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Abstract: Background: During the COVID-19 pandemic, the Flemish colorectal cancer (CRC) screen-
ing program (by fecal immunochemical test, FIT) was suspended and non-urgent medical procedures
were discommended. This study estimates how this impacted diagnostic colonoscopy (DC) schedul-
ing after a positive FIT and the interval between both in 2020. Methods: An online survey was
sent to participants in the Flemish CRC screening program with a positive FIT but without a DC to
explore the possible impact of COVID-19 on the scheduling of a DC. Self-reported survey results were
complemented with objective data on DC compliance and the interval between FIT and DC. Results:
In 2020, DC compliance was 4-5% lower than expected (for 3780 positive FITs no DC was performed).
In February—March 2020, the median time between a positive FIT and DC significantly increased.
Survey participants reported fear of COVID-19 contamination, perception to create hospital overload,
delay in non-urgent medical procedures (on government advice) and not being sure a DC could be
performed as contributing reasons. Conclusions: On top of a 3% lower participation, the COVID-19
pandemic further increased existing DC non-compliance and the positive FIT-DC interval. The
survey confirmed the crucial role of COVID-19 in the decision not to plan a DC.

Keywords: colorectal cancer screening; FIT; colonoscopy; mixed-methods; follow-up; compliance;
COVID-19; timeliness; Flanders

1. Introduction

The Flemish colorectal cancer (CRC) screening program uses a centralized invitation
procedure: invitations (with leaflet and fecal immunochemical test, FIT) are sent by the
Centre for Cancer Detection, by post. Participation is free of charge. The target population
receives a new invitation 24 months after their last screening (or after their last invitation for
non-participants) [1]. The cost of a diagnostic colonoscopy (DC) following a positive fecal
immunochemical test (FIT) screening is reimbursed by the Belgian healthcare system with a
certain percentage out-of-pocket. In 2020, the uptake was 48.5% [2] (i.e., 3% below the 51.5%
uptake in 2019, before the COVID-19 pandemic) [2], with a FIT positivity proportion of 5.7%,
resulting in 20,414 participants who were advised to undergo a diagnostic colonoscopy
(DC). DC compliance after a positive FIT is crucial to achieve an overall reduction in CRC
incidence and mortality. In 2019, 15.5% (3868) had no DC after their positive FIT in Flanders,
and 10.4% (2606) even had no follow-up whatsoever [2].

The COVID-19 pandemic affected health services worldwide. On 17 March 2020, the
Belgian government implemented strict measures to counter COVID-19, including the
suspension of the CRC screening program and of elective medical procedures in Flanders.
In 2020, the COVID-19 pandemic presented in two waves: the first wave was observed
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between 10 March and 21 June. After an interwave period, the second wave started on
31 August, and was still ongoing by the end of 2020. The shutdown periods of the Flemish
CRC screening program were from 22 March (week 12) to 23 May 2020 (week 20) and
again shortly from 15 to 28 November 2020 (week 46 and 47) (week numbers based on ISO-
8301 standard). The short-term impact on the screening interval and uptake of screening
are reported elsewhere [3]. The largest screening intervals measured in 2020 were in the
week of 7 June (28.5 months) and that of 19 December (30.3 months). Throughout the
entire year 2020, the difference in mean screening interval between 2020 and 2019 was
only 0.5 months. The willingness to screen (screened within 40 days after invitation) was
minimally influenced by COVID-19, in total —2.6% [3]. Although the screening interval
and uptake rate seem to be minimally affected in Flanders, the willingness of a participant
with a positive FIT to undergo a DC might be influenced, and the time interval between
a positive FIT and DC might have increased due to the COVID-19 pandemic. A delayed
DC after a positive FIT may lead to more advanced-stage CRC at the time of diagnosis
and increases CRC mortality [4,5]. Flemish data (2013-2017) also indicate that CRCs
detected in FIT-positive patients without a DC within 12 months are significantly more
frequently diagnosed in stage III (19.7%) and stage IV (12.2%) compared to CRCs detected
in FIT-positive patients with a DC within 12 months (9.4% and 2.0%, respectively) [6]. In
Flanders, the five-year relative survival rate for CRC (2014-2018) is 74.9% [7] and for stage
I even 97.6%, compared to only 18.7% in stage IV [6]. These results highlight the clinical
importance of a (timely) DC after a positive FIT. This study therefore estimated the impact
of the COVID-19 pandemic on the decision to plan a DC after a positive FIT and on the
interval between a positive FIT and the DC during the COVID-19 pandemic in 2020.

