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The impact of endoscopist performance G

and patient factors on distal adenoma detection
and colorectal cancer incidence

Sharon Power'”, Kate Wooldrage', Brian P. Saunders®® and Amanda J. Cross'

Abstract

Background High quality endoscopy is key for detecting and removing precursor lesions to colorectal cancer (CRC).
Adenoma detection rates (ADRs) measure endoscopist performance. Improving other components of examinations
could increase adenoma detection.

Aims To investigate how endoscopist performance at flexible sigmoidoscopy (FS) affects adenoma detection
and CRC incidence.

Methods Among 34,139 participants receiving FS screening by the main endoscopist at one of 13 centres in the UK
FS Screening Trial, median follow-up was 17 years. Factors examined included family history of CRC, bowel prepara-
tion quality, insertion and withdrawal time, bowel segment reached, patient pain and ADR. Odds ratios (OR) for distal
adenoma detection were estimated by logistic regression. Hazard ratios (HR) for distal CRC incidence were estimated
by Cox regression.

Results At screening, 4,104 participants had distal adenomas detected and 168 participants developed distal

CRC during follow-up. In multivariable models, a family history of CRC (yes vs. no: OR 1.40, 95%Cl 1.21-1.62), good

or adequate bowel preparation quality (vs. excellent: OR 0.84, 95%Cl 0.74-0.95; OR 0.56, 95%Cl 0.49-0.65, respectively)
and longer insertion and withdrawal times (>4.00 vs. < 2.00 min: OR 1.96, 95%Cl 1.68-2.29; OR 32.79, 95%Cl 28.22-
38.11, respectively) were associated with adenoma detection. Being screened by endoscopists with low or inter-
mediate ADRs, compared to high ADRs, was positively associated with CRC incidence (multivariable: HR 4.71, 95%Cl
2.65-8.38; HR 2.16, 95%Cl 1.22-3.81, respectively).

Conclusions Bowel preparation quality and longer insertion and withdrawal time are key for improving distal
adenoma detection. Higher ADRs were associated with a lower risk of distal CRC.

Keywords Colorectal cancer, Endoscopic screening, Adenoma detection, Key performance indicators, Flexible
sigmoidoscopy
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Introduction

Colorectal cancer (CRC) is the fourth most common
cancer with over 42,000 cases diagnosed in the UK annu-
ally [1]. Effective screening for CRC enables the removal
of precursor lesions, preventing CRC, and the detection
of CRC at an earlier stage, significantly improving patient
outcomes [2, 3].

Flexible sigmoidoscopy (FS) involves inserting a thin
tube into the rectum to visualise~60 cm of the distal
colorectum [4]. FS screening reduces CRC incidence
and mortality [5-8]; in the UK Flexible Sigmoidoscopy
Screening Trial (UKFSST), CRC incidence and mortal-
ity was reduced by 35% and 41%, respectively, in those
screened compared to controls [9].

Endoscopic examination accuracy is dependent on
endoscopist skill and experience, with higher qual-
ity exams associated with better patient outcomes [10].
Adenoma detection rates (ADRs) are used to assess
endoscopist performance [11]. Low ADRs are associ-
ated with higher rates of interval CRCs [12] and post-
colonoscopy CRC mortality [13]. Large variability exists
in ADRs between endoscopists [14—16], with quality of
bowel preparation [17, 18], depth of endoscope insertion,
segment of bowel reached and withdrawal time all related
to ADRs [14]. Higher quality withdrawal techniques are
associated with lower miss rates for adenomas [19].

The Joint Advisory Group on gastrointestinal endos-
copy, the British Society of Gastroenterology and the
Association of Coloproctology of Great Britain and Ire-
land have developed key performance indicators (KPIs)
for endoscopy, which include ADRs, bowel preparation
quality, withdrawal time, comfort and completeness of
examination [20]. These KPIs are accompanied by quality
assurance measures, which provide minimal standards
and aspirational targets for endoscopists [20]. However,
there is a lack of data on KPIs and long-term outcomes.
The UKESST offers the opportunity to examine KPIs in
relation to adenoma detection and distal CRC incidence.

