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Abstract 

Introduction 

Endoscopy performance is highly variable among fellows and practicing physicians.1,2 The field 
lacks a standard endoscopy training curriculum.  Moreover, the traditional training under the 
apprenticeship model has proven to be a slow and ineffective method. Trainees who underwent 
a simulation-based mastery learning (SBML) curriculum accelerated their acquisition of clinical 
competency, 2.5x faster than trainees who received traditional training under the apprenticeship 
model.3 During the COVID-19 pandemic, we adapted our SBML curriculum to train upper 
endoscopy (esophagogastroduodenoscopy [EGD]) to novice gastroenterology trainees through 
online virtual coaching. Herein, we performed a hypothesis-generating study to evaluate the 
effectiveness of SBML-based EGD training, comparing virtual to direct in-person coaching.  

 

Methods 

We conducted a 7-day virtual SBML course across 7 academic centers in the USA and Asia. A 
minimum passing standard was set for each topic. Theoretical material was delivered using 
Canvas, an online learning management system. For technical skills training, a virtual coach 
supervised hand-on training at scheduled intervals. At the end of training, an independent rater 
assessed the trainees skills using a validated scoring system. After the course, we assessed the 
trainees’ clinical performance for the first 30 EGDs using the Assessment of Competency of 
Endoscopy (ACE) form. We compared the trainees’ scores to that of our historical control cohort 
trained using in-person SBML training. Our primary outcomes were competence scores on the 
written exam, endoscope tip control, standard EGD. Our secondary outcome was clinical EGD 
evaluations. We used non-inferiority t-test statistics and Fisher’s exact test.  

 

Results 

The virtual coaching group received similar scores as the direct coaching group for the written 
assessment (virtual coaching 81.9%+8.9% vs direct coaching 78.3%+8.2%, p=0.385).  

 For endoscope handling analysis, the trainees reached the MPS for competency after 31.4+29.1 
attempts and mastery after 51.9+36.7 attempts, similar to the control cohort that had undergone 
the training with direct coaching (competency: 32.5+22.8, p=0.93; mastery: 38.2+31.1, p=0.42). 
For Standard EGD, the mean scores for the general assessment of the UGI tract were similar 
between the intervention and control groups (4.6+0.6 vs 4.7+0.5, p=1.00). For clinical EGDs, 
there were no significant differences in scores for EGD 1-5, 11-15, 16-20, 21-25, and 26-30. For 
EGDs 6-10, the virtual coaching cohort performed significantly better than the direct coaching 
cohort (2.73+0.59 vs 1.65+0.59, p<0.001).  

 

Discussion 

The COVID-19 pandemic shifted the way we deliver endoscopy training. An SBML curriculum, 
delivered through virtual coaching, shows significant promise in effectively teaching novice GI 
trainees how to perform upper endoscopy. Moreover, SBML with virtual coaching allows 
trainees to learn from experts despite geographical constraints and other barriers to high-quality 
training. This program has the potential to improve patient safety and training efficiency 
compared to traditional apprentice-based training methods. We recommend a future 
randomized controlled trial, with a robust clinical evaluation strategy, to better understand the 
feasibility and effectiveness of virtual training.  

 

https://www.zotero.org/google-docs/?5hqTNA
https://www.zotero.org/google-docs/?tZCixW
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Chapter 1. Introduction 

Multiple studies have shown that endoscopy performance is highly variable among 

fellows and practicing physicians.1,2 In gastroenterology fellowship, endoscopy training typically 

occurs directly at the patient bedside through the traditional apprenticeship model. However, 

this method of procedural training is often not standardized, which may lead to variable 

technical skills depending on the expertise of the supervising physician. Other surgical 

subspecialties (e.g. laparoscopy and cardiology) have progressed to more evidence-based 

training methods using simulations and structured curricula. Simulation-based learning can 

provide trainees the opportunity to develop their procedural skills safely and effectively before 

performing in patient settings. However, simulators are not commonly used in endoscopy.4–6 

The few existing simulation-based training programs focus on technical skills, without supporting 

educational curricula that emphasize competency and improvement in clinical practice.7  

Studies show that simulation-based training coupled with the mastery learning pedagogy 

