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Abstract: Background: A timely diagnostic colonoscopy (DC) after a positive FIT result is crucial for
effective colorectal cancer (CRC) screening. In the Flemish CRC screening program (CRC-SP), 17% of
FIT-positive participants had no DC in 2020. This study explores self-reported barriers, experiences,
and perceptions about DC in FIT-positive participants. Methods: An online survey combining
qualitative and quantitative approaches was sent by email to FIT-positive participants (November
2019–September 2020). Results: Out of 5134 invitees, 1597 respondents (31.1%) completed the survey.
Among them, 77.5% had undergone/planned a DC, while 22.5% were unwilling to undergo a DC. DC
perceptions, expectations, and experiences differed among groups; 57% of the ‘DC-performed’ group
reported better-than-expected experiences. A substantial portion of the ‘DC-naïve’ group anticipated
pain (42%) and embarrassment (30%), while the actual experience in the ‘DC-performed’ group was
much lower (6.4% and 3.2%, respectively). GP advice, support from close contacts, and colonoscopy
experiencers trigger DC planning, whereas lack of symptoms, false-positive perception, fears, and
embarrassment were identified as barriers to DC. Conclusions: The study reveals barriers/facilitators
for a DC in the Flemish CRC-SP. The findings inform targeted interventions for improved DC
completion and its impact, including patient navigation and testimonial videos of ‘colonoscopy
experiencers’ to address DC misperceptions.

Keywords: colorectal cancer screening; FIT; colonoscopy; follow-up; Flanders; perceptions; barriers;
experiences; misperception; positive result

1. Introduction

In Flanders, the population-based colorectal cancer screening program (CRC-SP),
coordinated by the Centre for Cancer Detection (CCD), employs a centralized invitation
process to send invitations, along with information leaflets and fecal immunochemical test
(FIT), by mail to eligible individuals. Participation in the program is cost free for the target
population, and individuals are re-invited every 24 months following their last screening
or last invitation for non-participants [1]. Diagnostic colonoscopies (DC) (colonoscopies
performed after a positive FIT result) are mainly covered by the Belgian healthcare system,
with participants bearing approximately 13% (mean average of EUR 85) [2]. In 2021,
the screening uptake was 52.5% [3], yielding a FIT positivity rate of 5.9%, which led to
26,931 participants being advised to undergo DC. Maintaining adequate compliance with
DC following a positive FIT is crucial for reducing CRC incidence and mortality. Notably,
in 2021, 17% (4578) did not proceed with DC after their positive FIT in Flanders (within
12 months after the positive FIT), and 11.3% (1422) received no follow-up at all (incomplete
data) [3]. Although the DC completion of 83% in Flanders aligns with international averages
of approximately 80% [4,5], it falls short of the EU guidelines’ acceptable rate of 90% [6].
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A timely DC after a positive FIT is clinically important, as a delayed DC may contribute
to the diagnosis of more advanced-stage CRC and an increase in CRC mortality risks [7,8].
Analysis of Flemish data from 2013 to 2017 reveals that CRCs identified in FIT-positive
patients without a following DC within 12 months are notably more frequently diagnosed
at stage III (19.7%) and stage IV (12.2%) compared to cases where FIT-positive patients
underwent a DC within the same time frame (9.4% and 2.0%, respectively) [9]. In Flanders,
the five-year relative survival rate for CRC between 2014 and 2018) is 74.9%, with stage
I demonstrating a significantly higher survival rate of 97.6%, in contrast to the survival
rate of 18.7% in stage IV [9]. Although the COVID-19 pandemic had minimal impact on
uptake and screening intervals [10], it did influence FIT-positive participants’ willingness
to undergo a DC, leading to extended time intervals between a positive FIT and DC [11].
In February and October 2021, the CCD conducted an online survey among FIT-positive
participants in the Flemish CRC-SP who did not undergo a follow-up DC. This study aimed
to examine the effects of the COVID-19 pandemic on FIT-positive individuals’ decision
not to undergo a follow-up DC (results recently published) [11]. Furthermore, the study
aimed to explore perceptions and experiences regarding DC after a positive FIT. This study
presents the self-reported barriers, experiences, and perceptions surrounding DC after a
positive FIT among participants in the Flemish CRC-SP. An in-depth understanding of
the reasons behind the non-completion of (timely) DC after a positive FIT is crucial for
maximizing DC adherence.

