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A B S T R A C T

Objective: To describe trends in the use of non-invasive tests (NIST) and the interval between a positive NIST and 
diagnostic colonoscopy.
Methods: Using a retrospective time-trend design, we examined medical records of patients within two large 
Indiana integrated healthcare systems who had a positive NIST between January 2019 and June 2021 and 
quantified the proportion of patients who had not completed colonoscopy within 60, 90, and 180 days to 
determine the interval between NIST result and diagnostic colonoscopy in days.
Results: Of 1379 patients with positive NISTs, 930 (68 %) underwent diagnostic colonoscopy during the 30- 
month study timeframe. Median time to colonoscopy completion was significantly longer in 2020 compared 
to 2019 (50 vs. 37 days, p < 0.01) and 2021 (46 days, p = 0.06). The proportion of patients completing colo
noscopy within 90 days of a positive FIT in 2019, 2020, and 2021 were 79 %, 83 %, and 72 %, respectively (p =
0.63), and were 86 %, 78 %, and 84 %, respectively, after positive FIT/DNA (p = 0.07). Median time to diag
nostic colonoscopy completion was significantly longer in 2020, likely due to the COVID-19 pandemic.
Conclusions: Studies of outcomes in those who declined or delayed colonoscopy in 2020 are needed to estimate 
the potential subsequent colorectal cancer disease burden.

1. Introduction

Colorectal cancer is the third leading cause of cancer death world
wide and is second in the United States in men and women combined 
(Siegel et al., 2018). Screening with colonoscopy and with fecal blood 
testing reduces both incidence and mortality from colorectal cancer and 
is recommended by several guideline organizations beginning at age 45 
years (US Preventive Services Task Force et al., 2021; Wolf et al., 2018).

Testing for occult blood is the most frequently used screening test 
worldwide (Navarro et al., 2017). It is a two-step process in which 
diagnostic colonoscopy is recommended if occult blood is detected (US 
Preventive Services Task Force et al., 2021). With the cancellation of 

elective procedures during the late winter and early spring of 2020 due 
to the COVID-19 pandemic, the number of screening colonoscopies and 
diagnosed colorectal cancer sharply declined, raising concerns about the 
negative impact of the pandemic on cancer prevention (Fedewa et al., 
2022; Holland et al., 2022; Liu et al., 2023; Mazidimoradi et al., 2022; 
Oakes et al., 2023). Shortly into the pandemic, several health care sys
tems turned to greater use of non-invasive screening tests (NISTs), 
including both the well-established fecal immunochemical test (FIT) and 
more recently established multi-target stool DNA (FIT/DNA) test, both 
of which require diagnostic colonoscopy when the test is positive (Lee 
et al., 2022; Liu et al., 2023; Myint et al., 2021). Model-based simulation 
studies suggest that increased use of FIT during the pandemic could 
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mitigate the consequences of reduced colonoscopy screening during the 
pandemic (Issaka et al., 2021; Loveday et al., 2021).

For both NISTs, the interval between a positive test and diagnostic 
colonoscopy is an important factor in determining their effectiveness. 
For FIT, several studies and a systematic review show that the risks of 
any colorectal cancer and advanced stages of colorectal cancer increase 
when the interval between a positive test and colonoscopy exceeds six 
months (Corley et al., 2017; Doubeni et al., 2018). Corresponding data 
for FIT/DNA are not yet available. To understand the impact of the 
COVID-19 pandemic in two of the largest health care systems in the 
greater Indianapolis area and throughout Indiana, we studied the asso
ciation between the stage of the pandemic and interval between a pos
itive NIST and colonoscopy.

2. Methods

2.1. Study setting

This study was conducted on the campus of Indiana University 
Purdue University Indianapolis and Indiana University Medical Center 
from September 2021 through July 2022. The study was approved by 
the Indiana University Institutional Review Board with waiver of both 
informed consent and Health Information Portability and Accountability 
Act due to minimal risk.

2.2. Study procedures

We examined the time interval between all positive NISTs and 
diagnostic colonoscopy from January 1, 2019 through June 30, 2021 in 
a large, integrated health care system largely within central Indiana. We 
hypothesized that the number of NISTs increased during the peak of the 

pandemic (roughly April to August of 2020), and that the interval be
tween a positive NIST and colonoscopy lengthened during the same 
period.