[simulation-based mastery learning (SBML)] improves clinical skills and reduces the risk of 

procedure-associated injury for a variety of procedural skills.8–11 Mastery learning is a form of 

competency-based education in which learners are required to meet or exceed a predetermined 

level of skill before completion of training. Our research group has pioneered the use of SBML 

in endoscopy to facilitate the safe and efficient acquisition of basic and advanced procedural 

skills among practitioners and trainees.12,13 We found that trainees who underwent the SBML 

training program reached competency for performing EGD in patients 2.5x faster than trainees 

who received traditional training under the apprenticeship model.3  

Our goal was to increase accessibility to high-quality endoscopy training and to shift the 

teaching paradigm in endoscopy towards the use of an SBML training curriculum. Our project 

became even more timely during the COVID-19 pandemic, as many endoscopic procedures 

were rescheduled, and opportunities became limited for fellows to train their procedural skills 

though the apprenticeship model.14  

https://www.zotero.org/google-docs/?dm2hfB
https://www.zotero.org/google-docs/?wGEnEO
https://www.zotero.org/google-docs/?wds3r7
https://www.zotero.org/google-docs/?fRZiD3
https://www.zotero.org/google-docs/?NnFGWg
https://www.zotero.org/google-docs/?6Y5aGw
https://www.zotero.org/google-docs/?YQ4E6a
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We adapted our SBML curriculum to train upper endoscopy 

(esophagogastroduodenoscopy [EGD]) to novice fellows through online virtual coaching. Virtual 

coaching, sometimes referred to as telementoring, is a training system where remote instructors 

conduct training mainly through online teleteaching technologies.15 It allowed for the widespread 

delivery of a standardized SBML curriculum across diverse settings in multiple institutions, while 

also improving the convenience for endoscopy education during the COVID-19 pandemic. 

Moreover, virtual coaching created an economy of scale that increases efficiency and improves 

access to high-quality procedural training.  

Herein, we performed a hypothesis-generating study to evaluate the effectiveness of 

EGD training when delivered through virtual coaching versus direct in-person coaching. We 

reported changes in theoretical knowledge, simulation-based technical skills, and clinical 

performance after our training course.  

Chapter 2. Background 

 Currently, upper endoscopy training is based on the traditional apprenticeship model in 

which fellows learn procedural skills by observing and practicing directly on patients. A recent 

multicenter study in the US revealed that there is a long learning curve for upper endoscopy: 

trainees achieve competency after more than two years of fellowship training.16 Some trainees 

may not even reach competency by the end of their fellowship period, especially during the 

pandemic, when endoscopic procedure volume is limited. Simulation-based mastery learning is 

a stringent form of competency-based education that has been shown to accelerate the learning 

curve for upper endoscopy and other endoscopic interventions.4–6 To improve the accessibility 

of the training system, we adapted our curriculum to be conducted primarily through virtual 

coaching. 

 There is minimal existing literature on studies evaluating the effectiveness of virtual 

coaching in endoscopy training, excluding those performed by our team. We have previously 

https://www.zotero.org/google-docs/?QUHmSu
https://www.zotero.org/google-docs/?LLrvbK
https://www.zotero.org/google-docs/?S7T7kb
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described our experience conducting a SBML upper endoscopy course using a hybrid virtual 

coaching mechanism where trainees received asynchronous virtual training over 4 weeks and 

direct in-person instruction over 2 days.17 However, there are no existing studies evaluating the 

effectiveness of endoscopy training conducted completely online. In surgery, Erridge et al 

recently published a systematic review of telementoring in surgeons and found that the majority 

of the articles provided low-quality evidence in evaluating the effectiveness of virtual coaching.18 

A randomized controlled trial in laparoscopy found that virtual video-based coaching significantly 

improved trainee performance in a porcine model.19 However, clinical evidence supporting the 

intervention remains sparse. To support the use of virtual coaching for endoscopy training, there 

is a need to evaluate changes in trainee performance after virtual coaching.  

Study Design and Methods 

Research Aims   

We aimed to evaluate the performance of the trainees undergoing the SBML curriculum 

and compare the skills of those who received virtual coaching versus direct coaching. Our 

results will provide the necessary information to assess the efficacy and value of virtual 

coaching in endoscopy for future randomized studies. This research will also provide feedback 

to identify areas of improvement in our training program and allow us to refine and optimize our 

course in order to expand our reach to more fellows, particularly those in rural or underserved 

areas who do not have access to high-quality endoscopy training.  