Methods

Study design

Between November 1994 and March 1999, the UKFSST
recruited men and women aged 55-64 years from gen-
eral practices serving 14 UK hospitals; details reported
previously [9]. Adenoma incidence increases after the age
of 50 years but levels out before 60 years [15, 21]; screen-
ing around 60 years of age offered the optimum opportu-
nity to detect adenomas [21]. Participants were excluded
if they were unable to provide consent; had a history of
CRC, adenomas or inflammatory bowel disease; had
severe/terminal disease, life expectancy of<5 vyears,
or a sigmoidoscopy/colonoscopy within the previous
3 years. Eligible individuals were randomised to either

Page 2 of 13

the intervention (n=57,237, invitation to once-only FS
screening), or control arm (n=113,195, no screening and
no further contact) (Fig. 1).

We excluded those who died or were diagnosed with
CRC pre-randomisation, those in a family history study
receiving colonoscopy screening, those screened by an
endoscopist other than the main endoscopist at each cen-
tre, those in the pilot centre, those screened within the
first two months at one centre where the pathologist was
over-diagnosing adenomas, those diagnosed with CRC
at baseline and those with incomplete exams (Fig. 1). Of
the 34,139 participants remaining, 1,810 received mul-
tiple FS examinations (89% repeated due to poor bowel
preparation quality; Supplementary Table 1). Only one
exam per participant was included in the analysis; if FS
was repeated due to poor bowel preparation, the last
complete exam was included, but if FS was repeated for
other reasons, the earliest complete exam was used. If
any exams had polyps detected, these rules were applied
within exams with polyps only.

Endoscopists were registrar-level gastroenterologists/
surgeons with 3-8 years of experience post-basic medi-
cal qualification and must have performed a minimum
of 50 supervised and 100 unsupervised endoscopies
[15]. Participants were to administer a single phosphate
enema (Fletchers’ phosphate enema; Forest Laboratories
UK Ltd., Bexley, Kent), one hour before leaving home
for their examination [15]. Sedation was not routinely
used during FS examination [15]. All endoscopists were
to advance the scope (60 cm Olympus video-endoscope
(CF-200S)) as far as possible without causing undue
discomfort (normally to the sigmoid colon/descending
colon junction) and to remove polyps<10 mm, leaving
intact polyps<3 mm deemed to be hyperplastic in the
distal 4 cm of the rectum [15]. Follow-up colonoscopy
was arranged for participants at high risk (>3 adenomas,
a polyp>10 mm, an adenoma with villous/tubulovillous
histology, or high-grade dysplasia, malignant disease, or
> 20 hyperplastic polyps above the distal rectum) [15].

Exposures

We examined endoscopist-reported variables of bowel
preparation quality (Supplementary Table 2), time to
maximum point of insertion, withdrawal time from max-
imum point of insertion, and segment of bowel reached.
A pre-examination questionnaire assessed family history
of CRC in first-degree relatives and a post-examination
questionnaire assessed the level of pain experienced
(none, mild, quite a lot, severe) during FS.

UKESST endoscopists were previously ranked by
their ADR (estimated as the proportion of participants
that had > 1 distal adenoma detected) into high-, inter-
mediate-, or low-detectors, with corresponding ADRs
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Fig. 1 Study Profile. 1784 patients whose FS screening was performed by an endoscopist other than the main endoscopist at that centre, 536
patients screened at one pilot centre that had far fewer participants than the other centres and where there were two main endoscopists rather
than one, 367 patients who were screened within the first two months at one centre where the pathologist was found to be over-diagnosing
adenomas, 93 participants with CRC diagnosed at baseline and 4,361 participants whose exam was classed as incomplete by the endoscopist. *Four
patients had incident CRC diagnosed at both sub-sites. SThree patients had CRC as the underlying cause of death but the sub-site specific cause
could not be determined as CRC was diagnosed at both sub-sites

of 15%, 12% and 9%, respectively [15]; these groups Outcome ascertainment

were used in this analysis. The order in which partici- Information on date, site and morphology of cancers
pants were screened revealed a learning effect for the and date of emigrations and deaths were collected from
endoscopists’” ADR [15]; thus, we created a variable that ~ National cancer registries, the National Health Service
grouped participants according to the order of exami- (NHS) Central Register, National Services Scotland,
nation occurrence: the first 500 participants examined = NHS Digital and the Office for National Statistics.

by each endoscopist and those examined later.
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Primary outcomes were distal adenomas and dis-
tal CRC incidence. Distal adenomas included adeno-
mas detected at FS or any distal adenoma detected at
follow-up colonoscopy (endoscopists were to leave pol-
yps=>10 mm for removal at colonoscopy). Distal CRCs,
defined by the International Classification of Diseases
10™ revision (ICD-10) and ICD for Oncology 2™ edi-
tion [22], included sites C18.7, C19 and C20 (rectum and
sigmoid colon) and morphologies for invasive adeno-
carcinomas and carcinomas not otherwise specified for
cancers diagnosed on clinical grounds only. The earliest
distal CRC diagnosed per patient was included and fol-
low-up time was not censored at diagnosis of proximal or
unspecified site CRC.

