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abstraCt

background: The adenoma detection rate (ADR) is considered the most important 
quality indicator for colonoscopy, and varies widely among endoscopists. It is unknown 
whether the ADR of GI-consultants can already be predicted during their colonoscopy 
training.
objective: To evaluate the ADR of fellows in gastroenterology (GI) and whether this 
predicts their ADR as GI-consultant.
design: Retrospective observational study
setting: Academic and regional centers
Patients: Symptomatic patients undergoing colonoscopy
Main outcome measurements: The variance in ADR among seven GI-fellows dur-
ing their training (between May 2004 and March 2012) and of the same fellows after 
they registered as consultants (between October 2011 and April 2014) was evaluated. 
Multivariate logistic regression was performed to compare the highest detector with 
the individual other detectors, and to evaluate if an ADR≥20% during the training was 
predictive for a high ADR as a consultant.
results: During training, ADR ranged from 14%-36% (p<0.001). Compared to the high-
est detector, the odds for detecting an adenoma ranged from 0.64 (0.40-1.03) to 0.29 
(0.17-0.48). After registration, ADR ranged from 19.8%-40.2% (p=0.066). Compared to 
the highest detector during consultancy, the odds ranged from 0.64 (0.34-1.21) to 0.26 
(0.13-0.52). Only two fellows significantly improved their ADR after finishing their train-
ing. An ADR<20% during training was associated with a lower ADR as a consultant (OR 
0.51, 95% CI 0.30-0.87).
limitations: Retrospective study
Conclusions: Variance in ADR is already present during the endoscopy training of 
GI-fellows. Most fellows do not improve their ADR after finishing their training. These 
findings suggest that the ADR can be predicted during colonoscopy training and we 
suggest that feedback and benchmarking should be implemented early during training 
of fellows, in an effort to improve ADR in future daily practice as a consultant.
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IntroduCtIon

Colorectal cancer (CRC) arises from precursor colorectal polyps. Detecting and resecting 
these lesions during colonoscopy decreases CRC incidence.1 At the same time it is well 
known that polyps are missed during colonoscopy and this can result in interval cancers 
in the years after colonoscopy.2–7 Although being the ultimate quality indicator, the rate 
of interval cancers is a parameter that can only be used on a long-term basis and is 
therefore not practical for monitoring quality in daily colonoscopy practice. Kaminski 
et al showed that the adenoma detection rate (ADR) of individual endoscopists, i.e. the 
proportion of colonoscopies in which at least one histologically confirmed adenoma is 
detected, is associated with the risk of future interval carcinomas.8 Recently Corley et al 
confirmed Kaminski’s association, and demonstrated that ADR was inversely associated 
with death caused by interval colorectal cancers.9 Therefore, the ADR is considered as an 
important quality indicator for colonoscopy, and current guidelines demand adenoma 
detection rates of at least 20% in screening colonoscopies.10–14 In the current literature, 
a wide variation in ADR among endoscopists is reported.12,15–19 Measurement and 
benchmarking of this quality indicator will hopefully induce awareness and training in 
an effort to continuously increase quality in colonoscopy.

During endoscopy training of fellows in gastroenterology (GI-fellows), the most 
important competency for colonoscopy is safe cecal intubation.20–22 Only a few stud-
ies evaluated the effect of fellow participation in colonoscopy screening programs on 
ADR23–28, but literature totally lacks information on ADR in individual GI-fellows dur-
ing the years of their colonoscopy training. It is unknown whether a variation in ADR 
is already present during training and whether measurement and benchmarking of 
ADR would improve ADR during training and would give them a better start for daily 
practice. Possibly, the ADR of a GI-consultant can already be predicted during their train-
ing. If consultants have a high ADR during their training and are already aware of the 
importance of adenoma detection, the colonoscopy training could form the basis for an 
adequate ADR in daily practice.

The aim of our study was to evaluate the variance in ADR among GI-fellows during the 
course of their colonoscopy training, and to evaluate if individual ADRs during training 
predict ADR in later practice as a GI-consultant.

