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Abstract
BACKGROUND AND AIMS: The coronavirus disease 2019 (COVID-19) pandemic has limited the ability
to perform endoscopy. The aim of this study was to quantify the impact of the pandemic on endoscopy
volumes and indications in the United States.

METHODS: We performed a retrospective analysis of data from the GI Quality Improvement Consor-
tium (GIQuIC) registry. We compared volumes of colonoscopy and esophagogastroduodenoscopy
(EGD) during the pandemic (March-September 2020) to before the pandemic (January 2019-February
2020). The primary outcome was change in monthly volumes. Secondary outcomes included changes
in the distribution of procedure indications and in procedure volume by region of United States, patient
characteristics, trainee involvement, and practice setting, as well as colorectal cancer diagnoses.

RESULTS: Among 451 sites with 3514 endoscopists, the average monthly volume of colonoscopies and
EGDs dropped by 38.5% and 33.4%, respectively. There was regional variation, with the greatest and
least decline in procedures in the Northeast and South, respectively. There was a modest shift in proce-
dure indications from prevention to diagnostic, an initial increase in performance in the hospital setting,
and a decrease in procedures with trainees. The decline in volume of colonoscopy and EGD during the
first 7 months of the pandemic was equivalent to approximately 2.7 and 2.4 months of prepandemic
productivity, respectively. Thirty percent fewer colorectal cancers were diagnosed compared to
expected.

CONCLUSION: These data on actual endoscopy utilization nationally during the pandemic can help in
anticipating impact of delays in care on outcomes and planning for the recovery phase.

Keywords: Colonoscopy; Upper gastrointestinal endoscopy; Volume; COVID-19.
Introduction

The coronavirus disease 2019 (COVID-19) pandemic
has affected the ability to perform endoscopy due to con-
cerns for spreading infection to staff and patients, ration-
ing of personal protective equipment, and diversion of
endoscopy personnel and facilities for more acute care
needs.1-5 While professional societies have provided guid-
ance regarding the performance of endoscopy during this
pandemic6-10 and several surveys have assessed self-
ons used in this paper: ASA, American Society of Anesthesi-
SC, ambulatory surgical center; COVID-19, coronavirus dis-
; EGD, esophagogastroduodenoscopy; ERCP, endoscopic
cholangiopancreatography; EUS, endoscopic ultrasound;

immunochemical test; GERD, gastroesophageal reflux dis-
gastroenterology; GI, GI Quality Improvement Consortium;
nal provider identification; US, United States.
reported impact of COVID-19 on endoscopy care and
plans for triaging,11,12 the full impact on endoscopy utili-
zation, particularly in the United States (US), is
unknown.13

A survey of endoscopy units in 48 different countries
found that nearly all centers had to reduce endoscopy vol-
umes, with the majority reducing >50%.14 A different
survey of 252 endoscopy units across 6 continents also
showed massive reductions (83%) in endoscopy proce-
dures.15 This magnitude in reduction was mirrored in an
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What You Need to Know

Background
The COVID-19 pandemic has limited the ability to per-
form endoscopy worldwide. We evaluated the impact
on endoscopy volumes across the US, particularly
among ambulatory surgical centers.

Findings
There was a 38.5% and 33.4% drop in colonoscopies
and EGDs performed during the pandemic, equivalent
to a loss of 2.7 and 2.4 months of prepandemic produc-
tivity. Compared to expected, 30% fewer colorectal
cancers were diagnosed.

Implications for patient care
Postponement of endoscopy is likely to result in
delayed diagnosis of cancer and other conditions. Pri-
oritizing diagnostic procedures, while also increasing
capacity for deferred screening and surveillance proce-
dures is necessary.

