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No. of high Negative
confidence Sensitivity,  Specificity, predictive predictive
predictions (% of % (min- % (min- value, % (min- value, %
total) max) max) max) (min-max)
Fellow (n=14) 59 (26.3- 934 (84.6-  86.7 (66.7-100) 757 (64.1-92.6)
89.5) 100)
-1th year training (n=2) 36.8 94.2 824 67.1
-2th year training (n=3) 579 91 825 747
-3th year training (n=3) 59.6 92.3 85.0 758
-4th year training (n=6) 66.7 94.9 90.5 79.6
High confidence only
All endoscopists (n=28) 673 (53.4) 64.8 (0-100) 98 (83.3- 95.5 (0-100) 81.2 (50-100)
100)
Experts (n=7) 240 (76.2) 66 (37.5- 97.9 (94.1- 95.5 (90-100) 80.9 (69.7-95.2)
92.3) 100)
General gastroenterologist 150 (47.6) 57.6 (37.5- 989 (94.4-  97.1 (85.7-100)  78.3 (66.7-100)
(h=7) 100) 100)
Fellow (n=14) 283 (44.9) 67.6 (0-100) 97.7 (83.3- 94.8 (0-100) 83 (50-100)
100)
-1th year training (n=2) 20 (22.2) 40 100 100 625
-2th year training (n=3) 34 (25.2) 923 100 100 955
-3th year training (n=3) 79 (58.2) 63 98.1 944 836
-4th year training (n=6) 150 (55.5) 69 96.7 93.0 93.0

Min = minimum score observers; Max = maximum score observers
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Background: Gastric cancer is the second highest cause of cancer deaths worldwide.
Apart from Japan and Korea where screening programs are implemented, most
gastric cancer patients worldwide are diagnosed at an advanced stage because of
limited knowledge and experience of endoscopists. An internet-based e-learning

system to teach detection of early gastric cancer using standard endoscopy has been
developed and this study evaluated its effectiveness. Methods: The study was de-
signed as a randomized controlled trial. Participants worldwide signed a consent
form before first undertaking a pre-test via the internet, after which they were
randomly allocated to the e-learning and non-e-learning groups. Pre-adjustment
strata were the pre-test score, experience of endoscopy, being a nurse endoscopist
or a medical practitioner, and medical institution and country. Only the participants
in the e-learning group were allowed to access the e-learning system, which con-
sisted of video lectures on basic knowledge and self-exercise tests to accumulate
experience. A post-test in both groups was conducted 2 months after the pre-test.
The pre-determined primary endpoint was the difference in the rate of improve-
ment of the test result (post-test score/pre-test score) between groups. After
completion of the post-test, the e-learning system was opened for all participants.
Results: Among the 515 endoscopists from 35 countries assessed for eligibility, 322
participants who met the study’s inclusion criteria completed the pre-test and were
enrolled: 166 were allocated to the e-learning group and 166 to the non-e-learning.
Of these, 151 participants in the e-learning group and 144 in the non-e-learning
group completed the post-test, and were included in the analysis. The mean rate of
improvement (standard deviation) of the test result in the e-learning and non-e-
learning groups was 1.24 (0.26) and. 1.00 (0.16), respectively (P<0.001, Student’s t-
test). Conclusion: This global study clearly demonstrated the efficacy of an e-learning
system to improve knowledge and experience on endoscopic detection of early
gastric cancer. Its effectiveness will be further evaluated in a study of improvements
in the rate of early gastric cancer detection by all participants in actual clinical

practice (UMIN: RO00012039).
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Figure 1. Participants enrollment, randomization and e-tests.
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Background: Endoscopic training is a multifaceted and complex process. It has been
proposed that trainees should first learn endoscopy in a non-clinical environment.
Once they reach a minimal level of familiarity with the device, they may advance to
clinical endoscopic training. Aim: To characterize the endoscopic learning curve in
novices using a part-task simulator and propose a threshold score for advancement
to initial clinical cases. Methods: Fourteen residents with no prior endoscopic
experience were enrolled. Participants underwent repeated endoscopic sessions
using the part-task simulator. The simulator consists of 5 modules—polypectomy,
retroflexion, torque, knob control and loop reduction/navigation. Simulator scores
were collected. Mean total scores for each repetition were calculated. Change point
analysis was used to determine when the subjects’ simulator scores plateaued (the
session after which the slope of the linear regression was not significantly different
from zero). Additionally, all participants filled out a questionnaire regarding simu-
lator experience after sessions 1, 5, 10, 15 and 20. A 100 mm visual analog scale
(VAS) was used to assess the level of comfort and demand. Results: Fourteen novices
underwent a total of 236 endoscopic simulator sessions with an average of 17 ses-
sions per novice. Mean total simulator scores at sessions 1, 5, 10, 15 and 20 were
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