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Abstract

BACKGROUND

Ensuring colonoscopy procedure quality is vital to the success of screening and
surveillance programmes for bowel cancer in Australia. However, the data on the
performance of quality metrics, through adequate adenoma detection, bowel pre-
paration, and procedure completion rates, in the Australian public sector is
limited. Understanding these can inform quality improvement to further str-
engthen our capacity for prevention and early detection of colorectal cancer.

AIM
To determine the quality of colonoscopy in Australian teaching hospitals and their
association with proceduralist specialty, trainee involvement, and location.

METHODS

We retrospectively evaluated 2443 consecutive colonoscopy procedure reports
from 1 January to 1 April, 2018 from five public teaching tertiary hospitals in
Australia (median 60 years old, 49% male). Data for bowel preparation quality,
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procedure completion rates, and detection rates of clinically significant adenomas, conventional
adenomas, and serrated lesions was collected and compared to national criteria for quality in
colonoscopy. Participating hospital, proceduralist specialty, and trainee involvement indicators
were used for stratification. Data was analysed using Chi-squared tests of independence, Mann-
Whitney U, One-way ANOVA, and multivariate binary logistic regression.

RESULTS

Fifty-two point two percent (n = 1276) and 43.3% (n = 1057) were performed by medical and
surgical proceduralists respectively, whilst 29.8% (n = 728) involved a trainee. Inadequate bowel
preparation affected 7.3% of all procedures. The procedure completion rate was 95.1%, which
increased to 97.5% after adjustment for bowel preparation quality. The pooled cancer, adenoma,
and serrated lesion detection rates for all five hospitals were 3.5%, 40%, and 5.9% respectively.
Assessed hospitals varied significantly by patient age (P < 0.001), work-force composition (P <
0.001), adequacy of bowel preparation (P < 0.001), and adenoma detection rate (P < 0.001). Two
hospitals (40%) did not meet all national criteria for quality, due to a procedure completion rate of
94.5% or serrated lesion detection rate of 2.6%. Although lower than the other hospitals, the
difference was not significant. Compared with surgical specialists, procedures performed by
medical specialists involved older patients [65 years (inter-quartile range, IQR 58-73) vs 64 years
(IQR 56-71); P = 0.04] and were associated with a higher adenoma detection rate [odds ratio (OR)
1.53; confidence interval: 1.21-1.94; P < 0.001]. Procedures involving trainee proceduralists were
not associated with differences in the detection of cancer, adenoma, or serrated lesions, compared
with specialists, or according to their medical or surgical background. On multivariate analysis,
cancer detection was positively associated with patient age (OR 1.04; P < 0.001) and negatively
associated with medical compared to surgical proceduralists (OR 0.54; P = 0.04). Conventional
adenoma detection rates were independently associated with increasing patient age (OR 1.04; P <
0.001), positively associated with medical compared to surgical proceduralists (OR 1.41; P = 0.002)
and negatively associated with male gender (OR 0.53; P < 0.001).

CONCLUSION

Significant differences in the quality of colonoscopy in Australia exist, even when national ben-
chmarks are achieved. The role of possible contributing factors, like procedural specialty and
patient gender need further evaluation.

Key Words: Colonoscopy; Quality of health care; Adenoma detection rate; Bowel preparation quality;
Hospital-based teaching

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We evaluated the quality of colonoscopy performed at five teaching hospitals in Australia, using
bowel preparation quality, procedure completion, and detection of cancer, adenoma, and serrated lesions
as main indicators. In our retrospective analysis of 2443 procedures, the collective performance met
national benchmarks for quality. However, two hospitals individually failed to meet all national
benchmarks and we observed significant differences in key metrics of adenoma detection and adequacy of
bowel preparation for colonoscopy across all hospitals. Higher adenoma detection rates were also
independently shown amongst medical compared with surgical proceduralists, and amongst female
patients.

Citation: Ow TW, Sukocheva OA, Tran V, Lin R, Lee SZ, Chu M, Angelica B, Rayner CK, Tse E, Iyngkaran G,
Bampton PA. Quality of colonoscopy performed by medical or surgical specialists and trainees in five Australian
hospitals. World J Gastrointest Endosc 2022; 14(11): 672-683

URL: https://www.wjgnet.com/1948-5190/full/v14/i11/672.htm
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INTRODUCTION

Metrics conventionally used in the assessment of quality in colonoscopy are centred around its role in
the prevention and early detection of colorectal cancer (CRC) and other gastrointestinal (GI) complic-
ations. These include the adenoma detection rate (ADR), generally considered the gold-standard
indicator of quality, the adequacy of bowel cleansing and rate of procedure completion[1,2]. The im-
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portance of the indicator to GI cancers screening and surveillance programs is highlighted by the
association between lower ADRs and the development of interval cancers, whilst incomplete procedures
or poor bowel preparation significantly increase the risk of subsequent advanced colonic lesions[3,4].