2.3. Data collection

We first conducted a query of all positive FIT/DNA tests from 
January 1, 2019 through June 30, 2021 for a private and a public 
healthcare system with retrieval of the following variables: medical re
cord number, screening test location, patient age, the specific NIST (FIT 
or FIT/DNA), and the date of diagnostic colonoscopy. The following 
Current Procedural Terminology codes were used to identify whether 
and when the diagnostic colonoscopy was performed: 45378, 45,379, 
45,380, 45,381, 45,384, 45,385, 45,388, 45,389, 45,390, 45,392, and 
45,479. Some patients had more than one colonoscopy during this 
timeframe, as identified by the query. Only colonoscopies performed for 
the indication of a positive NIST were selected.

When the code query did not find a colonoscopy date, individual 
medical records were manually searched to identify the date. Colonos
copies were identified by entering the terms “colonoscopy”, “FIT”, and/ 
or “Cologuard” in the “Chart Search” function in the patient’s electronic 
medical record. Colonoscopy dates were found primarily by identifying 
the procedure notes, which were available through the electronic 
medical records. In some cases, the procedure report was a scanned-in 
document, found by searching the “Documents” tab in the patient’s 
electronic medical record. In the instance when a patient was referred to 
an endoscopy suite outside of the electronic medical record system, the 
“Outside Documents” tab was reviewed for any evidence of endoscopy 
records that had been faxed or scanned in. In some cases, the patients 
themselves were unresponsive to communications for scheduling a co
lonoscopy, and visit notes by the provider were reviewed to clearly 

Fig. 1. Flow Diagram for Study Sample across Two Healthcare Systems.
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delineate the reason. If there was insufficient data in response to 
external electronic medical record queries or subsequent visit notes, the 
patient’s colonoscopy status was determined as unknown. Fig. 1 displays 
a flow chart of the data retrieval process.

The time between positive NIST and colonoscopy (“Time to Colo
noscopy”) was calculated by subtracting the respective dates. After 
obtaining these data, we observed that no FIT/DNA tests were identified 
from January 1, 2019 through June 10, 2020, with a gradual increase 
through the end of July 2020. To supplement the aforementioned 
methods, we retrieved data from an endoscopy procedural database for 
colonoscopies with the indication of “positive FIT/DNA test” conducted 
during the timeframe of January 1, 2019 through July 31, 2020. These 
data were used to calculate time-to-colonoscopy but were excluded from 
the completion rate of FIT/DNA tests. In cases where the time-to- 
colonoscopy exceeded 90 days, review of outpatient notes (e.g. pri
mary care visits) and telephone encounters were conducted to identify 
an explanation as to why a delay in time-to-colonoscopy occurred. Re
sults were grouped following a qualitative analysis.

2.4. Data analysis

The data were managed in Microsoft Excel and were grouped by 
month, year, and test type (FIT/DNA or FIT). The time-to-colonoscopy 
was calculated as the number of days between date of positive NIST 
and date of subsequent colonoscopy found on electronic medical record 
review. Kaplan-Meier plots were used to analyze the time to event by 
year and by pandemic period. Chi-squared testing was used to compare 
completion rates for groups at 90 and 180 days. Kruskal-Wallis testing 
was performed to test for differences in median time to colonoscopy 
both overall and by type of test, and for differences between years. 
Wilcoxon testing was used for pairwise comparison of median time to 
colonoscopy by type of test within the same year and by years. Analyses 
were performed in SAS software v9.4 (Cary, NC, USA).

3. Results

Between January 2019 and June 2021, we identified 1471 records by 
electronic medical record query, of which 1379 unique individuals were 
identified as having had a positive NIST (Fig. 1). We excluded three 
groups from time-to-colonoscopy analysis: 293 (21 %) individuals who 
did not complete a follow-up colonoscopy, 146 (11 %) individuals who 
did not have definitive evidence to suggest completion (or deferral) of 
colonoscopy, and 10 individuals who had pending colonoscopies at time 
of study completion. The remaining 930 (68 %) individuals who un
derwent diagnostic colonoscopy for a positive NIST were included in the 
analysis, along with 134 additional individuals who had a positive FIT/ 
DNA test based on procedure database review. While FIT was available 
in both hospital systems, FIT/DNA was available in only one of two 
systems included in this study.

