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Correlation between ADR of screening and all colonoscopies
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Background and Aims. Colonoscopy with polypectomy are associated with a reduction in the incidence of colorectal 
cancer (CRC), as well as mortality, secondary to CRC. Because of the variation in physicians’ performance and the risk 
of interval CRC after a colonoscopy, several quality indicators have been established. ADR (adenoma detection rate) 
is a generally accepted quality indicator. But it is also a target of possible gaming and achieving an adequate number 
of colonoscopies only from screening may be a problem for some practices. The aim of this study was to compare 
ADR for colonoscopies done for various indications and to look for correlations between the ADR of screening and all 
examinations. 
Methods. We retrospectively assessed the quality indicators of all colonoscopies performed in a nonuniversity hospi-
tal, Frydek-Mistek, from January 2013 to December 2017. We calculated the ADR for all colonoscopies in patients over 
50 years of age (subdivided into screening, surveillance, diagnostic) and separately only for screening colonoscopies. 
Correlations were made using the Pearson’s correlation coeficient. 
Results. The sample was composed of 6925 patients over 50 years of age (3620 men, 3305 women, mean age 66.2 
years). The ADRs for screening and surveillance were higher than for diagnostic colonoscopies for all of the endosco-
pists, and the ADRs for all colonoscopies were lower than for screening, but sufficiently over 25%. There was a positive 
correlation between the ADR of screening and all colonoscopies (r=0.906, P<0.005). 
Conclusions. The calculation of ADR for all colonoscopies was possible in our endoscopic department, and there was 
a positive correlation with ADR for screening colonoscopies. ADR for all colonoscopies is a good tool for calculating 
real ADR from large sample sizes without gaming.
Trial Registration: ClinicalTrials.gov (NCT03730441).
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BACKGROUND AND AIMS

Colonoscopy with polypectomy is associated with a 
reduction in the incidence of colorectal cancer (CRC), as 
well as mortality secondary to CRC (ref.1,2). Because of 
the variation in physicians’ performance and the risk of in-
terval CRC after a colonoscopy, several quality indicators 
have been established.  ADR (adenoma detection rate) 
is the number of patients with one or more adenomas 
removed during screening colonoscopy in patients age 
50 years or older, and it is a generally accepted quality 
indicator3. ADR reflects the adequate inspection of the 
bowel mucosa, and it has been inversely associated with 
the risk of interval CRC and CRC death4,5. Corley et al.6 
presented a 3% reduction in CRC incidence and a 5% 
reduction in CRC mortality for each 1% increase of ADR. 
The minimum target for overall ADR is at least 25% (30% 
for men, 20% for women) (ref.7).  

For possible gaming with ADR, other indicators have 
been discussed. PDR (polyp detection rate) is defined 

as the proportion of patients with one or more polyps 
removed during screening colonoscopy in patients age 
50 years or older. Calculating PDR does not require his-
topathology data; thus, it can be useful in the “resect and 
discard“ strategy, and it correlates well with ADR (ref.8,9). 
With an average adenoma-to-polyp detection ratio of 0.64, 
the minimum standard PDR was estimated at 40%, which 
corresponds to an ADR of 25% (ref.4). On the other hand, 
calculating PDR can lead to the removal of clinically in-
significant lesions, for example, distal colon diminutive 
hyperplastic polyps. MAP (mean adenoma per colonos-
copy) or APCR (adenoma per colonoscopy rate) calculate 
all adenomas found and removed during a procedure and 
reflect the quality of the examination of the entire length 
of the colon. It is considered to be the most objective 
quality indicator. But MAP was proven not to be superior 
to ADR in a study by Kaminsky et al.10. 

One way of possible gaming with ADR is the so-called 
one and done strategy. Because only one adenoma is 
needed, after the removal of the first adenoma, the re-
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maining colon can be examined less carefully11. Another 
way of gaming with ADR is changing the colonoscopy 
indication. The doctor can call the examination a screen-
ing examination if an adenoma has been detected, and a 
diagnostic examination using patient’s symptoms as the 
indication if no adenoma was detected. This can be solved 
by calculating the overall ADR instead of the screening 
ADR (ref.12). 