2. Results
2.1. Characteristics of Study Population and Survey Response Rate

A total of 1597 individuals, constituting 31.1% of the 5134 invitees, participated in
the online survey, with 875 (17.5%) responding after receiving the reminder email. Table 1
presents the characteristics of the study population. Notably, a higher percentage of eligible
screening individuals with an available email address (thus, receiving the online survey)
was observed among younger individuals (85.6% in the 50–54 years group, in contrast to
only 63.7% in the 70+ years group, p < 0.001), and among men (78.7%) relative to women
(70.8%, p < 0.001). The response rate in men and women was quite similar (both around
31%). Among the five included age groups, the oldest group (70+ years) had the lowest
response rate to the survey (only 23.4%).

Table 1. Distribution of study population by sex and age (presented in absolute numbers and percentages).

Eligible Population *
(% Out of Total) Email Address ** Response Rate ***

Total 6829 (100%) 5134 (75.2%) (% out of
eligible population)

1597 (31.1%) (% out of
people having an

email address)
Sex

Male 3797 (55.6%) 2989 (58.2%) 922 (57.7%)
Female 3032 (44.4%) 2145 (41.8%) 675 (42.3%)

Age
50–54 1019 (14.9%) 872 (17.0%) 296 (18.5%)
55–59 1104 (16.2%) 920 (17.9%) 332 (20.8%)
60–64 1558 (22.8%) 1223 (23.8%) 341 (21.4%)
65–69 1258 (18.4%) 916 (17.8%) 346 (21.7%)
70+ 1890 (27.7%) 1203 (23.4%) 282 (17.7%)

* eligible population: individuals who tested positive for the FIT in the colorectal cancer screening program, but
had no registration of undergoing a diagnostic colonoscopy at the time of the survey, ** the survey was only
sent to eligible individuals with an email address provided in the participation form, *** those who filled in the
survey completely.

Participants were classified into three groups based on their self-reported DC status:
those who had already undergone a DC (72.4%), those who indicated having scheduled a
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DC appointment (5.1%), and those who had neither undergone nor planned a DC at the
time of the survey (22.4%) (see Figure 1 below).
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Figure 1. Participants’ self-reported diagnostic colonoscopy (DC) status at the time of the survey,
presented in absolute numbers and percentages. * DC performed: although a DC was not registered
at the Centre for Cancer Detection when the survey was sent, participants indicated that they had
already undergone a DC by the time they responded to the survey. ** No DC performed, but an
appointment scheduled: participants reported having made an appointment for DC despite not yet
undergoing the procedure. DC, diagnostic colonoscopy.

2.2. Survey Question Results

Table 2 shows the survey question results for all respondents about perceptions and
experiences with DC after a FIT+ result. In the ‘no DC’ group, 21.5% had ever undergone
a colonoscopy, compared with more than 35% in the ‘DC’ and ‘DC appointment’ groups.
Almost 70% of respondents in the ‘no DC’ group indicated the positive result letter did not
make them feel anxious, compared to more than 45% in the ‘DC’ and ‘DC appointment’
groups. Regarding communication with their GPs about the positive result letter, more
than a quarter (26.8%) of the ‘no DC’ group did not have such discussions, compared to
about 20% in the ‘DC’ and ‘DC appointment’ groups. In all three groups, the majority of
the respondents took the initiative to talk with the GP about the matter.

Table 2. Perceptions and experiences with DC after a FIT+ result: findings based on multiple
choice questions (DC-performed, DC appointment, and no DC groups included). DC: diagnos-
tic colonoscopy.

DC Performed
(N = 1157)

DC Appointment
(N = 82)

No DC
(N = 358)

Total
(N = 1597)

Q1: Ever had colonoscopy? no 716 (61.9%) 51 (62.2%) 281 (78.5%) 1048 (65.6%)
yes 441 (38.1%) 31 (37.8%) 77 (21.5%) 549 (34.4%)

Q2: Anxious due to result letter?
very much 119 (10.3%) 7 (8.5%) 20 (5.6%) 146 (9.1%)
moderately 480 (41.5%) 37 (45.1%) 96 (26.8%) 613 (38.4%)

rather not–not at all 558 (48.2%) 38 (46.3%) 242 (69.5%) 838(52.5%)

Q6: Talked with GP about
positive result?

no 239 (20.7%) 16 (19.5%) 96 (26.8%) 351 (22%)
yes 918 (79.3%) 66 (80.5%) 262 (73.2%) 1246 (78.0%)

If contact with GP: who took initiative?
I contacted GP 709 (77.2%) 52 (78.8%) 197 (75.2%) 958 (76.9%)

GP contacted me 209 (22.8%) 14 (21.2%) 65 (24.8%) 288 (23.1%)

Q7: Estimated risk of having CRC after
receiving the positive result?

very low–low 564 (48.7%) 35 (42.7%) 233 (65.1%) 832 (52.1%)
not low, not high 436 (37.7%) 36 (43.9%) 111 (31.0%) 583 (36.5%)
high–very high 157 (13.6%) 12 (13.4%) 14 (3.9%) 182 (11.4%)

Q8: Know someone who has had a colo?
no 226 (19.5%) 23 (28.0%) 108 (30.3%) 357 (22.4%)
yes 931 (80.5%) 59 (72.0%) 250 (69.8%) 1240 (77.6%)
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Table 2. Cont.

