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ABSTRACT

Background and Aims: Colonoscopy quality assessment is essential for adequate bowel preparation and complete
examination, yet even validated tools such as the Boston Bowel Preparation Scale (BBPS) remain partly subjective. We
assessed interobserver variability in expert evaluation using a standardized multicenter video dataset. Methods: This
retrospective multicenter study included 64 anonymized complete colonoscopy videos from two academic centers. Eight
experienced gastroenterologists independently evaluated recordings in randomly assigned pairs. Videos were assessed by
five reviewer-pair combinations; individual reviewers evaluated between 10 and 33 examinations, and each pair assessed
between 10 and 23 videos. Assessments included segmental and total BBPS scores, bowel preparation adequacy, and
recognition of key anatomical landmarks: ileocecal valve, appendiceal orifice, hepatic and splenic flexures, and anal verge.
Interobserver agreement was assessed using linear weighted Cohen’s kappa for segmental BBPS scores, intraclass correlation
coefficient (ICC) for total BBPS score, and Cohen’s kappa with overall percent agreement for bowel preparation adequacy
and anatomical landmark recognition. Because reviewer pairs varied across examinations, agreement measures were
interpreted as pooled pairwise agreement across independent expert assessments. The Wilcoxon signed-rank test was
retained as a complementary analysis for paired BBPS score differences. Results: Significant inter-reviewer variability was
observed in BBPS scoring. Differences were found for the right colon, transverse colon, left colon, and total BBPS score:
2.42 vs 1.91, po0.01; 2.47 vs 2.11, po0.01; 2.44 vs 2.22, po0.05; and 7.33 vs 6.23, po0.01, respectively. Overall, bowel
preparation adequacy classification did not differ significantly, although discordant judgments occurred in 34% of
examinations. Anatomical landmark recognition also varied, particularly for the appendiceal orifice and colonic flexures.
Conclusions: Expert-based assessment may show clinically relevant variability despite standardized review conditions,
supporting the need for more objective and reproducible approaches to colonoscopy quality control.
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’ 1. INTRODUCTION

Colonoscopy is considered the gold standard for the
detection and prevention of colorectal neoplasia [1]. How-
ever, its effectiveness relies significantly on the quality of
qthe procedure. Proper bowel preparation and a thorough
examination are essential for accurate visual inspection of the

mucosa, effective lesion detection, and appropriate follow-up
recommendations [2]. For this reason, quality assurance in
colonoscopy has become a central concern in modern
endoscopy practice [2–4].

Several validated indicators are currently used to assess
the quality of colonoscopy [4–6]. The Boston Bowel Prepara-
tion Scale (BBPS) is commonly used to evaluate bowel
preparation quality. It is a structured scoring system with
proven validity and documented interobserver reliability, as
shown in validation studies [7]. Similarly, confirming the
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completeness of the examination usually involves document-
ing key anatomical landmarks, especially those that verify
cecal intubation. In routine practice, however, even these
standardized quality indicators remain partly dependent on
human interpretation.
This dependence on expert assessment remains an

important source of variability in the evaluation of colono-
scopy quality [8]. Although scoring systems and predefined
anatomical landmarks provide a standardized framework,
they do not eliminate subjective interpretation. Assessment
may still be influenced by the reviewer’s clinical experience,
level of attention, and personal opinion when assigning
scores or confirming landmarks. Consequently, the same
colonoscopy may be interpreted differently by different
endoscopists, even when evaluated under standardized
conditions and according to the same criteria.
This variability has practical clinical relevance. Differences

in bowel preparation assessment can determine whether a
colonoscopy is classified as adequate or inadequate, which
may subsequently affect surveillance intervals, the need for
repeat examination, and quality assessment metrics. Like-
wise, inconsistent identification of anatomical landmarks
may influence the assessment of examination completeness,
particularly cecal intubation [9]. Current quality guidelines
place strong emphasis on adequate bowel preparation and
proper documentation of complete colonoscopy as key
performance indicators for both individual endoscopists
and endoscopy units [10,11]. Therefore, inconsistent evalua-
tion of these parameters may reduce the reliability of quality
control in daily clinical practice.
Another consideration is that anatomical landmarks are

