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ABSTRACT 

Background and Aims: Although COVID-19 has affected endoscopy services globally, the 

impact on trainees has not been evaluated. We aimed to assess the impact of COVID-19 on 

procedural volumes and on the emotional well-being of endoscopy trainees worldwide.  

Methods: An international survey was disseminated over a 3-week period in April 2020. The 

primary outcome was the percentage reduction in monthly procedure volume before and 

during COVID-19. Secondary outcomes included potential variation of COVID-19 impact 

between different continents and rates and predictors of anxiety and burnout among 

trainees. 

Results: Across 770 trainees from 63 countries, 93.8% reported a reduction in endoscopy case 

volume. The median percentage reduction in total procedures was 99% (IQR 85%-100%), 

which varied internationally (P<0.001) and was greatest for colonoscopy procedures. 

Restrictions in case volume and trainee activity were common barriers. A total of 71.9% were 

concerned that the COVID-19 pandemic could prolonged training. Anxiety was reported in 

52.4% of respondents and burnout in 18.8%. Anxiety was independently associated with 

female gender (OR, 2.15; P<0.001), adequacy of PPE (OR, 1.75; P=0.005), lack of institutional 

support for emotional health (OR, 1.67; P=0.008) and concerns regarding prolongation of 

training (OR, 1.60; P=0.013). 68.9% indicated that existing national guidelines should be 

modified to support adequate endoscopy training during the pandemic.  

Conclusion: The COVID-19 pandemic has led to restrictions in endoscopic volumes and 

endoscopy training, with high rates of anxiety and burnout among endoscopy trainees 

worldwide. Targeted measures by training programs to address these key issues are 

warranted to improve trainee well-being and support trainee education.  
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INTRODUCTION 

The coronavirus disease 2019 (COVID-19) pandemic has had a profound impact on the 

provision of GI endoscopy services worldwide, with the radical curtailment of elective 

procedures to restrict disease transmission.1 Consequently, multiple gastroenterology and 

endoscopy societies have published rigorous recommendations on triaging endoscopy 

procedures, appropriate use of personal protective equipment (PPE) and postprocedure 

decontamination for GI endoscopy during the pandemic.2–5  Surveys from Italy and North 

America have reported over 75% reductions in procedure numbers in many centers.6,7 As 

institutions attempt to limit periendoscopic exposure to COVID-19 and conserve PPE, this will 

inevitably impact trainee engagement in hands-on endoscopy procedures. 

The COVID-19 pandemic creates challenges for endoscopy trainees for several reasons. For 

trainees who are in direct contact with patients, providing clinical care during a pandemic can 

evoke fear and anxiety regarding personal safety and viral transmission.8,9 Trainees also face 

social isolation due to restricted contact with their families and friends.10 These concerns can 

be further exacerbated by inconsistency in scheduling, both due to trainees being 

quarantined and redeployment to other services.11 Finally, trainees may be concerned about 

delays in competency acquisition and future job security.  

  

Novice endoscopists must become proficient in a range of diagnostic and therapeutic 

modalities during a training period, often of finite duration. As it remains unclear when 

endoscopy units will fully resume regular activities, endoscopists-in-training may be 

concerned about attaining and maintaining competence in procedural skills. Additionally, 

trainee exposure to inpatient and ambulatory GI patients may be significantly reduced if 

institutions are limiting contact between consulting services and inpatients and cancelling 

non-essential office visits. Shortages of PPE could worsen these issues because trainees may 

be the first to be excluded when there is inadequate PPE.  

Despite these issues, there are no published data on the impact of the COVID-19 on 

endoscopy training and trainee well-being. Therefore, in this international survey, we aimed 

to assess the impact of the COVID-19 pandemic on endoscopy trainees, including procedure 
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numbers, barriers to training, and the physical and emotional well-being of trainees. We also 

aimed to explore variation in this impact internationally.   

  

METHODS 

Survey Design 

A 37-item survey (Appendix 1) was developed through consensus by an international group 

of representatives from 10 countries with expertise in endoscopy training and education. The 

survey was conducted using the SurveyMonkey platform (SVMK Inc, San Mateo, Calif, USA) 

and was structured into the following domains:  

1)       Demographics, including age, gender, country of training and specialization;  

2)       Monthly endoscopy volumes before and during COVID-19;  

3)       Training and availability of personal protective equipment (PPE);  

4)       Impact on physical, mental and emotional well-being. 

The survey was reviewed and authorized for multicenter distribution by the ethics committee 

of the Institute for Clinical and Experimental Medicine, Thomayer Hospital, Prague, Czech 

Republic (Reference: 9170/7.4.202; G-20-16;8.4.2020), which waived the need for formal 

ethics application. 

 

Outcomes 

The primary outcome studied was the percentage reduction in the monthly volume of hands-

on endoscopy procedures performed by trainees as a result of COVID-19.  This was studied 

using 2 methods: (1) as a comparison over two 30-day periods before and during the COVID-

19 pandemic, and (2) as a categorical variable according to trainee indication of an overall 

reduction in procedure volume. Endoscopy procedures studied comprised 

esophagogastroduodenoscopy (EGD), colonoscopy, EUS, ERCP, and upper gastrointestinal 

bleed hemostasis (included within the EGD numbers), for supervised, unsupervised and total 

numbers.  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



 

 

Secondary outcomes comprised:  

1) Barriers to hands-on training and the impact on residual training opportunities; 

2) Changes to institutional case volume 

3) Trainee concerns regarding competency development and prolongation of training; 

4) Anxiety, assessed using the Generalized Anxiety Disorder-7 (GAD-7) scale,12 and 

rates of burnout, measured using the single item burnout scale.13 

For each outcome, analyses were compared across continents to denote international 

variation in survey responses. 

  

Survey Distribution 

At the beginning of April 2020, the EndoTrain survey was distributed to trainees both directly 

and indirectly via program directors, trainee representatives, and to representatives within 

national and international societies (Supplementary Table 1). The survey was open for three 

weeks from April 11 to May 2, 2020. 