2. Materials and Methods
2.1. Study Design—Online Survey

An online survey was sent by e-mail to participants in the Flemish CRC screening
program with a positive FIT between 1 November 2019 and 31 March 2020 (wave 1, a “pre-
pandemic’ period) and between 1 April 2020 until 30 September 2020 (wave 2, a “pandemic’
period), for whom in the health insurance data that were available at the Belgian Cancer
Registry (BCR) no follow-up DC was registered at the time of mailing (12 February 2021
and 19 October 2021, respectively). Four weeks after the first mailing, a reminder mailing
was sent to the entire study population (due to the anonymous approach). The survey was
based on previous research and literature and was piloted before being performed in the
eligible population. All candidates were selected based on the administrative databases of
the Centre for Cancer Detection (CCD). Only participants of the eligible population who
had provided a valid e-mail address on their participation form (with the stool sample)
received a link to the online survey. The aim of the online survey was to evaluate their
perception about DC, including the possible impact of the COVID-19 pandemic on DC
after a positive FIT. Response to the online survey served as informed consent. No ethical
approval was needed. The online survey respondents” anonymity was ensured throughout
the study. No incentive was given. The online survey data were analyzed using IBM SPSS
statistics software (version 27.0 for Windows). The Chi-square test was used to explore
possible statistically significant associations (p-values < 0.05). The open questions in the
survey were analyzed using open coding and recategorized afterwards.

2.2. Overview of the Survey Questions

The survey questions concerning COVID-19 pandemic and the impact on DC planning
are given below:



Gastrointest. Disord. 2022, 4

131

DC group and DC appointment (1 = 1157 and n = 82)
Q1: Was the DC appointment rescheduled due to COVID-19?
Q2: Did the COVID-19 pandemic make you hesitate to make a DC appointment?

Q3: If yes in Q2: How did the COVID-19 pandemic make you hesitate to make a DC
appointment? (open question)

DC group only (1 = 1157)

S1: Due to the COVID-19 pandemic, I was worried about going to the hospital for a DC.

S2: The extra measures taken by the hospital during the COVID-19 pandemic before and after the
DC reassured me.

No DC group only (1 = 358)

S3: Due to the COVID-19 pandemic, I was worried about going to the hospital for a DC.

S4: Due to the COVID-19 pandemic, I did not want to consult my GP to schedule a DC.

Q4: Did the COVID-19 pandemic prevented you to make a DC appointment?

Q5: If yes in Q4: How did the COVID-19 pandemic prevent you from having a DC performed?
(open question)

Qé6: Fill in—what would persuade you to do a DC? (open question)

Q = question, S = statement.

2.3. CRC Screening and DC Compliance

Even if the anonymous nature of the survey prohibited direct linkage of survey
results, the collaboration with the Belgian Cancer Registry (BCR) allowed to complement
the self-reported survey results with objective data on the compliance to DC and the
interval between positive FIT and DC. The BCR collects all anatomopathological test
results as part of the early detection programs for certain cancers (cervical cancer, breast
and colorectal cancer). These data allow BCR to set up a central cyto-histopathological
database (CHP), an essential tool for effectively organizing and evaluating the quality of
cancer screening programs. This database is regularly supplemented with relevant data on
medical consumption (reimbursement only) from health insurance (IMA-AIM). The use
of the national social security number as the unique identifier, to which BCR is entitled
by law [8,9], allows for individual coupling of these data. Mandatory reporting of all
relevant samples and their test results by pathology laboratories [10,11], in combination
with compulsory health insurance for all residents, virtually eliminates selection bias in the
data collected by the BCR. The participation data and screening results for the population
screening in 2018, 2019 and 2020 were provided by the Centre for Cancer Detection. Those
individuals with a positive FIT were identified and linked to the latest available IMA
data (last update March 2022 which includes data through Q3 2021). The proportion
of individuals with a positive FIT who underwent a DC as follow-up was calculated,
irrespective of the time interval since the FIT date. For those in whom a DC was performed,
the interval between the dates of positive FIT and of DC was calculated. In the case
that a person underwent multiple DCs, the one closest after the positive FIT was taken
into account.