Study Design 

We conducted a longitudinal cohort study to observe the outcomes of trainees who 

underwent an EGD training program through virtual coaching compared to trainees who 

underwent the program through direct in-person coaching.  

 

 

https://www.zotero.org/google-docs/?VRZ8wK
https://www.zotero.org/google-docs/?zHD3LM
https://www.zotero.org/google-docs/?2f0bAj
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Sampling 

We recruited all trainees who were in rotation at seven academic medical centers (US, 

Singapore, Indonesia, Thailand, Philippines) during the training period (n=22). We excluded 

trainees who were not fluent in English (n=1). Those who agreed to participate were included 

(n=21).  

Intervention 

Experimental Group 

Our group conducted an EGD training program for first-year gastroenterology trainees 

(n=21) at seven academic medical centers (US, Singapore, Indonesia, Thailand, Philippines). 

The training program was conducted over one week (July 2020) through virtual coaching (VC) 

only. The trainees were relieved of their clinical duties and did not perform EGDs in patients for 

the duration of the training program. The trainees underwent the training program at their 

respective institutions, and all received remote instruction from a virtual trainer in San Francisco 

or Singapore.  

Control Group 

For the control group, we observed fellows (n=6) who had undergone the EGD training 

program with direct coaching (DC) one year before the intervention group (July 2019). We 

recruited all first-year gastroenterology trainees who were in rotation at 3 academic medical 

centers (US and Singapore) during the training period (n=6). The training was conducted in 

person at the San Francisco VA Medical Center (n=4) and Singapore General Hospital (n=2).  

Course Curriculum  

Two expert endoscopists determined the necessary elements to perform high-quality 

upper endoscopy: 1) appropriate diagnosis of common cancers and diseases, 2) adequate 

endoscope tip control (fine motor movements), and 3) thorough mucosal examination of the 

upper GI tract. Each training day consisted of a 8-hour session, during which at least one 
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remote instructor was available for assistance at any time. We began each session with a live 

large group lecture (Zoom, San Jose, CA, USA) and then dispersed into small groups (2-4 

trainees) where the remote instructors provided more individualized guidance and feedback. 

The large group lectures were conducted over 1-2 hours and the small group sessions were 

conducted over 1-3 hours at a time. The trainees were able to view the instructor's endoscopy 

monitor and hands on the endoscope and vice versa (Figure 3.1). This set-up allowed the 

instructor to teach each technique, step-by-step, while monitoring the trainee’s progress. At the 

end of each day, the trainees uploaded one video of themselves (of their choosing) performing 

the practice exercise, which allowed the instructors to monitor their progress.  

Figure 3.1. Example of a Virtual Endoscopy Training Session using Zoom. The instructor 
and trainee have one camera showing their hands controlling the endoscope and the view of the 

endoscopy monitor 

For the theoretical training, all students were given access to the course material on 

Canvas. The modules covered procedure hygiene, safety, endoscope handling, anatomy, 

mucosal biopsies, endoscopic findings, electrosurgery, clipping, and hemostasis. Trainees 

completed the online modules concurrently with their technical skills training. Trainees were 
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required to pass the written assessments prior to each stage of the technical skills training 

(Figure 3.2).  

Figure 3.2. Course Timeline. Trainees are required to complete theoretical material on 
Canvas prior to attending the technical skills training. They learned endoscope tip control, 

standard EGD on a simulator model, and other basic interventions. 

