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Abstract
Background COVID-19 has caused a backlog of endoscopic procedures; colonoscopy must now be prioritized to those who 
would benefit most. We determined the proportion of screening and surveillance colonoscopies appropriate for rescheduling 
to a future year through strict adoption of US Multi-Society Task Force (USMSTF) guidelines.
Methods We conducted a single-center observational study of patients scheduled for “open-access colonoscopy”—ordered 
by a primary care provider without being seen in gastroenterology clinic—over a 6-week period during the COVID-19 
pandemic. Each chart was reviewed to appropriately assign a surveillance year per USMSTF guidelines including demo-
graphics, colonoscopy history and family history. When guidelines recommended a range of colonoscopy intervals, both a 
“conservative” and “liberal” guideline adherence were assessed.
Results We delayed 769 “open-access” screening or surveillance colonoscopies due to COVID-19. Between 14.8% (conserva-
tive) and 20.7% (liberal), colonoscopies were appropriate for rescheduling to a future year. Conversely, 415 (54.0%) patients 
were overdue for colonoscopy. Family history of CRC was associated with being scheduled too early for both screening (OR 
3.9; CI 1.9–8.2) and surveillance colonoscopy (OR 2.6, CI 1.0–6.5). The most common reasons a colonoscopy was inappro-
priately scheduled this year were failure to use new surveillance colonoscopy intervals (28.9%), incorrectly applied family 
history guidelines (27.2%) and recommending early surveillance colonoscopy after recent normal colonoscopy (19.3%).
Conclusion Up to one-fifth of patients scheduled for “open-access” colonoscopy can be rescheduled into a future year based 
on USMSTF guidelines. Rigorously applying guidelines could judiciously allocate colonoscopy resources as we recover 
from the COVID-19 pandemic.
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Introduction

The introduction of the novel coronavirus (caused by SARS-
CoV-2) has disrupted all aspects of the US healthcare sys-
tem. Due to a need to conserve vital healthcare resources 
including personal protective equipment, protect healthcare 
personnel and maintain social distancing, gastroenterology 
societies recommended the delay of elective procedures at 
the onset of the pandemic. In gastroenterology, nearly all 
practices adopted this policy which resulted in a rapid and 
dramatic reduction in gastrointestinal endoscopy clinical 
volume [1, 2]. Similarly, most practices now anticipate a 
very slow reintroduction of clinical volume as restrictions 
are lifted.

This reduction in endoscopy volume during the months 
of the pandemic will invariably result in a large backlog 
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of procedures. Although numerous operational adjustments 
can be considered to distribute procedure volume—includ-
ing weekend days and evening hours—it is unclear whether 
these will be enough to sufficiently handle volume. Thus, 
given the limited resource of endoscopy teams, it is criti-
cally important to ensure that patients undergoing endoscopy 
are appropriately triaged and rescheduled to the appropriate 
year. In 2017, the US Multi-Society Task Force (USMSTF) 
published guidelines [3], updated from 2008 [4], on appro-
priate use of screening colonoscopy; more recently in 2020, 
updated guidelines [5], previously published in 2012 [6], 
were published regarding appropriate use of surveillance 
colonoscopy. In general, these updated guidelines recog-
nize a decreased need for surveillance colonoscopy at short 
intervals.

We hypothesized that adoption of new guidelines would 
reduce the volume of colonoscopy procedures scheduled for 
this calendar year, shifting the limited available resources 
due to the COVID-19 pandemic to those patients who most 
benefit from colonoscopy this year. Thus, the primary aim of 
this study was to determine what proportion of open-access 
colonoscopies could appropriately be rescheduled in a new 
calendar year with strict adoption of USMSTF colonoscopy 
guidelines.

Methods

Study Design and Setting

We conducted an observational study of patients scheduled 
for “open-access colonoscopy” at a single urban academic 
medical center over a six-week period (March 16, 2020–May 
1, 2020). Our Institution’s Review Board approved the study 
(institutional review board STU00212570). A waiver of 
informed consent was obtained.

