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ABSTRACT
Objective Endoscopy departments have 
experienced considerable challenges in the 
provision of endoscopy services since the start 
of the COVID- 19 pandemic. Several studies have 
reported a reduction of procedures performed 
by trainee endoscopists during the pandemic. 
The aim of this study was to assess the impact 
on colonoscopy training and quality in an 
academic centre throughout successive waves 
of the pandemic.
Methods This was a single- centre, retrospective, 
observational study comparing colonoscopies 
performed at a tertiary endoscopy centre in 
Ireland at different stages of the pandemic 
with those performed during a similar time 
frame prepandemic. Data were collected using 
electronic patient records. Primary outcomes 
were procedure volumes, adenoma detection 
rate and mean adenoma per procedure.
Results In the prepandemic period, 798 
colonoscopies were performed. During the 
same period in 2020, 172 colonoscopies were 
performed. In 2021, during the third wave 
of the pandemic, 538 colonoscopies were 
performed. Percentages of colonoscopies 
performed by trainees were 46.0% (n=367) 
in 2019, 25.6% (n=44) in 2020 and 45.2% 
(n=243) in 2021. Adenoma detection rate was 
21.3% in 2019, 38.6% in 2020 and 23.9% in 
2021. Mean adenoma per procedure was 0.45 
in 2019, 0.86 in 2020 and 0.49 in 2021. Caecal 
intubation rate was 90.74% in 2019, 90.9% in 
2020 and 95.88% in 2021.
Conclusion The COVID- 19 pandemic initially 
had a negative impact on overall colonoscopy 
volumes and training. Despite a reduction in 
procedural volume, key performance standards 

WHAT IS ALREADY KNOWN ABOUT THIS 
SUBJECT?

 ⇒ Maintenance of hands- on training 
for gastrointestinal (GI) trainees is 
crucial to achieve and maintain skills 
in a procedural specialty. Achievement 
and maintenance of competency in 
endoscopy for GI trainees during the 
pandemic has been a focus of concern. 
Several studies have reported a reduction 
of endoscopic procedures performed 
by trainee endoscopists in the early 
months of the pandemic. There is little 
published data on the recovery of trainee 
endoscopic experience as the pandemic 
has progressed.

WHAT ARE THE NEW FINDINGS?
 ⇒ A marked reduction in colonoscopy case 
volume was observed in the first wave. 
Following a review of trainee experience 
in 2020, measures were put in place to 
protect endoscopy training volumes for 
trainees in our department. Despite the 
high incidence of COVID- 19 during the 
third wave in Ireland (Winter 2021), a 
much smaller reduction in the number 
of colonoscopies performed by trainees 
was observed in comparison with the first 
wave in our institution.

HOW MIGHT IT IMPACT ON CLINICAL 
PRACTICE IN THE FORESEEABLE 
FUTURE?

 ⇒ Safeguarding endoscopy training is 
essential to allow GI trainees achieve 
and maintain competency in endoscopy 
and to provide a steady stream of trained 
endoscopists to support healthcare 
systems into the future.
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were maintained by trainees. Maintenance of hands- on training 
is essential to allow trainees achieve and retain competency in 
endoscopy.

PRACTICAL MEASURES TO SUPPLEMENT HANDS-
ON ENDOSCOPY TRAINING
Interactive online sessions and small group tutorials 
focusing on;

 ► Knowledge of equipment—including individual endo-
scopes, endoscopy stack units, snares, clips, diathermy 
units…

 ► Technical theory—for example, theory of managing 
loops, use of snares, application of clips…

 ► Pathology recognition—for example, polyp classifica-
tions (morphology and pit architecture), commonly 
used endoscopic scoring systems (Barrett’s oesophagus, 
oesophageal varices, inflammatory bowel disease)…

 ► Small group review of live- recorded clinical case- based 
vignettes.

INTRODUCTION
In Spring 2020, guidelines for the safe practice of endos-
copy during the COVID- 19 pandemic were introduced 
in Europe.1–3 Endoscopy units transformed to comply 
with guidelines to prevent the spread of COVID- 19 and 
to protect patients and staff. Many units experienced a 
marked decrease in case volume,4–8 prioritising urgent 
and emergent patients. Efforts were made to reduce 
staff numbers in procedure rooms because of concerns 
about continued supply of personal protective equip-
ment (PPE) and safety of endoscopists. These adjust-
ments resulted in reduced opportunities for endoscopy 
training during the first wave.9 Endoscopy units have 
adjusted to ensure continued focus on high- quality 
procedures. While early data suggest that this has 
been maintained,10 further data are needed, particu-
larly considering clear evidence of delays in colorectal 
cancer (CRC) diagnosis and management11 and data 
projections suggesting these delays will have an impact 
on cancer related mortality for up to 5 years.12 It is 
therefore imperative that all endoscopy units focus 
efforts on maintaining procedure volumes, quality and 
training to mitigate this effect as much as possible.