3.1. Baseline characteristics of NISTs and performed colonoscopies

The mean age for individuals who underwent diagnostic colonos
copy was 59.5 (SD, 11.1) years and 63.9 (8.3) years for FIT and FIT/DNA 
groups, respectively (p < 0.01). For those included in the supplemental 
FIT/DNA group, the mean age was 65.5 (7.7) years. Patient refusal to 
undergo colonoscopy was the most common reason for excluding sub
jects who did not have a follow-up colonoscopy after a positive NIST. 
Those who did not undergo a diagnostic colonoscopy had a mean age of 
64.6 (11.6) years for FIT and 65.3 (8.0) years for FIT/DNA (P = 0.54), 
while those with insufficient data to determine completion of colonos
copy had a mean age of 62.7 (8.6) years and 64.5 (7.9) years, respec
tively (p = 0.32).

Completion rates of diagnostic colonoscopy were 82 % for the FIT/ 
DNA group, and 52 % for the FIT group over the 30-month timeframe (p 
< 0.01). The exclusion of positive NISTs within the last 90 days of the 

study timeframe produced comparable completion rates: 78 % for FIT/ 
DNA and 50 % for FIT. In the FIT group, patients did not have a colo
noscopy due to either 1) a negative repeat FIT test (13 %) or 2) a 
concordant decision by patient and physician that the test was a false 
positive due to the presence of hemorrhoids (11 %). In the FIT/DNA 
group, there were no negative repeat tests, and only two of 179 patients 
suspected a false positive due to hemorrhoids. The median [interquartile 
range] time-to-colonoscopy interval for those completing diagnostic 
colonoscopy was 47 [29 to 78] days.

3.2. Time trends in NISTs to colonoscopies pre- and post-pandemic

We analyzed trends in median time-to-colonoscopy intervals by 
quarter and by test over the 30-month study period (Fig. 2). For the FIT/ 
DNA group, there were nonsignificant year-by-year increases during the 
first (50 vs. 33 days, p = 0.85) and last (57 vs. 34 days, p = 0.09) quarters 
of 2020, compared with 2019. For FIT, the increase in time-to- 
colonoscopy during Q2 2019 had insufficient data for year-by-year 
analysis due to sample size (n = 3 for Q2 2020), while the year-by- 
year Q4 increase for 2020 vs. 2019 was not statistically significant (77 
vs. 33 days, p = 0.09), despite the magnitude of the increase. No positive 
FITs were recorded between March 17th and June 4th, 2020, and no 
positive FIT/DNA tests were recorded from April 28th to June 9th of the 
same year.

The distribution of time-to-colonoscopy in the pre-pandemic 
(January 1, 2019 - December 31, 2019) and pandemic (January 1, 
2020 - June 30, 2021) periods is shown in Supplemental Fig. 1. When 
comparing time to event, there was a statistically significant difference 
between the two groups based on the Wilcoxon test (p = 0.01) but not for 
the logrank test (p = 0.51). In both groups, approximately 80 % of those 
who underwent diagnostic colonoscopy did so within 100 days.

Supplemental Fig. 2 shows completion of diagnostic colonoscopy by 
year. The largest difference is observed between 2019 and 2020, with 
smaller differences between 2019 and 2021 and between 2020 and 
2021, consistent with results in Table 1. These findings are also 
consistent with Supplemental Fig. 1 in demonstrating that approxi
mately 80 % of those who underwent diagnostic colonoscopy did so 
within 90 days after a positive NIST.

3.3. Impact of COVID pandemic on time to colonoscopy

Comparing FIT and FIT/DNA tests, Table 1 demonstrates median 
intervals and same-year comparisons for both tests. The time-to- 
colonoscopy for FIT/DNA was significantly longer than that for FIT in 
the year 2020 (p = 0.01). There were no statistically significant differ
ences in time-to-colonoscopy intervals for 2019 and 2021 between the 
two tests (p = 0.88 and p = 0.98, respectively).

