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Introduction
During the past decades, the field of gastrointestinal endos-
copy has been developing rapidly. In this fast-moving field, ef-
fective endoscopy training is essential to achieve resident com-
petency in performing endoscopy. In the teaching of procedur-
al skills in gastrointestinal endoscopy, the focus is gradually
moving worldwide from the use of threshold numbers toward
an individualized, competency-based approach [1].

In 2018 the Netherlands Society of Gastroenterology and
Hepatology developed a new, national, competency-based gas-
troenterology curriculum [2]. This curriculum has been imple-
mented in all eight educational regions in the Netherlands.
The duration of gastroenterology residency is variable, ranging
from 65 to 72 months, including 20 months of internal medi-
cine training, and depending on the residents’ individual com-
petencies. Entrustable Professional Activities (EPAs) are the
cornerstone of this new curriculum, and are defined as units of
professional practice that capture essential competencies. Re-
sidents must become proficient before undertaking these ac-
tivities independently [3]. An entrustment decision to certify
for an endoscopy-related EPA is based on several Direct Obser-
vation of Procedural Skills (DOPS) evaluations of individual
endoscopic procedures and made by multiple endoscopy trai-
ners [2, 4].

Residents start performing basic endoscopic procedures in
the first year of gastroenterology residency. There is currently
no standardized or systematic teaching approach toward
endoscopy training [1]. Despite its well-established value in
practical skills development in the early training phase [1, 5], si-
mulation-based training in endoscopy is currently not incorpo-
rated in the national gastroenterology training curriculum [2].
Residents usually learn to perform endoscopic procedures on
patients under direct supervision and feedback from different

attending gastroenterologists. After completing a specified
level of training, residents are declared capable of performing
endoscopic procedures under indirect supervision (EPA level
3). Although the national gastroenterology curriculum does
provide criteria for determining the required level of endoscopy
supervision, based on EPA levels [2], the extent and manner of
which these subjective criteria are used in clinical practice are
currently unclear.

To provide a starting point for developing future best practi-
ces regarding endoscopy training, the present study aimed to
evaluate and compare the current status of gastrointestinal
endoscopy training programs in all teaching hospitals in the
Netherlands from a resident perspective. Second, this study ex-
amined the satisfaction of gastroenterology residents with
their endoscopy training program and endoscopy supervision
(infographic).

Materials and methods
Design, procedure and participants

All first- (GRY-1), second- (GRY-2), third- (GRY-3) and fourth
gastroenterology residency year (GRY-4) trainees in the Neth-
erlands were invited to participate in an online survey during
the annual National Resident Education Program in January
2021. The survey was built and study data were collected using
REDCap (Research Electronic Data Capture), which is a secure
web application for building and managing online databases
and surveys. All residents received an email with a link to the
survey. After a single reminder 2 weeks after the initial invita-
tion, data collection ceased 4 weeks later.
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Survey

A 56-item survey (Appendix) was developed by the research
team with input from gastroenterologists specialized in endos-
copy teaching and from experts in postgraduate medical edu-
cation. Survey questions were formulated considering the cur-
rent national gastroenterology curriculum, implemented in
2018, and applicable EPAs [2]. Questions were open- and
closed-ended and were presented as single answer, multiple
choice, 5-point Likert scale (ranging from 1 – “strongly dis-
agree” to 5 – “strongly agree”), and free-text questions. The
survey focused on the following domains: demographic charac-
teristics, current endoscopy training program, and perceived
quality of endoscopy supervision. The survey was reviewed
and approved for distribution by the Medical Ethical Committee
of Isala Hospital, Zwolle, the Netherlands (study number:
201125). All participants gave written informed consent.

Statistical analysis

Unanswered questions were regarded as missing data in the
analyses. For the questions with a 5-point Likert scale, the data
were dichotomized with “agree” and “strongly agree” taken as
positive, and “neutral,” “disagree” and “strongly disagree” tak-
en as negative. Pearson’s χ2 test and one-way ANOVA test were
used to compare quantitative variables between the eight edu-
cational regions in the Netherlands. P<0.05 was considered
statistically significant. All statistical analyses were performed
using SPSS Statistics version 26 (IBM, New York, United States).

Results
The survey was distributed to 180 gastroenterology residents.
All 26 teaching hospitals in the Netherlands were represented,
except one. Nineteen residents had not started formal endos-
copy training yet; for those residents the questionnaire ended
after question 8.One hundred participants who had already
started their endoscopy training program were included in the
analyses. Baseline characteristics are summarized in ▶Table 1.