Methods

Study design & data collection

We conducted a retrospective study in fellows trained at the Academic Medical Center 
(AMC) in Amsterdam, the Netherlands. Revision by an institutional review board was 
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not required, as in agreement with the medical research involving human subjects act 
(WMO).

The endoscopy department of the AMC is a tertiary facility and teaching hospital. In 
the Netherlands GI-fellows often perform part of their training in a teaching hospital 
besides a few years in one of the academic hospitals. In the AMC fellows are randomly as-
signed to perform their training either in the AMC or in a teaching hospital. All GI-fellows 
who performed their entire endoscopy training in the AMC from May 2004 to March 
2012 were included. Seven fellows fulfilled these criteria. For all 7 fellows, data on every 
colonoscopy they performed were obtained from the colonoscopy database (version 
11.0 of Endobase, Olympus, Winter & Ibe GmbH), and reviewed. For all 7 fellows, reports 
of every colonoscopy they performed during their training within the study-period (May 
2004-March 2012) was retrieved and reviewed from our colonoscopy database (version 
11.0 of Endobase, Olympus, Winter & Ibe GmbH). Also accompanying histopathology 
reports and electronic patient charts were searched for. All reports of colonoscopies 
performed within the study-period 2004-2012 by one of the 7 fellows were reviewed.

Subsequently data of consecutive colonoscopies the fellows performed after they 
were registered as GI-consultants and practicing were collected. These data were col-
lected from October 2011 to April 2014.

Colonoscopy procedure

Colonoscopies performed by fellows during the training at the AMC were either 
high-definition white-light (HDWL) colonoscopies or standard-definition white-light 
(SDWLs) colonoscopies. Patients were prepared by taking 4 L of a polyethylene glycol 
solution (Kleanprep; Norgine bv, Amsterdam, the Netherlands) or 2 L of a polyethylene 
glycol solution containing ascorbic acid (Moviprep; Norgine bv) with an additional 2 
L of liquids Procedures were performed with patients under conscious sedation with 
midazolam and/or fentanyl or under deeper sedation (propofol) when indicated. An 
Olympus 180-series colonoscope (Olympus Optical Co., Ltd., Tokyo, Japan) was used for 
the majority of procedures. For the colonoscopies performed as GI-consultant details of 
colonoscope type, bowel preparation and sedation use were unknown.

Colonoscopy data

For each colonoscopy, demographic information on the patient was collected from 
the electronic patient chart: age, sex, previous CRC and/or colonic resection, previous 
medical history regarding inflammatory bowel disease, polyposis or Lynch syndrome. 
Data collected on each colonoscopy include indication for colonoscopy (screening, sur-
veillance or diagnostic), bowel preparation (if available with Boston Bowel Preparation 
score, otherwise scored as good, suboptimal, poor or unknown), sedatives used, cecal 
intubation rate and deepest point of scope-insertion and reason of incomplete colonos-
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copy if the cecum was not reached. The number of detected and removed polyps was 
recorded, as was the location in the colon, polypectomy method and histopathology 
result (adenomas: tubular, tubulovillous or villous and grade of dysplasia: low or high; 
serrated polyps subdivided in hyperplastic polyps, sessile serrated polyps and traditional 
serrated polyps; adenocarcinomas), if applicable.

In- and exclusion criteria for colonoscopies included in the analysis

In the Dutch training system, the first 100 procedures are completely supervised by a 
consultant being present in the endoscopy-suite; followed by a period of ‘on demand’ 
supervision. ‘On demand supervision’ means that a consultant is available whenever the 
fellow asks for supervision, e.g. when the fellow has difficulty reaching the cecum or when 
a therapeutic procedure like polypectomy is performed. The colonoscopies during train-
ing were divided in three distinct periods: first 100 supervised colonoscopies, first 100 au-
tonomous colonoscopies, and the remaining colonoscopies during the training. The first 
100 colonoscopies, that were probably closely supervised, were excluded from analyses.