 
First, the fellows were trained in endoscope tip control. We assessed their tip control 

skills using a previously validated simulator (Figure 3.3).20 The tip control simulator was 

designed to facilitate rapid acquisition of fine tip control. Trainees were required to maneuver 

through stickers labelled “A-Z” using only one hand, with proper endoscope handling technique, 

and without torquing. The trainees had continuous access to the simulators and were given the 

opportunity to practice their skills at their own learning pace.  Throughout the 7-day training 

period, we collected the amount of time it took for each trainee to complete the tip control 

simulator activity (completion time) and the amount of trials it took to reach competency (120 

seconds) and mastery (100 seconds), which were based on the average speed of experienced 

endoscopists.20  

Then, the fellows learned how to perform a standard EGD on a simulator model (Figure 

3.2). The model represented the upper gastrointestinal tract, allowing the trainees to practice 

intubation and mucosal examination. We evaluated their EGD skills (thorough examination of 

https://www.zotero.org/google-docs/?n7xBbx
https://www.zotero.org/google-docs/?3mUirF
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the upper GI tract) using a previously validated assessment tool (Appendix 1).21 To meet 

competency for EGD, trainees were required to score at least a “4” (1- Very Poor to 6-Excellent) 

for the overall upper GI examination based on the values obtained from experienced 

endoscopists.21 Two experienced endoscopists (9.5+6.4 mean years of practice), who were not 

involved in their training, performed the assessment.  

Figure 3.3. Endoscope Tip Control Simulator (Left) and Standard EGD Simulator Model 
(Right). The trainees developed endoscope handling skills and fine motor movements using the 

tip control simulator. They learned how to perform thorough mucosal examination using the 
standard EGD simulation model.  

 
 

Key Study Variables 

Demographic information 

We collected baseline demographic information including age, sex, training track, 

previous EGD experience, and dominant hand.  

Written Assessment 

On the last day of the course, the trainees took a written exam (20 multiple choice 

questions), which was created jointly by four experienced endoscopy educators. The 20 test 

questions were derived from their assigned articles, videos, lectures and quizzes, and covered 

topics including nomenclature, infection prevention, anatomy, endoscopic findings and 

treatment plan. The assessment was previously assessed for discriminant validity to determine 

https://www.zotero.org/google-docs/?Xp2fWs
https://www.zotero.org/google-docs/?2Tqcaq
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a significant difference among first-year trainees and second- and third- year trainees (56.5% vs 

83.8%, p<0.001).3 A score of 60% was required to pass the written exam.  

Simulation-Based Technical Skills Assessments 

We evaluated endoscope handling skills by observing the change in the endoscope tip 

control simulator completion time throughout the 7-day training period. A faster completion time 

for the simulator activity corresponded to better endoscope handling skills. We compared the 

intervention and control groups by analyzing completion time and the amount of trials it took to 

reach the minimum passing standard for competency (120 seconds) and mastery (100 

seconds).20 

On the final day of the course, the trainees took a final EGD assessment on their 

technical skills for intubation and examination using the simulator model. The minimum passing 

standard (MPS) was a score of at least “4” for the general assessment of the upper GI tract. 

Their performance was evaluated by an independent rater using the assessment tool described 

previously (Appendix 1). Both of the raters were experienced endoscopists and were not 

involved in their training. The raters underwent brief training to ensure that scoring was 

standardized between the two. We evaluated interrater agreement by having both raters assess 

a random sample of 10 trainee EGD videos. We calculated a kappa score for ordinal variables. 

We considered a kappa value of 0.60 to represent adequate reliability.  

Feedback Survey 

On the final day of the program, we administered a feedback survey regarding strengths 

and weaknesses of the virtual coaching technology, simulators, virtual instructors, and overall 

course. The survey had 24 items that were open ended or rated on a 10-point Likert scale. We 

also collected trainees’ opinions regarding the feasibility and perceived effectiveness of the 

virtual coaching program.  

 

https://www.zotero.org/google-docs/?FjrscX
https://www.zotero.org/google-docs/?VcZwna
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Clinical EGD Assessment 

After completion of the program, we evaluated trainee’s performance in clinical EGDs 

using the American Society of Gastrointestinal Endoscopy’s Assessment of Competency in 

Endoscopy (ACE) tool (Appendix Figure 1). The ACE tool is a 9-item assessment tool used to 

evaluate cognitive and motor skills for EGD using a scale of 1 to 4 (1-Novice; 2-Intermediate; 3-

Advanced; 4- Superior). We asked all trainees to collect the evaluation for each EGD they 

performed in clinical care. Supervising physicians at the trainee’s respective institution assessed 

the trainee’s skills for each clinical EGD performed. At the end of the procedure, the supervising 

physician completed the ACE tool online using Google Forms or on paper. If done on paper, the 

fellow took pictures of the completed forms and sent them to a research coordinator who 

recorded the scores to the database. 