Statistical analysis

Univariable and multivariable logistic regression was
used to estimate odds ratios (OR) and 95% confidence
intervals (CIs) for associations with distal adenoma
detection. For distal CRC incidence, Cox models were
used to estimate hazard ratios (HR) and 95% Cls. Time-
at-risk started from baseline FS examination and was
censored at emigration, death or the end of 2014. Non-
proportionality was assessed using the Schoenfeld test;
no violations were identified.

Initial univariable analyses included everyone with
complete data on each variable, referred to as “full data-
set” analyses. Multivariable analyses required data for
all variables in the model, referred to as “complete-case”
analyses; see Tables 1 and 2 for details. Insertion and
withdrawal times were missing in~40% of participants
as this was not recorded until partway through the trial.
Further sensitivity analyses were conducted excluding
participants with multiple FS examinations.

Multivariable models were constructed based on a-pri-
ori plans using previous research [14, 23] and included:
age, sex, family history of CRC, bowel preparation qual-
ity, insertion time, withdrawal time, segment of bowel
reached and patient-reported pain. The multivariable
model for distal adenoma detection also included centre
while that for distal CRC incidence included endoscopist
ADR group and centre was omitted due to collinearity
with ADR group. Kaplan—Meier estimates show time to
distal CRC diagnosis.

Negative examinations were those with no findings in
the colorectum (no lesions detected, no biopsies per-
formed). Among those with negative examinations, we
examined variation in KPIs, the associations between
insertion time and pain and segment reached, and the
associations between bowel preparation quality and pain
and reaching the splenic flexure (SF). To examine if KPIs
were associated with complexity of findings at FS, we
investigated associations with the outcome of detection
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of multiple adenomas and/or any advanced adenoma
(defined as adenomas > 10 mm, with high-grade dyspla-
sia, or with villous/tubulovillous histology).

Analyses were performed using STATA/IC V.13.1
(StataCorp LP, 2013; Stata Statistical Software: Release
13; Texas, USA). Two-sided p-values<0.05 were con-
sidered statistically significant. Ethical approval was
obtained from local research ethics review commit-
tees for each centre (Multicentre Research Ethics
Committee reference: 03/01/22). Trial registration:
ISRCTN28352761. All individuals who underwent FS
provided written informed consent prior to examination.
The Patient Information Advisory Group (now Confiden-
tiality Advisory Group) granted permission to obtain and
process patient data (PIAG 4-07(j)/2002). All methods
were carried out according to the relevant guidelines.

Results

The median age at FS was 60 years, 53% of participants
were males and 11% had>1 first degree relative with
CRC (Table 1). Bowel preparation quality was excellent
for 43%. Median insertion and withdrawal times were
2.4 (IQR 1.7-3.4) and 1.9 (IQR 1.2-3.4) minutes, respec-
tively. Most examinations reached the descending colon
or further (78%) and 29% of participants reported feeling
no pain during the examination (Table 1).

Variables were examined by centre, synonymous with
endoscopist, among the 70% of participants with negative
examinations (Supplementary Table 3). ‘Excellent’ bowel
preparation quality varied between 9.6% (centre 9) and
68.2% (centre 4). Median insertion time varied from 1.45
(IQR 1.03-2.07; centre 4) to 3.88 (IQR, 2.92-5.50; centre
10) minutes and median withdrawal time varied from
0.88 (IQR 0.65-1.27; centre 4) to 2.38 (IQR 1.90—3.06;
centre 5) minutes. Examinations reaching the descending
colon varied between 27.7% (centre 13) and 84.1% (centre
8) and participants reporting severe pain varied between
0.2% (centre 4) and 4.1% (centre 8). Despite these dif-
ferences between centres, there were no clear associa-
tions between these factors and endoscopist ADR when
examining by ascending order of ADR (Supplementary
Table 3).

Among negative examinations, the proportion of par-
ticipants reporting quite a lot/severe pain tended to
decrease with further segment reached (p-trends <0.001).
Females were more likely to report quite a lot/severe
pain than males (15.5% vs. 8.0%, respectively, among
exams reaching a maximum of the SF) and to have a
longer time to maximum insertion for each section of the
bowel reached (SF: median 2.37 min (IQR 1.75-3.45) vs.
2.14 min (IQR 1.58-2.90)) (Supplementary Table 4).