  

Statistical Analysis 

All continuous variables were subjected to normality assessment (Shapiro-Wilk) and 

presented as medians with interquartile ranges (IQRs) or means and standard error (SE) as 

appropriate. For each procedure, trainees who did not indicate any procedures in a given 

modality over the 2 comparison periods were excluded from analyses to identify active 

trainees for each procedure category. Pairwise comparisons of procedural numbers were 

performed at trainee-level between pre-COVID-19 and COVID-19 periods using Wilcoxon 

signed-rank tests. Nonparametric data across procedure types and continents were 

compared using Kruskal-Wallis, followed by Dunn’s test for pairwise comparisons. Continuous 

variables were compared across continents using one-way analysis of variance (ANOVA). 

Categorical data were compared using the Pearson Chi-square test.  
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Binary logistic regression analysis was performed for univariable and multivariable analysis of 

factors associated with anxiety in endoscopy trainees. The GAD-7 outcomes were stratified 

into 2 groups by composite score: <5 and ≥5 (indicating at least mild anxiety). A forward 

stepwise approach to factor selection was used and outcomes presented as odds ratios (OR) 

and 95% confidence intervals (95% CI). 

Statistical analyses were performed using SPSS v26 (Arkmont, NY, USA: IBM Corp) and Prism 

v8 (San Diego, Calif, USA: GraphPad Corp), with P<0.05 considered statistically significant. 

 RESULTS 

Baseline Demographics  

In total, 1199 respondents participated in the international training survey. After excluding 

incomplete responses (N=429, 35.8%), 770 trainees from 63 countries within six continents 

(Supplementary Table 2 and Supplementary Fig. 1) were included for analysis. Trainee 

characteristics and the differences across continents are presented in Table 1.  The top 3 

countries of respondents were the United States (N=169), United Kingdom (N=132), and Spain 

(N=82).  The mean age of respondents was 32.6 (SE 0.2) with a male to female preponderance 

(56.9% versus 43.1%). Respondent specialties comprised adult gastroenterology (78.3%), 

pediatric gastroenterology (9.9%), surgery (7.7%), internal medicine (3.1%), and other (1.0%). 

The main focus of endoscopy training consisted of upper GI endoscopy (87.5%), lower GI 

endoscopy (83.1%), ERCP (20.4%), and EUS (13.0%).  

  

Impact of COVID-19 on trainee procedural volumes 

Overall, 770 trainees (93.8%) reported a reduction in their monthly endoscopy case volume 

attributable to COVID-19.  By procedure type, the differences in estimated monthly volumes 

before and during COVID-19 are presented in Figure 1, with significant (P<0.0001) decrements 

over the two 30-day periods.  Across all modalities (Figure 2), the median percentage 

reduction in procedural volume was 99% (IQR 85%-100%). This did not vary significantly by 

trainee specialty (P=0.658), or whether procedures were performed under supervision or 

independently (P=0.614), but varied by procedure type (P<0.001). On subgroup analysis, 
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percentage reductions were greater for colonoscopy (median 100%, IQR 88%-100%) 

compared with ERCP (median 100%, IQR 60%-100%; P=0.003) and upper gastrointestinal 

bleeding (UGIB) procedures (median 100%, IQR 50%-100%; P<0.001). This outcome also 

varied across continents (P<0.001), with significantly greater percentage reductions observed 

in Europe (median 100%, IQR 91%-100%) and North America (median 99%, IQR 88%-100%) 

compared to Asia (median 87%, IQR 75%-97%) and South America (median 91%, IQR 70%-

100%). 

  

Barriers to training 

Of the 770 (93.8%) trainees who reported a reduction in endoscopy procedural volumes 

during the COVID-19 study period, the reasons cited included: changes to institutional policy 

to exclude trainees from procedures (79.9%); lack of cases (58.3%); shortage of available PPE 

(28.8%); redeployment to another clinical area (24.0%); and personal reasons (10.2%). Access 

to endoscopy training remained accessible on an ad hoc basis to 60.5% (N=466) of trainees, 

with rates varying internationally (Table 2). Of these, 36.1% (N=168) could perform 

endoscopy on patients at low risk or negative for COVID-19, and 7.9% (N=37) on unsupervised 

procedures only. 46.7% (N=359) reported access to ad hoc emergency cases and 15.4% 

(N=119) to intensive care unit (ICU) cases. Only 6.2% (N=29) reported no restrictions on their 

endoscopy privileges.  

Reductions in institutional endoscopy case volume due to COVID-19 were reported by 98.2% 

of trainees, with 73.5% of trainees reporting a decrease of ≥50% and 3.6% reporting the 

cancellation of all endoscopy activity.   

  

PPE 

Regarding PPE, 73.7% (N=520) received training on the use of PPE for COVID-19 patients. 

50.5% (N=356) received training specific to managing COVID-19 in their endoscopy unit. This 

was mainly delivered through face-to-face teaching (34.0%, N=121), virtual teaching (22.4%, 

N=80), or written communication (43.5%, N=155). The level of PPE used within the endoscopy 
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unit was felt to be adequate in 67.6% (N=476), but this varied internationally (P<0.001) (Table 

2). 47.0% (N=331) believed that a lack of PPE was contributory to reductions in institutional 

endoscopy case volume. Endoscopy-specific practice guidelines on PPE use were available for 

89.2% (628) of respondents.  PPE policy within the endoscopy unit was predominantly 

directed by national guidelines (47.4%), individual unit/hospital policy (33.0%), or 

international guidelines (19.6%). 

  

Physical and Mental Well-being 

Concerns on training  

Trainees were asked to rate their level of concern regarding the impact of COVID-19 on the 

outcome of their endoscopy training (Table 3; Figure 4). Concerns with competency 

development were raised by 90.1% (N=629) of trainees across continents (P=0.844). Concerns 

regarding the need to prolong specialty training to reach the required competency were 

raised by 71.9% (N=502) of respondents.  This concern varied internationally (P<0.001), with 

the lowest proportion of concerned trainees in North America (49.5%). In total, 68.9% 

(N=472) of trainees believed that existing national/international guidelines should be 

modified to better support endoscopy training during the COVID-19 pandemic.  