The Gastroenterological Society of Australia has recently implemented a recertification program
using self-reported data to assess the performance of colonoscopy. Current nominated benchmarks
include an ADR of 25% in eligible procedures, completion rate of at least 95% in patients with intact
colons, and serrated lesion detection rate (SLDR) of 4%[5]. This can provide valuable data on adenoma
detection, procedure completion, and bowel preparation rates. However, the data submitted for recerti-
fication typically relates to work performed for patients with private health insurance. This does not
reflect the quality of procedures in government-funded universal healthcare, in which a quarter of all
colonoscopies in Australia are performed[6]. Considering that patients of lower socio-economic
background are not only at risk of the poorest outcomes of CRC and other GI complications, but are also
reliant upon this pathway for access to healthcare, it is important to ensure its quality[6].

However, assessment of performance data from this section is limited to a handful of single-centre
studies[7-10]. Furthermore, the quality of procedures performed by proceduralists-in-training in
Australia remain unreported. Ensuring the quality of colonoscopy in this sector therefore also supports
both current and future screening and surveillance practice. We measured the quality of colonoscopy
performed in five public teaching hospitals in Australia. We aimed to assess not only the quality of the
performed colonoscopies, but also key areas for further improvement and targeted solutions for po-
tential problems.

MATERIALS AND METHODS
Study design and setting

We performed a retrospective, multicentre, cohort study across five hospitals (identified as Site 1-5) in
South Australia and the Northern Territory with electronic records of colonoscopy and pathology data
spanned over three months. Together, the catchment population for the five hospitals is estimated to be
just over one million people. Ethical approval was granted by the Central Adelaide Local Health
Network ethics committee.

Data collection

We searched GI endoscopy databases (ProVationMD) for colonoscopy procedures performed between 1
January, 2018 to 31 March, 2018 inclusive at each participating site. We excluded patients undergoing a
flexible sigmoidoscopy, where only the left side of the colon was viewed. Patients younger than 18 years
were also excluded as conventional quality metrics are not typically applied in the paediatric po-
pulation. Endoscopy and linked pathology data was collected, anonymised, and managed using
REDcap electronic data capture tools hosted at The University of Technology Sydney accessed through
the Australian Access Federation[11,12].

We collected data including patient age, gender, proceduralist speciality, trainee participation, trainee
specialty, and site for each procedure. We examined the records of each patient for a history of CRC,
prior colonic resection, and inflammatory bowel disease (IBD). We evaluated the quality of bowel pre-
paration according to the main validated scores used by the participating centres - either the Aronchick
or the Boston Bowel Preparation Scale[13]. Histological diagnosis was confirmed by linked pathology
reports accessed through site-specific electronic health records. Definitions for each outcome were
outlined on the REDcap software to ensure consistency and quality in data collection amongst the
authors.

Definitions

Adequacy of bowel preparation was defined by a description of fair, good, or excellent according to the
Aronchick scale. Alternatively, a score of 6 or greater, with no individual segment less than 2, was used
according to the Boston Bowel Preparation Scale[13]. The rate of inadequate bowel preparation was
determined by the proportion of procedures which did not meet the above criteria when rated against
either scale. The rate of indeterminate bowel preparation quality otherwise determined according to the
proportion of procedures where an alternative or no scoring system was applied.

Procedure completion was defined by documented (either written or photographic) progress to the
caecum or terminal ileum, in patients with an intact colon (the absence of a history of CRC or prior
colonic resection). The procedure completion rate was defined by the proportion of procedures in which
this was achieved. The adjusted procedure completion rate was defined by the proportion of colono-
scopies with adequate bowel preparation where procedure completion was achieved.

We adapted conventional criteria for ADR to define the population (or eligible procedures) for which
the detection rates for the various lesions (CRC, conventional adenomas, and serrated lesions) were
determined. Typically this involves patients, aged 50 and over, who are undergoing their index co-
lonoscopy following a positive bowel cancer screening test[14]. However, we also included procedures
performed for other indications except for IBD and CRC or where prior colonic resection had occurred,
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in line with definitions adopted nationally for recertification in colonoscopy[5]. Additionally, we
excluded patients without adequate bowel preparation due to its impact on adenoma detection and its
potential as a confounder.