3. Results
3.1. Survey Results: Study Population and Response Rate

In total, 1597 of the 5134 invitees (31.1%) responded to the survey, of whom 875 (17.5%)
responded after the reminder e-mail. The response rate was significantly higher in the first
wave (33.2% vs. 27.7%, p < 0.001). Participants” characteristics are presented in Table 1. The
fraction of the eligible population with an e-mail address (who received the online survey)
was significantly higher among younger participants (85.6% of the 50-54 years age group
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compared to only 63.6% in the 70+ years age group, p < 0.001) and among men 78.7% as
compared to 70.7% in women (p < 0.001).

Table 1. Characteristics of the study population (in absolute numbers and percentages).

Eligible Population * No E-Mail Address ** E-Mail Address *** Response Rate ****
Total 6829 (100%) 1695 (24.8%) 5134 (75.2%) 1597 (31.1%)
Sex male 3797 (100%) 808 (21.3%) 2989 (78.7%) 922 (30.8%)
50-54 566 (100%) 64 (11.3%) 502 (88.7%) 163 (32.5%)
55-59 623 (100%) 84 (13.5%) 539 (86.5%) 167 (31.1%)
60-64 890 (100%) 170 (19.1%) 720 (80.9%) 201 (27.9%)
65-69 709 (100%) 162 (22.8%) 547 (77.2%) 217 (39.7%)
70+ 1009 (100%) 328 (32.5%) 681 (67.5%) 174 (25.6%)
female 3032 (100%) 808 (21.3%) 2145 (70.7%) 675 (31.5%)
50-54 453 (100%) 83 (18.3%) 370 (81.7%) 133 (35.9%)
55-59 481 (100%) 116 (24.1%) 381 (79.2%) 165 (43.3%)
60-64 668 (100%) 165 (24.7%) 503 (75.3%) 140 (27.8%)
65-69 549 (100%) 180 (32.8%) 369 (67.2%) 129 (35.0%)
70+ 881 (100%) 359 (40.7%) 522 (59.3%) 108 (20.7%)
total
50-54 1019 (100%) 147 (14.4%) 872 (85.6%) 296 (33.9%)
55-59 1104 (100%) 184 (16.7%) 920 (83.3%) 332 (36.1%)
60-64 1558 (100%) 335 (21.5%) 1223 (78.5%) 341 (27.9%)
65-69 1258 (100%) 342 (27.2%) 916 (72.8%) 346 (37.8%)
70+ 1890 (100%) 687 (36.4%) 1203 (63.6%) 282 (23.4%)
Survey **r Fe‘l/:ﬁ:r; 2021) 4239 (100%) 1080 (25.5%) 3159 (74.5%) 1050 (33.2%)
(19 Octobe 32021) 2590 (100%) 615 (23.7%) 1975 (76.3%) 547 (27.7%)

* Eligible population: defined as FIT+ in the CRC screening program, but no DC registered at the time of sending
the online survey, ** no e-mail address and thus did not receive the online survey, *** provided e-mail address on
the participation form with the stool sample and received the online survey, **** response rate: calculated on the
population with an e-mail address, after data cleaning and only completely filled in surveys, ***** no significant
differences according to response rate among age and gender.

Three groups can be divided according to current self-reported DC status: a group who
already had a DC (72.4%), a group who reported having made an appointment (5.1%) and
a group who had no DC performed or planned at the moment of the survey (22.4%). Of the
group without a DC, 29% indicated in the survey they would still make a DC appointment
(n =104) (see Table 2).

Table 2. Self-reported DC status at the time of the survey (according to survey waves), in absolute
numbers and percentages.

DC Performed * DC Appointment ** No DC Total
Wave 1 (12 February 2021) 795 (75.7%) 56 (5.3%) 199 (19.0%) 1050 (100%)
Wave 2 (19 October 2021) 362 (66.2%) 26 (4.8%) 159 (29.1%) 547 (100%)
Total 1157 (72.4%) 82 (5.1%) 358 (22.4%) 1597 (100%)

* DC performed: DC was not registered at the CCD at the time of sending the survey, but participants reported
that a DC was already performed. ** DC was not performed, but an appointment was already made at time of
the survey.
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3.2. Survey Questions Results

Table 3 shows the results of the survey questions concerning rescheduling and hes-
itating to plan a DC. In the DC performed and DC appointment groups the proportion
who indicated that the positive FIT (and the DC afterwards) was prior to the COVID-19
pandemic was larger in wave 1 compared to wave 2 (31.7% and 19.6%, respectively). As
expected, the proportion of rescheduled DC (by decision of the hospital or the respondent)
was larger in the group with a DC appointment compared to those who already had a DC.
In total, about 15% reported hesitations to schedule a DC, of which most of them had only
“a little” hesitation. Both the proportion (25-30%) and the severity of the reported hesitations
were higher in the group with a DC appointment (compared to DC already performed).