DC Performed
(N = 1157)

DC Appointment
(N = 82)

No DC
(N = 358)

Total
(N = 1597)

Q9: How did they experience the colo?

not annoying 276 (27.9%) 7 (11.5%) 39 (14.7%) 322 (24.5%)
neutral 152 (15.4%) 8 (13.1%) 29 (11.0%) 189 (14.4%)

a bit annoying 346 (35.0%) 22 (36.1%) 96 (36.4%) 464 (35.3%)
very annoying 110 (11.1%) 12 (19.7%) 66 (25.0%) 188 (14.3%)

some annoying, others
not 66 (6.7%) 5 (8.2%) 22 (8.3%) 93 (7.1%)

I don’t know 39 (3.9%) 7 (11.5%) 12 (7.7%) 58 (4.4%)

Q10: Have their experiences influenced
your decision to have a DC?

no 823 (88.4%) 51 (86.4%) 202 (80.8%) 1076 (86.8%)
yes 108 (11.6%) 8 (13.6%) 48 (19.2%) 164 (13.2%)

Q11: Anyone advised you to have a DC? no 617 (53.3%) 42 (51.2%) 222 (62.0%) 881 (55.2%)
yes 540 (46.7%) 40 (48.8%) 136 (38.0%) 716 (44.8%)

Q12: If yes, who advised you?
my partner 154 (20.5%) 5 (10.4%) 41 (23.8%) 200 (20.6%)

my GP or specialist 463 (61.6%) 37 (77.0%) 86 (50.0%) 586 (60.3%)
relative or friend 135 (17.9%) 6 (12.5%) 45 (26.2%) 186 (19.1%)

DC, diagnostic colonoscopy.

Only 3.9% in the ‘no DC’ groups estimated the risk of having CRC as high to very high,
compared to about 13.5% in the ‘DC’ and ‘DC appointment’ groups. In the ‘DC’ group,
more than 80% of respondents knew someone who had had a colonoscopy, compared to
about 70% in the ‘no DC’ and ‘DC appointment’ groups. In the ‘no DC’ group, almost 20%
indicated that the experiences of others influenced their decision whether to have a DC,
compared to only 11.6% and 13.6% in the ‘DC’ and ‘DC appointment’ groups, respectively.
Less than 40% in the ‘no DC’ group reported receiving advice from others to undergo a DC,
compared to 47% and 49% in the ‘DC’ and ‘DC appointment’ group. Notably, in all three
groups, it was mainly the GP or specialist who provided such advice.

In addition to multiple choice questions, this study explored perceptions and experi-
ences (only in the ‘DC-performed’ and ‘no DC’ groups) based on fixed statements (Table 3),
which were divided into six subthemes. In the ‘no DC’ group, only 55.6% agreed with the
statement that their doctor wanted them to undergo a DC, and 55.3% agreed that it was
important to undergo a DC after a positive FIT result based on their loved ones’ opinions
(compared to over 90% in the DC group).

Table 3. Perceptions and experiences about a DC: findings based on fixed statements (‘DC-performed’
and ‘no DC’ groups included). DC, diagnostic colonoscopy; CRC, colorectal cancer.

Statements

Absolute Number of Respondents Agreed
with the Statement *

DC-Performed
(N = 1157)

No DC
(N = 358)

Advised by others to plan a DC
My doctor wants me to undergo a colonoscopy after a positive stool test. 1067 (92.2%) 199 (55.6%)
My loved ones believe it is important that I undergo a colonoscopy after a positive
stool test. 1064 (91.9%) 198 (55.3%)

Perceptions of DC aspects
I would only undergo a (new) colonoscopy if performed under complete sedation. 675 (58.4%) 162 (45.3%)
The bowel preparation (e.g., drinking special fluids) was/seems annoying. 619 (53.5%) 220 (61.4%)
I expected/expect that a colonoscopy is very painful. 306 (26.5%) 149 (41.6%)
The diet a few days prior to the colonoscopy (e.g., avoiding fibers)
was/seems annoying. 181 (15.7%) 122 (34.1%)

The waiting for the results of the colonoscopy was/seems annoying. 100 (8.6%) 114 (31.9%)
Having a colonoscopy performed is very painful. 74 (6.4%) NA
The colonoscopy procedure itself was/seems annoying. 62 (5.4%) 206 (57.6%)
The side effects of the colonoscopy (e.g., abdominal pain) were/seem annoying. 59 (5.1%) 164 (45.8%)
The side effects of the sedation were/seem annoying. 23 (2.0%) 139 (38.8%)
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Table 3. Cont.