The CRC detection rate was defined as the proportion of eligible procedures in which the cancer was
identified and confirmed on histology. These cases were subsequently excluded for the calculation of
detection rates for conventional adenomas and serrated lesions due to the possibility that a newly
diagnosed CRC may influence proceduralists” further efforts to find and resect synchronous non-
malignant lesions. The ADR and SLDR were thus defined by the proportion of procedures in which at
least one conventional adenoma or serrated lesion respectively was identified on histology amongst the
remaining procedures[15]. The clinically significant lesion detection rate (CSLDR) was determined
according to the proportion of procedures where either a conventional adenoma, serrated lesion or both
were identified amongst eligible procedures without a new CRC diagnosis.

Contemporary World Health Organisation histological definitions for conventional adenomas
(tubular, tubulovillous, or villous adenoma) and serrated lesions (sessile serrated lesion, traditional
serrated lesion or large hyperplastic polyp =10 mm) were used[16].

Assessment of outcomes
We determined the rates of inadequate bowel preparation and procedure completion for all hospitals,
and stratified the results according to hospital, proceduralist specialty (medical/surgical), presence or
absence of a trainee, and trainee specialty. Amongst eligible procedures, those with a new diagnosis
were used to calculate the cancer detection rate. We analysed the remaining procedures to determine
the ADR, SLDR, and CSLDRs. Lesions identified on colonoscopy without available histology were not
counted when calculating detection rates. The detection rates for cancer, adenoma, serrated lesions, and
clinically significant lesions were also stratified according to the same groups as above. We did not
compare the outcomes of procedures performed by nurse endoscopists to those of medical or surgical
specialists as they were only employed at a single hospital and thus subject to a significant risk of
sampling bias.

The primary outcome was ADR. According to a recent meta-analysis showing an expected ADR of
40% with a confidence interval of 95% and a margin of error of 5%, we assessed a minimum sample of
369 patients[17].

Statistical analysis

Descriptive statistics was adapted to characterise the data. Chi-squared tests of independence were used
to analyse nominal data. Mann-Whitney U test and one-way ANOVA tests were used for comparison of
non-parametric data. Multivariate binary logistic regression was used to determine contributing factors
for detection rates for cancer, adenomas, and serrated lesions. The significance level was set at 0.05. IBM
SPSS Statistics version 27 was used.

RESULTS

A total of 2443 consecutive colonoscopies were performed from January to April of 2018. 49% (n = 1198)
of the patients were male with a median age of 60 (inter-quartile range 50-70). Prior to exclusions, 69.1%
(n = 1688) of procedures were performed on individuals aged 50 or greater; 6.4% (1 = 156) of procedures
were indicated for a personal history of CRC; 7.9% (n = 192) had undergone prior surgical resection; and
6.5% (n =159) of procedures were indicated for IBD. Bowel preparation was documented as adequate in
86.9% (n = 2123), indeterminate in 5.8% (n = 142), and inadequate in 7.3% (n = 178) of procedures,
respectively. Procedure completion was confirmed in 95.1% (n = 2114) after 9% (n = 220) of procedures
were excluded for either a history of CRC or prior surgical resection. After excluding additional
procedures for inadequate or indeterminate bowel preparation quality (n = 288), the adjusted procedure
completion rate was 97.5%.

Of the total 2443 procedures, we excluded 600 that were conducted in patients under 50 years old;
and a further 74 with IBD; 137 with CRC; 34 with prior bowel surgery; 77 incomplete procedures; and
181 with inadequate or indeterminate bowel preparations (Figure 1). Consequently, 1340 (54.9%)
procedures were considered eligible for the determination of detection rates for cancer, conventional
adenomas, and serrated lesions. Cancer was detected in 1.9% (n = 47) of patients. Conventional
adenomas and serrated lesions were identified in 40% (n = 517) and 5.9% (n = 76) of the remaining
procedures, respectively.