not equally easy to identify. While some landmarks, such
as the ileocecal valve or the anal verge, are generally
recognized without difficulty, others are more difficult to
confirm consistently, particularly when video documentation
is brief, of suboptimal quality, or obtained without a stable
view [12,13]. Previous studies have shown that reliable
documentation of cecal intubation should ideally include at
least two distinct cecal landmarks (the appendiceal orifice
and the ileocecal valve) to improve consistency and reduce
the risk of misclassification [2,4,14]. This highlights the
importance not only of reaching the caecum but also of
providing clear and reproducible endoscopic evidence of
cecal intubation.
Recent work has explored automated approaches for

bowel preparation assessment and other quality-related
endoscopic tasks, suggesting that artificial intelligence may
contribute to more consistent and scalable quality control
[15–17]. However, before automated systems can be mean-
ingfully developed and validated, it is necessary to define the
extent and nature of variability in human assessment using
standardized reference material.
Although previous studies have investigated interobserver

variability in bowel preparation assessment or the recogni-
tion of specific anatomical landmarks, most have addressed
these components separately or in less standardized settings
[7,18–21]. The present study adds to this literature by
assessing these components together in a standardized
multicenter video-based dataset of complete colonoscopy
examinations. Specifically, the study combined independent
expert evaluation of segmental and total BBPS scores,
bowel preparation adequacy classification, and recognition
of key anatomical landmarks within the same assessment
framework.

The primary objective of the present study was to quantify
interobserver variability in colonoscopy quality assessment
among experienced gastroenterologists reviewing standard-
ized colonoscopy videos. We hypothesized that clinically
relevant variability would still be observed even under
standardized viewing and assessment conditions. By char-
acterizing this variability across both bowel preparation
scoring and landmark recognition, the study may help define
areas in which complementary objective tools could support
more reproducible colonoscopy quality assessment [8].

’ 2. MATERIALS AND METHODS

This retrospective, observational, multicenter study was
based on full-length withdrawal-phase colonoscopy videos
recorded during routine clinical practice. The study was
designed to allow standardized reassessment of the same
procedures by different reviewers under identical viewing
conditions.
A total of 66 colonoscopy recordings were screened for

eligibility. Eligible cases were complete colonoscopy videos
from patients undergoing colorectal cancer screening at two
tertiary academic centers in Romania. Screening-eligible
patients included those at average risk, defined as indivi-
duals aged 50–74 years with a positive fecal immunochem-
ical test (FIT), and those at increased risk due to a family
history of colorectal cancer in a first-degree relative
diagnosed after the age of 50 years [1,22,23]. Additional
eligibility criteria included no personal history of colorectal
cancer or colonic polyps, no prior colonic surgeries, and
signed informed consent for colonoscopy. Videos had to
demonstrate a complete examination of the caecum and meet
quality standards for structured assessment. Exclusion
criteria were incomplete exams, major technical issues, or
insufficient data for evaluation. Two recordings from
the Iaşi center were excluded due to technical problems.
The final group consisted of 64 complete colonoscopy videos:
43 from the Institute of Gastroenterology and Hepatology at
‘‘Sf. Spiridon’’ Emergency University Hospital in Iaşi, and
21 from Fundeni Clinical Institute in Bucharest.
All procedures were digitally recorded during routine

endoscopic practice using Olympus systems (EVIS EXERA
III and EVIS X1), both of which provide high-definition
imaging. To reduce technical heterogeneity, videos were
captured using OBS (Open Broadcaster Software) with
standardized settings for resolution, frame rate, and file
format. The files were anonymized, assigned unique study
codes, and stored in a dedicated study archive. File
processing was limited to organization, integrity verification,
and, when necessary, segmentation of relevant sequences for
evaluation, without altering the clinical content of the
recordings.
Two experienced gastroenterologists independently eval-