In order to ensure a homogenous cohort of patients per fellow or consultant, exclu-
sion criteria were applied after stratification into one of the three training periods or 
the consultancy period. We excluded colonoscopies performed in patients under the 
age of 18, emergency procedures as well as colonoscopies performed in patients with 
conditions that predispose to either a very high or very low probability of detecting 
adenomas: inflammatory bowel disease, polyposis syndromes, Lynch syndrome, referral 
for adenoma-removal, patients referred for a positive screening test e.g. fecal occult 
blood test (FOBT) or CT-colonography. Also patients with an incomplete colonoscopy 
were excluded from the detection analyses.

To correct for differences in colonoscopy indications, procedure indications were di-
vided into two groups: ‘Symptomatic’ including patients with anemia, melena, hemato-
chezia, changed bowel habits, diarrhea and abdominal pain and ‘Surveillance/screening’ 
including average-risk screening, familial predisposition for CRC and adenoma or cancer 
surveillance.

Study outcomes and statistical analyses

ADR was defined as the proportion of colonoscopies in which at least one histologically 
confirmed adenoma was detected. Chi Square analyses were performed to evaluate the 
variance in ADR among the 7 fellows during their training and during their consultancy 
and the difference in ADR during training and consultancy per individual fellow. Uni-
variate logistic regression modeling was performed with the following variables: patient 
age, patient gender and grouped colonoscopy indication i.e. symptoms or screening & 
surveillance. The difference in ADR between fellows and consultants was evaluated with 
multivariate logistic regression to compare the highest detector with the individual other 
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detectors, adjusted for significant variables in the univariate regression model. Logistic 
regression was performed to evaluate if an ADR≥20% during the training was predictive 
of a high ADR during the consultancy period. Individual fellow cecal intubation rates 
(unadjusted and adjusted for poor bowel preparation or a stricture) were calculated over 
all colonoscopies in an intact colon, including excluded colonoscopies for the detection 
analyses. A p-value of <0.05 was considered statistically significant. SPSS Statistics for 
Windows software (version 20.0; IBM Corporation, Somers, NY) was used for analysis.

results

Patients’ characteristics

During the study-period, seven fellows performed a total of 3,252 colonoscopies (Table 
1). After exclusion of the first 100 procedures per fellow and exclusion of colonoscopies 
that met the exclusion criteria, 1,472 colonoscopies (45% of all colonoscopies) were 
available for analysis. Mean age of the patients who underwent colonoscopy during the 
training period was 56 years, and 49% of the patients were male. After exclusion, mean 
age was 58 years and 48% was male. Most of the colonoscopy reports did not report on 
presence of a supervisor, and we assumed a supervisor was only present shortly during 
procedures if a polypectomy was performed, or when called by the fellow for another 
reason, and did not contribute to the ADR. In some reports it was stated that the supervi-
sor took over the colonoscopy, for example if the fellow could not intubate the cecum, 
or if a large polyp was removed. In cases where no supervisor was present during the 
whole procedure, this was also stated in the report.

Data of consecutive colonoscopies the fellows performed after they were registered as 
GI-consultants and practicing were collected. Two consultants practiced in an academic 
center and five in a regional hospital. Five of seven GI-consultants collected data of at 
least 100 non-selected consecutive colonoscopies they submitted for accreditation for 
the Dutch FIT-based CRC screening program and these data were used for this study. To 
prevent selection bias, the data the consultants had submitted for the accreditation for 
the screening-program, we verified whether the procedures were indeed consecutive. 
We visited their practices to review the patient charts. For the two other consultants, 
we collected data of consecutive colonoscopies from the first years of consultancy 
from colonoscopy databases. After exclusion based on age, indication and incomplete 
colonoscopies, 692 colonoscopies (75% of all colonoscopies) were available for analysis 
(Table 1). During the consultancy period mean patient age was 59 years, and 44% was 
male. After exclusion the mean patient age remained 59 years and 43% of the patients 
was male. The mean patient age and percentage of male patients did not differ between 
fellows and consultants.
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During training the unadjusted cecal intubation rate ranged from 86.4%-96.0% and 
adjusted cecal intubation rate (excluding procedures with poor bowel preparation and 
obstruction) from 94.0%-99.1%. Unadjusted cecal intubation rates during consultancy 
period ranged from 89.3%-99.0% and adjusted from 94.2%-100%. No significant increase 
in cecal intubation rate was detected after the first 100 colonoscopies or compared to 
their practice when being a consultant.