Statistical Analysis  

We compared the scores of trainees who underwent the training through virtual coaching 

(n=21) to trainees who underwent the training through direct coaching (n=6)(Figure 3.4). The 

independent variable was the delivery method of training (virtual coaching vs direct coaching). 

The dependent variables were the scores on the written exam, tip control simulator, standard 

simulation-based EGD, and clinical EGDs. The primary outcomes were the scores on the 

written assessment, tip control simulator, and standard simulation-based EGD. The secondary 

outcome was the overall technical score on the clinical EGD evaluations. We conducted a two-

tailed t-test for the written assessment and endoscope tip control analysis. To evaluate success 

in endoscope tip control, we used the average completion time of the last 5 attempts on the 

simulator. We performed a Fisher’s exact test to compare standard EGD examination scores for 

the overall esophagus, stomach, duodenum and upper GI tract. We chose to use Fisher's exact 

test instead of a t-test because a majority of the scores were between 4 and 6. For the clinical 

EGD evaluations, we compared the mean scores of every 5 EGDs between the virtual coaching 
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and direct coaching groups using a two tailed t-test. We set the criteria for statistical significance 

as p <0.05. We used SPSS statistics to perform the Fisher’s exact test and two-tailed t-tests.  

Figure 3.4 Evaluation strategy for the SBML EGD training program conducted through 
direct coaching and virtual coaching. To compare the intervention and control groups, we 
conducted two tailed t-tests for the written exam, tip control and clinical EGD evaluations and 

Fisher’s exact test for the simulator EGD assessments. 

 

  
Results 

We enrolled 21 trainees (mean age-30.8+3.6; male-48%) in the virtual coaching training 

program (Table 4.1). We observed a historical cohort of 6 trainees (mean age 31.4+2.4; male-

100%) who had undergone the program through direct in-person coaching. All trainees in the 

direct coaching group and 19 trainees (90.4%) in the virtual coaching group had never 

performed an EGD prior to the course. 

Table 4.1. Participant Demographics. We collected participant demographics including age, 

gender, prior EGD experience, and dominant hand for each group.  

 Virtual Coaching 
(n=21) 

Direct Coaching 
(n=6) 

Age 30.8+3.6 years 31.0+2.7 years 
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Gender 

Male 10 (47.6) 6 (100) 

Female 11 (52.4) 0 (0) 

Number of Prior EGDs 

0 19 (90.4) 6 (100) 

<5 1 (4.8) 0 (0) 

5-10 1 (4.8) 0 (0) 

>10 0 (0) 0 (0) 

Dominant Hand 

Right 17 (80.9) 5 (83.3) 

Left 4 (19.1) 1 (16.7) 

 

Written Assessment 

The virtual coaching group received similar scores as the direct coaching group (virtual 

coaching 81.9%+8.9% vs direct coaching 78.3%+8.2%, p=0.385) (Table 4.2).  

Simulation-Based Technical Skills Assessment 

 For endoscope handling analysis, we excluded four trainees in the virtual coaching 

cohort who had experience with the simulator prior to the training program. The trainees in the 

intervention group reached the minimum passing standard for competency after 31.4+29.1 

attempts and mastery after 51.9+36.7 attempts, similar to the control cohort that had undergone 

the training with direct coaching (competency: 32.5+22.8, p=0.93; mastery: 38.2+31.1, p=0.42). 

The average scores for the last five attempts on the tip control simulator were also similar 

between the two groups (78+20 seconds vs 58+24 seconds, p=0.1754). 

 For Standard EGD, all of the trainees achieved mastery for the general assessment 

(score of 4 and above) after the first attempt. The mean scores for the general assessment of 

the UGI tract were similar between the virtual coaching group and direct coaching group 
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(4.6+0.6 vs 4.7+0.5, p=1.00). For the virtual coaching group, the lowest mean score was for 

overall duodenum examination (VC 4.5+0.78 vs DC 5.0+ 0.89, p=0.52) while the lowest mean 

score for the direct coaching group was for the esophagus (VC 5.1+0.7 vs DC 4.8+0.8, p=1.00). 