To ensure participant anonymity, educational regions are pres-
ented as Roman numbers (I-VIII). Mean (standard deviation)
participant age was 33.1 (2.5) years; 68% were female. The
group comprised 15%, 36%, 26% and 23% from GRY-1, GRY-2,
GRY-3 and GRY-4, respectively.

Current endoscopy training program

Almost all participants performed esophagogastroduodenos-
copies (98%) and colonoscopies (93%) in the first phase of
endoscopy training (▶Table2). Seventy-two residents (72%)
reported to have performed sigmoidoscopies in this phase.
Overall, the large majority of residents (65%) “agreed” (Likert
scale 4–5) that they were satisfied with the endoscopy training
program offered by their teaching hospital. The most men-
tioned positive aspects were the high exposure of endoscopic
procedures and the approachability of endoscopy trainers. Fre-
quently mentioned points for improvement were the lack of
discussion between the trainer and resident before and after
the endoscopy training, and the lack of uniformity between dif-
ferent endoscopy trainers, using variable teaching methods and
styles. The highest satisfaction rate was seen in educational re-
gion VIII (91%). Residents in educational region V were signifi-
cantly less likely to be satisfied compared to the other regions
(32%, P= .011). Seventy-six residents (76%) had participated
in a 2-day preclinical endoscopy course. Almost all of these
course participants (96%) “agreed” (Likert scale 4–5) that
such a preclinical endoscopy course was useful in preparing
them for performing endoscopic procedures on patients. Parti-
cipation in a preclinical endoscopy course was mandatory in all
educational regions, except for residents in region V. In this re-
gion, only two residents (11%) attended an endoscopy course
prior to hands-on training, compared to 73% to 100% in the
other regions (P < .001). The free-text responses revealed that
lacking a preclinical endoscopy course was the most mentioned
point for improvement regarding the endoscopy training pro-
gram by residents in educational region V. This point was not
mentioned by residents from the other educational regions. Fif-
ty-one gastroenterology residents (51%) had exposure to pre-

▶Table 1 Demographic characteristic of participants performing gastrointestinal endoscopy stratified by educational region.

Total

(N=100)

I

(N=13)

II

(N=10)

III

(N=11)

IV

(N=15)

V

(N=19)

VI

(N=15)

VII

(N=6)

VIII

(N=11)

P

value

Mean age, years (SD) 33.1 (2.5) 32.5
(3.0)

33.6
(1.3)

32.9
(2.4)

34.2
(3.4)

32.8
(2.6)

32.4
(1.4)

34.0
(2.0)

32.8
(2.2)

.457

Female, N (%) 68 (68) 9 (69) 9 (90) 8 (73) 9 (60) 11 (58) 10 (67) 4 (67) 8 (73) .801

Year of training, N (%)

▪ GRY-1 15 (15) 3 (23) 3 (30) 2 (18) 1 (7) 3 (16) 2 (13) 1 (17) 0 (0)

▪ GRY-2 36 (36) 5 (39) 2 (20) 5 (46) 3 (20) 6 (32) 7 (47) 1 (17) 7 (64)

▪ GRY-3 26 (26) 3 (23) 3 (30) 3 (27) 6 (40) 5 (26) 2 (13) 2 (33) 2 (18)

▪ GRY-4 23 (23) 2 (15) 2 (20) 1 (9) 5 (33) 5 (26) 4 (27) 2 (33) 2 (18)

Statistics: Pearson’s χ2 test and one-way ANOVA test.
N, number of participants; SD, standard deviation; GRY, gastroenterology residency year.
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clinical simulator training apart from a formal training course,
most of whom (73%) performed≤20 simulator procedures. Ex-
posure to simulator training apart from a formal training course
was significantly more common in educational regions III (72
%), V (89%), and VII (100%), compared to other regions (rang-
ing 10% to 53%, P< .001). Thirty-six participants who had had
this training (71%) perceived it as beneficial for developing
endoscopy skills prior to endoscopy training on patients.

Perceived quality of endoscopy supervision

The overall perception of the quality of endoscopy supervision
was positive: 72% of the residents “agreed”’ (Likert scale 4–5)
that they were satisfied with the endoscopy supervision of at-
tending gastroenterologists in their teaching hospital (▶Table
3). The satisfaction rate was lowest in region V (47%). Regional
differences were not statistically significant (P= .131). The most

reported characteristics of an excellent endoscopy teacher
were: calm, patient, approachable, motivating and able to
instruct verbally without taking over the scope. Seventy-three
residents (73%) perceived attending gastroenterologists in
their teaching hospital capable of teaching gastrointestinal
endoscopic skills, despite considerable variation in teaching
methods and styles; only 26% reported uniformity in endos-
copy supervision between supervisors from their teaching hos-
pital. The approachability of endoscopy supervisors varied be-
tween the educational regions. According to residents in the
educational regions IV and V, supervisors were significantly
less approachable for questions (67% and 63%, respectively)
compared to the other regions (84.0%, P= .033). Criteria used
to determine the level of supervision differed considerably
between teaching hospitals. Most residents reported that the
transition from direct (EPA level 2) to indirect supervision (EPA

▶Table 2 Differences in endoscopy training program stratified by educational region.