Our analysis indicated that 43.3% (n = 1057) and 52.2% (n = 1276) of procedures were performed by
surgical and medical specialty groups, respectively. Nurse endoscopists conducted 4.5% (1 = 106) of
procedures at a single site. The specialty could not be determined in the remaining four cases where a
proceduralist was not named on the colonoscopy report. Amongst all procedures, 29.8% (n = 728) of
colonoscopies were attended by trainees. Of these, 45.9% (1 = 334) of procedures were attended by a
medical trainee.
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Figure 1 Study flow chart. IBD: Inflammatory bowel disease; CSLDR: Clinically significant lesion detection rate; ADR: Adenoma detection rate; SLDR: Serrated

lesion detection rate.
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On analysing outcomes according to specialty group, a total of 551 eligible procedures were
performed by surgical proceduralists, with cancer detected in 4.7% (n = 26) of cases (Table 1). Of the
remaining procedures, conventional adenomas and serrated lesions were identified in 34% (n = 178) and
4.6% (n = 24) respectively. In comparison, 716 eligible procedures were performed by medical procedur-
alists, with cancer detected in 2.7% (n = 19) of cases. After excluding new diagnoses of cancer, medical
proceduralists identified conventional adenomas and serrated lesions in 44% (n = 307) and 6.6% (n = 46).

Further analysis indicated that, compared with medical specialists, surgeons performed their
procedures on a significantly younger patient group (P = 0.04). The overall cancer detection rate was
lower among medical compared to surgical specialists, although the difference was not found to be
significant (P = 0.052). The odds of detecting a clinically significant polyp or adenoma, however, were
significantly higher amongst medical than surgical specialists [P < 0.001, odds ratio (OR) 1.58, (95%
confidence interval (CI): 1.25-1.99); P < 0.001, OR 1.53, (95%ClI: 1.21-1.94)] (Table 1).

When we compared 370 eligible procedures performed with trainees present against 968 performed
by specialists, no significant differences in the cancer, adenoma, and serrated lesion detection rates were
found (Table 2). Similarly, no significant differences in the lesion detection rates were found amongst
the procedures attended by trainees according to their background specialty (Table 3).

Following this, sites were compared for the quality of endoscopic procedures. Prior to exclusions (n =
2443), there were significant variations in the age of patients undergoing colonoscopy (P < 0.001); the
procedure completion rate (P < 0.001); proportion of procedures performed by surgical or medical
proceduralists (P < 0.001); degree of trainee involvement (P < 0.001); and bowel preparation quality (P <
0.001) (Table 4). Following univariate analysis, significant differences were observed in the detection of
conventional adenomas (P = 0.01) and clinically significant polyps (P = 0.01), but not for cancer (P =
0.38) or serrated lesions (P = 0.31).

However, some differences were found to be no longer significant when multivariate analysis was
performed (Tables 4 and 5). Our analysis indicates that two factors were associated with cancer
detection: increasing patient age, and procedures performed by surgical specialists (Tables 4 and 5).
Adenoma detection was increased with increasing patient age, female gender, and procedures
performed by medical proceduralists. We also observed a trend towards the increased detection of
serrated lesions amongst male patients, but this did not reach the significance level (P = 0.054).
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Table 1 Comparison of key outcomes between eligible procedures performed by medical and surgical specialists

Medical, n =716 Surgical, n = 551 Pvalue OR (95%Cl)
Patient age, median (IQR) 65 (58-73) 64 (56-71) 0.04 -
Patient gender (male %) 49.7 (n = 356) 48.8 (n =269) 0.75 -
Cancer detection rate (%) 2.7 (n=19) 4.7 (n =26) 0.052 0.55 (0.30-1.01)
CSPDR (%) 46.6 (n = 325) 35.6 (1 = 187) <0.001 1.58 (1.25-1.99)
ADR (%) 44 (n = 307) 34 (n =178) <0.001 1.53 (1.21-1.94)
SLDR (%) 6.6 (n = 46) 4.6 (n=24) 0.13 1.47 (0.89-2.45)

CSPDR: Clinically significant polyp detection rate; ADR: Adenoma detection rate; SLDR: Serrated lesion detection rate; CI: Confidence interval; OR: Odds
ratio; IQR: Inter-quartile range.

Table 2 Comparison of outcomes between eligible procedures performed with and without trainees

With trainees, n = 370 Without trainees, n = 968 P value OR (95%Cl)
Patient age, median (IQR) 64 (57-72) 64 (57-72) 0.83 -
Patient gender (male %) 53.5 (n =198) 47.4 (n = 463) 0.06 -
Cancer detection rate (%) 41 (n=15) 3.3 (n=32) 0.51 1.24 (0.66-2.31)
CSPDR (%) 414 (n = 147) 42.7 (n = 400) 0.67 0.95 (0.74-1.21)
ADR (%) 38.9 (n =138) 404 (n = 378) 0.62 0.94 (0.73-1.21)
SLDR (%) 48 (n=17) 6.3 (1 =59) 0.30 0.74 (0.43-1.30)

CSPDR: Clinically significant polyp detection rate; ADR: Adenoma detection rate; SLDR: Serrated lesion detection rate; CI: Confidence interval; OR: Odds
ratio; IQR: Inter-quartile range.