 

Physical health impact of COVID-19 

Concerns of acquiring COVID-19 were expressed by 79.3% of trainees (Figure 4). In total, 

23.9% (N=168) reported taking time off work for COVID-19 related reasons; 76.8% (N=129) 

took time off for themselves and the remaining 23.4% (N=39) for a household member. Of 

trainees affected, 14.7% (N=19) tested positive, 52.7% (N=68) negative, 30.2% (N=39) were 

not tested, and 2.3% (N=3) preferred not to answer. 

 

Anxiety and Burnout 
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Anxiety and burnout were assessed in 695 trainees (Table 3). The following anxiety levels 

were reported according to GAD-7 criteria: no anxiety (47.6%, N=331), mild (33.2%, N=231), 

moderate (14.2%, N=99) and severe anxiety (7.8%, N=54). On multivariable analysis (Table  

4), factors associated with anxiety in trainees included: female gender (OR, 2.15; P<0.001), 

adequacy of PPE (OR 1.75, P=0.005), concerns over prolongation of training (OR, 1.60; 

P=0.013) and lack of availability of institutional support for emotional health (OR, 1.67; 

P=0.008).  Up to 18.8% of trainees met the criteria for burnout; burnout correlated positively 

with the severity of anxiety (Supplementary Fig. 2). Institutional provision of emotional 

support strategies during the COVID-19 pandemic was available to 67.4% (N=467) of trainees.   

  

DISCUSSION 

To our knowledge, this is the first study to comprehensively evaluate the impact of COVID-19 

on endoscopy trainees. Survey responses from 770 trainees across 63 countries indicate that 

COVID-19 has had a profound adverse effect on endoscopy volume worldwide, with 

reductions in training opportunities for the majority of trainees (93.8%), and a drastic median 

reduction in case volume of 99% (IQR, 85%-100%). This has raised concerns among trainees 

in regard to competency development (90%) and the potential need to prolong training to 

achieve endoscopic competence (72%). These concerns were among the cited factors leading 

to COVID-19 associated anxiety (52.4%) and burnout (18.8%) among trainees. These results 

highlight the urgent call to action for institutions, training programs, GI societies, and 

accreditation councils to address the 2 overarching issues identified: (1) reductions in 

endoscopic training opportunities and (2) the emotional welfare of trainees. 

The emphasis on minimum endoscopy procedure numbers as a competence safeguard is 

ubiquitous across international training settings.14 These serve to indicate readiness for 

certification, credentialing, and program completion. Although training in all procedures was 

disrupted by COVID-19, the decrement was most pronounced for colonoscopy and less so for 

emergency procedures (ERCP and GI bleeding). This is important as colonoscopy is regarded 

as a core endoscopic skill. Over 50% of trainees estimated a reduction in institutional 

endoscopy volumes of 75% or more, in line with international recommendations to curb 
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elective procedures. However, the exclusion of trainees was another major barrier, with PPE 

shortages and redeployment being contributory. The significant impact of COVID-19 has 

raised doubts among trainees over whether endoscopic competence in various procedures is 

realistically achievable within the duration of their training, with a substantial proportion 

expressing concerns that training will need to be prolonged. Addressing these issues could 

potentially have disruptive implications at many levels: restructuring of training curricula and 

schedules, redistribution of endoscopy cases between junior and senior trainees, delays in 

entering the workforce, financial strain and negative effects on trainees’ mental well-being.  

Indeed, relatively little has been published on the physical and mental well-being of 

endoscopy trainees, even before COVID-19. From our survey, COVID19 affected trainees 

beyond reductions in endoscopy training opportunities: 79.3% had concerns of acquiring 

COVID-19 and a significant proportion of trainees had to take time off work for COVID-19 

related reasons. Inadequate PPE was raised as a concern by a third of respondents and was 

independently associated with increased anxiety. Overall, 52.4% of trainees met criteria for 

at least mild generalized anxiety, with 22.0% reaching a threshold score of ≥10, which has 

89% sensitivity and 82% specificity for clinically significant anxiety.12,15 Predictors of anxiety 

included female gender (consistent with population-based studies),16 concerns regarding 

prolongation of training, inadequate PPE, and a lack of emotional and mental health support. 

Anxiety levels positively correlated with burnout which was identified in 18.8% of trainees. 

Burnout is a consequence of unmitigated chronic stress which requires urgent intervention 

as it can lead to emotional exhaustion, depersonalization, negativity and impaired 

professional performance,17 including suboptimal medical care and medical error.18,19 The 

association between the availability of emotional support and lower anxiety levels suggests 

that training programs should strongly consider implementing support strategies to 

proactively address anxiety and burnout in trainees and promote their well-being. Formalized 

interventions to improve trainee well-being, such as group stress management and resiliency 

training (SMART) may also play a positive role in improving job satisfaction and well-

being.16,21,22 There is additional need for attending gastroenterologists to proactively engage 

with trainees to discuss their learning gaps and career development and devise individualized 

curricula.  
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Internationally, there was significant heterogeneity in survey responses for both primary and 

secondary outcomes (Tables 1-3). These may be partially explained by locoregional 

differences in severity and the phase of the COVID-19 pandemic during the survey period. 

Nearly 50% of respondents were from the United States, United Kingdom, and Spain, which 

were in the acceleration to plateau phase in the 30 days leading up to the survey.23 This is 

likely to account for the reductions in exposure to endoscopy training, institutional caseloads, 

uptake of PPE and time off work from COVID-19. It is possible that, as COVID-19 caseloads 

subside, training opportunities will slowly resume, although trainee exposure is still likely to 

be impacted due to prolonged turnaround times for decontamination and demand for PPE, 

in addition to the possibility of further disruptions during the “second wave.” This may be due 

to global inequalities in healthcare, as evidenced by variations in availability of PPE, with 

adequate PPE reported by 79% of North American trainees, but only 31% of South American 

trainees. The structure of training programs is another relevant factor. Although concerns 

over competency development was consistent globally (P=0.84), concerns over prolongation 

of training varied (P<0.001). This may reflect differences in training systems and accreditation 

policies across countries.  