Table 3. Survey question results of groups DC performed and DC appointment at the time of the
survey (according to survey waves), in absolute numbers and percentages.

Wave 1 (12 February 2021) Wave 2 (19 October 2021) Total Total
Q1: DC Rescheduled? PerfDorCmed Appo]ijrﬁment Perf]zfmed Appo]ijrﬁment Perf]zfmed Appolijrﬁment
é‘gv?g_;‘;a;ggg‘i’c 252 (31.7%) 11 (19.6%) 70 (19.3%) 3 (11.5%) 322 (27.8%)* 14 (17.1%)* 336 (27.1%)
no, although DC
during the 238 (29.9%) 13 (23.2%) 249 (68.8%) 6 (23.1%) 487 (42.1%) % 19 (232%)* 506 (40.8%)
COVID-19 pandemic
yes, my decision 50 (6.3%) 6 (10.7%) 20 (5.5%) 10 (38.5%) 70 (6.1%) * 16 (19.5%) * 86 (6.9%)
yes, hospital’s decision 255 (32.1%) 26 (46.4%) 23 (6.4%) 7 (26.9%) 278 (24.0%)* 33 (402%)* 311 (25.1%)
Total 795 (100%) 56 (100%) 362 (100%) 26 (100%) 1157 (100%) 82 (100%) * 1239 (100%)
Q2: Hesitations to DC DC DC DC DC DC
schedule DC? performed appointment performed appointment performed appointment
é‘g'v?g_%a;g’rfgg‘i’c 253 (31.8%) 13 (23.2%) 59 (16.3%) 5 (19.2%) 312 (27.0%) 18 (22.0%) 330 (26.6%)
not at all 427 (53.7%) 28 (50.0%) 255 (70.4%) 10 (38.5%) 682 (58.9%) % 38 (46.3%)* 720 (58.1%)
alittle 70 (8.8%) 8 (14.3%) 34 (9.4%) 2(7.7%) 104 (9.0%) 10 (12.2%) 114 (9.2%)
moderately 34 (4.3%) 5 (8.9%) 12 (3.3%) 5 (19.2%) 46 (4.0%) * 10 (12.2%) * 56 (4.5%)
very much 11 (1.4%) 2 (3.6%) 2 (0.6%) 4(15.4%) 13 (1.1%) * 6 (7.3%) * 19 (1.5%)
Total 795 (100%) 56 (100%) 362 (100%) 26 (100%) 1157 (100%) 82 (100%) 1239 (100%)

* DC performed versus DC appointment, Pearson Chi-square, p < 0.01.

Table 4 shows results on survey statements. Among those who already had a DC the
majority were not worried at all about going to the hospital for a DC (46.4% in wave 1,
51.9% in wave 2). The majority of the respondents was reassured by the measures taken in
the hospital during COVID-19 (59% in wave 1 and 67% in wave 2). Respondents of wave 2
were less frequently worried to go to the hospital (S1) and more frequently reassured by the
hospital measures taken during COVID-19 compared to those in wave 1 (52) (see Table 4).

For the no DC group more than 40% (43.7% in wave 1 and 41.6% in wave 2, respec-
tively) indicated that the COVID-19 pandemic prevented them at least a little to make a
DC appointment. About half of these respondents (55.3% in wave 1 and 42.7% in wave 2)
were worried (agreed a little or totally with the statement) to go to the hospital due to
COVID-19, and 31.7% in wave 1 and 18.8% in wave 2 did not want to consult their GP for a
DC appointment (see Table 5).