Table 3 Comparison of outcomes between eligible procedures performed with medical and surgical trainees

Medical trainees, n = 370 Surgical trainees, n = 968 P value OR (95%Cl)
Patient age, median (IQR) 59.5 (47-71) 59 (48.75-69) 0.30 -
Patient gender (male %) 49.7 (n = 166) 52.3 (n = 206) 0.49 -
Cancer detection rate (%) 23 (n=5) 3.3 (n=10) 0.49 0.68 (0.23-2.02)
CSPDR (%) 38.2 (n=81) 32.5 (n=94) 0.19 1.28 (0.89-1.86)
ADR (%) 36.3 (n=77) 29.1 (n = 84) 0.09 1.39 (0.95-2.03)
SLDR (%) 5.7 (n=12) 5.2 (n =15) 0.82 1.1 (0.5-2.39)

CSPDR: Clinically significant polyp detection rate; ADR: Adenoma detection rate; SLDR: Serrated lesion detection rate; CI: Confidence interval; OR: Odds
ratio; IQR: Inter-quartile range.

DISCUSSION

Although heterogeneity of colonoscopy practice in Australia has been previously described, there are
limited reports about its quality, or its association with proceduralist specialty or the involvement of
trainees[6]. To our knowledge, this is the first paper to assess quality outcome measures in colonoscopy
for surgical and medical specialists, and their trainees across multiple Australian hospitals.

While the collective rates for lesion detection, procedure completion, and adequacy of bowel pre-
paration all met national criteria for quality in colonoscopy, this was only achieved at three sites
independently. Limited rates of procedure completion and detection of serrated lesions affected the
remaining two sites. When these key metrics were compared between hospitals, however, no significant
differences were detected. This discrepancy may be explained by the comparatively low sample sizes at
these individual sites with correspondingly wide confidence intervals. It is likely that individuals might
be susceptible to the same issue given that submissions for recertification in Australia only require data
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Table 4 Comparison of key outcomes between participating hospitals

Site1(n=  Site2(n= Site3(n=  Sited(n= Site5(n= P value Overall (n=
254) 396) 604) 790) 399) 2443)
Patient age, median (IQR) 56 (46-66) 61 (50-71) 59.5 (49-70) 61 (50-71) 60 (50-71) <0.001 60 (50-70)
Patient gender (male %) 56.7 (n=144) 457 (n=181) 48.0(n=290) 484 (n=382) 504 (n=201) 0.08 49.0 (n =1197)
Proceduralist
Surgical (%) 874 (n=222) 331(n=131) 35.6(n=215) 359 (n=284) 514 (n=205) <0.001 433 (n=1057)
Medical (%) 126 (n=32) 669 (n=265) 641(n=387) 505 (n=399) 484 (n=193) <0.001 522 (n=1276)
Trainee (%) 594 (n=151) 389 (n=154) 8.1 (n=49) 281 (n=222) 381(n=152) <0.001  29.8(n=728)
Medical (%) 0(n=0) 61.7(n=95) 918 (m=45) 392(n=87) 704 (n=107) - 459 (n = 334)
Surgical (%) 100 (=151) 383 (n=59) 8.2 (n=4) 60.8 (n=135) 29.6 (n=45) - 54.1 (n = 394)
Inadequate bowel preparation (%) 134 (n=34) 81(n=32) 2.6 (n =16) 7.2 (n=57) 9.8 (n=39) <0.001 7.3 (n=178)
Indeterminate bowel preparation (%) 0.0 (n=0) 2.8 (n=11) 1.5(n=9) 4.3 (n=34) 221 (n=288) <0.001 5.8 (n =142)
Procedure completion (%) 943 (n=215) 922 (n=319) 98.2(n=556) 951 (n=686) 93.4(n=338) <0.001 951 (n=2114)
Procedure completion (%) with adequate 98.0(n=195) 945(n=294) 99.2(n=>537) 98.0(n=627) 96.3 (n=233) 0.99 97.5 (n = 1886)
preparation
Eligible procedures 121 216 381 462 160 1340
Cancer detection (%) 5.0 (n=6) 23 (n=5) 2.9 (n=11) 3.5 (n=16) 5.6(n=9) 0.38 3.5 (n=47)
CSPDR (%) 304 (n=35) 408 (n=86) 48.6(n=180) 42.6(n=190) 41.1(n=62) 0.01 42.8 (n = 553)
ADR (%) 278 (n=32) 393 (n=83) 457 (n=169) 395(nm=176) 37.7(n=57) 0.01 40.0 (n =517)
SLDR (%) 2.6 (n=3) 5.2 (n=11) 5.1 (n=19) 7.4 (n=33) 6.6 (1 =10) 0.31 5.9 (n=76)

