
Introduction
Colonoscopy is a cornerstone procedure in the diagnosis of
large bowel conditions and in colorectal cancer (CRC) screening
programs. Several quality indicators have been proposed for
colonoscopy, one of which is the cecum intubation rate. There

is considerable variation in endoscopist performance and it has
been shown that poor cecum intubation rate (CIR) is correlated
to increased risk of post-colonoscopy CRC [1].

Some guidelines differentiate between minimum standards
for CIR, depending on whether it is in screening (95% CIR) or
clinics (90%) and excluding cases with poor bowel cleansing,
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ABSTRACT

Background and study aims Some guidelines recom-

mend a minimum standard of 90% cecal intubation rate

(CIR) in routine clinics and 95% in screening colonoscopy,

while others have not made this distinction – both with lim-

ited evidence to support either view. This study questions

the rationale for making such differentiation.

Patients and methods We assessed cecum intubation

rates amongst colonoscopies recorded in the Norwegian na-

tional quality register Gastronet by 35 endoscopists per-

forming both clinical and screening colonoscopies. Colonos-

copies were categorized into primary screening colonosco-

py, work-up colonoscopy of screen-positives and clinical co-

lonoscopy or surveillance. Cases with insufficient bowel

preparation or mechanical obstruction were excluded.

Endoscopists were categorized into “junior” and “senior”

endoscopists depending on training and experience. Uni-

variable and multivariable logistic regression analyses were

applied.

Results During a 2-year period, 10,267 colonoscopies were

included (primary screening colonoscopy: 746; work-up co-

lonoscopy of screen-positives: 2,604; clinical colonoscopy or

surveillance: 6917). The crude CIR in clinical routine colo-

noscopy, primary screening colonoscopy and work-up colo-

noscopy was 97.1%, 97.1% and 98.6%, respectively. In a

multiple logistic regression analysis, there were no differen-

ces in CIR between the 3 groups. Poor bowel cleansing and

female sex were independent predictors for intubation fail-

ure.

Conclusion Cecal intubation rate in clinical colonoscopies

and colonoscopy screening are similar. There is no reason to

differentiate between screening and clinical colonoscopy

with regard to CIR.

Original article
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severe colitis and strictures requiring therapy [2–4]. Other
guidelines do not differentiate and recommend 90% CIR for all
colonoscopies with no adjustments or exclusions [5] or with ad-
justment for cancer strictures requiring surgery [6]. These re-
commendations are largely based on historical data from rou-
tine clinics and screening [2] with limited consideration of self-
selection of the target populations and performing endo-
scopists. The need to differentiate between screening and clin-
ical standards may be a myth and simply due to the skills of the
screening endoscopists who may be self-selected, specially
trained or otherwise dedicated to perform screening colonos-
copy.

Two studies have particularly addressed this issue, one
showing similar CIR in colonoscopies whether due to screening,
surveillance or symptoms in 129,549 colonoscopy reports from
507 endoscopists to the Clinical Outcomes Research Initiative
(CORI) in Oregon, USA [7]. In this study, endoscopist character-
istics were limited to level of experience and any organizational
bias was not accounted for, e. g. the extent of allocating some
endoscopists to certain groups of patients or screenees. The
other was a smaller, single-center study comprising 1,056 colo-
noscopies from 5 endoscopists showing poorer CIR in routine
clinics than screening colonoscopy [8]. In this study, all endos-
copists were performing routine clinical and screening colonos-
copies, but the study was restricted to 1 center and very few
endoscopists. The present observational study from the Gas-
tronet quality assurance register (www.kreftregisteret.no/gas-
tronet) seeks to limit organizational bias by investigating ce-
cum intubation rates among endoscopists who individually per-
form both clinical and screening colonoscopy in the same
endoscopy unit. Given this background, the aim of the study
was to investigate factors related to CIR in 3 different settings:
routine clinical colonoscopy, primary screening colonoscopy
and work-up colonoscopy of screen-positives after screening
by other methods than colonoscopy (fecal occult blood testing
or flexible sigmoidoscopy).