Considering intervals by year without respect to specific NIST, the 
medians [interquartile range] in days for 2019, 2020, and 2021 were 37 
[25 to 77], 50 [31 to 84], and 46 [30 to 76] days, respectively (Sup
plemental Fig. 3). The time-to-colonoscopy was longer in 2020 than in 
both 2019 and 2021. The 2019 median time-to-colonoscopy of 37 days 
was significantly shorter than the median of 50 days in 2020 (p < 0.01). 
The time-to-colonoscopy for FIT and FIT/DNA during 2019 also showed 
a trend toward a statistically significant difference from those of 2021 (p 
= 0.09).

Table 2 shows the completion rates by type of NIST and by year at 90 
and 180 days. At 90 days, completion rates during 2019, 2020, 2021 (83 
% vs. 79 % vs. 83 %, respectively) were no different (p = 0.19); however, 
at 180 days, differences in completion rates were statistically significant 
(93 % vs. 92 % vs. 97 %, p = 0.01), despite a similar magnitudinal 
difference. Completion rates by year and NIST demonstrated a trend for 
a difference in FIT/DNA at 90 days (p = 0.07) with statistical signifi
cance at 180 days (p = 0.01). Analysis of FIT showed no significant 
differences at 90 days (p = 0.63) or 180 days (p = 0.86). Comparing the 
two NISTs over the course of the study, no significant differences were 
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found between colonoscopy completion rates for FIT and FIT/DNA at 90 
days (p = 0.65) or 180 days (p = 0.23).

4. Discussion

The purpose of this study was to describe trends in use of NISTs and 
in the interval between a positive NIST and follow-up diagnostic colo
noscopy in a large integrated health care system located within central 
Indiana before, during, and in the immediate post-COVID-19 pandemic 
period. The effect of COVID-19 on this interval has not been well 
described in the state of Indiana.

We found a difference at the beginning of the time-to-colonoscopy 
curve (p = 0.01) but no overall significant difference (p = 0.51). The 
lack of overall significance between pre-pandemic and pandemic pe
riods is likely due to a recovery of completion rates well before the end 
of the study period. We identified a full recovery in endoscopy 
completion rate following a positive NIST during the first six months of 
2021, with 83 % completing colonoscopy by 90 days in both 2019 and 
2021 as compared to 79 % in 2020. Thus, the effect of the COVID-19 
pandemic appears to have been more impactful in 2020 than during 
the first six months of 2021. The pandemic’s impact may be realized 
from a median time-to-colonoscopy that was significantly longer in 2020 
(50 days) as compared to 2019 (37 days), with borderline statistical 
significance when compared to 2021 (46 days). Comparison of 
completion timeliness in 2019, 2020, and 2021 showed a difference by 
180 days (p = 0.03) that is most likely driven by yearly differences in 
FIT/DNA (p = 0.01) rather than by FIT (p = 0.86), as the sample size for 
FIT was 123 while that for FIT/DNA was 902. Considering these data, 
the increases in time-to-colonoscopy during 2020 were most likely due 
to the FIT/DNA group. These findings are supported by data from 
another large major healthcare system in the Midwest, for which there 
was a 43 % decrease in screening colonoscopy and a 94 % increase in 
stool-based screening during the first year of the pandemic compared to 
the year prior (Nwankwo Jr et al., 2022).

Although timeliness of colonoscopy completion was similar for both 
FIT and FIT/DNA groups at 90 and 180 days, completion was signifi
cantly lower for those with a positive FIT compared to positive FIT/DNA 
(p < 0.01). This finding suggests that, while patients were less likely to 
schedule a follow-up colonoscopy after a positive FIT (as compared to 

Fig. 2. Median Time Elapsed between Positive NIST to Colonoscopy (“Time to Colonoscopy”) by Quarter and Test (2019-Q2 2021) in Two Healthcare Systems. The 
range for time-to-colonoscopy for FIT varied from a low of 22 days in Q2 2020 to a high of 77 days in Q4 2019, while that for FIT/DNA ranged from 33 days in Q1 
2019 to 57 days in Q4 2020.

Table 1 
Comparison of Time Elapsed between Positive NIST to Colonoscopy (“Time to 
Colonoscopy”) by Test and Year (2019–2021) in Two Healthcare Systems.