314 Calderwood et al Techniques and Innovations in Gastrointestinal Endoscopy Vol. 23, No. 4
analysis of United Kingdom data.16 Reports on changes in
endoscopy volumes in the US have been limited to pri-
marily large, academic teaching hospitals.17,18 The aim of
this study was to quantify the impact of the pandemic on
endoscopy volumes and indications in the US among geo-
graphically diverse practices, including ambulatory cen-
ters.
Materials and Methods

We performed a retrospective analysis of the GI Qual-
ity Improvement Consortium (GIQuIC), a large, national
clinical data registry of colonoscopy and esophagogastro-
duodenoscopy (EGD) from endoscopy facilities across the
US. GIQuIC captures patient demographics, indication,
findings, pathology, and follow-up recommendations,
with most participating facilities utilizing endoscopic
reporting software to transfer data. GIQuIC data from
adults age �18 was analyzed from January 1, 2019
through September 30, 2020.

We defined 2 phases for our analysis: (1) “pre-pan-
demic” (January 2019-February 2020), and (2) “pan-
demic” (March 2020 through September 2020), based on
the time course of COVID-19 in the US. The first US
COVID-19 case was on January 20, 2020,19 and the first
death on February 6, 2020.20 Mandates regarding social
distancing (defined as school closing; available at https://
covid19.healthdata.org/united-states-of-america) began in
March 2020, and on March 18, 2020, the Centers for
Medicare & Medicaid Services issued guidance that all
non-urgent surgeries and medical procedures be delayed.
Data was extracted from GIQuIC on February 10, 2021
and we limited our evaluation to procedures dated through
September 2020 because of the lag time of data upload
from sites into GIQuIC, which can take up to several
months. Only sites with continuous data input at baseline
(defined as�1 procedure/each month) were included.

The primary outcome was the change in the monthly
number of colonoscopies and EGDs performed during the
pandemic compared to baseline. Secondary outcomes
included changes in the distribution of procedure indica-
tions, and changes in procedure volume by region (Mid-
west, West, South, Northeast), patient age, sex,
comorbidities as measured by American Society of Anes-
thesiologists (ASA) classification (ASA I/II vs ASA �III),
fellow trainee involvement, practice setting (office, ambu-
latory surgery center (ASC), or hospital), and endoscopist
specialty (gastroenterology (GI) vs non-GI, as determined
by national provider identification (NPI) number). Colo-
noscopy indications were categorized as screening (no
prior history of colon polyps or colorectal cancer), surveil-
lance (prior history of colon polyps or colon colorectal
cancer), or diagnostic (eg, diarrhea, anemia, bleeding,
etc.). EGD indications were categorized as symptom-
driven (eg, gastroesophageal reflux disease (GERD), dys-
phagia, abdominal pain, diarrhea), surveillance (eg, Bar-
rett’s esophagus), bleeding, treatment/intervention (eg,
dilation, stent placement), or “other.” We also compared
nadirs and peaks in specific months to the corresponding
month during the prior year. Finally, we looked at colo-
rectal cancer detected during colonoscopy (defined as a
diagnosis of adenocarcinoma on pathology) in terms of
absolute numbers per month and as a percentage of colo-
noscopies performed. GIQuIC did not have reliable data
on upper GI cancer diagnoses (ie, esophageal, gastric)
over this time period.

We performed descriptive statistics, calculating means
and proportions. Categorical variables were compared
using a chi-square test. A sensitivity analysis was per-
formed, excluding sites that reported no procedures dur-
ing the pandemic phase, in order to account for
uncertainty in whether these sites were not performing
endoscopy or did perform some endoscopy but perhaps
lacked staff for reporting due to the pandemic.

This study (#02000526) was considered non-human
subjects research and exempt from review by the Dart-
mouth-Hitchcock Institutional Review Board due to
exemption category 4 (secondary research on data) on 6/
8/2020.
Results

Description of Practices

Overall, data from 451 practices with 3,514 contribut-
ing endoscopists were available for analysis. Among the
endoscopists, 2,975 (84.7%) were GI and 539 (15.3%)
were non-GI. The practices were located across 46 states
and 2 US territories, with 44.6% in the South, 20.6% in
the West, 18.2% in the Northeast, and 16.6% in the Mid-
west. In terms of practice setting, 66.1% were ASCs,
24.4% hospitals, and 3.3% offices, with 6.2% mixed or
unknown setting. Since the start of the pandemic, 4
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Figure 1.Monthly volume of colonoscopies and EGDs from January 2019 to September 2020.
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(0.89%) sites did not submit any endoscopy data to
GIQuIC.