uated each of the 64 colonoscopy videos. In total, eight
expert endoscopists participated in the review process, all
with more than 10 years of experience in digestive
endoscopy. Reviewers were blinded to each other’s evalua-
tions and received no additional clinical information during
video review. Videos were assigned to five reviewer pairs,
with each colonoscopy assessed by a single pair of reviewers.
Each reviewer evaluated between 10 and 33 examinations,
and each pair assessed between 10 and 23 videos. Some
reviewers participated in more than one pair combination.
The final reviewer allocation, including the number of videos
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each reviewer assessed and the distribution of reviewer
pairs, is provided in Supplementary Table 1. A standardized
assessment form was used in all cases. No formal calibration
session, pilot scoring exercise, or consensus discussion was
performed before independent evaluation. All reviewers
were experienced endoscopists familiar with BBPS scoring
and standard colonoscopy quality indicators. This approach
was chosen to reflect routine expert-based assessment under
standardized review conditions, while preserving the inde-
pendence of individual evaluations.
Bowel preparation quality was assessed using the Boston

Bowel Preparation Scale (BBPS), with separate scores for the
right, transverse, and left colon, according to validated
methodology [7]. The total BBPS score was calculated as the
sum of the three segmental scores. Bowel preparation was
also classified as adequate or inadequate. Preparation was
considered adequate when each colonic segment had a BBPS
score of at least 2 and a total score of at least 6 [3,11,24].
The assessment form also included documentation of key
anatomical landmarks relevant to complete examinations:
the appendiceal orifice, ileocecal valve, hepatic flexure,
splenic flexure, and anal verge [12,14,25]. For each landmark,
reviewers selected one of three categories: identified, not
identified, or uncertain. When a landmark was considered
visible, the corresponding time interval in the video was also
recorded. In addition, reviewers provided an overall assess-
ment of whether the examination appeared balanced and
uniform across colonic segments, as a general indicator of
procedural quality.
The statistical analysis focused primarily on interobserver

agreement and reproducibility, rather than only on paired
differences between assessments. Because each colono-
scopy was independently assessed by two experienced
gastroenterologists, analyses were performed using the

colonoscopy as the unit of comparison. As reviewer pairs
varied across examinations and some reviewers contributed
to more than one pair, agreement statistics were interpreted
as pooled pairwise agreement across independent expert
assessments, rather than as agreement between two fixed
raters.

Segmental BBPS scores were treated as ordinal variables,
and interobserver agreement was quantified using linear
weighted Cohen’s kappa. The total BBPS score was analyzed
as a continuous summary score, and reproducibility was
assessed using the intraclass correlation coefficient (ICC).
Given the variable reviewer-pair structure, the ICC was used
as a global estimate of reproducibility between paired
independent expert assessments.

Bowel preparation adequacy was analyzed as a binary
variable. Preparation was classified as adequate when each
colonic segment had a BBPS score of at least 2 and the total
BBPS score was at least 6. Agreement for adequacy
classification was assessed using overall percent agreement
and unweighted Cohen’s kappa. Discordant classifications
were additionally reported using paired contingency tables.

Anatomical landmark recognition was analyzed as a
categorical variable with three response options: identified,
not identified, and uncertain. For each landmark, inter-
observer agreement was quantified using overall percent
agreement and unweighted Cohen’s kappa, with the
uncertain category retained as a separate category. The
Wilcoxon signed-rank test was retained only as a secondary
analysis to identify systematic directional differences
between paired BBPS scores and was not interpreted as a
measure of agreement. Paired BBPS score differences were
summarized as mean paired differences, calculated as second
assessment minus first assessment, with 95% confidence
intervals. For Wilcoxon analyses, effect size was calculated as

r = |Z|/ON, where Z represents the standardized Wilcoxon
test statistic and N represent the number of paired observa-
tions. A p-value o 0.05 was considered statistically
significant.

’ 3. RESULTS

3.1. Study sample
A total of 64 colonoscopy videos were included in the final

analysis, generating 128 independent expert assessments.
Video recordings were obtained from two tertiary centers,
with 43 examinations from Iaşi and 21 from Bucharest.