Inclusion and Exclusion Criteria

All patients aged 18–89 who were scheduled for “open-
access” colonoscopy over the 6-week period were included 
in this analysis. An open-access colonoscopy signifies a 
colonoscopy directly ordered by the primary care provider 
that occurs without the patient first seeing a gastroenterol-
ogy provider in clinic and represents the predominant means 
by which colonoscopies are performed at our institution. 
These patients are scheduled based on the recommendation 
of the primary care provider and are screened for appropri-
ateness using a standardized checklist. At the scheduling 
process, patients who report that the colonoscopy is being 
requested primarily for new symptoms are generally referred 
for a clinic visit. Both screening and surveillance colonos-
copies can be scheduled directly via a primary care provider 

without requiring the patient to be seen by a gastroenter-
ology provider. Patients who had seen a gastroenterology 
physician or advanced practice provider in the past for an 
alternate complaint (e.g., reflux) were included.

Patients referred for a diagnostic colonoscopy (work-up 
of a positive stool test or symptoms) were excluded from 
this analysis.

Intervention

At the onset of the COVID-19 pandemic, all elective gas-
trointestinal endoscopy procedures at our institution were 
delayed. We anticipated that adopting this policy would most 
significantly affect patients with existing appointments for 
predominantly screening and surveillance colonoscopy.

Each patient chart was reviewed for all relevant informa-
tion required to appropriately assign a surveillance year per 
existing USMSTF guidelines (Supplemental Table). Patient 
data included age, race, gender, prior history of colorectal 
cancer (CRC), as well as relevant family history (number 
and age of relatives diagnosed with CRC or advanced ade-
nomas/serrated polyps larger than 10 mm). When patients 
reported a family history of a first degree relative with CRC 
at an undocumented age, they were treated as if the age of 
diagnosis for the family member was < 60. The indication 
for scheduled colonoscopy was recorded, as was any his-
tory of prior gastroenterology visits. For patients who had 
undergone prior colonoscopy, we also abstracted data from 
the two previous colonoscopies for procedure dates, indica-
tions, adequacy of preparation, completion of the colonos-
copy, as well as number, type and size of polyps detected 
during those colonoscopies.

These data were used to determine the appropriate sur-
veillance year for each patient based on USMSTF guidelines 
[3, 5] (Supplemental Table).

When surveillance guidelines recommended a range of 
surveillance choices, both a “conservative” and “liberal” 
adherence to guidelines were assessed. For example, after 
removal of a single adenoma in average risk patients, current 
surveillance guidelines recommend a repeat colonoscopy in 
7–10 years: in the conservative approach, patients currently 
scheduled within 6 years (i.e., before the shortest end of 
guideline recommendations) of colonoscopy are appropri-
ate for rescheduling to a future year; in the liberal approach, 
patients scheduled within 9 years (i.e., before the longest end 
of guideline recommendations) are appropriate for resched-
uling. Similarly, a conservative and liberal interpretation of 
screening guidelines was utilized. In the liberal approach, 
non-African American patients scheduled for screening 
colonoscopy before the ages 45–49 were considered appro-
priate for rescheduling to a future year; in the conservative 
approach, all screening beginning at age 45 (regardless of 
race) were considered appropriate for this calendar year 
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based on prior American Cancer Society guidance [7]. All 
patients considered for rescheduling in a future year were 
manually reviewed by one of the three attending gastroen-
terologists (SC, CS, RNK).

Study Outcomes

The primary study outcome was the percentage of colonos-
copies scheduled this calendar year that were not adherent 
to current USMSTF guidelines for screening [3] and surveil-
lance [5] colonoscopy (Supplemental Table).

Statistical Analysis

A complete case analysis was performed, we did not antici-
pate any missing data, and all analyses were planned a priori. 
p values < 0.05 were considered statistically significant. Val-
ues were reported as proportions. Categorical variables were 
compared using Chi-squared test, and continuous variables 
were compared using the Student’s t test where appropriate.