The two groups received similar scores for overall stomach evaluation (VC 4.6+0.5 vs DC 

5.2+0.8, p=0.06). We found that the raters had strong interrater reliability with a kappa score of 

0.82.  

Table 4.2. Comparison of Simulation-Based Assessment Scores. We compared the scores 

of the virtual coaching and direct coaching groups using two-tailed t-tests for the written 

assessment and endoscope handling, and Fisher’s exact test for the standard EGD 

assessment. There were no significant differences between the two groups (p>0.05).  

 Virtual Coaching 
Group 

Direct Coaching 
Group 

p-value 

Written Assessment n=21 n=6  

Percent Correct out of 20 
Questions 

81.9%+8.9% 78.3%+8.2% p=0.385 

Endoscope Tip Control n=17 n=6  

Attempts Needed to Reach 
MPS for Competency 

31.4+29.1 51.9+36.7 p=0.93 

Attempts Needed to Reach 
MPS for Mastery 

32.5+22.8 38.2+31.1 p=0.42 

Mean Completion Time for 
Last Five Attempts 

78+20 seconds 58+24 seconds p=0.18 

Standard Simulation-Based 
EGD 

n=21 n=6  

Overall Esophagus 5.1+0.7 4.8+0.8 p=1.00 

Overall Stomach 4.6+0.5 5.2+0.8 p=0.06 

Overall Duodenum 4.5+0.8 5.0+ 0.9 p=0.52 

General Assessment of 
Upper GI Tract 

4.6+0.6 4.7+0.5 p=1.00 
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Clinical EGD Assessment 

 We asked all trainees in the virtual coaching group to collect clinical EGD evaluations. 

However, due to the reduced caseload and disruptions from the COVID-19 pandemic response, 

only 6 trainees (two sites) from the virtual coaching group were able to retrieve clinical EGD 

evaluations from their supervising physicians (Figure 3.4). We collected a total of 33 clinical 

EGD evaluations from 6 fellows (28.6%) in the virtual coaching group and 94 evaluations from 6 

fellows (100%) from the direct coaching group (Figure 4.1).  For the first 5 clinical EGDs, the 

trainees in the virtual coaching group received similar scores as the direct coaching group 

(2.22+0.97 vs 1.88+0.35, p=0.36, Figure 2). For EGD 6-10, the virtual coaching cohort 

performed significantly better than the direct coaching cohort (2.73+0.59 vs 1.65+0.59, 

p<0.001). There was no significant difference in scores for the remaining EGD groups (11-15, 

16-20, 21-25, and 26-30). The mean scores for the first 30 EGDs were similar among trainees 

who received virtual coaching and trainees who received in-person coaching (mean ACE for 30 

EGDs=2.3±0.8 vs. 2.2±0.7; p=0.25). 

Figure 4.1. Comparison of clinical EGD evaluations between the virtual coaching group 
(intervention) and direct coaching (control) group. Trainees in the virtual coaching group 

performed similarly to the trainees in the direct coaching group, excluding EGD 6-10 where the 
virtual coaching group performed significantly better than the direct coaching group. 
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The average overall satisfaction rating for the course, including the online learning 

management system, virtual coaches, and simulation-based practice sessions was 9.3+1.2 (out 

of 10) with 90% of the trainees indicating interest in attending similarly structured courses for 

other endoscopic techniques (Table 4.3). Trainees reported high satisfaction for the realism of 

the virtual coaching set-up (9.2+0.95 out of 10), the helpfulness of their virtual coaches 

(9.5+0.79), and the scheduling availability of their virtual coaches (9.2+0.92). Twelve (57%) of 

the trainees indicated that the length of the course was appropriate while 29% (n=6) felt that it 

was too short and 14% (n=3) felt it was too long.  

Table 4.3. Satisfaction survey among the virtual coaching group. Trainees in the virtual 

coaching group rated their satisfaction of the course highly with interest in attending similarly 

structured courses in the future.   