Many countries worldwide have experienced 
multiple waves of the virus, causing repeated inter-
ruptions to healthcare. Although we have become 
more experienced in dealing with COVID- 19 and its 
management as a result of improved knowledge of its 
virulence and pathophysiology,13 elective healthcare 
provision remains a considerable challenge.

In Ireland, routine elective care was cancelled during 
the Spring 2020 and Winter 2021 surges. Staff short-
ages were widespread due to COVID- 19 precautions. 
Redeployment of non- consultant hospital doctors, 
including gastroenterology trainees, to care for and 
manage patients with COVID- 19- related illness was 
implemented.

The endoscopy training environment has changed 
dramatically. Redeployment of staff, a sustained reduc-
tion in endoscopy procedures, cancellation of routine 
elective care, and early concern in relation to possible 
shortages of PPE have led to considerable challenges 
for the continuation of endoscopy services across 
Europe since the start of the pandemic.

The aim of this study was to assess the impact on 
colonoscopy training and quality in an academic centre 
over the course of successive waves of the COVID- 19 
pandemic.

METHODS
This was a single- centre, retrospective, observa-
tional study comparing colonoscopies performed at 
a high- volume tertiary endoscopy centre in Ireland 
at different stages of the COVID- 19 pandemic with 
those performed during a similar time frame prepan-
demic. The first date of implementation of COVID- 19 
endoscopy precautions represents the start date of the 
2020 data set (16 March 2020). The length of this 
time period reflects the duration of the first wave in 
Ireland (March to June 2020), with the end point 
corresponding with a decline in national COVID- 19 
case numbers and associated easing of restrictions 
as lockdowns were slowly reversed. The 2019 time 
period mirrors the 2020 dates (March to June 2019). 
The third period studied correlates with the third 
wave of the pandemic in Ireland (January to March 
2021).

Colonoscopies were performed by gastroenter-
ology consultants, trainees under consultant super-
vision and nurse endoscopists. Gastrointestinal (GI) 
trainee assisted colonoscopies were colonoscopies 
that required hands- on assistance from a supervising 
consultant.

Data, including patient demographics, endoscopist 
key performance indicators (KPIs), pathology yields 
and histology, were collected using electronic patient 
records. Primary outcomes were procedure volumes, 
adenoma detection rate (ADR) and mean adenoma per 
procedure (MAP). ADR was defined as the proportion 
of colonoscopies during which one or more adenoma(s) 
was biopsied or removed. MAP was calculated by 
dividing the total number of adenomas detected by 
the total number of colonoscopies in each time period. 
Sessile serrated lesions detected were included with 
traditional adenomas for these calculations.

In an attempt to compensate for reduced exposure 
to hands- on training, we delivered a number of consul-
tant- led online and small group teaching sessions, 
focusing on endoscopy theory, technical aspects of 
common scenarios (eg, management of looping, use of 
snares), pathology recognition and appropriate use of 
common endoscopic scoring systems.

Study outcomes are reported in accordance with 
STROBE guidelines for observational research.14



Conlon C, et al. Frontline Gastroenterology 2022;0:1–7. doi:10.1136/flgastro-2021-102069  3

Training matters

RESULTS
During the reference period (March to June 2019), 
798 colonoscopies were performed. During the same 
period in 2020, 172 colonoscopies were performed. 
In 2021, during the third wave of the pandemic, 538 
colonoscopies were performed (table 1, figure 1).

The majority of colonoscopies were performed by 
a consultant (2019: n=402, 50.4%; 2020: n=126, 
73.3%; 2021: n=289, 53.7%). The percentages of 
colonoscopies performed by trainees were 46.0% 
(n=367) in 2019, 25.6% (n=44) in 2020 and 45.2% 
(n=243) in 2021 (figure 1). Levels of endoscopic 
experience varied from year 1 (novice <50 proce-
dures) to year 5 (independent with >400 total colo-
noscopies with direct observation of procedural skills 
assessments completed to satisfactory level). Exact 
procedure numbers for individual trainees were not 
available, but the three time periods reviewed included 
procedures performed by 16 trainees; 5 of whom were 

year 1, 5 year 2, 1 year 4, 4 year five and 1 postcomple-
tion of specialist training endoscopy fellow.