Results

Patient Population

Of the 791 patients, 22 (2.7%) patients were referred for a 
diagnostic colonoscopy including 9 patients with a recent 
positive stool-based screening test. These 22 patients were 
excluded from further analysis. We identified 769 patients 

scheduled for screening or surveillance colonoscopy (mean 
age 58.9, 53.6% female) with one of 18 colonoscopists; 552 
(69.7%) patients were scheduled for screening colonos-
copy and 217 (27.4%) patients were scheduled for surveil-
lance colonoscopy (Table 1). Overall, 97 patients (12.2%) 
reported a history of a first degree relative with CRC or prior 
advanced adenoma including 70 patients with a first degree 
relative with CRC at an age < 60 (n = 39) and/or unknown 
age (n = 33). Nine patients (1.1%) had a personal history of 
CRC. Fourteen patients (1.8%) were due for a repeat colo-
noscopy for a previously incomplete examination or inad-
equate bowel preparation.

Overall Adherence to USMSTF Guidelines

Among the 769 patients scheduled for screening or surveil-
lance colonoscopy, 159 (20.7%) patients met criteria to be 
rescheduled in a new calendar year using a liberal interpreta-
tion of screening and surveillance guidelines. Using a con-
servative interpretation of guidelines, 114 (14.8%) patients 
were appropriate for rescheduling in a future year (Table 2). 
In contrast, 415 (54.0%) patients were overdue for screen-
ing/surveillance colonoscopy including 103 patients (13.4%) 
who were overdue at least 5 years. Of the 103 patients over-
due for colonoscopy ≥ 5 years, nearly all (93.2%) were 
scheduled for an initial or follow-up screening colonoscopy.

Screening Colonoscopy Adherence to USMSTF 
Guidelines

Of the subgroup of 552 patients scheduled for screening 
colonoscopy, 331 were scheduled for their first screen-
ing colonoscopy and 221 patients were scheduled for 
follow-up screening colonoscopy (i.e., repeat screening 
colonoscopy after a prior negative examination). Of the 
331 patients scheduled for first-time screening colonos-
copy, 4 (1.2%) were scheduled “early” using conservative 
guidelines—in other words, these patients were scheduled 

Table 1  Procedure indications (n = 791)

First screening colonoscopy 331 (41.8%)
Follow-up screening colonoscopy 221 (27.9%)
Surveillance colonoscopy 217 (27.4%)
Diagnostic colonoscopy 22 (2.8%)

Table 2  Non-adherence to screening and surveillance colonoscopy guidelines (n = 769)

Overall non-adherence using conservative interpretation of guidelines 114 (14.8%)
Overall non-adherence using liberal interpretation of guidelines 159 (20.7%)
Overdue for screening or surveillance colonoscopy 415 (54.0%)
First screening colonoscopy (n = 331)
Non-adherence using conservative guidelines (scheduled at age < 45 without significant family history) 4 (1.2%)
Non-adherence using liberal guidelines (scheduled age < 50 [AA < 45] without significant family history) 35 (10.6%)
Follow-up screening colonoscopy (n = 221)
Non-adherence (< 10 years after last normal colonoscopy without FDR; < 5 years with single FDR with CRC or advanced 

adenoma)
39 (17.6%)

Surveillance colonoscopy (n = 217)
Non-adherence using conservative guidelines 71 (32.7%)
Non-adherence using liberal guidelines 85 (39.2%)
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before the age of 45 without a first degree relative with 
CRC or advanced neoplasia. Using a liberal interpretation 
of guidelines (patients scheduled for first colonoscopy 
before the age of 50 [or 45 for African Americans]), 35 
patients (10.6%) were appropriate for rescheduling to a 
new calendar year (Table 2).

Among the 221 patients scheduled for follow-up 
screening colonoscopy, 39 (17.6%) were scheduled at 
least 1 year early (mean 3.6 years early) by liberal inter-
pretation of guidelines. Among patients scheduled for a 
follow-up screening colonoscopy, only a family history of 
a first degree relative with CRC was associated with risk 
of being scheduled too early for colonoscopy (Odds Ratio 
[OR] 3.9; 95% Confidence Interval [CI] 1.9–8.2). Patient 
age, sex, race and a distant family history of CRC were 
not associated with being scheduled for a repeat screening 
colonoscopy at an inappropriately early interval.