Test 
Group 
and 
Year

N Median Time 
to 
Colonoscopy 
in Days [IQR]

Comparison 
Group and 
Year

N Median Time 
to 
Colonoscopy 
in Days [IQR]

P- 
Value

FIT 
2019 53 37 [22, 82]

FIT/DNA 
2019 66 33 [25,63] 0.88

FIT 
2020 52 40 [19, 68]

FIT/DNA 
2020 439 51 [32, 85] 0.01

FIT 
2021 18 49 [21,100]

FIT/DNA 
2021 397 46 [30, 75] 0.98

Abbreviations: FIT – fecal immunochemical test; FIT/DNA – multitarget stool 
test for FIT and DNA mutations.

Table 2 
Completion Rates of Diagnostic Colonoscopy in Two Healthcare Systems within 
90 and 180 days by Test and by Year (2019–2021).

Non-invasive 
Test and Year

N Undergoing Colonoscopy 
within 90 days of a 
Positive NIST (%)

Undergoing Colonoscopy 
within 180 days of a 
Positive NIST (%)

FIT 2019 53 79 91
FIT 2020 52 83 92
FIT 2021 18 72 94
FIT/DNA 

2019
66 86 95

FIT/DNA 
2020

439 78 92

FIT/DNA 
2021

397 84 97

2019 119 83 93
2020 491 79 92
2021 415 83 97
Overall 1025 81 94

Abbreviations: FIT – fecal immunochemical test; FIT/DNA – multitarget stool 
test for FIT and DNA mutations.
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FIT/DNA), those with positive FITs were just as likely as their FIT/DNA 
counterparts to complete their colonoscopy within 90 and 180 days.

Concern for contracting COVID-19 from the colonoscopy appoint
ment was the most common reason for declining the procedure 
following a positive NIST, having been mentioned by 8 of the 21 in
dividuals from whom a reason was recorded in the electronic medical 
record. Other reasons included waiting to get a COVID-19 vaccine before 
undergoing a procedure or issues with completing required COVID-19 
screening before the procedure. Only two individuals (0.2 %) were 
found to have delayed colonoscopy due to a recent COVID-19 infection. 
The absence of positive FIT results from March 17th to June 4th, 2020 
and of positive FIT/DNA results from April 28th to June 9th, 2020 is 
consistent with Myint and colleagues, who found a large decrease in 
endoscopies performed from March through May of 2020 (Myint et al., 
2021). This finding is also consistent with those of Cheng and col
leagues, who found that 50 % of cancellations due to COVID-19 were 
due to similar concerns (Cheng et al., 2021). These concerns existed 
despite data showing low risk of infection following endoscopy 
(Papanikolaou et al., 2021; Repici et al., 2020). We found that the 
COVID-19 pandemic was associated with cancellations or delays in 1.7 
% of cases— a proportion much lower than the 10.9 % reported by 
Cheng et al. This discrepancy is most likely due to incomplete ascer
tainment, as unlike Cheng et al., our data did not include a specific query 
as to whether patients delayed colonoscopy due to COVID-19.

For a positive NIST, current recommendations require diagnostic 
colonoscopy within 90 days as a “reasonable” interval with time-to- 
colonoscopy not to exceed 180 days due to an increased risk of colo
rectal cancer and advanced-stage disease after this timeframe (Corley 
et al., 2017; Doubeni et al., 2018). Although the rates of completion 
were similar among those who would eventually undergo a follow-up 
colonoscopy, differences emerge when including the entire popula
tion. Over the 2.5-year study period, nearly 25 % of those with a positive 
NIST did not have colonoscopy according to same-system records. It is 
possible, although unlikely, that some of these patients had colonoscopy 
in another healthcare system. The low uptake in 2019 is most likely due 
to overall differences in completion of diagnostic colonoscopy between 
FIT and FIT/DNA (47 % vs, 72 %, respectively).

Completion of diagnostic colonoscopy after a positive NIST varies 
widely, ranging from less than 50 % to 80–90 % in RCTs (Selby et al., 
2017). A recent study of over 32,000 individuals by Mohl and colleagues 
showed diagnostic colonoscopy completion rates of 43 %, 51 %, and 56 
% at 90, 180, and 360 days, respectively, after a positive NIST (Mohl 
et al., 2023). Our completion rates were higher at all three intervals. One 
explanation for the higher completion rates is the exclusion of 11 % of 
retrieved data, where information pertaining to colonoscopy completion 
was unclear or absent. These individuals may have been more likely to 
not have received a diagnostic colonoscopy, perhaps being lost to 
follow-up. Alternatively, they may have scheduled their colonoscopy 
through a different healthcare system with a different electronic medical 
record. If we assume all these individuals did not undergo diagnostic 
colonoscopy (a “worst-case” scenario), the overall completion rates at 
90 days, 180 days, and at any time decrease to 55 %, 64 %, and 68 %, 
respectively. These rates are still significantly numerically higher than 
those by Mohl et al.