CSPDR: Clinically significant polyp detection rate; ADR: Adenoma detection rate; SLDR: Serrated lesion detection rate; IQR: Inter-quartile range.

from as few as 150 procedures. Although statistical comparisons with peers could provide an alternative
method of assessment in this setting, the outcome ultimately requires further study with longer
sampling times for low-volume centres.

One area where hospital sites differed significantly was in the quality of bowel preparation. The
importance of this metric is attributable to its association with ADR and procedure completion[2,18].
The rates of inadequate preparation within our analysis were comparable with the 9%-13% previously
observed in two Australian studies[19,20]. A validated scale for bowel preparation quality (Boston
Bowel Preparation or Aronchick), however, was only adopted in one of these[19]. Although either scale
was used in 94.2% of colonoscopy procedures assessed in our study, unvalidated approaches were used
in up to 22.1% of procedures at individual sites. The exclusion of these procedures from the calculation
of completion and detection rates may have been a significant source of bias, potentially limiting our
analysis. Considering that suboptimal bowel preparations also justify the re-booking of procedures,
ensuring the standardised adoption of validated scales in participating centres should be a priority for
quality assurance.

The ADR across all sites in our study comfortably surpassed national benchmarks for quality.
Although this was similar to rates reported in a recent meta-analysis of the international literature,
direct comparisons should be interpreted with caution due to differences in the definitions used in our
study[17]. Whilst ADR has traditionally been determined amongst patients over 50 undergoing an index
colonoscopy for the indication of a positive bowel cancer screening test, we included all indications
except IBD or prior colorectal surgery as per our national recertification program. However, we
additionally excluded non-adequate bowel preparation and incomplete procedures so that the ADR
might be a more accurate indicator of technical proficiency. Consequently, this would allow for quality
improvement initiatives to be better targeted. Although ADR differed between sites, this was no longer
significant on multivariate analysis.

Both patient and proceduralist factors can affect adenoma and lesion detection rates[21]. The medical
proceduralists in our study demonstrated significantly higher ADRs compared to their surgical
counterparts on both univariate (P < 0.001) and multivariate analyses (P = 0.002). The area is contro-
versial with two other Australian studies reporting conflicting results. Lee et al[10] found no difference
in ADR amongst 300 procedures completed by medical or surgical specialists in a single centre, whilst
Zorron Cheng Tao Pu et al[8] showed a significantly higher ADR, of 36.8% and 30.4% (P < 0.001),
amongst medical proceduralists. Our findings are, however, consistent with a recent meta-analysis of 36
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Table 5 Multivariate regression analysis for detection rates of cancer, adenomas, and serrated lesions amongst eligible procedures

Coefficient OR (95%Cl) Pvalue
Cancer
Site 0.11 1.11 (0.87-1.43) 0.40
Patient age 0.04 1.04 (1.02-1.07) <0.001
Patient gender (male) -0.45 0.64 (0.36-1.14) 0.13
Trainee (present) -0.12 0.89 (0.46-1.73) 0.73
Proceduralist (medical)’ -0.61 0.54 (0.30-0.97) 0.04
Adenomas
Site -0.01 0.99 (0.90-1.09) 0.84
Patient age 0.04 1.04 (1.03-1.05) <0.001
Patient gender (male) -0.65 0.53 (0.42-0.65) <0.001
Trainee (present) 0.22 1.24 (0.96-1.61) 0.10
Proceduralist (medical)’ 0.34 1.41 (1.13-1.76) 0.002
Serrated lesions
Site 0.08 1.08 (0.90-1.3) 0.42
Patient age 0.00 1.00 (0.99-1.02) 0.57
Patient gender (male) 0.41 1.51 (0.99-2.29) 0.05
Trainee (present) 0.26 1.29 (0.78-2.14) 0.33
Proceduralist (medical)’ 0.28 1.32 (0.87-2.02) 0.19

ISurgical specialists were defined as the reference population.
CI: Confidence interval; OR: Odds ratio.

international studies which reported results which were similar to ours[22]. This raises important
questions about whether the patients of surgical specialists are disadvantaged. However, the possibility
of selection bias due to additional factors which influence ADR, such as procedure indication, should be
considered[23]. Additional studies to understand the difference between medical and surgical
specialists in Australia are thus required.

