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Abstract
Background The development of guidelines by gastroenterology societies increasingly stresses evidence-based endoscopic 
practice.
Aims We performed a systematic assessment to determine whether endoscopic video teaching platforms incorporate evi-
dence-based educational strategies and methods in order to disseminate guideline-based endoscopic management strategies.
Methods Platforms with a video component were systematically identified using the Google search engine, Apple and 
Android application stores, and searching four major gastroenterology society websites and three known platforms, to iden-
tify all relevant platforms. Two video samples from each teaching platform were reviewed independently by two authors 
and assessed for use of a priori defined principles of evidence-based medicine, as determined by consensus agreement and 
for the use of simulation.
Results Fourteen platforms were included in the final analysis, and two videos from each were analyzed. One of the 14 
platforms used simulation and incorporated evidence-based medicine principles consistently. Nine of the 14 platforms were 
not transparent in regard to citation. None of the platforms consistently cited the certainty of evidence or explained how 
evidence was selected.
Conclusions Education of guideline-based endoscopic management strategies using principles of evidence-based medicine 
is under-utilized in endoscopic videos. In addition, the use of cognitive simulation is absent in this arena. There is a paucity 
of evidence-based cognitive endoscopy simulators designed for fellows that incorporate systematic evaluation, and efforts 
should be made to create this platform.
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Introduction

Efforts to improve dissemination of and adherence to guide-
lines and evidence-based practices are of great importance 
[1, 2]. Decision making based on evidence-based medicine 

and outcomes compared to decision making based on theory, 
dogma, or past experience alone improves patient outcomes 
by providing care that is beneficial [3–5]. While this is true 
in all fields of medicine, it is increasingly recognized as an 
important component of cognitive endoscopy.
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Cognitive endoscopic skills include the constellation of 
the appropriate knowledge and reasoning to determine the 
best approach of applying technical skills to practice. Spe-
cific cognitive skills include recognition of abnormalities, 
identification of pathology, and development of appropri-
ate management decisions based on endoscopic findings 
[6]. Isolated cognitive endoscopic training primarily exists 
in the form of endoscopy videos and didactic sessions. As 
emphasis on evidence-based endoscopic practice increases, 
there should be a commensurate increase in evidence-
based content in cognitive endoscopy education. There are 
many endoscopy videos readily available online. However, 
whether these videos employ evidence-based principles has 
not been studied.

Furthermore, there is evidence that simulation is a useful 
tool in medical education, particularly in promoting under-
standing and enhancing content retention [6–9, 11]. Simula-
tion is an attempt to replicate a real-world experience and 
prompts the learner to react as if they are truly in that expe-
rience [7, 11–13]. Recently, a high-fidelity simulation pro-
gram for endoscopy was noted be an effective learning tool 
that helped novice endoscopists acquire basic skills of upper 
endoscopy and successfully apply them to practice [14]. 
However, high-fidelity simulators are costly and not widely 
available. Low-fidelity simulation replicates real life to a 
lesser degree and focuses on forcing the trainee to replicate 
the emotions and cognitions of the real-life clinical encoun-
ter, rather than the physical environment. These simulations 
may involve computer modules featuring clinical vignettes, 
or hands on practice with a simple mannequin. Prior stud-
ies have found that low-fidelity simulation is non-inferior to 
high-fidelity simulation, even in procedural training [15]. 
Therefore, endoscopic video platforms may benefit from the 
incorporation of simulation as a teaching technique, without 
incurring additional cost. Whether the currently available 
endoscopic video teaching platforms employ simulation also 
has not been studied.

The addition of evidence-based society guidelines into 
teaching and the use of simulation to existing educational 
platforms may be a simple and inexpensive way to optimize 
cognitive endoscopy education. In this systematic evalua-
tion, we assessed all educational platforms readily accessi-
ble to trainees with the aim to determine the availability of 
videos or modules that incorporate evidence-based society 
guidelines into their teaching and use the technique of simu-
lation to enhance the learning experience.

Methods

Systematic Search to Identify Existing Educational 
Platforms

A systematic evaluation was conducted to identify cur-
rently available online endoscopy learning platforms on 
April 1, 2020. Platforms that were freely available to the 
public, and those that were available at no additional cost 
to members of the American Gastroenterological Associa-
tion (AGA), American College of Gastroenterology (ACG), 
American Society of Gastrointestinal Endoscopy (ASGE), 
and the American Association for the Study of Liver Dis-
eases (AASLD), were included. These sites were selected 
as many fellowship programs encourage their fellows to 
become members of these major national societies. A sin-
gle reviewer (SS or MI), searched the ACG, AGA, ASGE, 
and AASLD websites for dedicated online endoscopy edu-
cational platforms. The Digital Atlas of Video Endoscopy 
(DAVE) project, Asian Pacific Association of Gastroenterol-
ogy (APAGE), and World Endoscopy Organization (WEO) 
were known platforms, so they were also searched.