Patients and methods
The study includes all outpatients, non-emergency colonosco-
pies prospectively reported to the Gastronet quality register
from January 1, 2013 to December 31, 2014 from 4 non-aca-
demic hospitals in Norway. These hospitals were hosting cen-
ters for 2 colorectal cancer screening trials and they provided
clinical colonoscopy services for symptomatic patients (routine
clinics). The screening methods used were immunochemical
fecal occult blood tests (iFOBT), flexible sigmoidoscopy or pri-
mary colonoscopy screening. In all centers, Olympus colonos-
copies were used with access to magnetic endoscope imaging
(MEI – ScopeGuide).

In Norway, endoscopists are committed to reporting key
performance quality indicators of their colonoscopies to the
national quality register Gastronet. In the current study, endo-
scopists who had reported at least 30 colonoscopies for either
screening or routine clinics in the same hospital in the study
period, were included. Endoscopists were categorized into
“seniors” (more than 2 years of experience from routine clinical

colonoscopies), and “juniors”. Juniors were residents who com-
pleted colonoscopy training during the past 2 years before start
of the study. They were primarily trained for performing flexible
sigmoidoscopy screening and work-up colonoscopy when hav-
ing reached a level of proficiency to permit running their own
endoscopy lists. Seniors were not subjected to this systematic
training. Other than having documented proficiency through
Gastronet, there are no formal requirements to training to be
allowed to perform screening colonoscopies in Norway.

Two of the hospitals were hosting units serving a random-
ized trial on primary colonoscopy screening – the NordICC
study (Centers 1 and 2) [9]. Another 2 hospitals hosted a ran-
domized trial comparing flexible sigmoidoscopy and iFOBT
screening– the Bowel Cancer Screening in Norway (BCSN)
(Center 3 and Center 4) (www.kreftregisteret.no/en/screen-
ing/Screening-for-colorectal-cancer/). The endoscopists em-
ployed in the respective hosting hospitals were doing either a
combination of clinical and primary screening colonoscopy
(Centers 1 and 2) or a combination of clinical colonoscopy, flex-
ible sigmoidoscopy screening and work-up colonoscopy of
screen-positives from flexible sigmoidoscopy or iFOBT screen-
ing (Centers 3 and 4). Clinical colonoscopy was defined as out-
patient colonoscopies performed due to symptoms or follow-
up on these patients. Cases with missing registration of cecal
intubation status (no information on having reached the cecum
or not), examinations with no intent to reach the cecum (e. g.
polypectomy site inspection after removal of distal polyps)
and patients with previous CRC (resected bowel segments and
therefore presumed easier to intubate) were also excluded
from analyses. Further, cases with an explicitly stated reason
for intubation failure either due to mechanical stricture or
poor bowel preparation were also excluded, purely based on
the subjective judgement of the endoscopist (not the authors).
The Boston Bowel Prep Scale (BBPS) was used for assessment of
the quality of bowel cleansing in a range from 1 to 9 collectively
for all 3 segments (distal colon with rectum, transverse colon
and proximal colon).

The primary outcome of the study was cecal intubation rate
(CIR). Gastronet is approved by the Norwegian Social Science
Services and the Norwegian data Inspectorate. Gastronet is
granted a waiver from the ethics committee of South-East Nor-
way to which this national register is affiliated.

Statistics

Independent Student’s t-test was used for analysis of continu-
ous data and Chi-squared test for categorical data. Univariate
and multivariate logistic regression analysis was performed for
CIR with the following co-variables: colonoscopy category (pa-
tients in routine clinics, primary screening colonoscopy, work-
up colonoscopy of screen-positives), patient gender, bowel
cleansing (BBPS), indication for having a colonoscopy, endos-
copist category (junior or senior endoscopist), patient age and
endoscopy center (hospital location). Statistical significance
was defined as P<0.05 using two-sided tests. In the multivari-
able logistic regression analysis, only variables individually
reaching statistical significance level in the univariate analyses
were included. Multivariable analysis was performed both ex-
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cluding and including cases declared by the endoscopist to be
impossible to intubate due to mechanical obstruction or poor
bowel cleansing. The statistical package IBM SPSS 19.0 was
used.