A higher cancer detection rate amongst surgical specialists was also observed in our multivariate
analysis. Although such a finding would appear to contradict the lower ADR, it would most likely
reflect a selection bias in the process of referral for colonoscopy. We assumed that patients with more
conspicuous CRC diagnoses would more likely be referred to a surgical specialist. However, data on
referral indication was not available in this dataset.

Another key finding of the multivariate analysis was the association between gender and ADR.
Higher adenoma detection and CRC risk are usually seen in men and thus the finding of increased
adenoma detection amongst female patients was unexpected[24,25]. Metabolic risk factors which
increase the risk of adenoma development, including smoking, alcohol use, and low physical activity,
have however been observed more frequently in women[26,27]. However, data on these lifestyle factors
was not available. On the other hand, our findings may alternatively suggest better engagement of
females in individuals with increased risk of adenoma and CRC development. Further studies to
validate these results and understand the mechanism of increased ADR amongst women in Australia
are therefore also required.

No significant differences were found in the primary outcomes between trainee and specialist proced-
uralists, the detection of serrated lesions, or procedure completion after adjustment for bowel
preparation. Further analysis of trainees according to background speciality similarly showed no
significant differences. Together, these findings suggest that the quality of procedures involving training
proceduralists are comparable to those of specialists. These findings encouraging for patients who may
have reservations about the quality of their procedures on teaching lists within the public sector in
Australia. As the next generation of proceduralists in Australia, it is vital that good quality colonoscopy
is a foundation of their clinical practice.

Limitations
The sample size at each individual site may be considered as a limitation of the current study which
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incorporated five study sites (hospitals). Although the included sites represent both regional and
metropolitan practice across two states and territories, it may not be reflective of the broader picture of
public practice. To our knowledge, however, it is the first and largest multicentre dataset analysis
providing an insight into the quality of colonoscopy in training hospitals in Australia.

One of the major limitations of this study is its retrospective design. Indeterminate outcomes
resulting from shortfalls in the quality of the documentation were censored from the analyses but could
have affected the results. Non-validated bowel preparation quality scoring systems could not be
interpreted although it would have been expected that inadequate preparations would have been
reported as such. Limited documentation of withdrawal times also meant that this could not be
measured within this study, despite its accepted place as a marker of procedure quality. A prospective
study design could account for these limitations and may provide more data reliable quality of
documentation, however, would be susceptible to bias from the Hawthorne effect[28].

The exclusions for calculating key metrics in this study also differs from those used in prior studies or
the National Recertification program[5,29]. Although this may limit the ability to compare the outcomes
against national and internationally reported metrics, we would argue that the adjustments allow the
metrics to reflect the aspects of practical interest more accurately. Our definitions separated the
outcomes of procedure completion, quality of bowel preparation, and lesion detection which can inform
targeted quality improvement efforts. This could include split preparations and shorter runway times to
improve quality of bowel preparation, technical re-training for issues associated with procedure
completion, or monitoring of withdrawal times for lesion detection. Caution should be taken in the
assessment of lesion detection rates however due to the incorporation of multiple indications (screening;
surveillance; symptomatic presentations) in the definition of the eligible population.

The definition for serrated lesions adopted within this study were in line with the most recent World
Health Organization publication[16]. Repeated updates to these definitions have resulted in the reclassi-
fication of lesions in prior studies and remain dependent on the expertise of the reporting pathologist.
The absence of a centralised expert pathologist for the assessment of resected lesions of the bowel may
have resulted in the misclassification of some lesions, particularly serrated ones. Although we detected
no differences in the detection of serrated lesions in our study, it is possible that this may have been
masked by misclassification. Careful consideration of the definitions employed in colonoscopy is
required for the interpretation of quality outcomes.

Despite potential limitations, our study offers novel clinical insights into the quality of procedures
currently being performed in Australian public hospitals. These results highlight the need for quality
procedural reporting and bowel preparation, as well as further research into factors which may result in
lower ADRs amongst surgeons and men.

CONCLUSION

Our study indicates that the quality of colonoscopy collectively in the Australian public sector meets
national benchmarks. Even when national benchmarks targets were achieved, significant differences in
the quality of bowel preparation, and ADRs according to proceduralist specialty and patient gender
were found. Two sites of the five assessed did not individually meet all the requirements. Improving
bowel preparation should therefore be a key target for quality improvement initiatives. Our analysis
suggested that sampling bias was a significant contributing factor which requires attention and control
in future investigations. Additional studies to understand why surgical proceduralists detect fewer
adenomas than their medical counterparts, and why women in Australia have higher rates of adenoma
are required.