Overall Change in Volumes of Procedures

The average monthly volume of colonoscopies
dropped from 152,909 in the baseline phase to 93,993 in
the pandemic phase, a decline of 38.5% (Figure 1). The
sharpest decline (92.0%) was in April 2020 compared to
April 2019. The average monthly volume of EGDs
dropped from 33,025 in the baseline period to 21,989 in
the pandemic phase, a decline of 33.4%. Similar to colo-
noscopy, the sharpest decline in EGD (82.6%) was in
April 2020 compared to April 2019. These patterns were
Figure 2.Monthly volume of colonoscopies (a) and EGDs (
seen across the US, with the greatest proportional decline
in the Northeast (46.7% for colonoscopy; 39.4% for EGD)
compared to the South (35.1% for colonoscopy; 31.4% for
EGD) (P< 0.00001; Figure 2).

There was a modest shift in the indication for colonos-
copy from 72.6% screening and surveillance and 27.4%
diagnostic at baseline to 68.9% screening and surveillance
and 31.1% diagnostic during the pandemic (Figure 3a,
P < 0.0001). The proportion of diagnostic colonoscopies
peaked at 76.1% in April 2020, when the monthly volume
of colonoscopies nadired at 12,992, compared to 27.8% in
April 2019, when the monthly volume of colonoscopies
was 162,065. The proportion of EGDs performed for
b) by US region from January 2019 to September 2020.



Figure 3. Monthly volume of colonoscopies (a) and EGDs (b) by procedure indication from January 2019 to September
2020.
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bleeding and treatment/intervention peaked at 39.2% in
April 2020, when the monthly volume of EGDs nadired at
6,066, compared to 23.9% in April 2019, when the
monthly volume of EGDs was 34,771 (Figure 3b,
P � 0.0001).

Comparing the baseline to pandemic periods, there was
no clinically significant change in the mean age of patients
undergoing colonoscopy (59.4-59.3 years, P < 0.0001) or
EGD (56.8-56.4 years, P < 0.0001) or the distribution by
sex (colonoscopy: 53.9% to 54.2% female, P < 0.0001;
EGD: 58.8% to 59.3% female, P= 0.002). During the pan-
demic, there was a small increase in the proportion of
patients with ASA III or higher undergoing colonoscopy
Figure 4. Percentage of colonoscopies (a) and EGDs (b) perfo
2020.
(+2.2%, P < 0.0001) and EGD (+1.5%, P < 0.0001). The
proportion of patients with ASA III or higher peaked in
April 2020 at 28.9% and 44.4% for colonoscopy and EGD,
respectively, compared to 20.4% and 31.5%, respectively in
April 2019 (both P’s< 0.0001). There was an initial increase
in the proportion of colonoscopies (18.8%) and EGDs
(44.4%) performed in hospitals compared to ASCs and offi-
ces in April and May 2020 that reverted back to pre-pan-
demic proportions by June 2020 (Figure 4).

Compared to the pre-pandemic period, cases involving
fellows nadired in April 2020, with an overall decrease of
36.6% (p=0.004) and 42.9% (P < 0.0001) in the average
monthly number of colonoscopies and EGDs,
rmed by practice setting from January 2019 to September



Figure 5. Monthly volume of colonoscopies and EGDs involving fellows-in-training from January 2019 to September
2020.
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respectively, in which fellows were involved (Figure 5).
The change in volume of colonoscopy and EGD during
the pandemic did not differ meaningfully by endoscopist
specialty (Supplemental data).
Figure 6. Colorectal cancers found during colonoscopy in abs
formed from January 2019 to September 2020.
Diagnosis of Colorectal Cancer

From March to September 2020, a total of 4129
colorectal cancers were detected during colonoscopy.
This was 1772 cancers (30%) fewer than what would
olute numbers and as a percentage of colonoscopies per-
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have been expected based on a comparison to the same
months in the prior year (March to September 2019) in
which 5901 colorectal cancers were detected (Figure 6).
The percentage of colonoscopies performed in which
colorectal cancer was diagnosed was more than twice
as high in April and May 2020 compared to April and
May 2019 pre-pandemic (1.1% vs 0.5%, P < 0.0001;
Figure 6).