Results
Thirty-five endoscopists were included. They were accountable
for 11,577 study colonoscopies (▶Fig. 1). 733 (9.1%) of colo-
noscopies in routine clinics were excluded as they were defined
by referral letter or performing endoscopist as opportunistic
screening (n=50 [0.6%]) or screening due to CRC in relatives
(n =369 [4.6%]). In addition, in both the screening and the rou-
tine clinical colonoscopy groups, patients who had undergone
surgery for CRC (n=314 [3.9%]) with a colon resection were ex-
cluded. Individuals with no information on gender or cecal intu-
bation status were excluded from all 3 groups, as well as cases
defined pre-colonoscopy not to require cecal intubation and
cases where stricture or fecal masses made intubation impossi-
ble as judged by the endoscopist (▶Fig. 1).

A total of 10,267 colonoscopies and 35 endoscopists were
thus analyzed with a combination of primary colonoscopy
screening and routine clinics in 2 centers (Centers 1 and 2)
and a combination of work-up colonoscopy of screen-positives

and of routine clinics in another 2 centers (Centers 3 and 4)
(▶Fig. 1).

Characteristics of clinical patients and screening partici-
pants, respectively, are presented in ▶Table 1. Older age and
poorer bowel cleansing characterized patients for work-up co-
lonoscopy compared to primary colonoscopy screening.

Among patients in routine clinics, the reasons for having a
colonoscopy varied somewhat between centers with symptoms
constituting 66.2% to 72.5% of referrals to colonoscopy and
polyp surveillance requiring about 17% of the colonoscopy ca-
pacity in routine clinics in all hospitals (▶Table 2).

Omission to report cecal intubation status was 1.7%, 3.2%
and 2.4% in primary screening, work-up of screen-positives and
routine clinics, respectively (▶Fig. 1). Cecal intubation rate in
primary colonoscopy screening (724/746 [97.1%]) was identical
to routine clinical colonoscopy (6719/6917 [97.1%]) (P=0.89).
In work-up colonoscopy, the CIR (2567/2604 [98.6%]) was
slightly higher than the 97.1% CIR observed in routine clinical
colonoscopy (P<0.001). In the list of exclusions (▶Fig. 1), “stric-
ture” and “poor bowel preparation” were entirely dependent on
the judgement of the endoscopist as photo or other documenta-
tion was not mandatory. Not excluding these variables from the
analysis reduced the CIR slightly in all three colonoscopy cate-
gories to 6731/7092 (94.9%) in routine clinics, 2568/2730

Exclusions
CRC surveillance:    –  –  314 (3.9)
CRC in family:   –  –  369 (4.6) 733 (9.1)
Wild screening:  –  –  50 (0.6)
*Stricture:  1 (0.1)  14 (0.5)  113 (1.4)
*Faeces obstructing:    7 (0.9)  12 (0.4)  62 (0.8)
No caecal intub. status: 13 (1.7) 24 (3.1) 88 (3.2) 129 (4.7) 193 (2.4) 424 (5.2)
Caecal intub. not intended: 2 (0.3)    15 (0.5)  49 (0.6)
Gender not stated:  1 (0.1)  0            5 (0.1)
Total exclusions:     24 (3.1)  129 (4.7)  1155 (14.3)

Colonoscopies (CS) reported to Gastronet Jan. 2013 – Dec. 2014 by 35 endoscopists working 
with screening and routine clinical CS in the same hospital (n = 11577)

Primary CS screening
N = 770

Work-up CS of screen-pos.
N = 2733

Routine Clinical CS
N = 8074

Primary CS screening

*Preventing caecal intubation

Centre 1 270

Centre 2 476

Centre 3 0

Centre 4 0

Total 746

Centre 1 0

Centre 2 0

Centre 3 1435

Centre 4 1169

Total 2604

Centre 1 1085

Centre 2 1404

Centre 3 2946

Centre 4 1482

Total 6917

Work-up CS of screen-pos. Clinical CS 

▶ Fig. 1 Flowchart for colonoscopies reported from 35 endoscopists performing colonoscopies in 4 hospital-integrated centers for organized
colorectal cancer screening in addition to performing routine clinical colonoscopies in the same hospitals.