Also achieving of an adequate number of colonosco-
pies only from screening could be a problem for some 
practices. 

The aim of this study was to compare ADR for colo-
noscopies performed for various indications and to look 
for  correlations between the ADR of screening and all 
examinations.

METHODS

We retrospectively assessed the quality indicators of 
all colonoscopies performed in the nonuniversity hospi-
tal Frydek-Mistek from January 2013 to December 2017. 
The data from all colonoscopies performed at Frydek-
Mistek are recorded in our database. The database con-
tains epidemiologic data about the patient (age, gender, 
antiplatelet and anticoagulation therapy, family history 
of colorectal cancer), data about the examination (type 
of examination, indication, sedation, bowel preparation, 
cecal intubation, number of lesions), histologic results, 
and complications. 

Table 1. Data of all 6 endoscopists in the endoscopic department together.

All indications Screening Surveillance Diagnostic
n Age Men% ADR n ADR n ADR n ADR

6925 66.2 52.3 42.6 2099 46.4 1875 48.7 2951 36.1

Table 2. Number, age, proportion of men, and ADR of all colonoscopies.

All indications
Endoscopist n Age Men% ADR

1 1467 65.4 51.1 39.1
2 419 65.8 58.0 47.0
3 815 66.3 49.3 37.7
4 1394 66.2 53.7 41.7
5 2406 66.6 51.8 45.0
6 424 66.8 54.2 48.6

Table 3. Number and ADR of screening, surveillance, and diagnostic colonoscopies.

Screening Surveillance Diagnostic
Endoscopist n ADR n ADR n ADR

1 567 41.3 380 45.3 520 32.1
2 146 49.3 186 52.7 87 31.0
3 170 40.0 226 48.7 419 30.3
4 430 49.3 379 44.6 585 39.4
5 700 48.3 589 52.8 1117 38.9
6 86 57.0 115 47.0 223 46.2

The colonoscopies were performed by 6 experienced 
endoscopists–gastroenterologists. All examinations were 
performed using high-definition endoscopes.

The study was approved by the local institutional re-
view board. The local institutional review board granted 
exemption from informed consent with the study, as the 
patients were receiving the standard of care, the data col-
lection did not influence the medical practice, and the 
data was deidentified before the analysis. All patients 
signed an informed consent with colonoscopy. The study 
was registered on ClinicalTrials.gov (NCT03730441).

The data of patients over 50 years of age scheduled for 
colonoscopy between January 2013 and December 2017 
were included. Study indications were grouped into the 
following categories: screening, surveillance, and diagnos-
tic. Therapeutic examinations, IBD, the management of 
complications, and sigmoidoscopies were excluded from 
the study. 

A correlation analysis  was performed using Pearson’s 
correlation coeficient, multiple chi square test was used to 
compare the patients’ age, and one way ANOVA was used 
to compare the proportion of men and women among 
endoscopists; P<0.05 was considered significant. The sta-
tistical analysis was calculated using SPSS (version 19.0). 

RESULTS

In the study period, 10,472 colonoscopies and sig-
moidoscopies were done in total. Sigmoidoskopies and 
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colonoscopies with indication therapeutic, IBD and man-
agement of complications were excluded from the study. 
The group for statistics was composed of 6925 patients 
(3620 men, 3305 women, mean age 66.2 years, SD ± 9.2 
years) who underwent screening (2099 patients), surveil-
lance (1875 patients), or diagnostic colonoscopy (2951 
patients). The data of all 6 endoscopists in the endoscopic 
department together are mentioned in Table 1.

Among the 6 endoscopists, there were differences in 
the proportion of men and women (P=0.048) and age of 
patients (P=0.002) (see Table 2). This should be taken 
into consideration when comparing various endoscopists, 
but it does not affect the correlation analysis of ADR 
from all and screening colonoscopies. The only female 
endoscopist (Number 3) had a higher proportion of fe-
male patients (50.7% women, 49.3% men) than her male 
colleagues.

The ADRs for screening (40-57%) and surveillance 
(44.6-52.8%) were higher than for diagnostic colonos-
copies (30.3-46.2%) for all endoscopists (see Table 3). 
The ADRs for all colonoscopies (37.7-48.6%) were lower 
than for screening, but sufficiently over 25 % (see Table 
2). There was a positive correlation between the ADR of 
screening and all colonoscopies (r=0.906, P<0.005). 