Sensitivity Analysis

The sensitivity analysis, excluding sites with no proce-
dures reported during the pandemic, did not show any
meaningful differences in results.
Discussion

In this report of the impact of the pandemic on endos-
copy utilization from 443 gastrointestinal endoscopy
facilities across the US, we found that colonoscopy and
EGD volumes decreased significantly throughout all
regions. These trends are consistent with those reported
in the Veterans Health systems13 and overall professional
consensus to postpone non-urgent procedures.13,21 The
shift away from routine screening or surveillance toward
diagnostic and therapeutic indications is in line with
available guidance.6,7,21,22 ASCs and offices showed
greater decline in volume compared to hospitals, as may
be expected, as hospitals tend to perform procedures on
sicker patients with more urgent indications.

A retrospective evaluation of US insurance data cover-
ing 41 health care organizations, predominantly large aca-
demic health centers and their affiliates found a decrease
in colonoscopy and EGD utilization of 85% and 72% dur-
ing the pandemic.18 The greater decline in that study
compared to the current study is likely due to the differ-
ence in the duration of data capture since the start of the
pandemic (March to July 2020 vs March to September
2020). That study also noted a 73% decrease in endo-
scopic ultrasound (EUS) and 49% decrease in endoscopic
retrograde cholangiopancreatography (ERCP). Our study
adds important information on pandemic-related change
in endoscopy utilization in ambulatory surgical centers.

Rates of decline in our study at the onset of the pan-
demic are similar to that seen internationally. In the
United Kingdom, where a national endoscopic database
captures all endoscopies performed in the country, there
was an 89% and 86% decline in performance of colonos-
copy and EGD, respectively in March to May 2020.16

Worldwide web-based survey data echo this magnitude of
decline.14,15 A survey in April 2020 of 48 countries includ-
ing the US, with >94% hospital-based, teaching facilities,
found that the majority of the centers (85%) reported
greater than 50% reduction in endoscopy volumes, with
61% and 31% centers reporting over 75% and 90% reduc-
tion, respectively.14 Based on self-report, the most com-
mon indications for endoscopy were upper GI bleeding,
lower GI bleeding, cholangitis, and suspected cancer. A
survey conducted by the World Endoscopy Organization
in late April-May 2020 of 252 endoscopy units across 55
countries and 6 continents found average reductions of
85% and 82% for colonoscopy and EGD, respectively.15

The reductions in endoscopy volumes were consistent
across all continents except for Australia/New Zealand,
which performed 41% of their baseline volumes, likely
reflecting a lower COVID-19 case burden in these coun-
tries (1500 cases by May 25, 2020).15

Fellows-in-training performed fewer procedures since
the start of the pandemic. This has implications for skill
development and overall training, particularly if volumes
remain low over a sustained period.23 The data herein
resonates with the decreased involvement of fellows dur-
ing endoscopy as captured in a web-based survey in the
US conducted in March and April 2020. Among the 63
teaching facilities included, 41% had limited involvement
of fellows to select endoscopy cases and 49% had elimi-
nated fellows involvement altogether.24 Among the 47
interventional endoscopy training programs, 45% had
stopped endoscopy training. Restriction of trainee partici-
pation in endoscopy has been met with varying levels of
acceptance from fellows.25 An international survey found
high rates of anxiety among fellows, in part related to con-
cerns that the reduction in procedure volumes during the
pandemic will prolong their training.26 Being a trainee
increased the risk for pandemic-related burnout.27