3.2. Bowel preparation assessment
Formal agreement analysis showed limited reproducibility

of BBPS scoring between paired independent expert

Table 1. BBPS score comparison and interobserver agreement.
Panel A. Paired comparison of BBPS scores.

BBPS segment/score

First

assessment
mean ± SD

Second

assessment
mean ± SD

Mean paired difference,
second � first (95% CI)

Wilcoxon
p-value

Effect
size r

Right colon BBPS 1.91±0.66 2.42±0.61 0.52 (0.32 to 0.71) o0.001 0.54
Transverse colon BBPS 2.11±0.48 2.47±0.62 0.36 (0.20 to 0.52) o0.001 0.49
Left colon BBPS 2.22±0.68 2.44±0.69 0.22 (0.03 to 0.41) 0.028 0.27
Total BBPS score 6.23±1.33 7.33±1.61 1.09 (0.68 to 1.51) o0.001 0.57

Panel B. Interobserver agreement for BBPS scores.

BBPS segment/score Exact agreement, n (%) Agreement statistic

Right colon BBPS 31/64 (48.4%) weighted k = 0.18
Transverse colon BBPS 32/64 (50.0%) weighted k = 0.19
Left colon BBPS 39/64 (60.9%) weighted k = 0.36
Total BBPS score 14/64 (21.9%) ICC = 0.21

Note: Segmental BBPS agreement was assessed using linear weighted
Cohen’s kappa. Total BBPS reproducibility was assessed using ICC as a
global estimate of agreement between paired independent expert
assessments. Mean paired differences are presented as second assessment
minus first assessment, with 95% confidence intervals. The Wilcoxon
signed-rank test was retained as a complementary analysis for paired
score differences. Wilcoxon effect size was calculated as r = |Z|/ON, with N
= 64 paired assessments. As reviewer pairs varied across examinations, the
first and second assessment columns represent paired assessment
positions rather than two fixed raters.
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assessments (Table 1, Panel B). Exact agreement for
segmental BBPS scores was 31/64 examinations (48.4%) for
the right colon, 32/64 (50.0%) for the transverse colon, and
39/64 (60.9%) for the left colon. Linear weighted Cohen’s
kappa values were 0.18 for the right colon, 0.19 for the
transverse colon, and 0.36 for the left colon, indicating
limited agreement. For the total BBPS score, exact agreement
was observed in 14/64 examinations (21.9%), and the ICC
was 0.21, suggesting low reproducibility of the total score
between independent expert assessments. According to
commonly used interpretation frameworks, these values
correspond to poor or low interobserver agreement.
As a complementary analysis, the Wilcoxon signed-rank

test showed systematic paired differences in BBPS scoring
(Table 1, Panel A). The second assessment position showed
higher scores than the first assessment position for the right
colon (2.42 ± 0.61 vs 1.91 ± 0.66; mean paired difference
0.52, 95% CI 0.32 to 0.71; p o 0.001), transverse colon (2.47
± 0.62 vs 2.11 ± 0.48; mean paired difference 0.36, 95% CI
0.20 to 0.52; p o 0.001), left colon (2.44 ± 0.69 vs 2.22 ±
0.68; mean paired difference 0.22, 95% CI 0.03 to 0.41; p =
0.028), and total BBPS score (7.33 ± 1.61 vs 6.23 ± 1.33;
mean paired difference 1.09, 95% CI 0.68 to 1.51; p o 0.001).
These Wilcoxon analyses indicate directional differences
between paired assessments, whereas interobserver agree-
ment and reproducibility were quantified separately using
weighted kappa and ICC statistics.
When bowel preparation was dichotomized as adequate

versus inadequate, the two independent assessments were
concordant in 42/64 examinations (65.6%) and discordant in
22/64 examinations (34.4%). Both assessments classified
preparation as inadequate in 6 cases and adequate in 36
cases. In 17 cases, the first assessment classified preparation
as inadequate, whereas the second as adequate; the reverse
pattern occurred in 5 cases. Cohen’s kappa for adequacy
classification was 0.16, indicating low agreement beyond
chance. These results show that although most examinations
received concordant adequacy classifications, clinically rele-
vant discordance persisted in approximately one third of
cases (Table 2).