Statements

Absolute Number of Respondents Agreed
with the Statement *

DC-Performed
(N = 1157)

No DC
(N = 358)

Fear of DC and DC results
I’m very anxious about having a colonoscopy. NA 162 (45.2%)
I’m afraid of the possible complications that can occur during a colonoscopy. NA 133 (37.1%)
I’m afraid of the possible results (lesions found) during the colonoscopy. NA 122 (34.1%)
I’m afraid of having CRC. NA 65 (18.2%)

Feelings of shame/taboo
I felt/would feel embarrassed during colonoscopy. 37 (3.2%) 109 (30.4%)
Performing a colonoscopy affects my personal integrity. NA 78 (21.8%)
I refuse a colonoscopy because it is unnatural to have a medical instrument
inserted anally. NA 64 (17.9%)

I wouldn’t let others know if I had a colonoscopy done. NA 55 (15.3%)
I’m a bit embarrassed to talk about a colonoscopy with others. NA 38 (10.6%)

Perception of false positive FIT/DC not needed
I have no complaints and thus believe a colonoscopy is not needed. NA 197 (55.1%)
I doubt whether the result of the stool test is correct. NA 143 (40%)
If I had CRC, I would have complaints. NA 140 (39.1%)
I don’t think it is necessary to undergo a medical examination because I have
no complaints. NA 134 (37.4%)

I’m convinced that I do not have CRC. NA 123 (34.4%)
I have hemorrhoids and that’s why the stool test was abnormal, so I didn’t do
a colonoscopy. NA 123 (34.4%)

CRC does not occur in my family, which is why I did not have a colonoscopy. NA 93 (25.9%)
My medication may have influenced the result of the stool test, so I did not do
a colonoscopy. NA 84 (23.4%)

Financial/practical issues
I have other medical issues that are now a priority. NA 106 (29.6%)
I have other non-medical issues that are now a priority. NA 60 (16.8%)
I don’t have anyone who can take me home after the colonoscopy. NA 36 (10.0%)
I believe the personal amount I need to pay for a colonoscopy is too high. NA 25 (7.0%)

* Indicated if respondents rather agreed or completely agreed with a specific statement (compared to ‘agree a little’
and ‘not agree’); NA, not applicable.

Regarding the different aspects of DC, bowel preparation was perceived as annoying
by 53.5% in the ‘DC-performed’ group and 61.4% in the ‘no DC’ group. Less than 5% of
the ‘DC-performed’ group reported discomfort with the DC itself annoying (compared
to 57.6% in the ‘no DC’ group), the subsequent side effects (compared to 45.8% in the no
DC group), or the sedation-induced side effects (compared to 38.8% in the no DC group).
While 26.5% of the ‘DC-performed’ group expected the DC to be very painful (compared to
42% in the ‘no DC’ group), only 6.4% of the ‘DC-performed’ group indicated the DC was
actually very painful.

In the ‘no DC’ group, fear of DC and DC results was explored through fixed statements:
45.2% agreed with the statement ‘I’m very anxious about having a colonoscopy’, and
34.1% with the statement ‘I’m afraid of possible complications that can occur during a
colonoscopy’. While more than 30% of the ‘no DC’ group agreed with the statement ‘I
would feel embarrassed during colonoscopy’, only 3.2% of the ‘DC-performed’ group
actually felt embarrassed. More than one fifth (21.8%) of the ‘no DC’ group agreed that a
colonoscopy affected their personal integrity.

Furthermore, in the ‘no DC’ group, several statements about the perception of false
positive FIT and/or the belief that DC was not needed were questioned: 55.1% agreed with
the statement ‘I have no complaints and thus believe a colonoscopy is not needed’, and
about 40% agreed with the statement ‘I doubt whether the result of the stool test is correct’
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and ‘If I had CRC I would have complaints’. One third agreed that ‘other medical issues
had priority’, and 7% agreed with the statement ‘I believe the personal amount I need to
pay for a colonoscopy is too high’ (Table 3).