During the first 7 months of the pandemic, over
400,000 fewer colonoscopies and nearly 80,000 fewer
EGDs were reported than would be expected from pre-
pandemic levels, representing approximately 2.7 and 2.4
months of lost colonoscopy and EGD productivity, respec-
tively. We would expect this loss of productivity to result
in a backlog of patients awaiting procedures. In addition,
there will likely be patients who will choose to further
delay endoscopy while the pandemic continues due to a
desire to avoid medical facilities. A single-center survey
study found that patients who are older, non-white and
undergoing the procedure for screening purposes are
more likely to be more concerned with the risk of COVID-
19 exposure.28 As vaccinations increase and patient case
counts decline, patient wiliness to come for endoscopy
may improve. It is unclear what proportion of these
apparently deferred procedures will ultimately be per-
formed and when, and the extent to which postponement
of endoscopy may result in adverse patient outcomes. A
retrospective study at a safety-net teaching hospital found
that among 480 patients whose procedures were delayed,
colorectal cancer screening was the most common indica-
tion.17 In that study, 46% of delayed cases were eventually
completed, with a median of 88 days to completion. Colo-
rectal cancers were diagnosed in 9 of 223 patients with
delays (4.0%).

The decline in colorectal cancer diagnoses of 30% dur-
ing the pandemic seen in this study is within the range
(12% to 72%) of decline in colorectal cancer diagnosis
from other studies in the US18 and from other
countries.16,31,32 When patients with as of yet undiag-
nosed colorectal cancer come to medical attention, they
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may present at more advanced stage, with associated neg-
ative implications for prognosis, morbidity, and mortal-
ity.33 In the setting of abnormal fecal immunochemical
testing (FIT), performance of colonoscopy more than 9
months after the abnormal FIT result is associated with
adverse colorectal cancer outcomes, including higher inci-
dence of colorectal cancer and advanced stage colorectal
cancer.29 Another question is whether and how our sys-
tems can continue to prioritize diagnostic colonoscopy for
evaluation of symptoms suggestive of a higher likelihood
of colorectal cancer,34 while also resuming screening and
surveillance exams for colorectal cancer prevention.35,36

FIT will likely have an important role in expanding colo-
rectal cancer screening to account for pandemic-related
lags in performance of screening colonoscopy and could
help risk-stratify those who would most benefit from
colonoscopy,30,33,36

A strength of this study is the inclusion of a large num-
ber of sites throughout the US. The change in volume of
endoscopic procedures performed across these sites may
be useful in models predicting delays in care and the
impact on outcomes and resources needed in an eventual
recovery phase. Limitations include the inability to account
for variable lag time in procedure performance to data
upload, which may be prolonged during the pandemic. For
this reason, the last month of our analysis was over 4
months prior to the date of data extraction. In addition, a
large proportion of EGDs had an unknown “other” indica-
tion, which may bias analyses. The change in volume of
EGDs with an indication of “other” closely mirrored that of
EGDs that were symptom-driven, a pattern that should be
further evaluated within GIQuIC. GIQuIC does not capture
data on other endoscopic procedures, and thus we cannot
comment on changes in their utilization. Information
about individual practices was limited to the available vari-
ables in GIQuIC. Therefore, we cannot comment on staff
schedules and procedure duration before and during the
pandemic, nor local availability of personal protective
equipment, all of which may have influenced change in
procedure volume. While we were able to capture the diag-
noses of colorectal cancer, further details such as a stage at
diagnosis and mortality were not available. We did not
have data on local case counts so cannot comment on cor-
relation between local pandemic surges and endoscopy vol-
umes. Finally, practices in GIQuIC may not be completely
representative of endoscopy practice across the US since
sites self-select into participation in a quality-focused reg-
istry and there is a greater proportion of ASCs.

In summary, this study provides real-world evaluation
of endoscopic utilization among a large number of geo-
graphically diverse endoscopy practices throughout the
US. The decrease in endoscopy performance and shift in
indications and locations of care validate prior survey
studies among single and multi-centers across the US and
provide tangible numbers upon which modeling and tri-
aging may be based, if needed. As endoscopic procedures
resume in US healthcare facilities, it will be important to
identify those who have missed opportunities for early
detection and treatment and address potential disparities
in the prioritization of scheduling the backlog of
procedures.30,37 Future studies should evaluate endos-
copy utilization across the US during an eventual recovery
phase, including the effect of vaccination, and the impact
of delays in care on patient outcomes, such as colorectal
cancer stage of diagnosis and mortality.
Supplementary materials

Supplementary material associated with this article
can be found, in the online version, at doi:10.1016/j.
tige.2021.07.003.
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