Subsequently, individual Google searches were con-
ducted using the search terms “gastroenterology education,” 
“endoscopy simulation,” “virtual endoscopy,” “endoscopy 
education,” “cognitive endoscopy,” and “learning endos-
copy” to identify any platforms that were not part of a major 
GI society or known platforms. Inclusion criteria were a free 
platform (or included with basic trainee membership to a 
society) with a specific aim to teach endoscopy via a video. 
Additionally, each platform included was assessed to ensure 
that it was either associated with a medical society or medi-
cal personnel. Two reviewers (SS, MI) viewed the first 20 
results of each search, excluding advertisement sites, both 
independently and in duplicate. Twenty results were deemed 
an adequate portrayal of websites considered widely avail-
able, given that less than 2.5% of people performing Google 
searches click past the tenth position in a Google search [9]. 
Subsequently, we searched iOS (Apple®) and Android® 
application (app) stores using the search term “endoscopy.” 
The first 25 applications of each store were reviewed (for a 
total of 50 across Android and Apple app stores). As there 
were limited data on user behavior on finding the desired 
search in the application store, we extrapolated from data 
on Google search behavior.

The search results were screened by each reviewer (SS, 
MI) by assessing the title. Any title that met our inclusion 
criteria was included for full website/app assessment of edu-
cational endoscopy videos. Within each website/app, the 
random videos were selected using a website that gener-
ates a random number [10]. That number was used to select 
the link within each website/app and had to meet inclusion 
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criteria. If a platform did not have an endoscopic educational 
video, it was excluded. If there was a disagreement between 
the two reviewers in regards to excluding or including a 
website/app, it was automatically included for full assess-
ment. Full website and app assessment was also done in 
duplicate, and disagreements were handled via discourse. 
If disagreement could not be resolved through discussion, a 
third reviewer (RS or MK) was utilized.

Systematic Evaluation of Identified Platforms

Evaluation of whether the video purposely taught evidence-
based practices and focused on clinical outcomes-based 
learning was performed. The transparency and origin of the 
evidence for each included platform’s teaching was assessed. 
Specific criteria included whether the platform explicitly 
cited the evidence for the endoscopic technique it is teach-
ing (either verbally or in writing), whether the platform 
discussed the quality of this evidence using a systematic 
methodology or established terminology, whether the plat-
form focused on guideline-based practice, and whether the 
evidence cited was selected in a systematic manner.

Each identified platform was then evaluated to determine 
whether it met the definition of simulation. We defined simu-
lation as “a method used in health care education to replace 
or amplify real performance of endoscopy with scenarios 
designed to replicate the experience of performing real 
endoscopic procedures wherein the trainee is required to 
perform at least some of the tasks they usually would in a 
real endoscopic procedure, using a computer-based module 
[2].” Because we hypothesized that many platforms would 
not employ simulation, the analysis was broadened to also 
evaluate whether the platform was interactive. Interactiv-
ity was defined as, “an instructional method that engages 
students by inviting the learner to actively participate in the 
learning process, most commonly via answering questions 
[11, 13]” (Table 1). Two videos (termed “samples”) from 
each included website or app were randomly selected for 
review. If the website or app contained more than one plat-
form, 2 videos from each platform were reviewed. Addition-
ally, whether or not the platform involved an endoscopist in 
its creation was evaluated.

Results

After reviewing the society websites for the AGA, ASGE, 
ACG AASLD, APAGE, and WEO, seven total platforms that 
met the inclusion criteria were found. APAGE did not have 
endoscopy videos. WEO did not have educational endoscopy 
videos as of April 2020 when the search was completed. 
After review of 20 Google links each for six search terms, 
five additional platforms that met our inclusion criteria 
were extracted. Review of 50 mobile applications revealed 
two additional mobile apps that met inclusion criteria. The 
DAVE project was excluded as the website and videos could 
not be accessed consistently during the time of our review 
and was therefore not considered to be widely and easily 
available. Thus, in total, 14 platforms were included. Two 
videos were sampled from each of the 14 platforms. There 
were a total of 28 platform samples.

In terms of evidence-based teaching and transparency, 
15 of the 28 video samples incorporated verbal citation or 
written citation of evidence for the practice it was demon-
strating. If both samples of a platform met a particular cri-
teria or definition, it was deemed to do this consistently. 
Five of 14 platforms consistently incorporated voice or 
written citations. However, only one of 14 platforms used 
guidelines consistently to cite their teaching. No platforms 
consistently discussed quality or certainty of evidence. One 
sample of a platform did discuss how the evidence for their 
teaching originated from an indirect population, but did not 
use a method system to describe the certainty of the evi-
dence (e.g., very low, low, moderate, high; using GRADE 
methodology). Only one platform consistently based their 
teaching on a systematic approach of selecting the evidence, 
but no platform explained how the evidence was selected. 
Overall, only one platform (ESGE) used both simulation and 
evidence-based teaching according to the pre-defined crite-
ria (Fig. 1 & Supplementary Table—platform results). Only 
one of 14 platforms (two of 28 video samples) incorporated 
simulation according to the a priori definition, and two of 
the 14 platforms (four of 28 video samples) were interac-
tive (Fig. 1 & Supplementary Table—Platform results). All 
platforms involved an endoscopist in its creation.