Our study has several limitations. Surveys are vulnerable to bias and misinterpretation 

inherently. Data validation was performed by excluding respondents who provided 

incomplete responses of primary outcome data, did not indicate a training modality, and 

where endoscopy numbers performed each month in a given modality exceeded 100. It was 

also not possible to estimate the response rate as the survey was disseminated through 

multiple national and international societies and organizations. Not all countries and 

specialties were represented which might affect the generalizability of findings. Next, our data 

provide a snapshot of training in time and was not matched to regional differences in 

pandemic activity. Our completion rate was limited at 65%, with a further dropout rate of 

11% for completing all survey questions. Contributory factors include the length of the survey, 

complexity of individual questions, and dissemination only in English, which may have 

affected comprehension. Additional data, such as unit-level information and lifetime 

procedure counts were not collected. Finally, baseline data for anxiety and burnout could not 

be retrospectively captured in a valid manner and therefore, the high rates of anxiety cannot 

be directly attributed to COVID-19 alone. 
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The effects of COVID-19 are projected to persist until at least 2022.24 As such, an urgent 

review of endoscopy training is warranted to adapt accordingly and provide direction. In our 

survey, 68.9% of respondents indicated that guidelines should be modified to support 

training. Training programs should openly recognize that minimum procedural numbers may 

not be achievable in some countries and adopt mitigation strategies. First, emphasis should 

shift toward maximizing gains from evidence-based, hands-off training interventions. For 

beginners, simulation-based training can be used to develop technical skills,25,26 nontechnical 

skills,27 and accelerate time to achievement of competence.28 Although simulation training 

requires performance feedback to be optimally effective,29 self-assessment with benchmark 

videos and computerized feedback are viable alternatives.30,31 For all trainees, cognitive 

competencies can be developed through distance education using educational resources, 

webinars, and open access social media education, such as structured conversations on 

Twitter.32 All 3 major American GI societies have high-quality, expert-led, endoscopy training 

videos; notably the American Society for Gastrointestinal Endoscopy (ASGE) with its catalogue 

of education materials in GI Leap, its online learning platform.32,33 Second, determination of 

competence should rely less on attaining minimum numbers and more on the use of objective 

and validated methods of competency assessment. This is best achieved through the use of 

objective performance tools with strong validity evidence, such as ACE (Assessment of 

Competency in Endoscopy),34 DOPS (Direct Observation of Procedural Skills),35–37 and GiECAT 

(Gastrointestinal Endoscopy Competency Assessment Tool),38 which can allow trainers to 

target feedback provision in a formative manner, and to benchmark global competence for 

summative sign-off.35 Despite these measures, it may be necessary for some trainees to 

extend their endoscopy training.39 Additionally, it will be important for institutions and private 

practices to ensure that new faculty are closely mentored to promote continued skills 

development. With meaningful application of evidence-based training paradigms, the GI 

community can mitigate the ongoing impact of COVID-19 on trainees and ensure that they 

achieve the cognitive, technical, and integrative competencies needed for independent 

endoscopic practice. 

The recent literature on the impact of COVID-19 on trainees stems from individual 

experiences and expert opinion.10,33 Our trainee-centered survey has now quantified the 

impact of COVID-19 on procedural volumes and on the well-being of endoscopy trainees, and 
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shown how this varies internationally across different continents. As countries engage in 

collaborative endeavors to tackle the global impact of COVID-19, it is hoped that our findings 

will help to inform future strategies to mitigate the impact of the pandemic on endoscopy 

training. 

CONCLUSION 

Worldwide, the COVID-19 pandemic has led to drastic reductions in endoscopy volumes 

performed by trainees, which is causing concerns regarding competency development and 

possible prolongation of training.  This has precipitated anxiety and burnout among trainees. 

Institutions, program directors and GI societies should provide clarity on curricular 

requirements and support the educational and emotional needs of trainees during this 

challenging time.   

In this article, we aimed to assess the impact of COVID-19 on procedural volumes and the 

emotional well-being of endoscopy trainees worldwide. Our study showed that the COVID-19 

pandemic has led to drastic reductions in endoscopic volumes and restrictions on endoscopy 

training, with detrimental effects on trainee well-being, including high rates of anxiety and 

burnout among trainees worldwide. Therefore, existing curricular requirements and delivery 

of endoscopy training should be urgently reviewed and adapted to support the educational 

and emotional needs of trainees during the COVID-19 pandemic.  
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Figure 1: Comparison of trainee-reported number of supervised procedures (A), independent procedures (B), 

and total procedures (C) in the 30-day period pre (PRE) and during COVID-19 (COVID). Symbols and error bars 

represent the median and interquartile ranges. *0.0001<P<0.05, **P<0.0001; EGD: 

esophagogastroduodenoscopy, Colon: colonoscopy, ERCP: endoscopic retrograde cholangiopancreatography, 

EUS: endoscopic ultrasound, UGIB: upper gastrointestinal bleeding hemostasis. 

 

Figure 2: Box-and-whisker plots illustrating the percentage reduction in total (supervised and independent) 

procedures performed by trainees during the COVID-19 pandemic. Boxes cover medians and lower interquartile 

range whereas the whiskers represent the lower 90th percentile.  The mean percentage reduction is indicated 

with the (+) symbol. *0.0001<P<0.05, **P<0.0001; EGD: esophagogastroduodenoscopy, Colon: colonoscopy, 

ERCP: endoscopic retrograde cholangiopancreatography, EUS: endoscopic ultrasound, UGIB: upper 

gastrointestinal bleeding haemostasis. 

 

Figure 3: Concerns raised by endoscopy trainees attributable to the COVID-19 pandemic. 
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TABLES 

Table 1:   Baseline characteristics of trainees stratified by continent. All percentages are based on the 
number of respondents per question. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

 Total 
North 

America Europe 
Australia/New 

Zealand Asia 
South 

America Africa 
P value (N=770) (N=205) (N=323) (N=40) (N=90) (N=99) (N=13) 

Mean age (SE) 32.6 (0.2) 32.4 (0.2) 32.4 (0.3) 33.0 (0.7) 33.4 (0.8) 32.3 (0.5) 36.6 (1.5) 0.11 

Male (%) 417 (56.9) 115 (59.9) 157 (50.5) 26 (66.7) 67 (80.7) 45 (46.4) 7 (63.6) <0.001 

Specialty (%) 
Adult GI 

Internal Medicine 
Pediatric GI 

Surgery 
Other 

 
603 (78.3) 

24 (3.1) 
76 (9.9) 
59 (7.7) 
8 (1.0) 