A subgroup analysis of colonoscopies performed 
by trainees compares patient characteristics, casemix 
and indications for colonoscopies performed during 
each time period (table 1). Baseline patient charac-
teristics were comparable across all three groups. A 
change in case- mix was observed in the first wave of 
COVID- 19 (2020) compared with the prepandemic 
period (2019) and the third wave (2021). In the first 
wave of the pandemic, 50.0% (n=44) of colonosco-
pies were performed for inpatient referrals. In 2019 
and 2021, the majority of cases (95.6% (n=351) and 
89.7% (n=218), respectively) were day case outpa-
tient procedures.

The main indications for colonoscopy in the prepan-
demic period were polyp or CRC surveillance (21.0%), 
diarrhoea or alternating bowel habits (18.0%), anaemia 
(17.7%) and family history of polyps or CRC (17.2%). 
In 2020 and 2021, fewer surveillance colonosco-
pies were performed. The main indications included 
anaemia (2020: 43.2%; 2021: 18.1%), diarrhoea and 
alternating bowel habits (2020: 18.2%; 2021: 25.1%), 
and rectal bleeding (2020: 15.9%; 2021: 22.2%).

Table 2 illustrates colonoscopy KPIs for trainees and 
pathology yields across the three time periods. KPIs 
included sedation rates, quality of bowel preparation, 
caecal intubation rates and withdrawal times (WT).

Overall, 327 polyps were detected in colonoscopies 
performed by GI trainees in 2019. In 2020 and 2021, 
54 and 186 polyps were detected, respectively. The 
ADR was 21.3% in 2019, 38.6% in 2020 and 23.9% 
in 2021. The MAP was 0.45 in 2019, 0.86 in 2020 and 
0.49 in 2021.

DISCUSSION
The effect of the COVID- 19 pandemic on the health-
care system and procedure waiting lists presents a 
significant challenge. With a reduction in endoscopy 
list size and cancellation of routine elective care inter-
mittently throughout the pandemic, waiting lists have 
increased. The consequences of this are likely to be far 
reaching and long term.11 12

In the first wave of the pandemic, there was a signif-
icant reduction in outpatient colonoscopies performed 
in our unit with a marked increase in the proportion of 
colonoscopies performed for inpatient referrals. This 
change in casemix corresponds to the cancellation of 
routine elective care with strict COVID- 19 restric-
tions placed on endoscopy units. Outpatient numbers 
were reduced to allow for social distancing in the 
department, including the waiting room, preprocedure 
waiting area and postprocedure recovery area. In the 
early stages of the pandemic, a downtime period was 
observed in each endoscopy room between procedures 
to allow for cleaning. These necessary safety measures 
impacted negatively on the endoscopy list capacity. 
Despite a much higher incidence of COVID- 19 

Table 1 Baseline characteristics of colonoscopies performed by 
GI trainees

2019 2020 2021

Total colonoscopies 798 172 538
Colonoscopies by GI 
trainees (%)

367 (46.0) 44 (25.6) 243 (45.2)

GI trainee- assisted 
colonoscopies
(% of GI trainee 
colonoscopies)

46 (12.5) 5 (11.4) 45 (18.5)

Patient demographics
  Male 175 (47.7%) 21 (47.7%) 127 (52.3%)
  Female 192 (52.3%) 23 (52.3%) 116 (47.7%)
  Age, years (median, 

range)
59, 18–89 62, 25–84 57, 16–88

  Inpatient 16 (4.4%) 22 (50.0%) 25 (10.3%)
  Outpatient 351 (95.6%) 22 (50.0%) 218 (89.7%)
Indications
  Anaemia 65 (17.7%) 19 (43.2%) 44 (18.1%)
  Rectal bleeding 38 (10.4%) 7 (15.9%) 54 (22.2%)
  Diarrhoea* 66 (18.0%) 8 (18.2%) 61 (25.1%)
  Constipation 17 (4.6%) 0 21 (8.6%)
  Abdominal pain 22 (6.0%) 3 (6.8%) 21 (8.6%)
  Weight loss 9 (2.5%) 1 (2.3%) 1 (0.4%)
  Polyp/cancer 

surveillance
77 (21.0%) 2 (4.5%) 18 (7.4%)

  Family history of 
polyps/cancer

63 (17.2%) 3 (6.8%) 17 (7.0%)