A total of 308 persons had questions about the positive result letter. These open
answers were categorized into 19 themes and later grouped into 4 subthemes and 1 rest-
category (see Figure 2 below). About one third of the questions were related to the
colonoscopy procedure itself, more than one fifth about the accuracy and reliability of
the FIT, one fifth about the odds of having CRC, and almost one fifth about the causes of
the positive FIT.
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Table 4 presents the results of the survey questions about having had (‘DC-performed’
group) or planned (‘DC-appointment’ group) a DC after a positive FIT result. The open
question ‘Why did you undergo or plan a DC after the FIT positive letter?’ was recoded into
17 categories, grouped into 3 subthemes and 1 ‘rest-category’. The main reason respondents
cited for undergoing DC was the advice by the CCD itself (46.1%), often accompanied by
advice from others (10.4%). For 30.6% of respondents, the first motivation for planning a
DC was to be informed about the cause of the positive FIT. About 8% indicated an increased
risk (e.g., symptoms or familial risk) as the main motivation to undergo a DC. More than
half (57.2%) indicated the DC went better or much better than expected. The majority of
respondents discussed the DC with someone (96.6%) and expressed willingness to undergo
a DC again (99.1%) if needed.

In the ‘no DC’ group, insights were gathered from the open question ‘Why did you
not plan a DC?’. The responses were coded into 9 subthemes and 1 ‘rest category’ (see
Table 5 below). The primary reasons for not planning a DC (aside from the impact of the
COVID-19 pandemic (see the related publication [11]), were ‘second stool test was negative’
(18.2%) and ‘perception of false positive FIT’ (17.9%). The majority of the respondents
indicated themselves as the key decision-maker in choosing not to undergo a DC (71.5%).
A small portion of 5.9% was discouraged by others from proceeding with a DC. Around
one fifth of respondents opted for a second stool test by the GP instead of a DC.
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Table 4. Having or planning a DC after a FIT+ result: reasons, experiences, and future intention. DC,
diagnostic colonoscopy; CCD, Centre for Cancer Detection; CRC, colorectal cancer.

Questions N (%)

Reasons for having/planning a DC (DC performed and DC appointment, N = 1239)
Advised by others 700 (56.5%)

• Result letter CCD 571 (46.1%)
• Result letter CCD in combination with GP or specialist or partner advice 129 (10.4%)

Importance of explaining the blood in the stool/positive FIT/prevention 380 (30.6%)
Motivated because of medical history/symptoms/familial risk 98 (7.9%)
Others (e.g., anxiety, CRC is a common disease) 44 (4.9%)
Missing 17 (1.4%)

Experiences with DC (DC performed, N = 1157)
Discussed the colonoscopy afterwards with someone (except the doctor)?

• Yes 1.094 (96.6%)
• No 63 (5.4%)

How did the colonoscopy go?

• Much better than expected 499 (43.1%)
• Better than expected 163 (14.1%)
• As expected 460 (39.8%)
• Much worse than expected 11 (1.0%)

Future intention (DC performed, N = 1157)
Undergo a colonoscopy again if needed?

• Yes 1.147 (99.1%)
• No 10 (0.9%)

Potential motivations/triggers for considering a DC were explored through self-
reported answers (open questions) and fixed statements. Over 20% of respondents indicated
that a second positive stool test result would convince them to do a DC. Additionally, 14%
expressed their willingness to undergo a DC if insisted by a doctor, while 7.5% answered
that nothing would persuade them to plan a DC after the positive FIT. Based on the fixed
statement, potential triggers to plan a DC were the advice of a GP (72.1%), the availability
of an appointment included in the positive result letter (39.7%), the inclusion of a leaflet
containing additional information about the DC along with the positive result letter (38.5%),
and an educational video about DC on the website (37.4%). For all the other statements,
more than 25% either partially or completely agreed with the indicated triggers to plan a DC.

Table 5. Decision not to have a DC after a FIT+ result: reasons, decision-making process, and potential
motivations (no DC group, n = 358).

Questions N (%)

Reasons not to have a DC

• Due to COVID19-pandemic (see reference [10]) 79 (22%)
• Second stool test was negative 65 (18.2%)
• Perceptions of respondent of a false positive FIT 64 (17.9%)
• Other (non)medical priorities 29 (8.1%)
• Fear in general–fear of colonoscopy–fear of colonoscopy results 25 (7.0%)
• No complaints, low perceived risk of having CRC 24 (6.6%)
• GP/specialists advice not to undergo DC 21 (6%)
• Had colonoscopy before the FIT positive in the screening program 21 (5.9%)
• Others 30 (8.3%)
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Table 5. Cont.

Questions N (%)

Decision-making process
Who was most decisive in making the decision not to do a colonoscopy?