 
152 (74.2) 

1 (0.5) 
52 (25.4) 

0 (0.0) 
0 (0.0) 

 
274 (84.8) 

15 (4.6) 
6 (1.9) 

27 (8.4) 
1 (0.3) 

 
32 (80.0) 

1 (2.5) 
0 (0.0) 

7 (17.5) 
0 (0.0) 

 
81(90.0) 

2 (2.2) 
6 (6.7) 
1 (1.1) 
0 (0.0) 

 
55 (55.6) 

3 (2.0) 
12 (12.1) 
22 (22.2) 

7 (7.1) 

 
9 (69.2) 
2 (15.4) 
0 (0.0) 

2 (15.4) 
0 (0.0) 

 
<0.001 

Mean 
years of training (SE) 

2.7 (0.1) 2.0 (0.1) 3.2 (0.1) 1.9 (0.2) 2.5 (0.3) 2.6 (0.3) 4.8 (1.5) <0.001 

Advanced endoscopy 
focused training (%) 

(vs general GI) 
135 (17.5) 9 (4.9) 57 (17.7) 7 (17.5) 22 (24.4) 35 (35.4) 5 (38.5) <0.001 
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Table 2: Impact of COVID-19 on endoscopy training stratified by continent.  All percentages are based 
on the number of respondents per question. 

 
  

 Total 
North 

America Europe 
Australia/ 

New Zealand Asia 
South 

America Africa  P value 
 (N=770) (N=205) (N=323) (N=40) (N=90) (N=99) (N=13)  

Reduced endoscopy 
exposure (%) 

722 (93.8) 201 (98.1) 302 (93.5) 38 (95.0) 86 (95.6) 82 (82.8) 13 (100.0) <0.001 

Endoscopy 
opportunities available 
None (no endoscopy) 

No restrictions 
Unsupervised cases 

Only low-risk/negative 
COVID patients 

 
 

304 (39.5) 
29 (3.8) 
40 (5.2) 

174 (22.6) 

 
 

80 (39.0) 
4 (2.0) 
3 (1.5) 

66 (32.2) 

 
 

166 (51.4) 
14 (4.3) 
19 (5.9) 

34 (10.5) 

 
 

20 (50.0) 
5 (12.5) 
3 (7.5) 

10 (25.0) 

 
 

17 (18.9) 
4 (4.4) 

9 (10.0) 
28 (31.1) 

 
 

18 (18.2) 
1 (1.0) 
4 (4.0) 

32 (32.3) 

 
 

3 (23.0) 
1 (7.7) 

2 (15.3) 
4 (30.8) 

 
 

<0.001 
0.02 
0.02 

<0.001 

Change in institutional 
endoscopy volume  
Decreased 1-24% 

Decreased 25-49% 
Decreased 50-74% 
Decreased 75-99% 

Decreased 100% 
Not affected 

Decreased (unknown%) 

 
 

13 (1.7) 
61 (8.1) 

211 (28.0) 
327 (43.3) 

28 (3.7) 
14 (1.9) 

101 (13.4) 

 
 

1 (0.5) 
10 (4.9) 

37 (18.2) 
114 (56.2) 

3 (1.5) 
3 (1.5) 

35 (17.2) 

 
 

3 (1.0) 
23 (7.3) 

94 (29.8) 
130 (41.3) 

15 (4.8) 
5 (1.6) 

45 (14.3) 

 
 

1 (2.5) 
8 (20.0) 

19 (47.5) 
7 (17.5) 
0 (0.0) 
0 (0.0) 

5 (12.5) 

 
 

3 (3.4) 
13 (14.8) 
31 (35.2) 
35 (39.8) 

1 (1.1) 
1 (1.1) 
4 (4.6) 

 
 

5 (5.2) 
6 (6.2) 

26 (26.8) 
36 (37.1) 

8 (8.3) 
5 (5.2) 

11 (11.3) 

 
 

0 (0.0) 
1 (8.3) 

4 (33.3) 
5 (41.7) 
1 (8.3) 
0 (0.0) 
1 (8.3) 

 
<0.001 

Mean % reduction in 
procedures per month 
during COVID-19 (SE) 

EGD 
Colonoscopy 

ERCP 
EUS 
All 

 
 
 

85.3 (1.3) 
85.8 (2.6) 
70.5 (4.2) 
78.2 (7.7) 
86.2 (1.2) 

 
 
 

90.4 (1.1) 
92.1 (1.1) 
70.0 (9.5) 
56.3 (2.6) 
90.1 (1.1) 

 
 
 

89.6 (1.2) 
90.1 (1.4) 
72.4 (6.9) 
82.6 (4.4) 
90.0 (1.2) 

 
 
 

78.2 (5.3) 
76.7 (5.9) 
63.3 (1.7) 
85.0 (7.2) 
78.7 (5.2) 

 
 
 

81.9 (2.5) 
79.2 (2.8) 
65.1 (9.6) 
94.3 (3.1) 
81.4 (2.4) 

 
 
 

65.1 (9.4) 
59.8 (2.4) 
71.8 (8.3) 
94.4 (3.9) 
69.4 (8.5) 

 
 
 

78.6 (5.9) 
83.7 (6.2) 
88.9 (0.1) 

100.0 (0.0) 
80.9 (5.6) 

 
 
 

<0.001 
<0.001 

0.99 
0.60 

<0.001 

PPE adequate in 
endoscopy unit (%) 

476 (67.6) 154 (79.4) 218 (73.9) 27 (69.2) 47 (61.0) 27 (31.0) 3 (25.0) <0.001 

Taken off work for 
COVID-19 related 

reasons 

168 (23.9) 24 (12.4) 91 (30.9) 4 (10.3) 18 (23.7) 24 (27.6) 7 (58.3) <0.001 

 

 
  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



 

 

  

Table 3:  Impact of COVID-19 on trainee well-being and on the use of alternate endoscopy education 
resources, stratified by continent. All percentages are based on the number of respondents per 
question. 