In complete-case analyses, 3,349 (14.4%) negative
examinations reached at least the SF. Females were less
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likely to have an examination reaching the SF (10.9%)
than males (18.2%) (multivariable: OR 0.57, 95%CI 0.53—
0.62). Among those with negative exams, the odds of
reaching the SF were 75% lower with ‘poor’ bowel prepa-
ration compared to ‘excellent’ (multivariable: OR 0.25
95%CI 0.13-0.50) and 47% lower with the reporting of
severe pain compared to no pain (multivariable: OR 0.53
95%CI 0.38-0.73) (Supplementary Table 5).

Distal adenoma detection

There were 4,104 (12.0%) participants with>1 dis-
tal adenoma detected (Table 1). In all models, there
were increased odds of distal adenoma detection with
increasing age (multivariable: OR 1.03, 95%CI 1.01-1.04)
(Table 1), with a family history of CRC, compared to
without (multivariable: OR 1.40, 95%CI 1.21-1.62), and
decreased odds in females compared to males (multivari-
able: OR 0.62, 95%CI 0.56-0.69).

Although there was no association in the full dataset, in
complete-case models there were increased odds of dis-
tal adenoma detection for those with ‘poor’ bowel prepa-
ration compared to ‘excellent’ (multivariable: OR 2.88,
95%CI 1.25-6.60; Table 1), and lower odds for those with
‘good’ (multivariable: OR 0.84, 95%CI 0.74—0.95) or ‘ade-
quate’ bowel preparation (multivariable: OR 0.56, 95%CI
0.49-0.65).

In all models, increasing insertion and withdrawal
times were associated with distal adenoma detection
(multivariable: OR>4.00 vs.<2.00 min: 1.96, 95%CI
1.68-2.29; 32.79, 95%CI 28.22-38.11, respectively). In
comparison to reaching the sigmoid/descending junc-
tion, reaching more proximally was associated with
higher odds of distal adenoma detection in univariable
models (full dataset, descending colon: OR 1.43, 95%CI
1.31-1.56; SF: OR 1.66, 95%CI 1.47-1.88); however, this
attenuated in multivariable models.

In complete-case univariable models, there were lower
odds of distal adenoma detection with increasing pain
(severe compared to none: OR 0.69, 95%CI 0.51-0.95;
Table 1) but this was not evident in the other mod-
els. In the full dataset, individuals whose FS screening
occurred after their endoscopist’s first 500 examinations
had increased odds of distal adenoma detection com-
pared to those whose took place earlier (OR 1.32, 95%CI
1.20-1.45); multivariable models were not possible due
to missing data.

Advanced and/or multiple adenomas

There were 919 (4.8%) participants with multiple and/
or advanced distal adenomas in the complete-case data-
set (Supplementary Table 6). Age, sex, family history,
bowel preparation quality, insertion and withdrawal
time, segment reached, patient pain and the order of FS
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occurrence were similarly associated with the detection
of advanced and/or multiple adenomas as of any distal
adenoma.

Distal CRC incidence

During a median follow-up of 17 years, 168 (0.5%) dis-
tal CRCs were diagnosed (Table 2). In the full dataset,
females had a lower risk of distal CRC than males (HR
0.62, 95%CI 0.45-0.85) and those with a family history
of CRC had a higher risk than those without (HR 1.65,
95%CI 1.09-2.50) (Table 2, Supplementary Fig. 1A-B);
these effects attenuated in complete-case models.

Age, bowel preparation quality, segment of bowel
reached, patient-reported pain, and order of examina-
tion occurrence were not associated with distal CRC
incidence (Table 2, Supplementary Fig. 1C—F). Although
overall the associations for insertion and withdrawal
times were not statistically significant, those in the
top category of>4.00 min (versus<2.00 min) had an
increased risk of distal CRC (multivariable: HR 1.81,
95%CI 1.00-3.27; HR 1.93, 95%CI 1.14-3.24, respec-
tively) (Table 2, Supplementary Fig. 1G-H).

Compared to those examined by high-detectors, indi-
viduals examined by low-detectors had an increased risk
of distal CRC (multivariable: HR 4.71, 95%CI 2.65-8.38),
as did those examined by intermediate-detectors in com-
plete-case models only (multivariable: HR 2.16, 95%CI
1.22-3.81) (Table 2, Supplementary Fig. 1I).