3.3. Anatomical landmark recognition
Agreement for anatomical landmark recognition varied

substantially across anatomical sites. For the appendiceal
orifice, overall agreement was 47/64 examinations (73.4%),
with a Cohen’s kappa of 0.46. The ileocecal valve showed
high overall agreement, 58/64 examinations (90.6%),
although Cohen’s kappa was lower (k = 0.30), reflecting
the highly unbalanced distribution of responses, with most
assessments classifying the landmark as identified.
Agreement was lower for colonic flexures. For the hepatic

flexure, overall agreement was 25/64 examinations (39.1%),
with a kappa value close to zero (k E 0.00). For the splenic

flexure, overall agreement was 23/64 examinations (35.9%),
with a Cohen’s kappa of 0.11. These findings indicate poor
reproducibility of flexure recognition between paired inde-
pendent expert assessments.
For the anal verge, overall agreement was 56/64 examina-

tions (87.5%), while Cohen’s kappa was -0.06. This apparent
discrepancy between high raw agreement and low kappa
is likely explained by the predominance of ‘‘identified’’
responses, which limits chance-corrected agreement esti-
mates. This likely reflects the prevalence paradox of Cohen’s
kappa, which may occur when category distributions are
highly imbalanced. Overall, landmark recognition was more
reproducible for the ileocecal valve and anal verge, whereas
agreement was considerably lower for the colonic flexures
(Table 3).

’ 4. DISCUSSION

4.1. Main findings and interpretation
The present study demonstrates that colonoscopy quality

assessment remains vulnerable to interobserver variability,
even when performed by experienced endoscopists using
standardized video material and a structured assessment
protocol [20,26]. This was supported by formal agreement
statistics, which showed limited reproducibility of BBPS
scoring between paired independent expert assessments.
Linear weighted Cohen’s kappa values were low for
segmental BBPS scores, and the ICC for total BBPS score
also indicated limited reproducibility. In addition, Wilcoxon
analyses showed systematic directional differences between
paired assessments across all segmental BBPS scores and the
total BBPS score. Together, these findings indicate that the
use of a validated scale does not eliminate subjectivity in
bowel preparation assessment. Although previous validation
studies have supported the reliability and validity of the
BBPS [7], our findings suggest that its practical application
may still be influenced by individual interpretation [27].
The second assessment position showed higher BBPS

scores than the first assessment position across all colonic
segments. Because reviewer pairs varied across examina-
tions, this finding should not be interpreted as a fixed
difference between two individual raters, but rather as
evidence of variability in scoring thresholds across paired
independent expert assessments. This pattern was particu-
larly evident in the right colon, where bowel preparation
may be more difficult to assess because residual liquid, foam,
or partially removable debris can affect perceived mucosal
visibility [28,29]. Although most examinations received
concordant adequacy classifications, agreement beyond
chance was low, with a Cohen’s kappa of 0.16. Indeed, 22/
64 colonoscopies (34.4%) received discordant adequacy
judgments, which could potentially influence post-proce-
dural decisions and quality reporting [10,11].

Table 2. Agreement between paired independent assessments regarding bowel preparation adequacy.