When the no DC group was asked ‘What will motivate you to plan a DC?’ (Q6), only
8.7% (31/358) selected an answer directly linked to COVID-19: 7.8% (n = 28) reported they
would perform a DC after the COVID-19 pandemic, and 0.8% (1 = 3) responded they would
plan a DC after being vaccinated for COVID-19. Other motivations to possibly plan a DC
in the future were not linked to COVID-19.
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Table 4. Survey statements results of group DC performed only at the time of the survey (according
to survey waves), in absolute numbers and percentages.

Wave 1 (12 February 2021)  Wave 2 (19 October 2021) Total
$1: Due to COVID-19 I was worried about going to the hospital for a DC

totally agree 92 (11.6%) 34 (9.4%) 126 (10.9%)
a little agree 159 (20.0%) 55 (15.2%) 214 (18.5%)
not agree/not disagree 113 (14.2%) 50 (13.8%) 163 (14.1%)

a little disagree 62 (7.8%) 35 (9.7%) 97 (8.4%)
totally disagree 369 (46.4%) 188 (51.9%) 557 (48.1%)
Total 795 (100%) 362 (100%) 1157 (100%)

S2: Extra measures at hospital during COVID-19 reassured me

totally agree 468 (58.9%) 243 (67.1%) 711 (61.5%)
a little agree 75 (9.4%) 42 (11.6%) 117 (10.1%)

not agree/not disagree 38 (4.8%) 25 (6.9%) 63 (5.4%)

a little disagree 10 (1.3%) 2 (0.6%) 12 (1.0%)

totally disagree 12 (1.5%) 2 (0.6%) 14 (1.2%)
not applicable 192 (24.2%) 48 (13.3%) 240 (20.7%)
Total 795 (100%) 362 (100%) 1157 (100%)

S = statement.

Table 5. Survey questions and statement results of the no DC group only at the time of the survey
(according to survey waves), in absolute numbers and percentages.

Wave 1 Wave 2

(12 February 2021) (19 October 2021) Total
Q4 Did COVID-19 prevent you to make a DC appointment?

no, Eﬁi}ﬁfﬂ;ﬁeﬁ?r to 58 (29.1%) 18 (11.3%) 76 (21.2%)
not at all 54 (27.1%) 75 (47.2%) 129 (36.0%)

a little 18 (9.0%) 20 (12.6%) 38 (10.6%)
moderately 38 (19.1%) 23 (14.5%) 61 (17.0%)

very much 31 (15.6%) 23 (14.5%) 54 (15.1%)

Total 199 (100%) 159 (100%) 358(100%)

S3: I was worried to go to hospital due to COVID-19

totally agree 75 (37.7%) 49 (30.8%) 124 (34.6%)

a little agree 35 (17.6%) 19 (11.9%) 54 (15.1%)

not agree/not disagree 29 (14.6%) 27 (17.0%) 56 (15.6%)

a little disagree 7 (3.5%) 11 (6.9%) 18 (5.0%)
totally disagree 53 (26.6%) 53 (33.3%) 106 (29.6%)
Total 199 (100%) 159 (100%) 358 (100%)

S4: I did not want to consult my GP
totally agree 32 (16.1%) 15 (9.4%) 47 (13.1%)
a little agree 31 (15.6%) 15 (9.4%) 46 (12.8%)

not agree/not disagree 46 (23.1%) 39 (24.5%) 85 (23.7%)
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Table 5. Cont.
Wave 1 Wave 2 Total
(12 February 2021) (19 October 2021)
a little disagree 9 (4.5%) 10 (6.3%) 19 (5.3%)
totally disagree 81 (40.7%) 80 (50.3%) 161 (45.0%)
Total 199 (100%) 159 (100%) 358 (100%)

Q = question, S = statement.

From the entire study population (DC or not), over half of the respondents mentioned
fear of a COVID-19 contamination as the reason for their hesitation to make a DC appoint-
ment. The other most important reasons that were reported were: not willing to create
hospital overload and/or delays in non-urgent medical procedures based on government
advice (about 15%), hospital that cancelled /prevented the DC appointment (about 8%)
and not being sure a DC could be performed during the COVID-19 pandemic (about 3.5%)
(see Table 6).

Table 6. Self-reported reasons for hesitancy (group with DC or DC appointment) or non-compliance
(no DC group) to plan a DC.