Surveillance Colonoscopy Adherence to USMSTF 
Guidelines

Among the 217 patients scheduled for surveillance colo-
noscopy, 71 (32.7%) were appropriate for rescheduling in 
a future year using a conservative interpretation of guide-
lines (i.e., use of the lower range of surveillance intervals 
per guidelines). Using liberal application of guidelines 
(i.e., using the upper range of surveillance intervals per 
guidelines), 85 patients (39.2%) were appropriate for 
scheduling in a new calendar year. Older patient age 
(65.9 years vs. 63.2 years, p = 0.02) and a family history 
of a first degree relative with CRC (OR 2.6, CI 1.0–6.5) 
were associated with being scheduled for surveillance 
colonoscopy inappropriately early. Patient race, gender 
and a family history of a second degree relative with CRC 
were not associated with non-adherence to surveillance 
colonoscopy guidelines.

Root Cause Analysis for Etiologies of Non‑adherence

We classified the suspected causes of non-adherence in the 
114 patients scheduled early using a conservative inter-
pretation of the guidelines, 43 of whom were screening 
patients and 71 of whom were scheduled for early surveil-
lance (Table 3). Approximately one-quarter of colonosco-
pies scheduled inappropriately early were due to incorrectly 
applied family history guidelines (e.g., screening colonos-
copy after 5 years due to a history of a first degree relative 
at an age > 60). Among the 71 surveillance colonoscopy 
patients, 11 patients were inappropriately scheduled due to 
misapplication of both recent guidelines and older guidelines 
(e.g., average risk patient told to return 3 years after removal 
of diminutive adenoma). Approximately one-third of sur-
veillance colonoscopies were scheduled inappropriately 
early due to a distant history of colon neoplasia but with 
one or more normal recent colonoscopies. Finally, nearly 
half of the inappropriately scheduled surveillance colonos-
copies were appropriate for rescheduling in a future calendar 
year based only per the most recent USMSTF guidelines 
(e.g., told to return at 5 years after removal of a diminutive 
adenoma; recent guidelines recommend a 7–10-year surveil-
lance interval).

Incomplete Medical Records’ Effect on Guideline 
Adherence

We identified 71 patients (8.9%) who self-reported the 
date of their most recent colonoscopy but where there was 
no colonoscopy report available to the referring primary 
care provider. Of these, 20 (2.5%) patients appeared to be 
scheduled early for their screening (n = 15) or surveillance 
(n = 5) colonoscopy; we were unable to confirm these for 
rescheduling due to these incomplete/unavailable records. 
Similarly, 33 patients (4.3%) reported a first degree relative 
with CRC without a listed age, 11 (1.3%) of whom might be 

Table 3  Root causes of inappropriate early screening and surveillance colonoscopy

Screening (n = 43) Surveillance (n = 71) Overall (n = 114)

Causes of inappropriate screening or surveillance colonoscopy
Incorrectly applied family history guidelines 27 (62.8%) 4 (5.6%) 31 (27.2%)
Recent colonoscopy with adequate but not ideal preparation 2 (4.7%) 1 (1.4%) 3 (2.6%)
Early screening without reason 12 (27.9%) N/A 12 (10.5%)
Surveillance after removal of a non-neoplastic polyp 2 (4.7%) 0 (0%) 2 (1.8%)
Causes of inappropriate surveillance colonoscopy
Early surveillance with last colonoscopy normal N/A 22 (31.0%) 22 (19.3%)
Early surveillance (recent colonoscopy with neoplasia) based upon 

old (2012) and recent (2020) guidelines
N/A 11 (15.5%) 11 (9.6%)

Early surveillance (recent colonoscopy with neoplasia) based upon 
recent (2020) guidelines only

N/A 33 (46.5%) 33 (28.9%)
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rescheduled if an accurate age of CRC could be ascertained. 
In total, an additional 31 patients (4.0%) might be appropri-
ate for rescheduling in a future year if we had colonoscopy 
records available.