 
 

 Total 
North 

America Europe 
Australia/ 

New Zealand Asia 
South 

America Africa P value 

(N=770) (N=205) (N=323) (N=40) (N=90) (N=99) (N=13) 

Concerns (%) 
Acquiring COVID-19 

Competency Development 
Prolonging training 

 
618 (88.3) 
629 (90.1) 
502 (71.9) 

 
187 (96.4) 
176 (89.3) 
96 (49.5) 

 
228 (78.1) 
260 (89.3) 
230 (79) 

 
36 (92.3) 
34 (87.2) 
33 (84.6) 

 
75 (98.7) 
68 (90.7) 
55 (73.3) 

 
82 (94.3) 
79 (90.8) 
78 (89.7) 

 
10 (83.3%) 

12 (100) 
10 (83.3) 

 
<0.001 
0.844 

<0.001 

Calls for changes to guidelines 
to support training (%) 

472 (68.9) 133 (69.3) 175 (61.4) 29 (74.4) 56 (75.7) 68 (81.0) 11 (100) 0.001 

Anxiety (%) 
None 
Mild 

Moderate 
Severe 

 
311 (44.7) 
231 (33.2) 
99 (14.2) 
54 (7.8) 

 
86 (44.3) 
61 (31.4) 
29 (14.9) 
18 (9.3) 

 
127 (44.1) 
104 (36.1) 
39 (13.5) 
18 (6.3) 

 
22 (56.4) 
14 (35.9) 

2 (5.1) 
1 (2.6) 

 
39 (52.0) 
21 (28.0) 
11 (14.7) 

5 (5.3) 

 
32 (36.8) 
30 (34.5) 
14 (16.1) 
11 (12.6) 

 
5 (41.7) 
1 (8.3) 

4 (33.3) 
2 (16.7) 

0.164 
 
 
 
 

Burnout (%) 130 (18.8) 42 (21.8) 53 (18.4) 1 (2.6) 12 (16.0) 18 (20.7) 4 (36.4) 0.058 

Institutional support (%) 467 (67.4) 175 (90.7) 195 (67.7) 27 (69.2) 41 (54.7) 25 (28.7) 4 (36.4) <0.001 
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Table 4: Multivariable analysis of factors associated with anxiety in endoscopy trainees.  
 

Factor N Anxiety (%) 
Univariable Analysis Multivariable Analysis 

OR (95%CI) P value OR (95%CI) P value 

Trainee Age 

Per year N/A 1.01 (0.98 – 1.05) 0.577  

Sex  

Male 288 46.8% REF 

Female 380 66.0% 2.20 (1.64 – 3.02)  <0.001* 2.15 (1.52 – 3.05) <0.001* 

Region 

North America  194 55.7% REF  

Europe 288 55.9% 1.01 (0.70 – 1.46)  0.960 

South America 87 63.2% 1.37 (0.81 – 2.30) 0.237 

Australia 39 43.6% 0.62 (0.31 – 1.23) 0.170 

Asia 75 48.0% 0.74 (0.43 – 1.25) 0.259 

Africa 12 58.3% 1.12 (0.34 – 3.64) 0.857 

Years in Training 

Per year N/A 0.96 (0.89 – 1.02)  0.170  

Specialty 

Surgery 50 56.0% REF  

Adult GI 546 54.0% 0.92 (0.52 – 1.66)  0.789 

Internal medicine 20 70.0% 1.83 (0.60 – 5.55)  0.283 

Paediatric GI 73 57.5% 1.07 (0.52 – 2.20) 0.866 

Other 6 83.3% 3.93 (0.43 – 36.12) 0.227 

Reduced Endoscopy Exposure  

Yes 654 55.8% REF  

No 41 46.3% 0.68 (0.36 – 1.29) 0.239 

Redeployment 

No 536 58.5% REF  

Yes 159 54.3% 1.19 (0.83 – 1.70) 0.350 

Perceived Adequacy of PPE 

Yes 471 50.3% REF 

No 224 65.6% 1.89 (1.36 – 2.62)  <0.001 1.75 (1.18 – 2.57) 0.005* 

Training on PPE 

Yes 513 54.0% REF  

No 182 58.8% 1.22 (0.86 – 1.71) 0.264 

Time off work due to COVID-19 

No 528 54.5% REF  

Yes 167 57.5% 0.89 (0.63 – 1.26) 0.506 

Concerns with developing COVID-19 

No 81 51.9%    

Yes 614 55.7% 1.17 (0.73 – 1.86)  0.513 

Concerns with competency acquisition 

No 69 43.5%    

Yes 626 56.5% 1.69 (1.03 – 2.79)   0.040* 

Concerns with prolongation of training 

No 82 42.1% REF 

Yes 302 60.4% 2.10 (1.50 – 2.94)  <0.001* 1.60 (1.10 – 2.32) 0.013* 

Availability of institutional support for emotional / mental health 

Yes 467 50.7% REF 
No 226 64.2% 1.74 (1.25 – 2.41) 0.001* 1.67 (1.14 – 2.45) 0.008* 

 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



ABBREVIATIONS 

 

ACE: Assessment of Competency in Endoscopy 

ANOVA: analysis of variance 

ASGE: American Society for Gastrointestinal Endoscopy  

COVID-19: coronavirus disease 2019 

DOPS: Direct Observation of Procedural Skills 

GiECAT: Gastrointestinal Endoscopy Competency Assessment Tool 

EGD: esophagogastroduodenoscopy 

ERCP: endoscopic retrograde cholangiopancreatography 

EUS: endoscopic ultrasound 

GAD-7: Generalized Anxiety Disorder-7 

GI: gastrointestinal 

ICU: intensive care unit 

IQR: interquartile range 

OR: odds ratio 

PPE: personal protective equipment 

SE: standard error 

SMART: stress management and resiliency training 

UGIB: upper gastrointestinal bleeding 
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Appendix 1: The International Training (EndoTrain) Survey 
 
 
 
 

A - Demographics 
 

1. What is your age (optional - numerical 
box) 

 
2. Your gender (optional) 

a. Female 
b. Male 
c. Other (free text option) 

 
3. Country of training 

 
4. What specialty are you in? 

a. Adult gastroenterology 
b. Pediatric gastroenterology 
c. Surgery 
d. Internal Medicine 
e. Other (free text option) 

 
5. Number of years in endoscopy training 

(numerical box) 
 