How Did the COVID-19 Pandemic Make You Hesitate (Q3)/Prevented You (Q5) DC Performed/ No DC
to Make A DC Appointment? Open Question Categorized Appointment
fear of COVID-19 contamination during a DC and/or during a hospital visit 119 (63.0%) 81 (52.9%)
not willing to create hospital workload/ governm.ent advice not to go to hospital and/or 27 (14.3%) 26 (17.0%)
to delay non-urgent medical procedures
hospital (or GP *) indicated DC appointment was not possible 15 (7.9%) 13 (8.5%)
not sure DC appointment can be made/DC is possible during COVID-19 pandemic 7 (3.7%) 5 (3.3%)
not (yet) vaccinated 0 (0%) 4 (2.6%)
went for a DC between lockdowns 3 (1.6%) 0 (0%)
due to obliged PCR test before DC 3 (1.6%) 0 (0%)
fear of not having good hospital care if needed due to high number of COVID-19 beds 0 (0%) 3 (2.0%)
COVID-19 as an excuse to delay a DC 2 (1.0%) 0 (0%)
tested COVID-19 positive 1 (0.5%) 3 (2.0%)
other reasons 12 (6.3%) 16 (10.4%)
open question was not filled in 0 (0%) 2 (1.3%)
Total 189 ** (100%) 153 *** (100%)

*In 2/15 and 2/13 respondents the DC was cancelled at GP’s advice, all others by hospital. ** All respondents
with DC/DC appointment who filled in “a little, moderately or very much’ in Q2 received the open question Q3
(n =189). *** All respondents with no DC who filled in ‘a little, moderately or very much’ in Q1 received the open
question Q3 (n = 153).

3.3. DC Compliance and Median Delay between Positive FIT and DC

In 2020, an overall decrease by 4-5% in the DC compliance of individuals with a posi-
tive FIT was observed, as compared to the previous years 2018 and 2019. As a consequence,
a positive FIT was not followed up by DC in 3780 persons (18.9% of 20,002), an estimated
900 more as compared to the previous years. Stratification by gender revealed a consistently
slightly higher compliance in women, but a similar decrease in 2020. Stratification by 5-year
age groups showed the highest decrease in those 55-59 years of age, followed by the oldest
age group (70-74 years of age), with the latter group consistently showing the lowest
compliance (data not shown). The largest difference in compliance proportions is observed
in February and March 2020, and again in September and October 2020 (Figure 1).
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Figure 1. Overview of DC compliance and the median delay after a positive FIT, by year and month
of the FIT. In Figure 1: lines represent the DC compliance (in %); bars represent the monthly median
delay (in days).

Overall, the median time between positive FIT and DC was similar over the 3 years
(43-45 days). Median delay was consistently shorter in females (2—4 days). No major
differences between 5-year age groups were observed, except for a shorter median delay
in the 55-59 years age group (data not shown). Figure 1 shows substantial variations in
monthly median delays. For individuals with a positive FIT in February and March 2020,
the median delay increased to almost 80 days. For most other months in 2020, the median
delay was in line with that of previous years. However, markedly shorter median intervals
were observed after positive FITs in May 2020, and again in November and December 2020.

Table 7 shows the distribution of the interval between positive FIT and DC, by calendar
year, detailed per month for 2020. Overall, the DC compliance within 1 month for 2020 was
in line with that of the previous years. However, the DC compliance at 1-3 months was
markedly lower in 2020. Most of this additional delay shifted towards the 3-6 months range,
even if the DC compliance at 612 months also was about 1% higher than in previous years.
In the breakdown by months, it is noteworthy to mention that the lower numbers of positive
FIT tests in April-May and in November-December 2020 resulted in substantially higher
proportions of short intervals (within the first month and 1-3 months). Contrarily, the FITs
of February—March 2020—and to a lesser extent also January 2020—had substantially larger
proportions of DC after 3-6 and 6-12 months and even after >1 year.

Table 7. Median time between positive FIT and DC: % delay.

