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A nurse-led model at public academic hospitals
maintains high adherence to colorectal cancer
surveillance guidelines
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Abstract

Objective: To examine the compliance of colorectal cancer
surveillance decisions for individuals at greater risk with current
The known Adherence to surveillance colonoscopy guidelines
is often poor. Unnecessarily frequent colonoscopies increase
evidence-based guidelines and to determine whether
compliance differs between surveillance models.

Design: Prospective auditing of compliance of surveillance
decisions with evidence-based guidelines (NHMRC) in two
decision-making models: nurse coordinator-led decision making
in public academic hospitals and physician-led decision making
in private non-academic hospitals.

Setting: Selected South Australian hospitals participating in the
Southern Co-operative Program for the Prevention of Colorectal
Cancer (SCOOP).

Main outcome measures: Proportions of recall
recommendations that matched NHMRC guideline
recommendations (MarcheMay 2015); numbers of surveillance
colonoscopies undertaken more than 6 months ahead of
schedule (JanuaryeDecember 2015); proportions of significant
neoplasia findings during the 15 years of SCOOP operation
costs, waiting lists, and the risk of adverse outcomes, but
delayed surveillance can increase the risk of colorectal cancer.

The new Nurse-initiated recommendations in public academic
hospitals for colonoscopy surveillance intervals were
97% compliant with Australian guidelines, compared with
83% for physician-led recall recommendations in private, non-
academic hospitals. About one-quarter of colonoscopies were
undertaken ahead of schedule, usually because of patient
symptoms or faecal occult blood test results.

The implications Nurse coordinators can help ensure
adherence to guideline recommendations about colorectal
cancer surveillance and thereby reduce endoscopy workloads.

olorectal cancer (CRC) is one of the most prevalent can-
cers worldwide.1 Early diagnosis has a major impact on
 (2000e2015).

Results: For the nurse-led/public academic hospital model, the
recall interval recommendation following 398 of 410
colonoscopies (97%) with findings covered by NHMRC
guidelines corresponded to the guideline recommendations; for
the physician-led/private non-academic hospital model, this
applied to 257 of 310 colonoscopies (83%) (P < 0.001). During
2015, 27% of colonoscopies in public academic hospitals (mean,
27 months; SD, 13 months) and 20% of those in private non-
academic hospitals (mean, 23 months; SD, 12 months) were
performed more than 6 months earlier than scheduled, in most
cases because of patient-related factors (symptoms, faecal
occult blood test results). The ratio of the numbers of high risk
adenomas to cancers increased from 6.6:1 during 2001e2005 to
16:1 during 2011e2015.

Conclusion: The nurse-led/public academic hospital model for
decisions about colorectal cancer surveillance intervals achieves
a high degree of compliance with guideline recommendations,
which should relieve burdening of colonoscopy resources.
C survival, and can be achieved by screening with faecal
occult blood tests (FOBT) or colonoscopy.2,3 A family or personal
history of colorectal neoplasia can increase a person’s risk of CRC
as much as fourfold,4,5 and such individuals are advised to un-
dergo regular surveillance colonoscopy. Screening and surveil-
lance guidelines aim to optimise the effectiveness of CRC
prevention, with surveillance intervals generally ranging be-
tween one and 5 years.6,7

Audits have often indicated that practice deviates from the
guideline recommendations. Performing colonoscopies too
frequently increases costs and the risk of complications, but delays
can increase the risk of CRC.8 As many as 89% of patients receive
inappropriate surveillance, in most cases colonoscopy before the
recommended date.8,9 Improved compliance with guidelines
would significantly reduce costs, as at least one-quarter of colo-
noscopy resources are consumed by surveillance procedures.10

A number of studies have investigated approaches for improving
adherence to guidelines. The introduction of surveillance registries
in the United States increased the proportion of people with an
adenomatous polyp who were offered colonoscopy in the recom-
mended timeframe from 44% to 85%;11 a notification system
similarly improved adherence to colonoscopy follow-up from
23% to 45%.12 In the Southern Co-operative Program for the
Prevention of Colorectal Cancer (SCOOP) in South Australia,
facilitation by a nurse coordinator increased the proportion of de-
cisions that matched guidelines for post-polypectomy surveillance
in the short term from 37% to 96%.13,14

SCOOP was established in 1999 to improve surveillance rates in
accordance with the Australian National Health and Medical
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Research Council (NHMRC) guidelines on CRC prevention.
SCOOP is based on a consensus best practice guideline for the
surveillance of people at increased risk of CRC: those with a per-
sonal history of colonic neoplasia, or a family history that includes
either one primary degree relative with CRC diagnosed before the
age of 55, or two primary degree relatives or one primary and one
secondary degree relative (on the same side of the family) with
CRC diagnosed at any age.6 With the expansion of the program,
two systems are now used: at public academic hospitals, nurse
coordinators review the data for each patient and make a recom-
mendation based on NHMRC guidelines, which is then confirmed
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by a physician; in private non-academic hospitals, specialist phy-
sicians manage the entire process, with assistance from printed
guidelines (paper-based decision aid) to determine the appropriate
surveillance interval. Many of the physicians involved work in
both hospital types.