Reviewer nr. 2

inadequate bowel preparation** adequate bowel preparation*

Reviewer nr. 1 inadequate bowel preparation** 6 17
adequate bowel preparation* 5 36

*Adequate bowel preparation – Total BBPS X 6 and score per segment X 2.
**Inadequate bowel preparation - Total BBPS o 6 and/or score per segment o 2.
Overall agreement: 42/64 (65.6%); Discordance: 22/64 (34.4%); Cohen’s kappa: 0.16.
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Interobserver variability was also evident in anatomical
landmark recognition. Overall agreement was higher for the
ileocecal valve and anal verge, but Cohen’s kappa values
were lower than raw agreement rates, reflecting the
predominance of ‘‘identified’’ responses for these landmarks.
The appendiceal orifice showed moderate agreement,
whereas the colonic flexures showed greater inconsistency.
For the hepatic and splenic flexures, both overall agreement
and kappa values were low, indicating poor reproducibility
of flexure recognition. These findings suggest that landmark
recognition depends not only on the presence of the structure
itself, but also on the quality, duration, and clarity of its
visual documentation [21]. This is particularly important
because current recommendations emphasize the need for
reliable documentation of a complete colonoscopy, ideally
by recognizing more than one cecal landmark [14]. The
inclusion of an ‘‘uncertain’’ category in our assessment
framework was useful in capturing this intermediate zone of
expert interpretation rather than forcing a binary decision.

4.2. Clinical relevance and implications
The findings have practical implications for colonoscopy

quality control. If experts reviewing the same standardized
video material may reach different conclusions regarding
bowel preparation adequacy or landmark identification, then
routine quality assessment cannot be assumed to be fully
consistent [28]. Formal agreement measures further support
this interpretation by showing that variability was not
limited to statistically significant paired differences, but
was also reflected in limited agreement and reproducibility
between independent expert assessments. This is relevant
not only for clinical decision-making but also for audit
processes, benchmarking, and performance monitoring at
both the endoscopist and unit levels.
In this context, the study supports the need for more

objective and reproducible approaches to quality assessment
[16,17]. Artificial intelligence-based systems may play an
important complementary role by reducing variability and
increasing standardization, particularly for image-based
tasks such as bowel preparation grading [15,30]. However,
this perspective should be interpreted with caution, because
AI systems are themselves developed, trained, and validated
using datasets annotated by human experts. Therefore,
variability in expert annotation may influence both the
quality of training labels and the apparent performance of
AI-based systems. This highlights the importance of using
standardized annotation protocols, transparent reference

standards, and, when possible, multiple expert annotations
or consensus-based labels when developing AI tools for
colonoscopy quality assessment. The purpose of such tools is
not to replace endoscopists, but to support them through
more stable and transparent quality evaluation. The stan-
dardized multicenter video dataset developed in this study
also represents an important foundation for future validation
of such systems.

4.3. Strengths and limitations
The main strengths of this study lie in the use of a

standardized multicenter video dataset, the independent
evaluation by experienced gastroenterologists, and the
structured assessment of both bowel preparation quality
and anatomical landmark recognition [30]. Another strength
of the study is the inclusion of formal agreement measures
appropriate for ordinal, binary, and categorical variables,
allowing interobserver variability to be assessed beyond
paired score differences alone. Nevertheless, several limita-
tions should be noted.

First, the retrospective design and relatively small sample
size may reduce the external relevance of the findings.
Second, although video-based assessment may improve
consistency, it cannot fully capture the conditions of real-
time colonoscopy, where dynamic maneuvers such as
washing, suction, and patient repositioning may influence
the perceived quality of the examination.

Third, as cases were assessed by different reviewer pairs,
some of the observed variability may be attributable to pair-
specific rating patterns. Because some reviewers participated
in more than one pair combination and the number of videos
assessed by individual reviewers was not identical, reviewer-
specific scoring tendencies and clustering effects cannot be
completely excluded. For this reason, agreement statistics
should be interpreted as pooled pairwise agreement across
independent expert assessments, rather than as agreement
between two fixed raters.

Fourth, intraobserver reproducibility was not assessed,
because reviewers did not repeat the evaluation of the same
videos at a separate time point. Therefore, the present study
cannot determine whether individual reviewers would have
assigned the same BBPS scores or landmark classifications on
repeated assessment.

Fifth, no formal calibration session, pilot scoring exercise,
or consensus discussion was performed before formal
evaluation. While this approach was intended to reflect
routine expert-based assessment and preserve independent

Table 3. Inter-reviewer variability in anatomical landmark classification.