Hoff Geir et al. Cecum intubation rate as quality indicator in clinical versus screening colonoscopy… Endoscopy International Open 2017; 05: E489–E495 E491

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



(97.6%) in work-up colonoscopy and 724/754 (96.0%) in pri-
mary colonoscopy screening.

Senior and junior endoscopists had comparable results – all
above 95% CIR (▶Table 3). Assistance of a second endoscopist
was asked for in 494/3126 (15.5%) of colonoscopies initiated by
the junior group compared to 85/7141 (1.2%) in the senior
group (P<0.001). The reasons for the call for assistance were
not specified, but presumed to be mainly for intubation and
therapeutic procedures. Juniors contributed to 79% of work-
up CS (2052/2604) and 45% of clinical CS (3126/6917).

In the univariable model on CIR, patient age and endoscopy
center did not reach statistical significance level and were not
included in the multivariable model (▶Table4). This showed
that categorization into routine clinical colonoscopy, work-up
colonoscopy or primary colonoscopy screening was not a pre-
dictor for cecum intubation, while good bowel cleansing and
examination by an endoscopist systematically trained for
endoscopy screening, with procedural assistance when requir-
ed, were predictors for higher cecum intubation rates. These
results were not altered when including cases subjectively

▶ Table 3 Cecal intubation according to endoscopist category based on experience and training.

Endoscopist category Cecal intubation (%) P value

Screening Work-up Clinical Total

Senior endoscopist1 724/746
(97.1)

542/552
(98.2)

5670/5843
(97.0)

6936/7141
(97.1)

0.30

Risk difference, percentage
points, 95% CI

0.0 (-1.3–1.3) 1.1 (-0.1–2.3) Ref

Junior endoscopist1 2025/2052
(98.7)

1049/1074
(97.7)

3074/3126
(98.3)

0.04

Risk difference,
percentage points, 95% CI

1.0 (0.0–2.0) Ref

1 End result after assistance when needed (1.2% of colonoscopies by seniors and 15.5% by juniors)

▶ Table 2 Indications, n (%), for clinical colonoscopy (excluding colonoscopy due to opportunistic screening and family history) in four hospitals host-
ing units for clinical and screening colonoscopy.

Symptoms Polyp surveillance IBD surveillance Unspecified Total

Center 1 785 (72.4) 198 (18.2) 71 (6.5) 31 (2.9) 1085

Center 2 1018 (72.5) 252 (17.9) 62 (4.4) 72 (5.1) 1404

Center 3 2015 (68.4) 428 (14.5) 259 (8.8) 244 (8.3) 2946

Center 4 981 (66.2) 260 (17.5) 90 (6.1) 151 (10.2) 1482

Total 4799 (69.4) 1138 (16.5) 482 (7.0) 498 (7.2) 6917

IBD, inflammatory bowel disease

▶ Table 1 Characteristics of individuals subjected to colonoscopy (CS).

Screening CS

(n=746)

Work-up CS of screen pos.

(n=2604)

Clinical CS

(n=6917)

Gender

▪ Men 381 (51.1) 1547 (59.4) 3294 (47.6)

▪ Women 365 (48.9) 1057 (40.6) 3623 (52.4)

Age (mean, 95%CI) 60.9 (60.7–61.1) 64.3 (64.0–64.6) 60.6 (60.3 –61.0)

BBPS1 (mean, 95%CI) 8.0 (7.9–8.1) 7.6 (7.5–7.7) 7.5 (7.4–7.5)

BBPS1 score≥6 (%) 703/733 (95.9) 2096/2286 (91.7) 5523/6177 (89.4)

1 Boston Bowel Preparation Scale, summary score for all bowel segments
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▶ Table 4 Odds ratios for cecal intubation in a logistic regression model adjusting for colonoscopy category, gender, Boston Bowel Preparation Score,
indication for CS, endoscopist category.