When excluding patients without prior colonoscopy 
reports for review, we found that the follow-up screening 
colonoscopy non-adherence rate was 22.9% and surveillance 
colonoscopy non-adherence rate was 39.4% using a liberal 
interpretation of the guidelines. Similarly, using a conserva-
tive interpretation of the guidelines, the follow-up screening 
colonoscopy non-adherence rate was 22.2% and surveillance 
colonoscopy non-adherence rate was 32.7%.

Discussion

As endoscopy units recover from the COVID-19 pandemic, 
it is critical to focus the limited endoscopy resources upon 
those patients most in need of colonoscopy this year. We 
hypothesized that a significant proportion of our open colo-
noscopy patient panel—those patients that are scheduled for 
a colonoscopy without seeing a gastroenterology provider—
could be safely rescheduled to a future year based on adher-
ing to USMSTF colonoscopy guidelines. Our results suggest 
that following existing guidelines would shift 15–21% of 
“open-access” patients at our institution to a future, appro-
priate year based on either a conservative or liberal inter-
pretation of existing guidelines. Interestingly, just over half 
of the patients were overdue for screening or surveillance 
colonoscopy, highlighting the importance of shifting valu-
able resources to those patients most in need of colonoscopy.

We identified several factors contributing to patients 
being scheduled for a colonoscopy incorrectly this year. Of 
the patients scheduled inappropriately for a colonoscopy 
this year, nearly half were non-adherent to the most recent 
USMSTF surveillance colonoscopy guidelines. In general, 
these recent surveillance guidelines de-emphasize surveil-
lance colonoscopy intervals. For example, colonoscopy is 
now recommended 7–10 years after removal of a single 
adenoma < 10 mm, though we found that most patients are 
still being scheduled at 5-year intervals. We also identified 
a significant proportion of patients who were non-adherent 
to any recent colonoscopy surveillance guidelines (e.g., sur-
veillance colonoscopy in 5 years due to a distant history 
of adenomas). Our results suggest that strict adherence to 
colonoscopy surveillance guidelines would reduce the bur-
den of surveillance of colonoscopy by 33–39%, potentially 
freeing limited endoscopy space for patients who are at 
most need for colonoscopy. Previous studies have similarly 
identified that both endoscopists and primary care physi-
cians tend to recommend repeat colonoscopies sooner than 
guidelines [8–10]. Within the Veterans Affair’s health sys-
tem, non-adherence with guidelines averaged 36%, with 

greater non-adherence (45–52%) for colonoscopies follow-
ing polyp removal. Presumably, fear of missed cancer would 
drive overuse of endoscopy as well as lack of awareness or 
disagreement with guidelines; these factors were found to 
be associated with non-adherence [11]. Other factors associ-
ated with non-adherence included bowel preparation quality, 
geographic region, Charlson comorbidity score and colonos-
copy indication [9].

Our data also suggest a lack of understanding around 
appropriate use of family history to guide screening and 
surveillance colonoscopy. Inaccurate application of family 
history guidelines accounted for approximately one-quarter 
of all patients who were scheduled too early. Specifically, 
we found that providers often recommend early colonoscopy 
intervals for patients with lower-risk family history (e.g., 
first degree relative with colorectal cancer after the age of 
60 or second degree relative with colorectal cancer). Finally, 
we found multiple issues related to inadequate documenta-
tion and fragmented healthcare records leading to early colo-
noscopy. We estimated that approximately 4% of patients 
could be rescheduled for a future colonoscopy year if there 
were better details available regarding prior colonoscopies 
or accurate documentation of family history.