Anatomical landmark
First assessment: identified /
not identified/ uncertain

Second assessment: identified /
not identified / uncertain

Overall agreement,
n (%) Cohen’s j

Appendiceal orifice 36 (56.3%) / 19 (29.7%) / 9 (14.1%) 52 (81.3%) / 11 (17.2%) / 1 (1.6%) 47/64 (73.4%) 0.46
Ileocecal valve 59 (92.2%) / 5 (7.8%) /

0 (0%)
60 (93.8%) / 1 (1.6%) /

3 (4.7%)
58/64 (90.6%) 0.30

Hepatic flexure 28 (43.8%) / 16 (25.0%) / 20 (31.3%) 42 (65.6%) / 6 (9.4%) /
16 (25.0%)

25/64 (39.1%) 0.00

Splenic flexure 16 (25.0%) / 32 (50.0%) / 16 (25.0%) 29 (45.3%) / 7 (10.9%) /
28 (43.8%)

23/64 (35.9%) 0.11

Anal verge 61 (95.3%) / 3 (4.7%) /
0 (0%)

59 (92.2%) / 4 (6.3%) /
1 (1.6%)

56/64 (87.5%) � 0.06

Note: Landmark recognition was analyzed as a three-category variable: identified, not identified, and uncertain. Cohen’s kappa was calculated with the
uncertain category retained as a separate response category. Percentages were calculated using the final dataset of 64 colonoscopy videos.
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interpretation, it may have contributed to variability in BBPS
scoring and landmark recognition. Therefore, the observed
variability should be interpreted in the context of uncali-
brated, independent expert assessment under standardized
viewing conditions.
Finally, because only expert reviewers were included, the

degree of variability observed in this study may not reflect
that seen in settings involving endoscopists with varying
levels of experience. Overall, these findings show that expert-
based assessment of colonoscopy quality may remain
variable even under standardized review conditions. This
supports the development of complementary objective tools
to improve consistency in endoscopic quality control.

’ 5. CONCLUSIONS

In conclusion, expert-based assessment of colonoscopy
quality may show clinically relevant interobserver variabil-
ity, even under standardized review conditions. In this study,
limited agreement was observed for BBPS scoring, bowel
preparation adequacy classification, and selected anatomical
landmarks, particularly the colonic flexures. A clinically
relevant proportion of examinations received discordant
judgments regarding bowel preparation adequacy. These
findings suggest that complementary objective tools may
help improve consistency and standardization in colono-
scopy quality assessment.
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Supplementary Table 1. Reviewer allocation and pair distribution.
Panel A. Reviewer-level allocation.

Reviewer
ID

No. of videos
assessed

Position as
first assessment

Position as
second assessment

Reviewer-pair
combinations Experience

R1 21 0 21 R1–R6: 10; R1–R7: 11 410 years
R2 33 33 0 R2–R5: 10; R2–R8: 23 410 years
R3 10 10 0 R3–R4: 10 410 years
R4 10 0 10 R3–R4: 10 410 years
R5 10 0 10 R2–R5: 10 410 years
R6 10 10 0 R1–R6: 10 410 years
R7 11 11 0 R1–R7: 11 410 years
R8 23 0 23 R2–R8: 23 410 years

Panel B. Reviewer-pair distribution.

Reviewer pair No. of videos assessed Video source Case/video codes

R2–R5 10 Ia?i 1–10
R2–R8 23 Ia?i 11–20, 31–41, 44–45
R1–R6 10 Ia?i 21–30
R3–R4 10 Bucharest FD1–FD10
R1–R7 11 Bucharest FD11–FD21

Note: Reviewer IDs are anonymized. All reviewers were experienced gastroenterologists with more than 10 years of experience in digestive endoscopy.
Each video was assessed independently by two reviewers. Because reviewer pairs varied across examinations and some reviewers participated in more
than one pair combination, the agreement analysis was interpreted as pooled pairwise agreement across independent expert assessments rather than as
agreement between two fixed raters.
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