Colonoscopies may be performed more frequently than recom-
mended by guidelines because of incomplete adherence by phy-
sicians to the guidelines, or because the patient has developed
symptoms that require investigation earlier than the scheduled
surveillance colonoscopy. Audits of colonoscopy procedures do
not always specify the cause of non-compliancewith recall timings.
The aims of our audit were to examine the compliance of surveil-
lance decisions in SCOOP with current evidence-based guidelines
and to determinewhether compliance differs between surveillance
models. Secondary aims were to determine actual compliance (ie,
reasons for procedures not being performed at the scheduled time)
and pathology outcomes.

Methods

The Southern Co-operative Program for the
Prevention of Colorectal Cancer (SCOOP)
Within the SCOOP framework, decision-making processes
regarding surveillance recommendations differ between hospital
types. In public academic hospitals, a nurse coordinator reviews
medical reports and notes for all patients undergoing colonoscopy
for a family history of CRC, personal history of neoplasia, and
current polyp histology details, and makes a written recommen-
dation about follow-up based on NHMRC guidelines.6 If the
guidelines do not provide definitive surveillance advice for a
particular case, local policies govern the most frequent scenarios,
including 3-year recall for sessile serrated adenomas less than
10 mm in diameter and without dysplasia, and one-year recall for
large sessile serrated adenomas with dysplasia. The recommen-
dation is forwarded to the responsible specialist physician (a
gastroenterologist or colorectal surgeon); after it is accepted, the
patient is entered into the recall database, and they and their gen-
eral practitioner are informed by letter of the histology result and
the planned surveillance interval. If there is any conflict between
the recommendations of the nurse and the specialist, the recom-
mendation of the specialist is adopted. In private non-academic
hospitals, patients are enrolled in SCOOP by their gastroenterol-
ogist, who is required to complete a colonoscopy request form that
details current guideline recommendations according to histology
and family history. On the basis of these details, the specialist
recommends an appropriate surveillance interval, and the planned
future surveillance dates are entered into the same recall database
as that used by the public hospitals.

Eligible enrolees aged 50e74 years have interval FOBTs as previ-
ously described.15 We have found that interval FOBT provides a
significant additional yield (ie, detects additional pathology),16 and
lesions are detected significantly sooner in participants in the in-
terval FOBT program than in non-participants.15 All positive test
results lead to the scheduled surveillance colonoscopy being
brought forward for diagnostic purposes.

Compliance of surveillance recommendation with
NHMRC guidelines
Compliance of surveillance decisions with evidence-based guide-
lines is assessed by prospective auditing. The results of audits at
the start of the program and after 5 years have been published.13,14

In this article we report an audit of compliance conducted during
MarcheMay 2015 in which we assessed outcomes for the two
different models of interval recommendation. The audits were
conducted atAdelaide hospitals that have had full implementation
of SCOOP for more than 10 years: two public hospitals (the
Repatriation General Hospital; Flinders Medical Centre) and four
private hospitals with gastroenterologists through the South
Australian Group of Specialists (Flinders Private Hospital; the
Tennyson Centre, Kurralta Park; Wakefield Clinic; the Western
Hospital).

Actual practice outcome and reasons for earlier than
planned colonoscopy
The scheduled and actual dates of all surveillance colonoscopies
during the calendar year 2015 were assessed. Colonoscopies per-
formed more than 6 months before the scheduled date were
deemed early procedures.17 Numbers of and reasons for early
procedures were assessed. The numbers of early procedures ac-
cording to original recall interval (3 years or less v more than 3
years) were compared.

Pathology findings from surveillance colonoscopies
As a measure of the long term outcomes of SCOOP, surveillance
outcomes (invasive CRC and high risk adenomas) during the
period 2000e2015 were assessed. High risk adenomas were
defined by at least one of the following features: high grade
dysplasia; size � 10 mm; > 20% villous pathology; presence of
three or more small tubular adenomas. As most CRCs develop
from adenomas and because adherence to guidelines and effective
removal of adenomas should reduce the number that progress to
cancer, the ratio of high risk adenomas to CRCs by 5-year interval
during the period 2000e2015 was calculated.

Data analysis
Outcomes for the two program styles were compared in c2 tests.
Descriptive data were compared in unpaired t tests; age data
(non-parametric distribution) were compared in ManneWhitney
tests. P < 0.05 was deemed statistically significant. Analyses were
performed in GraphPad Prism 6 (GraphPad Software).