Excluding participants with multiple FS examinations
(n=1,810) did not materially alter the results for distal
adenoma detection or long-term colorectal cancer inci-
dence in any of the models.

Discussion

We investigated factors that could improve the quality
of FS examinations, increase adenoma detection, and
reduce CRC incidence. We found that multiple vari-
ables were associated with adenoma detection, includ-
ing patient age, sex, family history of CRC, bowel
preparation quality, insertion time and withdrawal time.
For long-term outcomes, patients who were examined by
endoscopists with higher ADRs had a lower risk of distal
CRC incidence.

Individuals with a family history of CRC or its pre-
cursor lesions are at increased risk of CRC compared to
those without [24]; similarly, we found a positive associa-
tion between family history of CRC and distal adenoma
detection at FS screening [25]. Participants provided
family history information on the pre-screening ques-
tionnaire, which the endoscopist may have accessed,
potentially motivating them to conduct a more thorough
FS examination.
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Bowel preparation plays a crucial role in the quality and
completeness of endoscopic examinations, with higher
levels of cleanliness associated with optimum views of
the colon [26] and improved ADRs [23]. Compared to
having ‘excellent’ bowel preparation, we found lower
odds of adenoma detection among those having ‘good’ or
‘adequate’ and increased odds among those having ‘poor'
Among participants with poor bowel preparation at first
ES, those who had adenomas detected that triggered
referral to colonoscopy would not have had a repeat FS
to improve the bowel preparation quality; however, those
without high-risk adenomas detected would have under-
gone a repeat FS, likely improving the bowel preparation
quality. This could contribute to poor bowel preparation
being positively associated with adenoma detection. We
were unable to examine poor bowel preparation quality
and distal CRC incidence due to a lack of cases, attributed
to the fact that we only included complete examinations.

In contrast to previous findings, which either reported
no correlation between adenoma detection and longer
insertion time [27] or decreased adenoma detection with
longer insertion times [28, 29], we found that longer
insertion time was associated with greater adenoma
detection. Within the UKFSST, endoscopists were to
remove polyps<5 mm during insertion to avoid diffi-
culties relocating them on withdrawal, remove polyps
6-9 mm during withdrawal, and leave polyps>10 mm
for removal at colonoscopy. Therefore, longer insertion
times in this study could be associated with the pres-
ence of numerous polyps<5 mm requiring resection
and/or very large adenomas needing endoscopic assess-
ment/photo-documentation. We also found increased
odds of detecting multiple and/or advanced adenomas
in those with longer insertion times. In our study there
was no fixed endpoint for FS examinations and fur-
ther reach of the sigmoidoscope during an examination
would naturally lead to longer insertion and withdrawal
times and a higher chance of adenoma detection. How-
ever, in multivariable models we adjusted for segment
reached, insertion time and withdrawal time. Quality of
bowel preparation has been associated with longer inser-
tion times [30, 31]. Advancing a sigmoidoscope through
a bowel with poorer preparation requires more cleaning
to obtain good views of the mucosa, potentially increas-
ing insertion times. However, in our multivariable model
including both insertion time and bowel preparation
quality, the association between insertion time and ade-
noma detection remained.

Higher quality withdrawal techniques are associ-
ated with fewer missed adenomas. Colonoscopists with
lower miss rates for adenomas had longer examination
times compared to those with higher miss rates [19].
We found that longer withdrawal times were associated
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with increased adenoma detection, which is unsurpris-
ing due to the time taken to remove lesions<10 mm
during FS. Although larger lesions would not have been
removed during FS, they would likely increase the exami-
nation time. For distal CRC incidence, only the longest
withdrawal time category was associated with increased
risk; this can likely be attributed to patients with long
withdrawal times having more advanced pathology and
inherently being at higher risk rather than reflecting the
quality of the endoscopist’s withdrawal. There is no mini-
mum recommended withdrawal time for FS, unlike for
colonoscopy [20]. A previous study suggested a FS with-
drawal time of at least 3.25 min from the SF and, to max-
imise ADRs, specified an aim of 3.5-4.0 minutes [14];
although this has not been validated, our data supports
this recommendation.