Unadjusted OR Adjusted OR

No. of CS Mean (95% CI) P value Mean (95% CI) P value

CS category

Clinical CS 6917
[7092]

1.0 (reference) 1.0 (reference)

Work-up CS 2604
[2630]

2.0 (1.4 –2.9)
[2.2 (1.7–2.9)]

< 0.001
[< 0.001]

0.9 (0.5–1.7)
[1.2 (0.7 –2.0)]

0.85
[0.51]

Screening CS 746
[754]

1.0 (0.62–1.52)
[1.3 (0.9–1.9)]

0.89
[0.18]

0.8 (0.4–1.7)
[0.8 (0.4 –1.7)]

0.60
[0.60]

Gender

Men 5222
[5324]

1.0 (reference) 1.0 (reference)

Women 5045
[5152]

0.5 (0.4 –0.7)
[0.6 (0.5–0.8)]

< 0.001
[< 0.001]

0.7 (0.5–1.0)
[0.7 (0.5 –0.9)]

0.06
[0.01]

BBPS 9196
[9272]

1.9 (1.8 –2.1)
[2.1 (1.9–2.2)]

< 0.001
[< 0.001]

2.0 (1.8–2.1)
[2.1 (1.9 –2.3)]

< 0.001
[< 0.001]

Indication for CS

Symptoms 4799
[4928]

1.0 (reference) 1.0 (reference)

Polyp surveillance 1138
[1150]

2.6 (1.5 –4.5)
[2.7 (1.8–4.2)]

0.001
[< 0.001]

2.8 (1.1–7.0)
[2.9 (1.4 –6.1)]

0.03
[0.01]

IBD surveillance 482
[492]

1.1 (0.6 –1.9)
[1.1 (0.7–1.7)]

0.77
[0.56]

0.7 (0.3–1.4)
[0.8 (0.4 –1.6)]

0.31
[0.56]

Unspecified 498
[517]

0.8 (0.5 –1.3)
[0.8 (0.5–1.1)]

0.42
[0.12]

1.5 (0.6–3.6)
[1.8 (0.9 –3.6)]

0.35
[0.12]

Endoscopist group1

Senior 7141
[7295]

1.0 (reference) 1.0 (reference)

Junior 3126
[3181]

1.8 (1.3 –2.4)
[1.5 (1.2–1.8)]

< 0.001
[0.001]

2.0 (1.2–3.5)
[2.3 (1.4 –3.6)]

0.01
[< 0.001]

Age (years)2 10267
[10476]

1.0 (1.0 –1.0)
[0.987 [0.980– 0.995)]

0.34
[0.001]

–
[0.997 (0.985–1.008)] [0.56]

Endoscopy center2

Centre 1 1355
[1384]

1.0 (reference) –

Center 2 1880
[1909]

0.9 (0.6 –1.5)
[1.1 (0.8–1.6)]

0.80
[0.58]

–

Center 3 4381
[4493]

1.0 (0.7 –1.5)
[0.9 (0.7–1.2)]

0.90
[0.44]

–

Center 4 2651
[2690]

0.9 (0.6 –1.3)
[1.1 (0.8–1.5)]

0.51
[0.62]

–

OR, odds ratio; CS, colonoscopy screening; BPPS, Boston Bowel Preparation Score; IBD, inflammatory bowel disease
1 End result of CIR after assistance when required (1.2% of examinations by seniors and 15.5% by juniors).
2 Patient age and endoscopy center did not reach statistical significance level in the univariate logistic regression and were not included in the adjusted model. Re-
sults including cases declared by the endoscopist to be impossible to intubate due to mechanical obstruction (stricture or fecal masses) are added in [brackets].
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judged by the endoscopist to be impossible to intubate due to
stricture or fecal masses (▶Table 4).