  IBD assessment 33 (9.0%) 2 (4.5%) 8 (3.3%)
  IBD surveillance 5 (1.4%) 0 12 (4.9%)
  Abnormality on 

imaging
19 (5.2%) 5 (11.4%) 27 (11.1%)

  Other 11 (3.0%) 1 (2.3%) 5 (2.1%)

*Diarrhoea including alternating bowel habits, urgency and faecal 
incontinence.
GI, gastrointestinal; IBD, inflammatory bowel disease.
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infection nationally during the third wave, outpatient 
colonoscopy volumes did not decrease as significantly 
as during the first wave (table 1). Endoscopy guidelines 
have adapted over time,15 16 allowing for more efficient 
management of endoscopy lists, while continuing to 
provide a safe environment for patients and staff. PPE 
is more widely available. There is a greater awareness of 
the virus and how to manage it, as well as the availability 
of vaccines with most healthcare workers in Ireland 
receiving first doses during the month of January 2021. 

COVID- 19 safety questionnaires are now completed by 
patients in advance of their appointments.

The indications for colonoscopy differed between 
the prepandemic and pandemic time periods. The 
change of indications seen during the pandemic surges 
also reflects the suspension of routine elective care. 
Clinically urgent and time sensitive referrals were 
prioritised. The top three indications in 2020 and 
2021 were related to higher risk symptoms, while 
fewer surveillance colonoscopies were performed.

Figure 1 Comparison of colonoscopy volumes in pre- pandemic and pandemic periods, GI, gastrointestinal.

Table 2 The comparison of GI trainees’ KPIs and pathology identified

2019 2020 2021

Colonoscopies performed by GI trainees 367 44 243
Sedation rates
  No sedation 28 (7.6%) 0 (0%) 11 (4.5%)
  Median midazolam dose (mg) <70 years 2.00 4.00 3.00
  Median midazolam dose (mg) 70 years+ 2.00 2.00 2.00
  Median fentanyl dose (μg) <70 years 50 50 50
  Median fentanyl dose (μg) 70yo+ 50 50 50
Bowel preparation quality
  Adequate or better 306 (83.4%) 32 (72.7%) 206 (84.8%)
Comfort score
  No, minimal or mild discomfort 341 (92.9%) 40 (90.9%) 231 (95.1%)
Other KPIs
  Caecal intubation rate 90.7% 90.9% 95.9%
  Mean withdrawal time (min) 15.83 17.35 21.36
Pathology identified
  ADR 78 (21.3%) 17 (38.6%) 58 (23.9%)
  ADR (including SSL) 85 (23.2%) 18 (40.9%) 61 (25.1%)
  Polyps>1 cm (% of all polyps) 37 (11.4%) 1 (1.6%) 19 (10.2%)
  Malignancy (% of procedures) 7 (1.9%) 3 (4.0%) 4 (1.6%)

ADR, adenoma detection rate; GI, gastrointestinal ; KPIs, key performance indicators; SSL, sessile serrated lesions.
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Colonoscopies performed under the national CRC 
screening programme were not included in our 
subgroup analysis as these procedures do not involve 
endoscopy trainees. While this programme was paused 
during the first wave of the pandemic in March 2020, 
it was re- commenced in June 2020 and continued 
through the second wave in 2021.17

Bowel preparation scores were below the recom-
mended level.18 The omission of screening and surveil-
lance colonoscopies and the higher percentage of 
inpatients and symptomatic outpatients on the trainee 
lists may account for suboptimal preparations.

Mean WT was significantly longer than the minimum 
6 min standard recommended.18 WT is automatically 
calculated by our endoscopy reporting system and 
does not factor in procedural time (eg, polypectomy). 
A subgroup analysis of colonoscopies where no polyp-
ectomy was performed showed WTs to be shorter but 
still comfortably above the minimum standard (data 
not shown). It remains possible that an increased focus 
on theoretical training resulted in enhanced focus on 
quality for our trainees; although, we did not study 
this directly.

Across all three time periods, ADRs were above 
recommended thresholds18; indicating the preserva-
tion of quality despite challenges encountered. There 
was a reduction in the number of polyps identified in 
2020 due to reduced overall procedure volume. Fewer 
large polyps (>1 cm) were identified. For these reasons 
trainees had less exposure to standard and advanced 
polypectomy techniques, an important component 
of core colonoscopy training. Despite a reduction in 
overall polyp numbers, MAP in 2020 was almost twice 
that observed in 2019 and 2021. This no doubt reflects 
the narrower range of indications for colonoscopy 
during the first COVID- 19 wave. There are clearly 
lessons to be learnt in terms of referral validation as 
we hopefully move out of the pandemic, including 
efforts to improve the specificity of our referral path-
ways by prioritising higher risk clinical indications and 
increasing availability of non- invasive methods (such 
as faecal immunochemical testing and calprotectin) as 
an adjunct to inform validation of referrals.