table 1. Number of procedures during training and consultancy

Training period Training period after 
exclusion*

(% included from total 
number of procedures)

Consultancy 
period

Consultancy period after 
exclusion*

(% included from total 
number of procedures)

Fellow 1
Symptoms
Surveillance
Other

433
166
52

215

144 (33%)
106
38

136
81
41
14

109 (80%)
68
41

Fellow 2
Symptoms
Surveillance
Other

389
175
59

155

147 (38%)
102
45

171
39
78
54

111 (65%)
34
77

Fellow 3
Symptoms
Surveillance
Other

479
177
109
193

207 (43%)
126
81

100
84
14
2

97 (97%)
84
13

Fellow 4
Symptoms
Surveillance
Other

612
312
99

201

333 (54%)
245
88

107
70
27
10

91 (85%)
64
27

Fellow 5
Symptoms
Surveillance
Other

415
202
82

131

194 (47%)
132
62

107
61
33
13

89 (83%)
57
32

Fellow 6
Symptoms
Surveillance
Other

417
225
89

103

224 (54%)
167
57

101
74
21
6

94 (93%)
73
21

Fellow 7
Symptoms
Surveillance
Other

507
199
106
202

223 (44%)
150
73

206
81
25

100

101 (49%)
77
24

Symptoms
Surveillance
Other
total

1456
596

1200
3252

1028
444

1472 (45%)

478
231
107
928

457
235

692 (75%)

*Excluded: patients younger than 18, incomplete colonoscopies, ‘other’ indication (acute colonoscopy, 
FOBT+, positive CT-colonography, polyposis syndromes, Lynch syndrome, IBD) and excluding first 100 pro-
cedures
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Colonoscopies during training

During the overall training period, the ADR ranged from 13.5%-36.1% and differed 
significantly between fellows (p<0.001, Table 2). Univariate logistic regression analyses 
showed a significant association between the odds of finding at least one adenoma and 
patient’s age, gender and colonoscopy indication (p<0.001 for all three associations ). 
After adjusting for these variables, the odds to detect at least one an adenoma ranged 
from 0.64 (0.40-1.03) to 0.29 (0.17-0.48) among all fellows compared to the highest 
detector, although not significant for fellow 2 and 3 (Table 2).

table 2. Comparison of ADR during training (ranked by odds)*

(N=1472) ADR *OR (95% CI) p-value

Overall 24.6%

fellow 1 36.1% 1

Fellow 3 30.4% 0.63 (0.39-1.02) 0.060

Fellow 2 27.9% 0.60 (0.36-1.01) 0.056

Fellow 4 25.2% 0.59 (0.38-0.92) 0.019

Fellow 6 22.3% 0.54 (0.33-0.88) 0.013

Fellow 5 21.6% 0.44 (0.27-0.74) 0.002

Fellow 7 13.5% 0.22 (0.13-0.38) P<0.001

* Adjusted for patients age, gender and indication, after exclusion

Colonoscopies during consultancy

The ADR among the 7 GI-consultants ranged from 19.8%-40.2%; the difference was 
not statistically significant (p=0.066, Table 3). Again univariate logistic analyses were 
performed analyses to calculate the odds for adenoma detection corrected for age, gen-
der and colonoscopy indication, which were all statistically significant related to ADR 
(p<0.001). Although the difference in ADR did not reach statistical significance, after 
adjusting for age, gender and colonoscopy indication, comparison with the highest 

table 3. Comparison of ADR during consultancy (ranked by odds)*

(N=672) ADR *OR (95% CI) p-value

Overall 33.3%

GI-consultant 3** 40.2% 1

GI-consultant 5 38.2% 0.64 (0.34-1.21) 0.172

GI-consultant 6 36.2% 0.51 (0.27-0.98) 0.044

GI-consultant 4 33.0% 0.45 (0.23-0.86) 0.015

GI-consultant 2 32.1% 0.39 (0.21-0.74) 0.004

GI-consultant 1 32.4% 0.32 (0.17-0.62) 0.001

GI-consultant 7 19.8% 0.26 (0.13-0.52) <0.001

* Adjusted for patients age, gender and indication, after exclusion
** GI-consultants are numbered in the same order as during the training
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detector was significant for 5 of the 6 GI-consultants (OR ranged from 0.64 (0.34-1.21) to 
0.26 (0.13-0.52), Table 3).