 Virtual Coaching Group (n= 21)  

Overall Satisfaction with the Course (out 
of 10) 

9.3+1.2 

Effectiveness of Course (out of 10) 9.2+1.2 

Length of Course (too short, appropriate, 
or too long) 

12 (57%) appropriate  

6 (29%) too short  

3 (14%) too long 

Helpfulness of the Coaches (out of 10) 9.5+0.79 

Interest in Attending Similarly Structured 
Courses for Other Techniques (yes or no) 

90% 

Realism of Virtual Coaching Set-Up (out of 
10) 

9.2+0.95 

Ease of Use (out of 10) 8.3+1.4 

 

Discussion 

Our study shows the promise of SBML training program conducted through virtual 

coaching for upper endoscopy in gastroenterology trainees to improve the efficiency and 
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effectiveness of upper endoscopy training. Our study provides preliminary evidence in support 

of SBML training through virtual coaching, which has not yet been described in endoscopy.  

Our results from this study suggest that virtual training is feasible for gastroenterology 

trainees learning how to perform basic endoscopy procedures for the first time. We conducted 

an international virtual EGD training course, enrolling 21 gastroenterology fellows 

simultaneously across 3 different time zones. Our study showed that trainees who underwent 

the SBML curriculum delivered through virtual coaching reached similar performance levels as 

trainees who underwent the SBML curriculum through direct in-person instruction.  

Our findings in the successful application of virtual coaching for endoscopy are indeed 

novel. They expand on the literature of its application in other specialties. The use of 

telementoring or virtual coaching in surgery has shown to remotely train endovascular aortic 

aneurysm repair, a complex and high-risk procedure.22 Patients who underwent the repair by 

surgeons trained using the virtual coaching sessions had similar outcomes to those treated by 

surgeons trained in-person. Nonetheless, the majority of the studies assessing virtual coaching 

in surgery provide low-quality evidence with limited data on changes in clinical outcomes.18 Our 

study provides further evidence that virtual coaching may be an effective alternative to in person 

coaching when teaching upper endoscopy to novice trainees. 

Virtual coaching provides several benefits for gastrointestinal endoscopy training. First, 

virtual coaching can facilitate the standardization of endoscopy education. We developed a 

robust EGD curriculum based on expert guidance, evidence-based clinical practices, and 

effective teaching strategies. Virtual coaching allows us to expand our reach and ensure that all 

trainees receive the same robust and effective training. Our program also provides standardized 

assessment across different countries by using established assessment tools that were 

previously validated and studied. Second, virtual coaching improves access to high-quality 

education and facilitates trans-continental shared learning. Trainees from around the world will 

have access to endoscopy experts who share their expertise and knowledge of evidence-based 

https://www.zotero.org/google-docs/?qbD8RU
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practices that have been thoroughly studied. Third, virtual coaching is highly convenient for the 

training institution as on-site trainers provide minimal assistance. This may be attractive for sites 

with limited available trainers or large caseloads. Fourth, virtual coaching may also be attractive 

for more advanced trainees or practicing physicians who already have clinical experience and 

are seeking to train more complex techniques. SBML with virtual coaching can be applied to 

train colonoscopy, endoscopic retrograde cholangiopancreatography, and other advanced 

techniques where expertise is not as accessible and much more specialized. Lastly, virtual 

coaching can reduce costs and improve accessibility as trainers and trainees are no longer 

required to travel to specific training sites. 

Simulation-based mastery learning with virtual coaching allows trainees to develop and 

master difficult procedural skills before performing endoscopy on patients. This method of 

learning can mitigate issues related to training in patient care such as improving patient 

outcomes, reducing complications and procedure time, and improving patient comfortability 

during endoscopy. Trainees learn proper posture, fine motor control of the endoscope, and 

common disease and cancer findings prior to their first patient endoscopy. This allows the 

trainees to reserve procedure time with patients to focus on performing a thorough examination 

and ensuring patient comfort. Moreover, the trainer can provide fruitful guidance during 

endoscopy without needing to teach the trainees how to perform basic endoscopic maneuvers. 

While the results were promising, our experience revealed obstacles associated with 

virtual training. Virtual training requires significant time and effort dedicated to setting up the 

training course. The course staff prepared course materials (simulators, accessories, and set-up 

guides) to be shipped to each site at least two weeks before the course. Two research 

coordinators were available at all times to provide the trainers and trainees with technical 

assistance in navigating the virtual coaching system. In addition, research coordinators ensured 

that trainees were completing the required assignments on time and received consistent 

feedback from the trainers. We found that virtual coaching requires a stable internet connection 
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to be able to closely follow trainers’ and trainees’ intricate movements with the endoscope. 