The collateral damage of the pandemic in terms 
of non- covid related health outcomes is yet to be 
quantified. In their population- based study in 2020, 
Maringe et al12 estimated that there will be a 15.3%–
16.6% increase in CRC related mortality in the UK 
due to diagnostic delays associated with the pandemic. 
Our efforts to compensate for these delays and address 
the unavoidable care gaps already being experienced 
by patients will rely on a well- trained body of skilled 
endoscopists. Those currently in training are expected 
to play a central role. Several studies have reported 
a reduction of endoscopic procedures performed 
by trainee endoscopists in the early months of the 
pandemic. An international survey of 770 trainees 
across 63 countries published in April 2020 reported 

a median percentage reduction of 99% in the total 
procedures performed by the respondents compared 
with a prepandemic period.9 Similarly, a British Society 
of Gastroenterology survey distributed to UK trainees 
described a mean percentage reduction of 96.0% for 
all trainee procedures,19 with colonoscopies associated 
with the greatest mean percentage reduction (97.2%). 
Barriers to training identified in the literature include 
institutional policies to minimise staff in procedure 
rooms, reduced procedure volume and shortages of 
PPE.9 19–21

Achievement and maintenance of competency in 
endoscopy for GI trainees during the pandemic has 
been a focus of concern.19 20 22–24 A reduction in case 
volume for trainees is associated with reduced oppor-
tunities to develop technical diagnostic and thera-
peutic procedural skills, including polypectomy, during 
a finite period of training. It is also associated with 
reduced exposure to the organisation and management 
of the endoscopy unit and the care of patients peripro-
cedurally; aspects of endoscopy training that should 
not be overlooked. Ensuring adequate training is 
important to endoscopy services and is a key feature of 
endoscopy unit accreditation programmes.25 Strategies 
to safeguard endoscopy training during the pandemic 
have been proposed.26–28

There is little published data on the recovery of 
trainee endoscopic experience as the pandemic has 
progressed. In this study, a marked reduction in colo-
noscopy case volume was observed for our trainees in 
the first wave. Following a review of trainee experi-
ence in 2020, measures were put in place to protect 
endoscopy training volumes for trainees in our depart-
ment as well as supplementing hands- on training with 
video- based vignettes, web- based and small group 
lectures, focusing on pathology recognition, technical 
theory and endoscopic non- technical skills. Videos 
of live cases and samples of equipment were used as 
visual aids outside of the endoscopy room. Teaching 
sessions were led by gastroenterology consultants and 
were interactive. Formal assessment on the educational 
benefit of these interventions is ongoing. We propose 
to maintain and further develop these measures as an 
adjunct to hands on training in line with the National 
Endoscopy Programme’s training structures29 going 
forward.

Despite the high incidence of COVID- 19 nationally 
during the third wave, a much smaller reduction in the 
number of colonoscopies performed by trainees was 
observed in comparison with the first wave (table 1, 
figure 1), with a similar monthly daily average of colo-
noscopies performed by trainees towards the end of 
the third wave as compared with 2019 (figure 2). An 
increase in supervised procedures was observed in 
2021, suggesting an improved training environment.

Six of the 16 trainees (38%) included in this study 
have since completed their specialist training. The 
remainder are still in training. While it appears that 
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the most junior trainees were more severely affected 
by COVID- 19 precautions in the endoscopy depart-
ment during the first wave of the pandemic, with first 
year trainees initially excluded from lists to prevent 
prolonged procedures, it remains to be seen whether 
this will result in delays for these trainees reaching 
endoscopic competence. Our ability to adapt our 
training model and maintain quality is reassuring 
and it is clear that procedure volumes for all trainees 
have now recovered. The long- term impact of the 
pandemic on endoscopy training should be a focus for 
further study. It remains imperative that we continue 
to support all aspects of endoscopy training to ensure 
these trainees achieve competency on schedule.

CONCLUSION
Our data illustrate the negative impact the pandemic 
has had on overall colonoscopy volumes and training. 
Encouragingly, it does appear that the impact is less-
ening as we adapt to new ways of working. Safe-
guarding endoscopy training is essential to allow GI 
trainees achieve and maintain competency in endos-
copy and to provide a steady stream of trained endos-
copists to support healthcare systems in their efforts to 
regain lost ground and move forward.
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