Association between ADR during training and consultancy

Only for GI-consultant 5 and 6 the ADR was significantly higher during consultancy 
than it was during the years of their training (Figure 1). We evaluated whether an ADR< 
20% during the overall training period was associated with a lower adenoma detection 
as a GI-consultant, adjusted for patient age, gender and colonoscopy indication. Dur-
ing the overall training period, only fellow 7 had an ADR lower than 20% (13.5%), and 
this was associated with a significantly lower ADR during consultancy (OR 0.51, 95% 
CI 0.30-0.87) compared with fellows with an ADR>20% during training. We also evalu-
ated if an ADR<20% during the first 100 colonoscopies autonomously performed was 
associated with an increased ADR during the remainder of the training. Fellow 5, 6 and 7 
had ADRs lower than 20% during the first hundred procedures (18.8%, 18.5% and 8.6% 
respectively, Table 4), and this was associated with a significantly lower ADR during the 
remainder of the training (OR 0.69, 95% CI 0.51-0.93), but not with a lower ADR during 
consultancy (p=0.68).

Fellow 1 Fellow 2 Fellow 3 Fellow 4 Fellow 5 Fellow 6 Fellow 7
0%

10%

20%

30%

40%

Training

Consultancy

p<0.01p<0.05

    36.1%              27.9%                30.4%                25.2%              21.6%               22.3%              13.5%

 32.1%              32.4%                40.2%                33.0%              38.2%               36.2%              19.8%

A
d

en
o

m
a

d
et

ec
ti

o
n

ra
te

figure 1. For each fellow, the ADR during training and during consultancy are shown. Only for fellow 5 and 
6 the ADR was significantly higher during consultancy than it was during the years of training.
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dIsCussIon

The ADR is considered the most important surrogate quality indicator for colonoscopy, 
and varies widely among endoscopists.12,15–19 In this study we evaluated if a variation 
in ADR is already present during colonoscopy training, and if individual ADRs during 
training predict ADR in later practice. After correction for age, gender and colonoscopy 
indication, we detected a significant variance in ADR among 7 fellows during their train-
ing (range 13.5%-36.1%, p<0.001). Although the difference in ADR among these fellows 
when being GI-consultants did not reach statistical significance, after adjusting for 
age, gender and colonoscopy indication, when comparing consultants to the highest 
detector, this was significant for 5 of the 6 GI-consultants. Only two of the fellows im-
proved their ADR after their training (21.6% to 38.2%, p-value=0.004 and 22.3%-36.2%, 
p-value=0.011). Furthermore, our data suggest that an ADR <20% during the training is 
associated with a lower ADR as a GE-consultant.

This study has several limitations. Only 7 GI-fellows in this study were included in this 
study, as we chose to include merely fellows who performed their entire endoscopy 
training in the AMC, to ensure all fellows received the same training, level of supervision 
and followed the same protocols. The fact that only fellows performing their training 
in the AMC were included, may limit generalizability of the results. The small number 
of participating fellows could have led to a bias, as we could only compare 1 fellow 
with an ADR <20% with the other detectors in our regression model. A future study 
should include more fellows, preferably from different teaching hospitals. Because of 
the retrospective design of this study, not all quality indicators were reported during 
colonoscopies. We could not correct the ADRs for poor bowel preparation, a potential 
confounder, as this was not always reported in the colonoscopy reports because the 
importance of reporting on quality indicators of colonoscopies was not as much ac-