ARTICLE HIGHLIGHTS

Research background

There is increasing attention on the quality of colonoscopy performed in Australia due to its vital role in
the prevention of colorectal cancer, and its relative under-utilisation among rural and lower
socioeconomic communities. However, quality of colonoscopy in Australia has seldom been reported
outside of single-centre studies. The largest database, the National Re-certification Program, attempts to
address this but largely reflects the quality of work being performed in private hospital settings.
Government funded procedures are not well represented in this data, yet accounts for 25% of
colonoscopy work, and remains the main pathway for patients without private insurance and within the
lowest socioeconomic strata to access this care. We sought to characterise the quality of colonoscopy in
this sector, with the aim of informing quality improvement initiatives.

Research motivation
The key quality metrics for colonoscopy are bowel preparation quality, procedure completion rate, and
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lesion detection rates (cancer, adenomas, and clinically significant serrated lesions). Serrated lesions
have also received increasing attention recently, resulting in their incorporation within current national
re-certification guidelines. We hope to determine if there are deficiencies in these metrics according to
national guidelines and by comparison between participating hospital sites. We also sought to
determine if there are significant differences in the detection rates of lesions according to consultant
specialty (medical vs surgical), training level (specialist vs trainee), hospital site, and trainee background
(medical vs surgical). The outcomes of this research can drive further inquiry into understanding the
reasons for these differences and potential solutions.

Research objectives

We aimed to determine the lesion (cancer, adenoma, clinically significant serrated lesion) detection
rates, quality of bowel preparation, procedure completion rates among teaching hospitals in Australia.
Additionally, we wished to compare the outcomes according to proceduralist specialty, hospital,
involvement of trainees, and trainee specialty. We were able to realize all these outcomes, however the
analysis of outcomes according to sites was limited by the small sample sizes at some of the
participating hospitals. Further studies to explore the link between proceduralist specialty, gender, and
adenoma detection rates in Australia are warranted. Additional research regarding methods to improve
these outcomes is also indicated.

Research methods

This was a retrospective cohort study involving consecutive colonoscopies performed over five
publicly-funded teaching hospitals in Australia. Currently available colonoscopy quality metrics in
Australia are either self-reported and reflect privately funded procedural work or pertain to fewer
procedures at single centres. To our knowledge, this is the first study to describe colonoscopy quality
across multiple large teaching endoscopy units in the public sector of Australia.

Research results

The overall quality of colonoscopy performed in participating hospitals met all specified national
benchmarks (adenoma detection rate/procedure completion rate/serrated lesion detection rate). Two
hospitals did not meet all benchmarks, due to either a low procedure completion or serrated lesion
detection rate, when assessed individually. However, these results were not significantly different when
compared with their peers. Significant differences between hospitals were identified on the remaining
outcomes of bowel preparation, and detection of cancers and adenomas. Medical specialists detected
adenomas in significantly more procedures than their surgical counterparts. In procedures attended by
trainees, the detection rate of clinically significant lesions (cancer, adenoma, serrated lesions) was no
different to those only involving specialists. Trainee specialty similarly did not affect lesion detection
rates. The difference in adenoma detection rate between medical and surgical specialists was confirmed
on multivariate analysis. An additional unexpected finding on the multivariate analysis was an
association between female gender and adenoma detection. The findings highlight the need for further
research to understand the differences between the colonoscopy procedures performed by medical and
surgical specialists, and the reasons why female gender in this cohort of patients was an independent
risk factor for adenoma detection. Furthermore, it suggests the need for additional sampling in lower-
volume endoscopy units for the assessment of quality in colonoscopy.

Research conclusions

Our study suggests that although the overall quality of colonoscopy in publicly funded Australian
hospitals reach national standards, significant variations exist between hospitals, according to pro-
cedural specialty, as well as patient gender. Understanding the reasons for these differences can provide
additional insights on how quality in colonoscopy can be further improved. Although comparison with
peer hospitals may provide an acceptable alternative for the assessment of outcomes in low-volume
centres, larger studies are ideally required to assess their quality independently.

Research perspectives

Further research is required to explain the disparity in adenoma detection rates between medical and
surgical specialists performing colonoscopy, and to determine why female, rather than male gender, is
an independent predictor for adenoma in Australia.
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