There is increasing concern regarding the backlog of 
endoscopy procedures and the impact that the delay related 
to COVID-19 will have upon patient health. While provid-
ers anticipate adding weekday and weekend hours [1], this 
limited resource should be utilized on those patients most 
in need [12]. Prior work suggests that cessation of services 
may result in a significant increase in advanced malignan-
cies such as gastrointestinal disease, due the backlog of 
procedures delaying necessary screening and surveillance 
compounded by patients’ dismissing symptoms (including 
change in bowel habits, fatigue and weight loss) as “trivial” 
during the ongoing COVID-19 pandemic [13]. Our data 
emphasize that practices must not look at the backlog of 
patients as a whole but should individually target those 
patients most at risk for CRC first. While one-quarter of our 
patients could safely be rescheduled in another year, just 
over half of the patients are overdue for colonoscopy. These 
patients should be brought in for CRC screening prior to 
considering those patients who were scheduled early. Fur-
thermore, as a significant proportion of patients may be 
unwilling to schedule a needed colonoscopy during the 
pandemic, resources to encourage colonoscopy adherence 
should only be allocated to those patients who are actually 
due for colonoscopy based on the newest guidelines [14].

In aggregate, our data suggest a need to simplify the 
process by which colonoscopy screening and surveillance 
intervals are calculated. We propose several methods which 
can be utilized to both reduce errors and adjust intervals 
based upon new guidelines. The electronic health record 
(EHR) should be optimized to incorporate guidelines at two 
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points of care: following the colonoscopy and in the pri-
mary care provider office. This approach should incorporate 
data that already exists within the EHR and thus not rely on 
provider input. Areas where the data are incomplete, such 
as the age of CRC in a relative, should result in a prompt 
to clinicians to correct these missing data. These accurate 
data will facilitate easier and more precise calculation of 
colonoscopy intervals. Some institutions have introduced 
this sort of EHR-embedded clinical decision tool, such as 
The Parkland-UT Southwestern Colonoscopy Reporting 
System (CoRS), and have found that in a majority of cases 
it improved adherence to guideline-based surveillance rec-
ommendations while also being easy to use and reducing the 
physician’s workload [15, 16]. More recently, an alternative 
approach using natural language processing to automatically 
calculate colonoscopy intervals has been described, but this 
requires further validation in additional centers [17].

However, it is important to understand that many 
patients were incorrectly scheduled based on the specific 
recommendation of the colonoscopist, suggesting either a 
lack of awareness or disagreement with existing colonos-
copy guidelines. Previous work has similarly identified a 
lack of awareness or desire to follow surveillance guide-
lines. Though gastroenterologists reported being “aware” of 
USMSTF guidelines, they often recommended colonoscopy 
intervals that adhered poorly to guidelines when presented 
with clinical vignettes [18]. Earlier work has suggested that 
this non-adherence is related, in part, to discomfort with 
reducing colonoscopy surveillance intervals [19] even in 
managed care settings [9]. This lack of provider alignment 
with colonoscopy guidelines will require further education 
which would ideally be delivered at the time providers are 
writing procedure reports and reconciling pathology results.

There are several strengths to our study. Notably, this is 
the largest study to determine the impact of applying the 
most recent USMSTF guidelines to colonoscopy volumes. 
Furthermore, this represents the practice of a large group 
of screening/surveillance colonoscopists. However, we note 
several important limitations of our study. We report the 
findings of a single academic medical center, and thus, our 
results may not be generalizable to community practices. 
Whether colonoscopy overuse is more or less prevalent in 
other settings requires study. We also are unable to assess 
what proportion of patients is willing to now be rescheduled 
to a future year with more strict application of screening/
surveillance guidelines.

In summary, we found that up to one-fifth of patients 
scheduled for an “open-access” colonoscopy during a six-
week interval through the COVID-19 pandemic could appro-
priately be rescheduled into a new calendar year whereas 
one-half of patients were overdue for colonoscopy. The most 
common reason for patients being scheduled early was due 
to inappropriate application of colonoscopy intervals related 

to prior history of colon polyps and family history of colo-
rectal cancer. Our findings support the need to implement 
guidelines at the time of colonoscopy as well as scheduling. 
We propose that centers can more rigorously apply guide-
line-based care to reduce the backlog of colonoscopy pro-
cedures accrued during the COVID-19 pandemic and focus 
resources on those patients in most need of colonoscopy.
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