Ethics approval
The study was approved by the Southern Adelaide Clinical
Human Research Ethics Committee (reference, 422.13).
Results

Compliance of surveillance recommendations
with guidelines
In the two public academic hospitals with nurse-led decision
making, 422 colonoscopies were completed during the 3-month
audit. Patients were aged 19.9e84.2 years (median, 61.8 years;
interquartile range [IQR], 53.4e68.0 years); 199 (47%) were men.
The findings of 410 colonoscopies were covered by the NHMRC
guidelines, with recall recommendations ranging from 3 to
60 months; in 398 cases (97.1%), the recommendations made
matched those of the guidelines. Of the 12 cases (2.9%) in which
they did not (there was a discrepancy of at least 6 months), seven
patients were given shorter surveillance intervals by the proce-
duralist (one each of 12 instead of 36 months and 24 instead of
36 months; five of 36 instead of 60 months), and five longer sur-
veillance intervals (four of 24 instead of 12 months; one of 36
instead of 12 months). For a further 12 cases, the colonoscopy



1 Findings from 12 colonoscopy procedures (of 422 in total,
MarcheMay 2015) for which the NHMRC guidelines did not
include a recommendation regarding the surveillance
interval

Colonoscopy outcome Number

Mucosa-associated lymphoid tissue 1

Human papillomavirus infection of the anal canal 1

Repeat investigations for an area of suspicious mucosa 1

Normal findings, but at elevated risk
(immunosuppressive therapeutic agents)

1

Annual recurrence of an adenoma on
polypectomy scar

1

Large proximal hyperplastic polyp 1

Incomplete excision of adenoma (< 10 mm) 6
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outcomes were not covered by the guidelines for recall timing
(Box 1).

In the four private non-academic hospitals using the physician-led
surveillance model, 310 colonoscopies were completed during
the 3-month audit, the recall recommendations for 257 of which
(83%) matched the guidelines. The compliance by proceduralists
ranged between 32% and 93%; the overall compliance of
83% (257 of 310) was significantly different from that for the public
academic hospitals using nurse guidance for recall intervals
(P < 0.001).
Actual practice and reasons for early colonoscopies
At the public academic hospitals with nurse-led decision making,
27% of colonoscopies were performed earlier than planned during
2015, compared with 20% for the private non-academic hospital,
physician-led model (Box 2). The magnitude of the advance in
procedure date was greater for the nurse-led decision-making
model (mean, 27.4 months; standard deviation [SD], 12.9 months;
private non-academic hospital physician-led model: mean,
22.9months; SD, 11.5months;P < 0.001). Therewerenodifferences
in the median age of patients undergoing early colonoscopy in the
two models, but the proportion of early procedures that were un-
dertaken in men was higher in the nurse-led decision-making
model (61% v 41%) (Box 2). Reasons for early procedures were
similar in the two models, the most frequent being symptoms or
positive FOBT results (Box 2). In both models, a higher proportion
2 Numbers of and reasons for surveillance colonoscopies perform

Public academic h
nurse-led

Colonoscopy performed at least 6 months early

Early colonoscopies 236 of 884

Age (years), median (IQR) 65.9 (59.4

Sex (men) 145 of 236

Reasons for early procedure

Symptoms 86 of 236

Positive FOBT result 124 of 236

Other 26 of 236

FOBT ¼ faecal occult blood test; IQR ¼ interquartile range. u
of patients with a recall recommendation of greater than 3 years
had an early procedure than of those with a shorter recall interval
(nurse-led decision-making model: 173 of 414 [41.8%] v 63 of 470
[13.4%]; physician-led model: 168 of 522 [32.2%] v 85 of 757
[11.2%]).
Pathological findings from surveillance colonoscopies
The ratio of high risk adenomas to CRCs in patients enrolled in
SCOOPwas 6.6:1 during 2001e2005, 12.0:1 during 2006e2010, and
16.1:1 during 2011e2015. The proportion of high risk adenomas
detected increased significantly, from 10.5% to 14.5% (P < 0.001)
and that of detected cancers decreased significantly, from 1.6% to
0.9% (P ¼ 0.016); 37.9% of colonoscopies were in patients tested
during all three 5-year intervals.
Discussion

SCOOP has been operating for more than 15 years. Its expansion
and implementation in hospitals with differing resource levels led
us to investigate different approaches to maintaining compliance
with surveillance guidelines. While the nurse-led model in public
academic hospitals achieved greater compliance, the physician-led
model with paper-based decision tools in private non-academic
hospitals achieved 83% compliance. About one-quarter of pro-
cedures were undertaken earlier than initially recommended
because of positive FOBT results or symptoms; this proportion is
smaller than previously reported.8,9 The proportion of colonos-
copies resulting in diagnoses of cancer declined between 2001 and
2015, indicating the success of ongoing surveillance.18

As most CRCs develop by the adenoma to carcinoma or serrated
pathways, appropriately timed surveillance provides the oppor-
tunity to remove precursor lesions prior to disease progression.19

The American National Polyp Study accordingly found a reduc-
tion of up to 90% in the incidence of CRC in patients undergoing
colonoscopic surveillance.20 We similarly found that the ratio of
high risk adenomas to CRCs increased during the period in which
SCOOPoperated, consistentwith adenomas being removed before
they progressed to cancer.