• Myself 256 (71.5%)
• My GP 71 (19.8%)
• My gastroenterologist 19 (5.3%)
• Someone else 12 (3.4%)

Has anyone discouraged you to have a colonoscopy?

• Yes * 21 (5.9%)
• No 337 (94.1%)

Other follow-up examination (instead of colonoscopy) after the FIT+ result

• No 250 (69.8%)
• Yes, another stool test by GP 71 (19.8%)
• Yes, a blood test 21 (5.9%)
• Yes, other ** 16 (4.2%)

Potential motivations to undergo a DC
Based on self-reported answers (one answer per person)

• A second positive stool test 75 (21%)
• Related with COVID-19 (see Reference [10]) 63 (17.5%)
• If GP or another doctor would insist 50 (14%)
• Nothing would convince me to plan a DC 27 (7.5%)
• I don’t know 22 (6%)
• If I have/develop complaints 21 (6%)
• If already DC appointment in positive result letter 17 (5%)
• Missing (open question not filled in) 13 (3.5%)
• If more information about positive FIT was included 13 (3.5%)
• Others 57 (16%)

Based on fixed statements (completely or rather agree with a given statement): ‘I would perform a DC if:. . .’

• My GP advises me to do so 258 (72.1%)
• The positive result letter already included an appointment for a colonoscopy, so I don’t need to

make an appointment myself 142 (39.7%)
• Someone close to me (partner, friend, children) advised me to do a colonoscopy 107 (29.8%)
• I can first talk with someone who has already had a colonoscopy and who can put my mind

at ease 91 (25.4%)
• If a leaflet with more information about a colonoscopy was added to the positive result letter 138 (38.5%)
• If a movie is available on the website about a person who has had a colonoscopy and shares

their experiences 109 (30.4%)
• If a movie is available on the website explaining the colonoscopy/examination 134 (37.4%)
• If the colonoscopy is completely reimbursed and I do not have to pay a part of it 112 (31.3%)

* 17/21 were discouraged by GP or specialist to undergo a DC (reasons: perception of false positive FIT,
colonoscopy too difficult for person, did have colonoscopy <12 months, very small risk at CRC); ** other: self-test
by pharmacy (n = 3), PET/scan/MRI/echo (n = 8), treatment for hemorrhoids); DC, diagnostic colonoscopy; GP,
general practitioner; CRC, colorectal cancer screening.

3. Discussion

In Flanders, approximately 83% of FIT-positive participants completed a DC (<1 year
after the FIT+), which is in line with findings from international studies [4,5]. The absence
of (timely) DC after a positive FIT isconcerning due to the associated heightened risk
of CRC, a greater probability of advanced-stage disease at the time of diagnosis, and
an elevated mortality rate associated with CRC [7,8,12]. Therefore, understanding the
reasons behind the lack of follow-up and developing strategies to mitigate this issue is
crucial [13,14]. An overview of perceptions and expectations concerning DC is needed to
maximize DC completion rates among FIT-positive individuals. Previous Flemish research
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on FIT-positive individuals (limited to those without a DC) revealed the main barriers to
DC, including the belief that the FIT result was a false positive one, lack of symptoms,
competing medical priorities, fear of a colonoscopy, and GP advice not to plan a DC [9].

The current study delved deeper into the perceptions and expectations surrounding
DC within both the ‘no DC’ and the ‘DC’ groups. The online survey engaged a total of
1597 FIT-positive participants from the Flemish CRC-SP, covering three categories: 73%
had had a DC performed, 5% had scheduled a DC appointment, and 22% had no DC
performed or planned at the time they responded to the survey. The lack of symptoms
and the belief that the FIT result was a false positive once again emerged as barriers to
DC planning, in alignment with previous research [9,11,15–17]. These findings underline a
critical misunderstanding of the purpose of screening. As highlighted by Amlani (2020),
over half of the colonoscopy-naïve respondents were unaware of the preventive nature
of colonoscopies [16]. One third of the respondents agreed that other medical issues took
priority, consistent with the existing literature [11,14,15].

Almost half of the ‘no DC’ group agreed with the statement that colonoscopy made
them feel very anxious and more than one-third stated being afraid of possible complica-
tions during a DC. Fear of pain, discomfort, and potential complications during DC have
been documented in prior studies [14,15,17–20]. Individuals undergoing CRC screening
experience elevated levels of anxiety due to screening participation, especially those who
undergo colonoscopy as a follow-up diagnostic procedure subsequent to a positive FIT
outcome, as opposed to using it as the primary screening method [21,22]. Bynum et al. [23]
found that fear and lack of trust in medical procedures influenced individuals’ readiness to
participate in CRC screening. One third of the ‘no DC’ group expressed discomfort about
potential embarrassment during a DC, a concern that has also been highlighted in previous
studies [17,24].