Discussion
This study suggests that there is no justification for recom-
mending different thresholds for cecal intubation rate for colo-
noscopy in screening versus routine clinics. In the present Gas-
tronet dataset, there was no difference in CIR between clinical
routine colonoscopy, primary screening colonoscopy and work-
up of screen-positives. This suggests that the endoscopist and
his/her performance skills are more important for CIR than
whether colonoscopy is for clinical or screening purposes. This
is consistent with findings in a large retrospective study from
Oregon, USA on 129,549 colonoscopies performed by 507
endoscopists for screening of average CRC-risk, symptoms or
surveillance showing CIRs around 95% in all three categories
of patients [7]. Similar to several studies, they showed that old-
er age, female gender and poor bowel cleansing were unfavour-
able for CIR – the two latter observations being similar to our
findings.

We chose to keep the 3 categories of colonoscopy rather
than merge the primary screening colonoscopy (presumptively
healthy persons) and work-up colonoscopies (presumptively
with a lesion in the colon) into a common “screening group”
to be compared to routine clinical colonoscopies. Tolerance
and motivation for a full colonoscopy may vary between these
3 categories, both for the patient and for the endoscopist. Both
may be expected to endure more to reach the cecum knowing
that there is a positive screening test compared to a primary CS
screening with no relevant symptoms, signs or test results.
With obvious differences in recruitment of patients and per-
sons for routine clinical colonoscopy, screening or work-up of
screen-positives, it is important to define inclusion and exclu-
sion criteria for estimation of a recommended standard CIR. In
the Oregon study with an overall 95% CIR [7], cases with a prior
intent by the endoscopist not to reach the cecum were exclud-
ed (as in our study) in addition to cases with incomplete demo-
graphic data. The European Commission guidelines for CRC
screening recommend a minimum CIR of 90%, adjusted only
for “obstruction leading to operative intervention” while more
than 95% is “desirable” [6]. The US Multi-Society Task force on
Colorectal Cancer differentiates between an overall quality tar-
get of > 90%, but > 95% in screening, both when adjusting for
poor bowel cleansing, but not for obstructing lesions [2].
Thus, the ease for comparing different guidelines and recom-
mendations depends on which criteria may have been adjusted
for, if any. As shown in ▶Fig. 1, obstructing strictures are more
likely to prevent intubation in routine clinics than screening,
but the difference does not account for a 5% difference in
recommended minimum CIR between screening and clinical
colonoscopy, at least not in this material. Other differences in
case-mix may justify a 5% difference, such as age, gender, co-
morbidity with inactivity and poorer bowel cleansing. Using dif-
ferent minimum standards in a screening and a patient popula-
tion may only be suggestive of a differentiated quality of servi-
ces provided if potential mechanisms for making such a differ-

ence is not brought forward. Quality of performance like the
CIR should be stated with and without adjusting for variables
that may explain a differentiation in quality. Only then will suf-
ficient information be available on which to act to improve sub-
performance.

In the UK, accreditation is required to be allowed to perform
colonoscopies in the national screening program. A series of
10,026 clinical colonoscopies performed by accredited and
non-accredited colonoscopists showed that accreditation
played an independent role for quality outcomes, including
CIR, when adjusting for case mix [10]. With increasing pressure
on endoscopy services to cope with implementation of CRC
screening in several countries, different standards may develop
formally or informally. Self-selection of endoscopists (informal
recruitment) or setting higher standards for endoscopists al-
lowed to perform colonoscopy screening (formal recruitment),
may explain observed differences in CIR [8], possibly giving a
false impression that cecal intubation is harder to achieve in
routine clinical colonoscopy of patients than in screening of
presumptively healthy individuals. Therefore, it is of paramount
importance in these times of screening implementation to fol-
low time trends in the quality of clinical and screening endos-
copy services and reduce the range of subjectivity in estimation
of quality endpoints and of co-variables influencing on these
endpoints.

Without photo or video documentation, cecal intubation is a
subjective procedure endpoint as judged by the endoscopist.
Also, some may consider “seeing the cecum at a distance” as
being equivalent to “having reached the cecum”. Many efforts
have been made to provide objective confirmation of complete
intubation [11]. So far, the use of supportive photo documenta-
tion prevails although a photo of the cecum at distance may be
erroneously accepted as a proof of reaching the cecum. The
subjectivity of cecal intubation combined with reimbursement
only for “complete colonoscopy” in some health insurance sys-
tems, may further encourage overestimating cecal intubation
[12].