table 4. ADR during first 100 autonomous colonoscopies

Number procedures* Number procedures
≥ 1 adenoma

ADR

Fellow 1 34 11 32.4%

Fellow 2 55 23 41.8%

Fellow 3 52 20 38.5%

Fellow 4 68 16 23.5%

Fellow 5 64 12 18.8%

Fellow 6 65 12 18.5%

Fellow 7 58 5 8.6%

total 396 99 25.0%

*After exclusion of: patients younger than 18, incomplete colonoscopies, ‘other’ indication
(acute colonoscopy, FOBT+, positive CT-colonography, polyposis syndromes, Lynch syndrome, IBD)
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knowledged at that time. The retrospective design however also has an advantage as 
it rules out the threat of observer bias (Hawthorn effect; endoscopists might be more 
aggressive in polyp detection than usual when they are aware that their detection rates 
are being recorded29). Another limitation is the heterogeneity of colonoscopy indica-
tions. Unfortunately this is was inevitably, as we aimed to include all colonoscopies the 
fellows performed during the training, and because of the retrospective design of the 
study. The heterogeneity of colonoscopy indications however, seems equal among the 
different fellows. Only 45% of all colonoscopies performed during the training were 
included (1472 of 3235 colonoscopies) in the analyses, compared to 75% (692 of 928 
colonoscopies) during consultancy. These rates were based on exclusion of the first 
100 supervised colonoscopies, incomplete colonoscopies, emergency procedures, 
positive CT-colonography, and procedures in patients with polyposis syndrome, which 
were more frequent during the training compared to the consultancy. For consultant 
2 and 7 relatively more patients were excluded than for the others, as they performed 
respectively many colonoscopies in patients with polyposis or Lynch syndrome or in 
IBD-patients. The number of colonoscopies performed by the consultants was relatively 
small compared to the number they performed when being fellows. It was difficult to 
collect data from the consultancy period, as they all worked in different hospitals with 
different reporting systems and electronic patient files. We chose to include a random 
selection of consecutive colonoscopies they performed in their practice to obtain a 
reliable impression of the detection rates of all individual consultants. Finally, in the 
analyses the limit of a low-detector was set at <20% because this was found to be as-
sociated with an increased risk of interval carcinomas.8 However, the original study by 
Kaminski et al was performed in a colonoscopy screening population8. In this study only 
diagnostic and surveillance colonoscopies were included, for which a minimal ADR of 
20% might be too low. In the scarce literature, a recent study reported that the ADR 
stratified by colonoscopy indication was highest for surveillance colonoscopies, fol-
lowed by screening and then diagnostic30 and ADRs in symptomatic and surveillance 
populations vary from 17 to 49%.31,32 We decided to use 20% as a lower threshold as the 
fellows performed the colonoscopies between 2004-2012, when endoscopists were less 
aware of the importance of ADR. Future studies are needed to establish the threshold 
ADR for other populations than screening.

ADR is considered the most important surrogate quality indicator of colonoscopy, be-
cause it is inversely associated with the risk of interval carcinomas.8,9 To our knowledge, 
our study is the first to evaluate individual ADRs of GI-fellows during the years of their 
colonoscopy training. Most previous studies evaluating the ADR of fellows focused on 
comparison of the ADR of GI-consultants alone with the ADR in colonoscopies were a 
fellow was involved.23,25–27 Two studies reported a significantly higher ADR in colonosco-
pies were a fellow was involved, and observed an increase with each year of training.23,26 
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Conversely, a meta-analysis from 2013 did not observe an effect on ADR by fellow 
involvement, and only one study in this meta-analysis observed a decrease in ADR with 
fellow involvement.24 Only two studies evaluated ADR during the course of the training 
and observed no increase in ADR over time; individual fellow ADRs were not reported.20,22 
To be able to report on actual independent fellow adenoma detection, in our study we 
only included colonoscopies for which no supervisor was present during withdrawal. We 
observed a large variance in ADR already present during training (13.5%-36%). In a small 
study of only 218 patients, Munroe et al observed a decrease in adenoma miss rates 
with increasing experience, in a tandem colonoscopy study in which withdrawal was 
first performed by the trainee and secondly by an attending physician.33 No individual 
ADRs of fellows were reported.33 In contrast with these results, we observed that having 
an ADR below 20% during the first 100 autonomously performed colonoscopies in train-
ing was associated with a significantly lower ADR during the remainder of the training. 
We excluded the first 100 colonoscopies because these procedures were completely 
supervised and the fellows did not perform individual withdrawal. We do not have 
data regarding the supervisors at the time, however the group of staff members in our 
department that provide supervision of fellows has not changed much during the study 
period. Whether the emphasis of the supervising mentor is on polyp detection or not, 
might affect a fellow’s ability to achieve a high ADR in later practice. Prospective studies 
should investigate the role of supervisors in the ADR of fellows in training.