Total

(N=100)

I

(N=13)

II

(N=10)

III

(N=11)

IV

(N=15)

V

(N=19)

IV

(N=15)

VII

(N=6)

VIII

(N=11)

P

value

First 50 endosco-
pies1

▪ EGD 98 (98) 12 (92) 10 (100) 11 (100) 15 (100) 18 (95) 15 (100) 6 (100) 11 (100)

▪ Sigmoidoscopy 72 (72) 11 (85) 7 (70) 5 (45) 14 (93) 6 (32) 15 (100) 4 (67) 10 (91)

▪ Colonoscopy 93 (93) 13 (100) 7 (70) 10 (91) 15 (100) 17 (89) 15 (100) 5 (83) 11 (100)

Satisfaction endos-
copy training pro-
gram2

65 (65) 11 (85) 8 (80) 9 (82) 8 (53) 6 (32) 9 (60) 4 (67) 10 (91) .011

Participation pre-
clinical endoscopy
course1

76 (76) 13 (100) 10 (100) 9 (82) 14 (93) 2 (11) 15 (100) 5 (83) 8 (73) < .001

Satisfaction pre-
clinical endoscopy
course2

73 (96) 13 (100) 10 (100) 8 (89) 14 (100) 2 (100) 14 (93) 4 (80) 8 (100) .446

Exposure preclini-
cal simulator train-
ing1

51 (51) 5 (39) 1 (10) 8 (72) 3 (20) 17 (89) 8 (53) 6 (100) 3 (27) < .001

Number of simula-
tor procedures1

▪ <10 procedures 17 (33) 3 (60) 0 (0) 3 (38) 3 (100) 0 (0) 5 (63) 1 (17) 2 (67)

▪ 10–20 proce-
dures

20 (39) 1 (20) 0 (0) 1 (13) 0 (0) 9 (53) 3 (38) 5 (83) 1 (33)

▪ 20–50 proce-
dures

13 (26) 1 (20) 1 (100) 4 (50) 0 (0) 7 (41) 0 (0) 0 (0) 0 (0)

▪ >100 proce-
dures

1 (2) 0 (0) 0 (0) 0 (0) 0 (0) 1 (6) 0 (0) 0 (0) 0 (0)

Satisfaction simu-
lator training2

36 (71) 3 (60) 1 (100) 6 (75) 1 (33) 12 (71) 5 (63) 6 (100) 2 (67) .594

Statistics: Pearson’s χ2 test; N =number of participants
EGD, esophagogastroduodenoscopy.

1 Number (percentage) of participants the statement applied to.
2 Number (percentage) of participants that ‘agreed’ (Likert scale 4–5) with the statement.
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level 3) was based on assessment of endoscopic competence
(35%) or a predefined period of time (32%). The predefined
period of direct supervision varied between teaching hospitals
(median 12 weeks; interquartile range 10 to 18 weeks). Only six
residents (6%) noted that the period of direct supervision was
based on threshold numbers (median 50 procedures; inter-
quartile range 40–50 procedures). Moreover, 27 participants
(27%) did not know the exact criteria used for determining the
level of supervision. Most participants (56%) reported that su-
pervising gastroenterologists rarely observed a complete pro-
cedure once the resident was allowed to perform gastrointesti-
nal endoscopies under indirect supervision. Only a few partici-
pants (8%) experienced to go beyond the limits of their capaci-
ties during endoscopic procedures. A discussion between the
supervisor and resident prior to an endoscopy training session
to determine the endoscopic experience and knowledge of the

resident and setting learning goals and objectives, was reported
by 23% of the participants when directly supervised and 20%
when indirectly supervised. Only nine residents (10%) evaluat-
ed predefined learning objectives after the endoscopy during a
debriefing with the attending gastroenterologist.