DISCUSSION

The quality of the colonoscopic examination is now 
considered to be one of the most important parts of all 
CRC screening programs. It has been proved that a lower 
quality of the exam can result in interval colon cancers 
and that this trend can be prevented by the appropriate 
training of endoscopists with low ADR (ref.5). Various 
quality indicators of colonoscopic examinations were es-
tablished in the current guidelines from 2017, preproce-
dure, related to the procedure, and postprocedure4. ADR 
is the gold standard, but it has several limitations, and 
there is a space for possible gaming. 

A possible way of gaming with ADR, “indication 
gaming“ is changing the colonoscopy indication, when 
patients have multiple indications for a colonoscopy. The 
doctor can call the examination a screening examination 
if an adenoma has been detected, or a diagnostic examina-
tion using the patient’s symptoms as the indication if no 
adenoma was detected. This can be solved by calculating 
the overall ADR instead of the screening ADR (ref.12). 
In a study performed by Rex et al. from 2017, after “the 
indication gaming“ in patients with both screening and 
diagnostic indication, a single expert colonoscopist was 
able to increase his apparent screening-only ADR from 
48.8% to 55.1% (ref.12).

Our study compared ADR for colonoscopies done for 
various indications. The ADR for all endoscopists in our 
study was 46% for screening and 42% for all colonosco-
pies, which exceeds the current quality standards. The 
ADRs for screening and surveillance were higher than for 
diagnostic colonoscopies for all endoscopists. The ADRs 
for all colonoscopies were lower than for screening, but 
sufficiently over the recommended value of 25%.

There was a positive correlation between the ADR of 
screening and all colonoscopies, so it is feasible to sub-
stitute screening ADR by overall ADR in daily practice. 
The advantage of overall ADR is in reducing “the indica-
tion gaming“, as was previously mentioned. Moreover, 
calculating ADR from a higher number of examinations 
compared with only from screening is more reliable. For 
practices in which there are more surveillance and diag-
nostic colonoscopies, achieving an adequate number of 
screening examinations could be a problem. In a study by 
Do et al., large sample sizes (eg, 500) were required for a 
reliable assessment of an endoscopist's ADR (ref.13). Also 
important, Corley’s  study proving a strong relationship 
between lower ADR and a higher risk of interval CRC 
was performed for screening, surveillance, and the evalua-
tion of symptoms, not only for screening colonoscopies6,14. 
The overall ADR may not be significantly altered by the 
patients mix, and it may still be an important quality mea-
sure14,15. Also, in a study calculating not the ADR, but 
the PDR of polyps ≥5 mm, the differences in PDR-5mm 
between the clinical and screening colonoscopies could be 
explained by the endoscopist; the PDR-5mm benchmarks 
may be similar for clinical and screening colonoscopies16. 
The demographic mix may be far more important than 
the procedural indication for the calculation of ADR. Age 
and sex really make a difference. It may make more sense 
to calculate ADR by sex and age than by indication14,17. 

In our study, the only female endoscopist had a higher 
proportion of female patients than her male collegues. 
There is the possibility that female patients prefer female 
endoscopists for their colonoscopy. So it may be useful to 
calculate ADR by sex or to monitor endoscopists‘ propor-
tion of men and women in daily practice. 

The limitations of this study include that it was per-
formed at a single center. All 6 of the endoscopists had 
overall and screening ADRs above 35% (screening ADRs 
above 40%). Thus, the results may not be generalizable in 
centers with lower ADRs. 

CONCLUSIONS

In summary, the calculation of the ADR for all colo-
noscopies was possible in our endoscopic department, 
and there was a positive correlation with ADR for screen-
ing colonoscopies. Because of the inclusion of diagnostic 
examinations, the ADR for all colonoscopies was lower 
than for screening, but still over the recommended values. 
ADR for all colonoscopies is a good tool for calculat-
ing real ADR from large sample sizes without gaming. 
Calculating ADR by sex or monitoring endoscopists‘ 
proportion of men and women could be helpful in daily 
practice and could make ADR more objective. 
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