N + FIT with DC

<1 Month 1-3 Month 3-6 Months 6-12 Months >12 Months
(<30 Days) (31-90 Days) (91-180 Days)  (181-364 Days) (>365 Days)

2018

14,084

28.3 59.2 74 2.0 32

2019

21,355

249 62.4 8.7 21 1.9

2020

16,229

28.4 55.7 12.2 3.1 0.6

Jan 2020

1709

25.7 50.5 17.7 5.1 1.0
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Table 7. Cont.
NYFTWthDC G000 GiooDaye  GL180Daye  (sLs6iDaye (o363 Days

Feb 2020 1371 20.6 37.8 31.1 8.2 2.3

Mar 2020 1193 16.1 444 30.3 6.7 2.5

Apr 2020 173 347 49.1 11.0 35 1.7
May 2020 502 44.0 46.4 7.6 1.8 0.2

Jun 2020 2302 31.8 57.6 8.3 2.0 0.2

Jul 2020 2205 18.2 71.2 8.3 21 0.2
Aug 2020 1283 32.0 60.4 5.6 1.9 0.1

Sep 2020 1823 23.2 67.0 7.6 2.1 0.0

Oct 2020 1622 355 54.2 8.2 21 0.0
Nov 2020 1004 45.7 46.1 7.0 1.2 0.0

Dec 2020 1042 38.9 55.6 4.8 0.8 0.0

4. Discussion

This study aimed to estimate the impact of the COVID-19 pandemic on scheduling
a DC after a positive FIT and on the delay between a positive FIT and the DC during the
COVID-19 pandemic in 2020 in Flanders.

In total, 78% of the survey respondents had a DC performed (73%) or had a DC
appointment (5%) at the time of the survey, and 22% had not. For the DC performed
and DC appointment group, 32% had to reschedule the DC (6.9% on their own decision
and 25.1% on the hospital’s/physician’s decision). In addition, about 15% reported that
the COVID-19 pandemic made them hesitate to schedule a DC. Of the group who had a
DC performed, 29.4% were worried about going to the hospital; however, the majority
(71.6%) was reassured by the measures taken in the hospital during COVID-19. In the no
DC group, the COVID-19 pandemic prevented 42.7% of making a DC appointment, half
(49.7%) were worried to go to the hospital and 25.9% did not even want to consult their
GP to schedule a DC due to COVID-19. A part of the no DC group indicated they would
still plan a DC after the COVID-19 pandemic. However, objective data are still lacking
for 18.9% of FIT positives in 2020, so this answer might be linked to socially desirable
answering. As the online survey indicated, the decrease in DC compliance is mostly linked
to the COVID-19 pandemic. Half of the total study population (DC or not) mentioned
fear of a COVID-19 contamination as the main reason for their hesitation to make a DC
appointment. Other self-reported reasons were not wanting to increase the already stressed
healthcare facilities, delays in non-urgent medical procedures based on government advice,
hospital that cancelled /prevented the DC appointment and not being sure a DC could
be performed during the COVID-19 pandemic. For some people, the need to postpone
planning the DC may have led to (involuntary) failing to reschedule.

The fear of a COVID-19 contamination was mentioned by others as well. Cheng
et al. (2021) indicated that the rescheduling or cancellation rate of DC in Taiwan was
about 10% higher in COVID-19 times compared to the three years before, with also half
of those individuals indicating fear of a COVID-19 contamination as the main reason to
cancel or reschedule the DC [12]. Interviews among specialists in the UK revealed fear of a
COVID-19 contamination as the most important reason not to plan a DC, and sometimes
individuals were concerned about spreading COVID-19 to their family and friends or there
was pressure by the family not to plan a DC [13]. A study by Rees (2020) also pointed out
fear of getting COVID-19, family pressure and reluctance of traveling to the hospital while
adhering to social distancing as barriers to schedule a DC [14].
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A timely DC after a positive FIT is a critical step in the CRC screening continuum [4-7,15].
Flemish data previously supported the importance of a timely DC after a positive FIT [6,7].
This study indicates the DC compliance in Flanders decreased by 4-5% in COVID-19
year 2020 compared to previous years. In addition, this decrease in DC compliance was
accompanied with an increase in the delay between a positive FIT and a DC to almost
80 days (versus the overall median delay of 4345 days) in the first wave of the COVID-19
pandemic (March-April 2020). Moreover, in 2020 the uptake of the Flemish CRC screening
program decreased by 3% (51.5% in 2019 versus 48.5% in 2020) [2,3], which means about
22,000 less participants in the CRC screening program and about 1200 non-detected FIT
positives. On top of the participants and FIT positives missed, about 900 individuals—who
did participate in 2020—had a positive FIT but no DC afterwards. In the oldest age group
(70-74 years), a normal median interval to DC was observed, but also a 4-5% drop in DC
compliance. As this may have been the last screening round for some of these individuals,
this could be clinically relevant.