A second observation was that the single fellow who had an ADR below 20% during 
the complete training period, also had a low ADR during consultancy. Only two fellows 
improved their ADR significantly after their training. The number of fellows we could 
include is too small to draw strong conclusions, however our data suggest that a high 
ADR of GI-consultants may already be predicted during their training. Larger studies 
evaluating colonoscopy quality of more fellows throughout their entire colonoscopy 
training are needed to confirm our findings.

Previous studies evaluating competence in colonoscopy focused on cecal intuba-
tion.20–22,34 The average number of colonoscopies fellows should perform before they 
reach an adequate cecal intubation rate (CIR) of at least 90% varied greatly in these 
studies, ranging from 200 to 500 colonoscopies.20–22 Although we were unable to correct 
for help of a supervisor, all fellows attained a CIR of 85%, and an adjusted CIR of ≥90% 
during their training. As CIR is an important quality indicator of colonoscopy, this should 
be monitored throughout the training in colonoscopies where the cecum was inde-
pendently reached without help from a supervisor. A recent British study used trainee 
e-portfolios from the national Joint Advisory Group on GI Endoscopy (JETS) database 
to determine the number of colonoscopies needed to perform to attain competency, 
and discovered that this number was different per trainee.35 In response to this study, 
Bretthauer and Brandrund therefore question the number of colonoscopies performed 



77

Adenoma detection rate varies during colonoscopy training

as most important measure of competency, and emphasize that quality indicators such 
as cecal intubation rate and adenoma detection rates should be measured during train-
ing instead.36

Although not statistically significant, ADR varied widely among the GI-consultants 
(range 19.8%-40.2%, p=0.066). This finding is in line with previous studies describing 
ranges in ADR from 7%-44% and 22%-44.7% in screening colonoscopies16,19 and 15.5%-
41.1% in diagnostic colonoscopies.17 Previous studies showed that simple monitoring of 
quality parameters, together with feedback and benchmarking can improve colonosco-
py quality and increase ADR.29,37–39 During the training of the fellows in our study (2004-
2012), no feedback was provided and at that time there was not as much awareness of 
the importance of quality indicators of colonoscopy. As this study suggests that the ADR 
may already be predicted during colonoscopy training, feedback and benchmarking 
of all quality parameters including ADR should already be implemented early during 
the training from the moment the fellow performs colonoscopies independently. This 
would result in better performing endoscopists with higher ADRs in daily practice as 
a consultant. This allows for comparison of quality of colonoscopy during training and 
specific actions for improvement of underperformers. Feedback can only be provided 
if colonoscopy reports include the key quality indicators. The first step would be to 
implement mandatory registration of quality indicators for all colonoscopies performed 
during the training, preferably achieved by a structured colonoscopy report.36,40

In conclusion, this study demonstrated that variance in ADR is already present during 
the colonoscopy training of GI-fellows. The majority of the fellows did not improve their 
ADR after finishing their training. However, our data suggest a low ADR during training is 
predictive of also detecting less adenomas as a consultant. These findings indicate that 
the ADR may already be predicted during colonoscopy training. We suggest that feed-
back and benchmarking of all quality indicators including ADR should be systematically 
implemented early during the entire training. We also suggest that each report during 
the training includes the level of supervision during colonoscopy. Future prospective 
and multicentre studies should investigate the possibilities of quality monitoring of GI-
fellows and its influence in improving quality.
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