An early procedure may reflect an inappropriate initial recom-
mendation by the specialist, or be motivated by patient-related
factors. Prior to the introduction of the SCOOP nurse-led model
in public academic hospitals in 2000, adherence to guidelines was
46%, but by 2002 had increased to 96%.13 This level of guideline
adherence has beenmaintained 15 years later, evidence of the long
ed before the recommended interval, JanuaryeDecember 2015

ospitals with
model

Private non-academic hospitals
with physician-led model P

(27%) 253 of 1279 (20%) < 0.001

e72.7) 66.6 (58.1e70.4) 0.19

(61%) 104 of 253 (41%) < 0.001

(36%) 94 of 253 (37%) 0.87

(52%) 124 of 253 (49%) 0.44

(11%) 35 of 253 (14%) 0.35
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term sustainability of the model. Adherence was higher for
the nurse-led/public academic hospital model than for the
physician-led/private non-academic hospitals approach. Factors
other than the two models may have contributed to the difference,
such as hospital type, but most gastroenterologists relevant to this
audit performed colonoscopies at both public and private hospi-
tals. Further, all patients were enrolled and alerted through the
same recall database, and in both models clerical and nursing staff
from each hospital attend regular meetings for ensuring quality of
service. Indeed, these features may have resulted in the physician-
led model achieving better adherence to guidelines than reported
by previous studies.8,9

It is important to assess both surveillance recommendations and
actual practice to determine how best to relieve demand on
endoscopy resources. In this audit, one-quarter of colonoscopies
were performed early despite appropriate recommendations.
Although compliance with guidelines was greater in the
nurse-led/public academic hospital model, the proportion of
colonoscopies performed earlier than scheduled in this model was
larger than in the physician-led/private non-academic hospital
model. As moving procedures forward was driven by patient-
related factors, the difference cannot be attributed to differences
between the two models.

In Italy, inappropriate recommendations were made for 37% of all
colonoscopies; when a low risk adenoma was detected, 67% of
recommendations were inappropriate.21 In Australia, 41e81% of
recommendations concordedwith guidelines.22,23 Audits of actual
practice have found that up to 76% of procedures in Australia9 and
48% of those in the Netherlands8 are performed early. Not all early
procedures are inappropriate; we have previously reported an
increased yield of advanced neoplasia at early colonoscopies trig-
gered by positive FOBT results.15 Gastroenterologists may also
apply extra knowledge to alter surveillance recommendations in
individual cases, as for 2.9% of our audited cases in the nurse-led
academic hospital model. Published guidelines guide best prac-
tice at the population level, but a specialistmaydecide that they are
not applicable to an individual presenting with features not
covered by their recommendations.

One limitation of the current study was that we defined early
procedures as those undertaken at least 6 months earlier than
intended, consistent with a recent Canadian study;17 it would,
however, be useful to apply shorter cut-offs for shorter recall
periods (eg, 3 months for one-year recommendations, as applied
in another study8). A further limitation was that we did not
examine reasons for specialists deviating from guideline recom-
mendations. The relatively good adherence to guidelines in the
physician-led model may reflect long term experience and
learning. The paper-baseddecision aid in the physician-ledmodel
at private non-academic hospitals should be tested separately to
further assess its usefulness in encouraging compliance with
guidelines.

Our results may have implications for both early and late surveil-
lance colonoscopy, but we focused on procedures undertaken
ahead of schedule, as procedures performed too frequently can
increase risks to patients, are expensive, and lengthenwaiting lists.
Australian studies have found the risk of bowel perforation during
colonoscopy to be 0.10e0.13%.24,25 Early colonoscopies were more
frequent in patientswith an original surveillance interval of greater
than 3 years. An Italian study found increased frequency of sur-
veillance resulted in about 6700more colonoscopies than expected,
accounting for more than one-third of all of colonoscopies recom-
mended in 2013.21 We have previously reported that adherence to
national guidelines could reduce the annual number of post-
polypectomy colonoscopies by 26%.14

In conclusion, our audit found that the strategies implemented
by SCOOP ensure compliance with national surveillance
guidelines of greater than 80%, with a nurse-led model in public
academic hospitals achieving 97% adherence. Continuous
monitoring of and education about colonoscopy surveillance
intervals for patients at elevated risk of CRC promotes adher-
ence to recall guidelines and efficient use of limited endoscopy
resources.
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