This study demonstrates that individuals who have already undergone a DC gen-
erally find the experience much less unpleasant, compared to the colonoscopy-naïve
group. Among the different aspects of DC, participants mainly perceived bowel prepa-
ration as bothersome. This aligns with findings from Issaka et al. (2021), who associ-
ated lower DC completion rates with bowel preparation (survey among primary care
providers—PCPs) [20]. Vemulapalli et al. (2023), in a study involving colonoscopy experi-
ences, also emphasized that bowel preparation was considered the least favorable aspect
of colonoscopy, and was a significant deterrent to a future colonoscopy [25]. Similarly,
Amlani et al. (2020) found that respondents with colonoscopy experience exhibited a
greater aversion to bowel preparation compared to those who were colonoscopy naïve
(47% vs. 26%) [16]. A systematic review by Decruz (2021) further supported that the
bowel preparation, including the use of laxatives, was regarded as ‘repulsive’ and ‘abusive’
even, compared to the actual colonoscopy procedure, which was viewed as relatively
straightforward [24].

Our study demonstrates remarkable differences in perceptions about a DC between
the ‘DC-performed’ group and the ‘no DC’ group in Flanders. Less than 5% of the ‘DC-
performed’ group perceived the DC itself as annoying, in contrast to almost 60% in the
‘no DC’ group. Additionally, only a minority within the ‘DC-performed’ group indicated
significant pain during the DC, while over 40% of the ‘no DC’ group anticipated experienc-
ing substantial pain during the procedure. More than 30% of the ‘no DC’ group expressed
concerns about potential embarrassment during a DC, and more than one fifth (22%) of
the ‘no DC’ group believed that undergoing a DC would impact their personal integrity.
In contrast, only 3.2% of the ‘’DC-performed’ group reported feeling embarrassed. In fact,
individuals without prior experience with colonoscopy often overestimate the likelihood
of experiencing pain during the procedure, overemphasize its negative aspects, and un-
derestimate the challenges of bowel preparation [16]. This perspective was supported by
Flugelman (2019), who suggested that the discomfort linked to bowel preparation may
be underestimated by colonoscopy-naïve respondents [26]. A significant proportion of
the ‘no DC’ group (45%) also exhibited anxiety about undergoing a DC. Over half of the
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‘DC-performed’ group reported that their DC experience went better than expected, and an
overwhelming 99% expressed willingness to undergo a DC again if needed, which is in
line with the literature that suggests previous colonoscopy experience encourages repeat
participation [19].

Perceived susceptibility, a fundamental construct within the Health Belief Model as
outlined by Hochbaum, Rosenstock, & Kegels in 1952/2016 [27], is characterized by the
belief that an individual is susceptible to contracting a disease and this belief significantly
shapes their screening behavior. The ‘no DC’ group estimated a significantly lower risk of
having CRC compared to both the ‘DC-performed’ and ‘DC appointment’ groups. More
than half of the ‘DC-performed’ or ‘DC appointment’ group individuals indicated that
the positive result letter made them feel anxious, in contrast to only one third in the ‘no
DC’ group. This highlights the link between individuals’ assessment of their susceptibility
to CRC and the perceived severity of the disease with their likelihood of opting for a
colonoscopy [18,19].

The recommendation from the CCD to undergo a DC in the positive result letter and
the (supplementary) advice from GPs emerged as the main triggers for planning a DC.
Approximately half of the ‘DC-performed’ and ‘DC appointment’ groups received advice
from others (mainly GPs) to plan a DC, while this was less than 40% in the ‘no DC’ group.
The advice from a GP emerged as a motivating factor to plan a DC. While a substantial
majority (over 90%) of the ‘DC-performed’ group agreed with the statement that their
doctor advocated for a DC and that their loved ones believed a DC was important, only
around half of the ‘no DC’ group shared these viewpoints.