FS with a 60 cm maximum scope insertion distance
can reach the SF and sometimes beyond [32]. In our
study, the majority (78%) of examinations were judged by
the endoscopist to have reached at least the descending
colon with 15% reaching at least the SF. It is important
that the sigmoidoscope reaches as high as comfortably
possible to maximise the mucosa examined, increasing
the effectiveness of the examination [33, 34]. In our uni-
variable analyses, the chance of detecting an adenoma
was greater when at least the descending colon was
reached, although this effect attenuated in multivariable
models. Previously, inadequate examinations (e.g., inser-
tion of the scope<50 cm) were associated with female
sex and advancing age, with the majority of incomplete
examinations due to patient discomfort [34]. In agree-
ment with this, we found decreased odds of reaching the
SF for females, those who reported more pain, and those
with poorer bowel preparation quality among those with
negative examinations [14]. However, we found no clear
association between patient-reported pain and adenoma
detection or distal CRC incidence. Identifying factors
that could reduce levels of pain could result in more com-
plete examinations, lessening the chances of negative
experiences that could compromise attendance at future
examinations.

We found that adenomas were more likely to
be detected at examinations conducted after an
endoscopist’s first 500 examinations, suggesting a
learning effect, consistent with previous analyses [15];
although we cannot be certain that participants exam-
ined within an endoscopist’s first 500 examinations had
adenomas missed at baseline. It has been reported that
for each 1% increase in the ADR, there is an associated
3% decreased risk of post-colonoscopy CRC [13] and
that greater long-term protection from CRC is observed
when FS screening is conducted by endoscopists with
higher ADRs [35]. We found an almost five-fold increase
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in distal CRC incidence for individuals screened by low-
detectors compared to those screened by high-detectors;
this suggests an ADR of 15%, observed among the high-
detectors, should be considered as a minimal standard.
Other factors could account for differences in ADR,
including variations in equipment, screening protocols
or endoscopists’ prior experience; these factors were con-
trolled for in the study design/analysis, which lends more
weight to the difference in ADRs reflecting real variability
in endoscopist performance and consequent effects on
CRC incidence [5].

Although seven variables were associated with ade-
noma detection, only endoscopist ADR group was asso-
ciated with distal CRC, in addition to insertion and
withdrawal times in the top categories only. These differ-
ences potentially demonstrate the importance of certain
factors in adenoma detection but not necessarily cancer
prevention, but differences in findings could be due to a
lack of power for the distal CRC analyses.

Strengths of our study include the large, high-quality
dataset with multiple KPI measures and long follow-up
period. Participants were recruited throughout the UK,
resulting in good generalisability of our findings. Com-
plete endoscopic examinations are crucial as incom-
plete examinations are associated with higher numbers
of interval cancers [36, 37]; we only included examina-
tions classed by the endoscopist as complete. In addition,
we only included examinations performed by the main
endoscopist at each centre, which removed heterogene-
ity within centres introduced by multiple endoscopists.
There were limitations, including missing data for inser-
tion and withdrawal times, potential inaccuracy in clas-
sifying depth of insertion since imaging systems were
not used and limited statistical power for distal CRC
analyses. We were unable to exclude examination time
used for polyp removal or endoscopic assessment/photo
documentation of polyps, which may have contributed to
the association between adenoma detection and longer
insertion and withdrawal times. Additionally, since the
trial screening was conducted there have been advances
in the quality of endoscopic equipment and improve-
ments in endoscopist training and monitoring; therefore,
the number of adenomas detected today would likely be
higher.

In conclusion, there is a lack of published data on
KPIs and long-term CRC outcomes. Examining the
impact of KPIs on adenoma detection and distal CRC
incidence, we identified several variables associ-
ated with patient outcomes. Examinations with good
or adequate bowel preparation quality had lower
odds of adenoma detection, and longer insertion and
withdrawal times had increased odds of adenoma
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detection. Patients examined by endoscopists with
high ADRs had the lowest risk of distal CRC. We sug-
gest an ADR of 15% should be set as a minimal stand-
ard. The importance of the detection and removal of
adenomas cannot be understated; early detection of
abnormalities is key in providing long-term protection
against CRC. It is vital that each endoscopic procedure
is conducted to the highest standard, so all patients
receive the optimum benefit that screening can offer.

Parts of the reported results have been presented as a
poster presentation [38].

Abbreviations

AC Ascending colon

ADR Adenoma detection rate

@ Confidence interval

(@Y} Caecum

CRC Colorectal cancer

DC Descending colon

FS Flexible sigmoidoscopy

HF Hepatic flexure

HR Hazard ratio
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RS Rectosigmoid
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