Otherwise, the process of feedback and training may be delayed, potentially impacting the 

effectiveness of the training system. Most importantly, virtual training eliminates the trainer’s 

ability to provide direct hands-on assistance during endoscopy. As such, the success of the 

virtual coaching system depends heavily on the mutual dedication and patience of both the 

trainer and trainee in properly communicating their actions. Future studies should consider 

these limitations to ensure seamless virtual training when connecting with international sites. 

Limitations  

Our study has some limitations. First, we had a small sample size as each site had 2-6 

fellows eligible for the program. While our results are interesting, a future study with a larger 

cohort may further inform us on the effectiveness of our training program with virtual coaching. 

Second, we received limited clinical EGD evaluations from the virtual coaching group. Our 

findings did not represent 71% of our virtual coaching cohort. At the time, collecting consistent 

clinical evaluations was not feasible due to the reduced clinical procedures and increased 

workload from the COVID-19 pandemic response. Third, the clinical EGD evaluations for both 

groups were not stringently standardized. Attending physicians from the trainee’s respective 

institution were given an overview of the assessment tool; however, we did not observe 

interrater variability to verify standardization across all raters. Fourth, the clinical significance of 

our findings is unclear. While we observed strong evidence of improvement in trainee skills on 

simulators, we need additional studies with increased participant enrollment to assess trainees’ 

skills in clinical practice as well as the difference in patient outcomes after the training program. 

Lastly, we compared trainee performance after receiving the training program through virtual 

coaching versus direct coaching. To better understand the value and benefit of our training 

program, we will need to perform a non-inferiority randomized controlled trial to compare the 

virtual training performance to trainees who underwent traditional training under the 
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apprenticeship method. This research would allow us to determine if our virtual training program 

would be more efficient and effective than traditional training.  

Future Directions 

For the next step, we propose a larger noninferiority study with a robust evaluation 

strategy to assess the value and effectiveness of virtual endoscopy training. A future 

randomized controlled trial should compare the SBML program with virtual coaching, direct 

coaching, and traditional apprentice-based training. Similar to our study, the proposed study 

should assess baseline skills and clinical performance using previously validated assessment 

tools. Future studies should also collect more consistent performance evaluations for clinical 

EGDs at specific time points (immediately after training, one month after training, and six 

months after training) to ensure feasibility in retrieving the assessments and limiting selection 

bias. Furthermore, future studies should observe the specific time commitment from each 

trainer, costs of simulators and telementoring technology, and minimum internet bandwidth 

needed for adequate video connection to better understand the feasibility and value of virtual 

coaching in endoscopy training. 
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Appendix   
 
Appendix Table 1. Simulation-based EGD evaluation using a previously validated 
assessment tool adapted from Neumann et al.21 Trainees were graded on a scale from 1 
(very poor) to 6 (excellent).  

P1 Introduction of the endoscope and passage through the throat 

P2 Passage through the esophagus 

P3 Complete assessment of the proximal cardiac folds 

P4 Passage through the stomach down to the pylorus, along the lesser curvature 

P5 Passage through the pylorus 

P6 Complete (circular) assessment of the duodenal bulb 

P7 Introduction of the scope into the descending duodenum 

P8 Complete assessment of the duodenal folds 

P9 Complete visualization of the antrum 

P10 Localization/visualization of an antral ulcer 

P11 Visualization of the angular fold 

P12 Performance of the retroflexion maneuver 

P13 Visualization of the gastric fundus and cardia in retroflexion 

P14 Visualization of the gastric body in retroflexion, and of the lesser curvature 

P15 Withdrawal through the esophagus 

P16 Overall mark for the esophagus 

P17 Overall mark for the stomach 

P18 Overall mark for the duodenum 

P19 General assessment (complete assessment of the upper gastrointestinal tract) 

 

  

https://www.zotero.org/google-docs/?DLgDnk
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Appendix Figure 1. Clinical EGD Evaluation using the American Society of 
Gastrointestinal Endoscopy ACE Tool. Trainees were assessed on a scale of 1 (Novice) to 4 
(Superior). 

  