In the bigger picture, the long-term effects of the disrupted colorectal 
cancer screening experienced in 2020 remain to be determined. A sce
nario analysis by van den Puttelaar and colleagues predicted 0.18 % 
excess colorectal cancer cases during 2020–2040 and 0.65 % excess 
colorectal cancer -related deaths due to screening delays, allowing for a 
24-month recovery by increasing colonoscopy capacity (van den Put
telaar et al., 2023). Shorter recovery time (which was largely the case in 
the U.S.) was associated with reductions in the expected increases in 
colorectal cancer incidence and mortality.

4.1. Strengths & limitations

This study has strengths and limitations that require comment. 
Strengths of the study include the use of a large, integrated health care 
system with a broad catchment area. Individual chart review for cases 
not fully identified by Current Procedural Terminology code queries 
helped to identify medical records where outside colonoscopy data were 
scanned electronically. Individual manual review was also helpful in 
identifying cases where patient deferral of colonoscopy was not readily 
searchable by query.

Regarding study limitations, individual medical record review is 
subject to human error, and relevant documents in the chart could have 
been overlooked. The 11 % of charts excluded due to unclear evidence 
may affect the validity of the trends and uptake of diagnostic colonos
copy we found. Additionally, the relatively small sample size within this 
study may limit its generalizability. The lower rates of delay/cancella
tion due to COVID-19 (as compared to rates found by Cheng and col
leagues) are likely due to incomplete ascertainment. While we looked 
for phone and/or provider notes documenting the reason for the delay in 
diagnostic colonoscopy, there was no standard ascertainment of the 
reason and specifically whether the pandemic affected their decision- 
making. Because FIT is physically handed to patients during a clinic 
appointment, we were unable to determine the denominator of persons 
to whom FITs were given, many of which were likely not completed. The 
fact that FIT/DNA data were not coded into the electronic medical re
cord before June 2020 resulted in post-hoc addition of supplemental 
data from endoscopy units in the same health care system. Differences in 
this population from the original may have introduced bias. Exclusion of 
these data from completion rates could also have affected broader 
conclusions. Use of a two health care systems located in the same area 
may limit the generalizability of the study.

5. Conclusion

Overall, the COVID-19 pandemic appears to have a small impact on 
those with a positive FIT/DNA test in 2020. Although ascertainment of 
reasons for failure to complete diagnostic colonoscopy was incomplete, 
it appears that fear of contracting infection from the care encounter was 
most common, despite data suggesting very low risk (Repici et al., 
2020). Future studies should include follow-up of those individuals who 
did not undergo or who delayed diagnostic colonoscopy due to COVID- 
19. The significant difference in diagnostic colonoscopy completion 
rates observed between FIT and FIT/DNA groups has not been well- 
reported in the literature. Subsequent research should validate and 
extend these findings.
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transmission in GI endoscopy. Gut 69 (11), 1925–1927. https://doi.org/10.1136/ 
gutjnl-2020-321341.

Selby, K., Baumgartner, C., Levin, T.R., Doubeni, C.A., Zauber, A.G., Schottinger, J., 
Jensen, C.D., Lee, J.K., Corley, D.A., 2017. Interventions to improve follow-up of 
positive results on fecal blood tests: a systematic review. Ann. Intern. Med. 167 (8), 
565. https://doi.org/10.7326/M17-1361.

Siegel, R.L., Miller, K.D., Jemal, A., 2018. Cancer statistics, 2018. CA Cancer J. Clin. 68 
(1), 7–30. https://doi.org/10.3322/caac.21442.