Discussion
In this national survey assessing perceptions of Dutch gastroen-
terology residents on their endoscopy training, most residents
were satisfied with the endoscopy training program and endos-
copy supervision in their teaching hospital, despite the pres-
ence of considerable local and regional variability. The main dif-
ferences we observed concerned: 1. participation in a preclini-
cal endoscopy training course; 2. exposure to endoscopy simu-
lator training; 3. criteria used to determine the level of supervi-

▶Table 3 Differences in endoscopy supervision stratified by educational region.

Total

(N=100)

I

(N=13)

II

(N=10)

III

(N=11)

IV

(N=15)

V

(N=19)

VI

(N=15)

VII

(N=6)

VIII

(N=11)

P

value

Satisfaction endos-
copy supervision1

72 (72) 12 (92) 7 (90) 9 (82) 11 (73) 9 (47) 10 (67) 4 (67) 10 (91) .131

Endoscopic skills
improvement

73 (73) 10 (77) 7 (70) 9 (82) 13 (87) 8 (42) 12 (80) 6 (100) 8 (73) .055

Uniform teaching
methods1

26 (26) 1 (8) 3 (30) 4 (36) 6 (40) 2 (11) 2 (13) 4 (67) 4 (36) .053

Supervisor
approachability1

84 (84) 12 (92) 9 (90) 10 (91) 10 (67) 12 (63) 15 (100) 6 (100) 10 (91) .033

Transition direct to
indirect supervi-
sion2

▪ Time 32 (32) 9 (69) 1 (10) 0 (0) 6 (40) 4 (21) 3 (20) 5 (83) 4 (36)

▪ Number of
procedures

6 (6) 1 (8) 2 (20) 1 (9) 0 (0) 1 (5) 1 (7) 0 (0) 0 (0)

▪ Competence
assessment

35 (35) 3 (23) 2 (20) 5 (46) 5 (33) 7 (37) 7 (47) 1 (17) 5 (46)

▪ Unknown 27 (27) 0 (0) 5 (50) 5 (46) 4 (27) 7 (37) 4 (27) 0 (0) 2 (18)

Endoscopy obser-
vation indirect
supervision1

56 (56) 6 (46) 6 (60) 5 (46) 8 (53) 13 (68) 7 (47) 4 (67) 7 (64) .879

Beyond the limit
of capacities1

8 (8) 0 (0) 0 (0) 1 (9) 2 (14)3 2 (11) 2 (13) 0 (0) 1 (9) .778

Pre-discussion
direct supervision1

22 (23) 3 (25)3 3 (30) 4 (36) 3 (21)3 1 (6)3 2 (13) 1 (17) 5 (46) .244

Pre-discussion
indirect supervi-
sion1

19 (20) 4 (33)3 3 (30) 2 (18) 1 (7)3 4 (22)3 3 (20) 0 (0) 2 (18) .670

Debriefing1 9 (10) 2 (17)3 1 (10) 3 (27) 1 (7) 0 (0)3 2 (13) 0 (0) 0 (0)3 .242

Statistics: Pearson’s χ2 test.
N, number of participants.
1 Number (percentage) of participants that “agreed” (Likert scale 4–5) with the statement.
2 Number (percentage) of participants the statement applied to.
3 Missing data.
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sion; and 4. lack of uniformity in teaching methods and styles
between different endoscopy supervisors in the same hospital.

Participation in a preclinical endoscopy training course, con-
sisting of didactic lectures on basic endoscopic techniques fol-
lowed by simulator training sessions, was mandatory in seven
of eight educational regions. Although the exact impact of the
COVID-19 pandemic is unclear, we assume that under normal
circumstances endoscopy course participation would have
been higher than currently reported in these regions. Almost
all participants found a preclinical endoscopy course useful in
preparing them for performing endoscopic procedures on
patients. Gastroenterology residents in the educational region
without a mandatory endoscopy training course, region V, were
significantly less likely to be satisfied with their endoscopy
training program. Although there are many factors that influ-
ence residents’ satisfaction, based on the free-text responses
we assume that the lower satisfaction in region V was mainly
caused by the lack of a preclinical endoscopy course. Only a
few studies investigated the impact of a preclinical endoscopy
training course in preparation for performing endoscopic pro-
cedures on patients. Theoretical knowledge, endoscopy per-
formance [6–8] and DOPS scores [6, 7] improved after training
course completion.