6. Are you currently doing an advanced 
endoscopy fellowship? YES/NO 

 
7. What is the focus of your endoscopy 

training program? (Tick all that apply) 
a. Upper GI 
b. Lower GI 
c. ERCP 
d. EUS 
e. Other (free text) 

 
 

B – Endoscopy 

8. Prior to the COVID-19 pandemic, 
approximately how many procedures 
would you perform each month under 
supervision for the following: 

a. EGD/OGD 
b. Colonoscopy 
c. ERCP 
d. EUS 
e. Therapy for Upper GI bleed 

9. Prior to the COVID-19 pandemic, 
approximately how many procedures 
would you perform each month 
independently (without supervision 
within the room) for the following: 
(numerical box, default value set at 0) 

a. EGD/OGD 
b. Colonoscopy 
c. ERCP 
d. EUS 
e. Therapy for Upper GI bleed 

10. Has your exposure to endoscopy cases 
decreased during the COVID-19 
pandemic? 

a. YES (if Yes, please indicate the 
reason(s) for decreased 
endosocpy case volume- tick 
all that apply) 

i. Lack of cases 
ii. Lack of PPE availability 

iii. Personal decision 
iv. Institutional policy 
v. Redeployed to 

another clinical area 
vi. Other (specify [free 

text comment] 
b. NO 

 
11. Which endoscopy opportunities still 

remain for you? (tick all that applies) 
a. None (not performing 

endoscopy) 
b. No restrictions 
c. Only procedures which I can 

perform without supervision 
d. Only patients at low- 

risk/negative for COVID-19 
e. ICU cases 
f. Emergency cases 
g. Other (free text comment) 

 
12. Prior to the COVID-19 pandemic, did 

you participate in an emergency (on- 
call) endoscopy rota/schedule? 

a. YES – If Yes, since COVID-19, 
has this: 
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b. NO 

i. Stopped 
ii. Reduced in frequency 

iii. Remain unchanged 

b. NO 
 

17. Have you received any training on how 
to manage a COVID-19 patient in your 
endoscopy unit? 

13. How has your institution’s case volume 
been affected by the COVID-19 
pandemic? 

a. Not affected 
b. Yes, but don’t know 
c. Decreased by 1-25% 
d. Decreased by 26-50% 
e. Decreased by 51-75% 

a. YES 
 
 
 
 

b. NO 

 
i. In person 

ii. By virtual meeting 
iii. By written 

communication 

f. Decreased by 76-99% 
g. Decreased by 100% (no 

endoscopy being performed at 
all) 

 
14. During the COVID-19 pandemic, 

approximately how many procedures 
are you performing each month under 
supervision for the following: 
(numerical box, default value set at 0) 

a. EGD/OGD 
b. Colonoscopy 
c. ERCP 
d. EUS 
e. Therapy for Upper GI bleed 

 
15. During the COVID-19 pandemic, 

approximately how many procedures 
are you performing each 
month independently for the 
following: (numerical box, default value 
set at 0) 

a. EGD/OGD 
b. Colonoscopy 
c. ERCP 
d. EUS 
e. Therapy for Upper GI bleed 

18. Do you feel that the level of PPE used 
in your endoscopy unit during the 
COVID-19 pandemic is adequate? 

a. YES 
b. NO 

 
19. Has your institution restricted 

endoscopy volume because of 
insufficient PPE? 

a. YES 
b. NO 

 
20. Does your endoscopy unit follow 

guidelines for protection against 
COVID-19? 

a. YES (pick one) 
i. National 

ii. Societal 
iii. Hospital’s own 

recommendations 
b. NO 

 

 
E – Well Being 

21. Have you taken time off work because 
of confirmed or suspected COVID-19? 

a. YES 
 

D – PPE 
 

16. Have you received any training on 
appropriate use of PPE for COVID-19 

 
 

 
b. NO 

i. For Myself 
ii. For a household 

member 

patients? 
a. YES 

22. Have you tested positive for COVID-19? 
a. YES 
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b. NO 
c. Not tested 
d. Prefer not to answer 

 
23. How concerned are you about COVID- 

19 exposure during your current 
endoscopy training? 

a. Not concerned 
b. Slightly concerned 
c. Moderately concerned 
d. Extremely concerned 
e. N/A (not training) 

 
24. How concerned are you that the 

COVID-19 pandemic is going to affect 
your competency in performing 
endoscopy? 

a. Not concerned 
b. Slightly concerned 
c. Moderately concerned 
d. Extremely concerned 

 
25. Are you concerned that the impact of 

COVID-19 on endoscopy training may 
prolong your fellowship/specialty 
training? 

a. Not concerned 
b. Slightly concerned 
c. Moderately concerned 
d. Extremely concerned 

 
26. Over the last 2 weeks, how often have 

you been affected by the following: 
(responses: Not at all, Several days, 
Over half of the days, Nearly every day) 

a. Feeling nervous, anxious or on 
edge 

b. Not being able to stop or 
control worrying 

c. Worrying too much about 
different things 

d. Trouble relaxing 
e. Being so restless that it is hard 

to sit still 
f. Becoming easily annoyed or 

irritable 
g. Feeling afraid as if something 

awful might happen 

h. Feeling loss of control 
i. Not being able to focus on 

work 
j. Anxiety of yourself or a loved 

one getting ill from COVID-19 
 

27. During this COVID-19 pandemic, how 
difficult is it for you to be yourself with 
others? 

a. Not difficult at all 
b. Somewhat difficult 
c. Very difficult 
d. Extremely difficult 

 
28. Overall, how would you rate your level 

of burnout? (select the most 
appropriate statement) 

a. I enjoy my work and have no 
symptoms of burnout 

b. Occasionally I am under 
stress, and I don’t always have 
as much energy as I once did, 
but don’t feel burned out 

c. I am definitely burning out 
and have one or more 
symptoms of burnout, such as 
physical and emotional 
exhaustion 

d. The symptoms of burnout that 
I’m experiencing won’t go 
away. I think about frustration 
at work a lot 

e. I feel completely burned out 
and often wonder if I can go 
on. I am at the point where I 
may need some changes or 
may need to seek some sort 
of help 

 
29. Is your institution/program offering 

emotional or mental health support 
during these times? 