US Preventive Services Task Force, Davidson, K.W., Barry, M.J., Mangione, C.M., 
Cabana, M., Caughey, A.B., Davis, E.M., Donahue, K.E., Doubeni, C.A., Krist, A.H., 
Kubik, M., Li, L., Ogedegbe, G., Owens, D.K., Pbert, L., Silverstein, M., Stevermer, J., 
Tseng, C.-W., Wong, J.B., 2021. Screening for colorectal Cancer: US preventive 
services task force recommendation statement. JAMA 325 (19), 1965. https://doi. 
org/10.1001/jama.2021.6238.

van den Puttelaar, R., Lansdorp-Vogelaar, I., Hahn, A.I., Rutter, C.M., Levin, T.R., 
Zauber, A.G., Meester, R.G.S., 2023. Impact and recovery from COVID-19-related 
disruptions in colorectal Cancer screening and care in the US: a scenario analysis. 
Cancer Epidemiol. Biomarkers Prev. 32 (1), 22–29. https://doi.org/10.1158/1055- 
9965.EPI-22-0544.

Wolf, A.M.D., Fontham, E.T.H., Church, T.R., Flowers, C.R., Guerra, C.E., LaMonte, S.J., 
Etzioni, R., McKenna, M.T., Oeffinger, K.C., Shih, Y.T., Walter, L.C., Andrews, K.S., 
Brawley, O.W., Brooks, D., Fedewa, S.A., Manassaram-Baptiste, D., Siegel, R.L., 
Wender, R.C., Smith, R.A., 2018. Colorectal cancer screening for average-risk adults: 
2018 guideline update from the American Cancer Society. CA Cancer J. Clin. 68 (4), 
250–281. https://doi.org/10.3322/caac.21457.

B. Richter et al.                                                                                                                                                                                                                                  Preventive Medicine Reports 49 (2025) 102937 

6 

https://doi.org/10.1016/j.pmedr.2024.102937
https://doi.org/10.1016/j.pmedr.2024.102937
https://doi.org/10.1111/jgh.15325
https://doi.org/10.1111/jgh.15325
https://doi.org/10.1001/jama.2017.3634
https://doi.org/10.3322/caac.21452
https://doi.org/10.3322/caac.21452
https://doi.org/10.1001/jamanetworkopen.2022.15490
https://doi.org/10.1007/s00464-022-09211-z
https://doi.org/10.1001/jamanetworkopen.2021.6454
https://doi.org/10.1001/jamanetworkopen.2021.6454
https://doi.org/10.1053/j.gastro.2022.05.014
https://doi.org/10.1016/j.cgh.2022.12.014
https://doi.org/10.1136/gutjnl-2020-321650
https://doi.org/10.1136/gutjnl-2020-321650
https://doi.org/10.1007/s12029-021-00679-x
https://doi.org/10.1001/jamanetworkopen.2022.51384
https://doi.org/10.1001/jamanetworkopen.2022.51384
https://doi.org/10.1053/j.gastro.2021.04.026
https://doi.org/10.1053/j.gastro.2021.04.026
https://doi.org/10.3748/wjg.v23.i20.3632
https://doi.org/10.1007/s00384-022-04118-6
https://doi.org/10.1001/jamaoncol.2022.5481
https://doi.org/10.1001/jamaoncol.2022.5481
https://doi.org/10.4253/wjge.v13.i9.416
https://doi.org/10.4253/wjge.v13.i9.416
https://doi.org/10.1136/gutjnl-2020-321341
https://doi.org/10.1136/gutjnl-2020-321341
https://doi.org/10.7326/M17-1361
https://doi.org/10.3322/caac.21442
https://doi.org/10.1001/jama.2021.6238
https://doi.org/10.1001/jama.2021.6238
https://doi.org/10.1158/1055-9965.EPI-22-0544
https://doi.org/10.1158/1055-9965.EPI-22-0544
https://doi.org/10.3322/caac.21457

	Impact of the COVID-19 pandemic on adherence to diagnostic colonoscopy after a positive non-invasive screening test for col ...
	1 Introduction
	2 Methods
	2.1 Study setting
	2.2 Study procedures
	2.3 Data collection
	2.4 Data analysis

	3 Results
	3.1 Baseline characteristics of NISTs and performed colonoscopies
	3.2 Time trends in NISTs to colonoscopies pre- and post-pandemic
	3.3 Impact of COVID pandemic on time to colonoscopy

	4 Discussion
	4.1 Strengths & limitations

	5 Conclusion
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	datalink4
	References