A decrease in DC compliance was also observed in other CRC screening programs [16-18].
Corely et al. (2017) demonstrated that a DC after 10 months was associated with a higher
CRC risk and more advanced-stage CRC compared to a DC at 8-30 days [4]. Modeling
studies suggest that longer time to DC after a positive FIT might lead to clinically relevant
increases in the risks of CRC, advanced-stage CRC and CRC mortality [15]. Zorzi et al.
(2021) even indicated that the risk of dying of CRC among non-DC compliers was 103%
higher than among DC compliers [5]. A number of studies indicated that an increased
median interval between positive FIT and DC of more than 6-12 months could increase the
risk of CRC-related mortality [19-21]. Based on this Flemish data, however, it is not yet
possible to determine the potential clinical implications.

In Flanders, since March 2019, a fail-safe mechanism was developed. A reminder
letter—shortly after the positive FIT result—is not possible due to administrative delay
of registered colonoscopies (due to the lack of a central colonoscopy register). Instead, if
a positive FIT is not followed by a DC (or virtual colonoscopy) the participant and GP
receive—24 months after the positive FIT—a reminder recommendation to undergo a DC
(instead of a new FIT invitation). Additional targeted actions to remind participants with a
positive FIT, especially those during the COVID-19 pandemic, are needed. The CCD could
send reminder advice with the advice to still plan a DC after the positive FIT, in which the
target population needs to be reassured that a DC in hospitals can be performed safely and
is still required. Research into quantifying and communicating risk and understanding how
patients might be reassured regarding the safety of DC in relation to COVID-19 is needed
to mitigate the collateral damage of the COVID-19 pandemic [22]. The UK calculated the
risk of contracting COVID-19 during a colonoscopy (less than 0.5%), and although this is
not zero, this low risk might help to reassure participants in a screening program to plan
a DC [22].

In this study, we combined self-reported survey results from the participants to the
CRC screening program with objective data on the DC compliance and time intervals
between the positive FIT and the DC. This combination is an asset, because the anonymous
nature of the survey prevented a direct linkage to confirm self-reported answers (e.g., on
having planned a DC appointment). The study also has some limitations. Firstly, in the
online survey only people for whom the CCD had a valid e-mail address could be included.
Theoretically, the results of this group could differ from a group for which no valid e-mail
address was provided. The online survey therefore has an under-representation of the
older age categories (less e-mails provided). Men seem to be over-represented in the
survey. FIT positivity rate is significantly higher and DC compliance significantly lower
among men in Flanders [1,2], resulting in a larger proportion of men eligible for this study.
Secondly, selection bias could also occur in the willingness to participate in the survey.
People who completed the survey might be more motivated to express their motivation
(not) to plan a DC. Thirdly, a potential weakness of this analysis is the availability of
health insurance data. Since reimbursement of medical procedures is possible for up to
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two years, the health insurance data used may still be somewhat incomplete. Even if a
formal analysis showed that for colonoscopies these data were >95% complete after one year
(BCR, personal communication), this may slightly affect our results of both compliance and
median delay, especially for the last months of 2020 and the longest intervals (>6 months
after a positive FIT).

5. Conclusions

In the online survey, more than 75% of respondents reported having a DC performed
or having a DC appointment after a positive FIT. Survey results confirmed the important
impact of COVID-19—both by containment measures and participants” perceptions and
fears—on the willingness to plan a follow-up DC after a positive FIT. Suboptimal DC
compliance after a positive FIT is an important bottleneck in the Flemish CRC screening
program. This study clearly shows that the measures to counter COVID-19 during the
first wave of the pandemic negatively affected the interval between a positive FIT and DC.
COVID-19 also caused an additional 4-5% to be (un)voluntary non-compliant to follow-up
DC after a positive FIT. These effects came on top of a 3% drop in uptake to the CRC
screening program in Flanders. As a consequence, the CRC screening program in Flanders
cannot reach its full potential impact. The combination of the decrease in uptake and DC
non-compliance could contribute to a worse clinical outcome in these individuals targeted
for CRC screening. Even if we cannot currently estimate these clinical consequences,
these findings warrant continued monitoring of the CRC screening program and initiating
additional targeted actions to increase DC compliance, in participants with a positive FIT,
especially those during the COVID-19 pandemic.
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