a. Yes 
i. Formal group or 

individual session 
ii. Drop-in sessions 

iii. Yes, but did not access 
b. No 
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F – Education 

30. If the COVID-19 pandemic has 
impacted your hands-on endoscopy 
training, what additional training have 
you undertaken to supplement your 
endoscopy education? (responses: 1) 
Have not used, 2) 1-2 times in the last 
month, 3) Weekly, 4) 1-2 times per 
week, 5) 3-5 times per week, 6) Daily) 

a. Physically attending organised 
teaching from your institution 

b. Distance learning from your 
institution 

c. Online courses from 
national/international 
societies 

d. Social media education 
e. Endoscopy journals (including 

electronic) 
f. Webinars 
g. Other (free-text) 

 
31. Do you believe that your 

national/societal guidelines should be 
modified to support endoscopy 
training during COVID-19? 

a. Yes (please feel free to 
comment -option for free text) 

b. No 
 

32. Do you have any additional comments 
or suggestions on how to improve 
training during the COVID-19 
pandemic? (optional) 
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Appendix 2: List of societies that supported dissemination of the survey 
 
 

Society/ Group 
America 
• Pan American Crohn’s and Colitis Organization (PANCCO) 

 
North America 
• Adult Gastroenterology, Pediatric Gastroenterology and 

Surgery Program Directors across North America 
• Canadian Association of Gastroenterology (CAG) 
• The American College of Gastroenterology (ACG) 
• The American Gastroenterological Association (AGA) 
• GI Training Group of North America 

 
Latin America 
• Adult Gastroenterology, Pediatric Gastroenterology and 

Surgery Program Directors across Latin America 
• Chilean Endoscopy Association/Asociación Chilena de 

Endoscopia Digestiva (ACHED) 
• Endoscopy Society of El Salvador 
• Gastroenterology Society of Argentina/Sociedad Argentina 

de Gastroenterologia (SAGE) 
• Gastrointestinal Endoscopy Program Directors in Mexico 
• Mexican Association of Gastroenterology/Asociación 

Mexicana de Gastroenterología (AMG) 
• Mexican Association of Gastrointestinal 

Endoscopy/Asociación 
• Mexicana de Endoscopia Gastrointestinal (AMEG) 
• Peruvian Society of Gastroenterology/Sociedad Peruana de 

Gastroenterologia (SGP) 
• Venezuelan Society of Gastroenterology 
• Young Trainee Group of Argentina, Brazil, Chile, Colombia, 

Venezuela 
• TG of El Salvador, Panamá 

Asia 
• Gastrointestinal Society of Kuwait 
• Philippine Society of Digestive Endoscopy (PSDE) 
• Saudi Gastroenterology Association (SGA) 
• The Asian-Pacific Association of Gastroenterology (APAGE) 
• The Asian-Pacific Society of Digestive Endoscopy (APSDE) 
• Kuwait Gastroenterology Association (KGA) 
• The Hong Kong Society of Gastroenterology 
• The Japan Gastroenterological Endoscopy Society (JGES) 
• The Society of Gastrointestinal Endoscopy of India (SGEI) 

 
Australia & New Zealand 
• Gastroenterological Society of Australia (GESA) Young 

Group 
• New Zealand Society of Gastroenterology (NZSG) 

 
Europe 
• Czech Gastroenterological Society (ČGS) 
• Czech Young Trainee Group 
• Junge Gastroenterolloge Arbiettsgruppe (JUGA) 
• European Society for Paediatric Gastroenterology 

Hepatology and Nutrition (ESPGHAN) 
• Polish Society of Young Endoscopist 
• Spanish Association of Gastroenterology/Asociación 

Española de Gastroenterologia (AEG) 
• Spanish Association of Digestive Endoscopy/Sociedad 

Española de Endoscopia Digestiva (SEED) 
• The British Society of Gastroenterology (BSG) 
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Appendix 3: List of countries with respondents 
 
 

Country Number of Percent Responses 
Afghanistan 3 0.39 

Albania 2 0.26 

Algeria 2 0.26 

Argentina 11 1.43 

Australia 23 2.99 

Barbados 2 0.26 

Belgium 3 0.39 

Bhutan 1 0.13 

Bosnia and Herzegovina 1 0.13 

Brazil 7 0.91 

Bulgaria 6 0.78 

Burkina Faso 1 0.13 

Canada 34 4.42 

Chile 3 0.39 

China 7 0.91 

Colombia 3 0.39 

Croatia 1 0.13 

Cuba 2 0.26 

Czech Republic 25 3.25 

Dominican Republic 1 0.13 

Ecuador 4 0.52 

Egypt 5 0.65 

El Salvador 3 0.39 

France 2 0.26 

Germany 5 0.65 

Greece 2 0.26 

Guatemala 1 0.13 

Hungary 1 0.13 

India 8 1.04 

Iran (Islamic Republic of) 7 0.91 

Iraq 1 0.13 

Ireland 1 0.13 

 

Country Number of Percent Responses 
Israel 1 0.13 

Italy 2 0.26 

Lebanon 8 1.04 

Malaysia 4 0.52 

Mexico 31 4.03 

Nepal 1 0.13 

Netherlands 2 0.26 

New Zealand 17 2.21 

Nicaragua 1 0.13 

Pakistan 4 0.52 

Paraguay 1 0.13 

Peru 10 1.30 

Poland 33 4.29 

Portugal 1 0.13 

Romania 5 0.65 

Saudi Arabia 25 3.25 

Serbia 5 0.65 

Sierra Leone 1 0.13 

Singapore 6 0.78 

Slovakia 4 0.52 

Spain 82 10.65 

Sudan 4 0.52 

Switzerland 6 0.78 

Thailand 2 0.26 

Turkey 5 0.65 

Ukraine 1 0.13 

United Arab Emirates 3 0.39 

United Kingdom of Great Britain 132 17.14 

United States of America 169 21.95 

Venezuela (Bolivarian Republic of) 20 2.60 

Vietnam 5 0.65 

Total 770 100.00 
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Appendix 4: International distribution of EndoTrain survey respondents 
 
 



 

Appendix 5: Association between anxiety, as measured by the Generalized Anxiety Disorder 7 (GAD-7) 
instrument, and rates of burnout 
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