In the Gastronet form, endoscopists may indicate mechani-
cal reasons for intubation failure (split into “stricture” or “poor
cleansing”) or “other reasons”. Even when excluding these me-
chanical reasons explaining non-intubation, bowel cleansing
expressed by BBPS score did still play a role in the multivariable
regression analysis on CIR in the present study, suggesting that
poor bowel cleansing may have been underreported as a reason
for intubation failure. This emphasizes the subjectivity also of
co-variables important for CIR and not only the subjectivity of
the endpoint itself: “Have I been to the cecum or not?” Also in
Gastronet, the number of “strictures” causing intubation failure
exceeds the number of CRC cases, suggesting that “sharp
bends,” for example, may be misinterpreted as strictures (un-
published data). For these reasons, there should be no question
of using either unadjusted or adjusted CIR, but rather both
should be presented and both sets of information used to ad-
dress sub-standard performance. Although differentiating be-
tween CIR recommendations in clinics and screening may be
an understandable pragmatic approach, large series of colo-
noscopies now suggest that this may not be necessary and
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that a minimum CIR of about 95% rather than 90% should be
the aim [7]. Our study supports this. When adjusting for “stric-
ture” and “poor cleansing” as mechanical reasons for intuba-
tion failure in our study, this brought the crude (unadjusted)
CIR from 94.9% to 97.1% in routine colonoscopy, from 97.6%
to 98.6% in work-up colonoscopy and from 96.0% to 97.1% in
primary colonoscopy screening, respectively.

The endoscopist category “junior endoscopists” consisted of
young doctors typically recruited straight from junior resident
posts to be the first in Norway to go through a formalized colo-
noscopy training program with some trainers having partici-
pated in Train the Colonoscopy Trainer courses [13]. In relation
to screenees, they have so far only performed work-up colonos-
copy and not primary screening colonoscopy. We registered
their requirement for hands-on assistance by another endos-
copist without specifying if it was for intubation, polypectomy
or other procedures. This registration did, however, expose a
much greater need to ask for help from a second endoscopist
among junior (15.5%) than senior (1.2%) endoscopists, under-
lining their inexperience and junior status. The odds ratio for
successful intubation suggested that senior endoscopists in
our study might have improved their CIR if they had had called
for assistance by a colleague more often. The adjusted OR for
cecal intubation was 2.0 (95% CI 1.2–3.5) for junior endos-
copist (together with senior assistance when needed) compar-
ed to seniors. This is in line with a recent study from Canada
showing that the presence of a trainee did not adversely affect
quality outcomes in colonoscopy [14].

A strength of the current study is that it is restricted to
endoscopists engaged both in screening and clinical colonos-
copy, thus reducing self-selection recruitment bias of endo-
scopists to screening. Further, it is restricted to communities
with non-academic hospitals hosting endoscopy units for rou-
tine clinical colonoscopy and units for organized CRC screening,
thus reducing the risk of organizational and cultural bias.

A weakness of this study is that the recently formally trained
junior endoscopists were only involved in clinical and work-up
colonoscopy, not in primary screening colonoscopy. Primary co-
lonoscopy screening is not a service in Norway and endoscopists
were already engaged in the primary colonoscopy screening
trial subject to the current study when the formal training of ju-
niors started. Another weakness is that photo documentation of
cecal intubation was not mandatory. Also, we did not have infor-
mation on comorbidity expected to be in excess and more se-
vere than in the 2 groups of presumably healthy screenees.
Whatever excess of comorbidity there may have been, that did
not appear to affect the CIR since the CIRs were identical in the
primary screening and the routine clinical CS groups.

Conclusion
Endoscopist performance is more important for CIR than wheth-
er an individual is referred for colonoscopy on clinical grounds or
attends for CRC screening. Subjectivity of endpoint assessment
(cecal intubation) and of important co-variables (e. g. bowel
cleansing) requires both unadjusted (crude) and adjusted CIRs
to be presented to address sub-performance. Unified threshold

for CIR across different indications for colonoscopy may simplify
quality assurance programs and improve acceptance and adher-
ence to standards.
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