in Australia per year,
with this number increasing by 40 000
annually.34 In the absence of symp-
toms, about 500 colonoscopies would
need to be conducted on people
aged 50–75 years to identify one can-
cer.13 Colonoscopy is associated with a
serious complication risk of 1 in 1000.35

This contrasts with data that have sug-
gested that one cancer is found for
every 20 colonoscopies following
positive FOBT in the NBCSP.13 Inap-
propriate use of colonoscopy may
divert resources unnecessari ly.
Improvements in appropriate testing
may reduce the risk of lengthy colon-
oscopy waiting times for people testing

positive for FOBT.34 Further research
should define ways to improve adher-
ence 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, self-
reported history of CRC testing and
physicians’ reports have been shown
to have reasonable agreement, with
high levels of sensitivity and specifi-
city.36 Eligibility for participation in
the NBCSP (people turning 55 or 65
years of age) was estimated based on
respondents’ ages provided at base-
line HCS study recruitment, not on
their exact dates of birth. For a small
minority of respondents at moder-
ately 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 indi-
cating 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 one-
off 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 pub-
lic 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.
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