Although the utility of simulation-based training in the early
phase of gastrointestinal endoscopy learning is well established
[1, 5,9], our findings demonstrate that access to simulator
training apart from a formal training course is limited. Due to
the high costs of endoscopy simulators, training facilities are
only available in a few teaching hospitals. Compared to trainees
in most other regions, participants in educational region V, the
region without a mandatory endoscopy course, had significant-
ly higher exposure to preclinical simulator training apart from a
formal endoscopy training course. Most participants, however,
performed≤20 simulator procedures. One study demonstrated
that the learning effect of simulator training ceased after 60 si-
mulator colonoscopies [10], indicating that most residents in
educational region V presumably did not reach their learning
plateau. It is unclear to what extent residents who performed
simulator procedures apart from a formal training course re-
ceived augmented feedback and instruction. Such feedback
has been identified as a critical feature for effective learning in
a simulation-based setting [5, 11, 12]. To overcome regional
disparities in the development of basic endoscopic skills for no-
vice gastrointestinal endoscopists, we propose that preclinical
simulator training, including providing structured feedback,
should be incorporated in the national gastroenterology train-
ing curriculum.

The criteria used to determine the level of supervision dif-
fered considerably between teaching hospitals, and some are
still focused on a predefined period of time or minimum num-
ber of performed procedures. Notably, a considerable propor-
tion of the participants did not know the exact criteria used
for determining the level of supervision, which may implicate
that local criteria are not always specified. The current compe-
tency-based gastroenterology curriculum, however, recom-
mends the use of DOPS to assess the level of endoscopy compe-
tence. A few endoscopy programs in the United Kingdom [13]

and the United States [14, 15] also describe an integrated
direct observation assessment tool in their curricula [16],
although the extent to which these tools are used in clinical
practice is unclear. Possible barriers to widespread usage of
competence-assessment tools such as DOPS may be supervi-
sors’ lack of time, resistance to change, and scheduling difficul-
ties. Since the use of threshold numbers is considered a poor
surrogate marker for competence [1], endoscopy training pro-
grams should be encouraged to identify and overcome possible
barriers and use competence-assessment tools in clinical prac-
tice to enhance individualized learning [16].

Within the current endoscopy training programs, residents
are primarily trained one-on-one according to the traditional
apprenticeship model. The lack of uniformity in endoscopy su-
pervision and the absence of a standardized teaching approach
to procedural training, identified in this study, may lead to con-
flicting messages that create confusion in learners [17]. The
Dreyfus model of skill acquisition postulates that when individ-
uals acquire a skill through external instruction and practice,
they normally progress through five developmental stages,
from novice to expert [18]. The beginning and intermediate
stages are characterized by analytical decision making based
on strict rules and context, which should be applied uniformly
by supervisors. With experience, residents develop more intui-
tion in decision making, gradually shifting to unconscious per-
formance that relies on implicit knowledge [18]. In a recent
Delphi consensus study, endoscopy education experts identi-
fied 10 essential gastrointestinal endoscopy teaching compe-
tencies [19]. Essential competencies included discussing pa-
tient history and plans before a procedure, reviewing the proce-
dure afterwards and providing structured feedback to the resi-
dent. Our results indicate that these teaching competencies are
rarely applied in clinical endoscopy supervision practice.
Although future research is needed to determine its impact in
clinical endoscopy supervision practice, it is likely that uniform
teaching methods and styles can contribute to improvement of
the quality of endoscopy training in gastroenterology residency.

The strengths of this study include the high response rate
and the nationwide design, with participation of residents
from all educational regions in the Netherlands. We acknowl-
edge the following limitations. Firstly, this survey does not cov-
er the trainers’ perspective on endoscopy teaching which
would be interesting to compare with the residents’ point of
view. Second, in the free-text response fields some residents
noted that the limited number of endoscopic procedures in
their teaching hospital negatively affected the development of
their endoscopic skills. Because our survey did not collect infor-
mation about the number of performed endoscopic proce-
dures, we cannot make a comparative analysis between the dif-
ferent regions with regard to the number of procedures per
trainee. Finally, the survey population was limited to gastroen-
terology residents in the Netherlands. As in some countries dif-
ferent training models are used extrapolation of the results may
not always be possible [20]. A survey among gastroenterology
physicians in 16 European countries revealed considerable dif-
ferences both among and within the countries. One of the
recommendations of this study was that national regulatory
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authorities should promote greater standardization of educa-
tional programs [20]. In our opinion, this emphasizes the im-
portance of evaluating endoscopy training programs, both at
an international and a national level.

Conclusions
In conclusion, this national survey identified considerable local
and regional variability in gastrointestinal endoscopy training
programs and teaching methods used in teaching hospitals in
the Netherlands. Future studies should be conducted to evalu-
ate the trainers’ perspective and the trainers’ behavior during
endoscopy training sessions, which might eventually lead to
the development of best practices regarding endoscopy train-
ing, including standardization of training programs and super-
vision methods.
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