Table 1  Definitions of analyzed educational features

*For modified definitions, see Supplementary table—Definition of educational features and origins

Term Definition

Didactic Any presentation in which the presenter attempts to explicitly impart information, knowledge, and/or skills to the learner
Interactivity An instructional method that engages students by inviting the learner to actively participate in the learning process, most com-

monly via answering questions
Simulation A method used in healthcare education to replace or amplify real performance of endoscopy with scenarios designed to replicate 

the experience of performing real endoscopic procedures wherein the trainee is required to perform at least some of the tasks 
he/she usually would in a real endoscopic procedure, using a computer-based module
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Discussion

There are a scarcity of data that systematically appraise the 

widely available online platforms for cognitive endoscopy. 
We assessed them primarily for their relation to the body 
of available evidence on the endoscopic technique of their 

Fig. 1  Results of the systematic 
search
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focus. We found that selection of evidence to support teach-
ing of a subject was not universally transparent. More than 
half of the platforms did not consistently provide an immedi-
ate verbal or written citation. Only one platform consistently 
used a guideline to support its teaching. Although not every 
topic will have a guideline to support its teaching, there are 
advantages to ensure dissemination of knowledge is based 
on the entire body of evidence which includes minimizing 
bias as this could occur from selection of individual stud-
ies [16, 17]. Only one platform explained the certainty of 
evidence. However, even this platform did not do this con-
sistently or use a method system in their discussion. These 
issues highlight that there is a deficiency in education of 
guideline-based endoscopic management strategies.

We also found a paucity of platforms that were interac-
tive, and even fewer platforms that used simulation. Simula-
tion-based learning is associated with more engagement by 
participants when compared with a traditional video lecture 
[18]. Similarly, interactivity is supported by evidence as a 
tool that promotes understanding and retention of content 
[6–9, 11]. In other areas of medical education, increasing 
student participation in educational activities has improved 
examination scores and higher-end cognitive application of 
the material [19]. These areas in existing platforms can be 
optimized to create a richer cognitive endoscopy experience.

While one platform met our criteria for simulation, this 
platform featured videos that were approximately one hour 
in length. The average adult attention span is 15–20 min-
utes [20]. Furthermore, trainees prefer shorter-time didac-
tics [21]. Micro-learning, a concept based on short educa-
tional sessions and activities to teach a topic, is beneficial 
in healthcare education [20, 22, 23]. Additionally, surveys 
of surgical resident trainees suggest an interest in learning 
evidence-based medicine, but time is an issue [24]. Educa-
tional platforms that incorporate brief teaching videos are 
thus more likely to be utilized and may be more effective 
than longer presentations.

It is acknowledged that searching for free or included in 
trainee membership platforms will not encompass all the 
available platforms for endoscopic education. However, this 
search was done in a systematic manner and thus is repro-
ducible for future research. In addition, only two random 
samples from each platform were assessed. However, this 
assessment was done to identify whether an educational fea-
ture was included consistently by a platform. Given the pau-
city of consistent inclusion of educational features, it was not 
deemed necessary to sample more videos. Moreover, there 
are numerous videos placed on social media and stream-
ing platforms such as YouTube® and it was not feasible to 
sample every subscription in this review. Thus, to mitigate 
missing any major relevant platform, “Google searches” 
with defined search terms were performed.

Furthermore, the COVID-19 pandemic’s adverse effects 
on endoscopic training highlighted the importance of these 
supplemental forms of endoscopic training and led to sev-
eral new cognitive endoscopic teaching programs that were 
created after the time our review was completed [25]. These 
include new AGA On Demand modules, ASGE Endo Hang-
outs and the Twitter-based @ScopingSundays, among oth-
ers, which were not assessed in our  study21, 26, 27. Future 
studies could address how the COVID-19 pandemic has 
changed the educational landscape.

In conclusion, this systematic evaluation and analysis of 
available endoscopy teaching platforms at the onset of the 
COVID-19 pandemic found that education of guideline-
based endoscopic management strategies using principles 
of evidence-based medicine and transparency of cita-
tions is under-utilized. As national societies utilize major 
resources in creating rigorous guidelines, educational plat-
forms could be used to disseminate this knowledge. Also, 
almost no endoscopy teaching platforms invite the learner 
to make real-time management decisions in a simulated 
endoscopy procedure. Few platforms are interactive. These 
deficiencies represent a void in cognitive endoscopic train-
ing which has become even more important during the 
COVID-19 pandemic and arguably represents substantial 
needs in a digital, evidence-based era. Incorporation of 
these tools to existing or similarly designed platforms may 
fill this void and would be a welcome addition to cognitive 
endoscopy education.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10620- 022- 07558-w.
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