External influences, particularly the experiences of others, appeared to shape DC’s
planning decision. The ‘no DC’ group had significantly fewer acquaintances who had un-
dergone a colonoscopy, and when they did, these experiences tended to be more negative.
The impact of negative experiences from others appeared to be more pronounced in the
‘no DC’ group. One fifth of the ‘no DC’ group participants indicated that the experiences
of others played a role in their decision to consider a DC. The majority (96.6%) of the
‘DC-performed’ group engaged in post-DC discussions with others. The support, encour-
agement, and companionship of family members emerged as crucial factors motivating
individuals to undergo a DC [28]. This is confirmed by the findings from the EU survey by
Amlani et al. (2020), which indicated that talking with individuals who have previously
undergone a colonoscopy was an important trigger. The interaction with colonoscopy
experiencers often eliminates the misconception of excessive pain during the procedure.
Instead, colonoscopy-experienced respondents often indicated that the process was less
intimidating than anticipated [16]. These results suggest that testimonials from those with
DC experience can have a positive impact on motivating potential DC candidates. In the
fixed statements, participants from the ‘no DC’ group also expressed the desire to have a
conversation with someone who has already undergone a DC, potentially providing them
with a sense of reassurance.

An additional leaflet offering more information and an educational video about DC
on the screening program’s website were identified through fixed statements as potential
triggers for motivating DC planning. Patient navigation emerged as a promising strategy
to enhance DC completion [29,30]. Navigated patients showed a 1.5 times higher likelihood
of completing screening colonoscopy compared to those receiving standard care [30].
To mitigate potential fears and anxieties, it is recommended to create a comprehensive
video that covers details about bowel preparation, the colonoscopy procedure, and post-
procedural care, supplemented by guidance that encourages individuals to plan for a
DC [28]. The utilization of instructional aids and graphics (e.g., a preparatory video [31])
has shown effectiveness in decreasing pre-procedure anxiety. Parker [32] demonstrated the
success of a web-based multimedia patient navigation tool in reducing patient anxiety and
increasing knowledge regarding colonoscopy. Additionally, establishing easily accessible
helplines for patients with uncertainties about a DC could be beneficial in addressing
misconceptions prior to DC planning [24].
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Previous research in Flanders has emphasized the important role of GPs in advocating
for CRC screening and promoting adherence to screening recommendations [9,11]. Within
the current study, a quarter of respondents did not undergo a DC due to the belief that ‘it
was not necessary according to their GP’ and a DC would be planned only if a second stool
test was also positive. The advice of a GP has been reported as an important trigger for DC
planning [15–17,33], while the inability to discuss the necessity of a DC with a healthcare
provider has posed a significant obstacle [17]. An EU survey demonstrated that over 70%
of individuals without prior colonoscopy experience expressed willingness to undergo
the procedure if recommended by their GP [16]. Furthermore, healthcare providers might
underestimate the probability that a positive FIT result indicates the presence of CRC or
advanced adenoma (AA), leading to a diminished sense of urgency for DC planning [18].
Similar underestimations of AA and CRC probabilities after a positive FIT result were
noted among GPs in a Dutch study. Upon being informed of the actual probabilities, some
GPs acknowledged the potential for this knowledge to reshape their approach towards
communicating with patients [18].

Decisions surrounding DC completion were occasionally the outcome of negotiations
between FIT-positive individuals and their GPs. Despite receiving initial recommendations
from PCPs to undergo a DC, a subset of patients was determined to stick to their decision,
either believing the positive FIT result was a false positive or feeling afraid of the DC
procedure. These FIT-positive patients frequently negotiated alternative follow-up mea-
sures, including repeating the FIT [15]. In certain cases, GPs could potentially have offered
more extensive counseling to the FIT-positive individuals. The decision not to plan a DC
might also be attributed to PCPs’ lack of knowledge of the relevant guidelines [34]. While
the implementation of a failsafe mechanism is crucial, the knowledge of the guidelines
remains critical to ensure satisfactory DC completion rates. Screening programs could
optimize follow-up procedures by limiting the utilization of repeat FITs [15]. Once again,
this study underscores the potential influence of GPs on guiding appropriate follow-up
after a positive FIT result in the CRC-SP. An online survey was conducted in March 2023
among GPs to explore the potential motivations of GPs and patients for not opting for
a DC.

This study has certain limitations. Firstly, the online survey was restricted to individu-
als with a valid email address registered in the database of the CCD, potentially resulting
in the underrepresentation of older age groups and those with a non-Belgian nationality at
birth (due to a lower provision of email addresses). Men appeared to be overrepresented
in the survey. This skewed representation can be attributed to the significantly higher
FIT positivity rate and lower DC compliance among men in Flanders [1,3], which led
to a higher proportion of men in this study. Respondents with a lower education level
were significantly more prevalent in the ‘no DC’ group. Secondly, there is a possibility of
selection bias influencing the willingness to respond to the online survey, as individuals
who participated might have been more driven to express their motivations (or lack thereof)
to plan a DC. Interestingly, a portion of individuals in the ‘no DC’ category conveyed their
intentions to schedule a DC post-COVID-19 pandemic. Nevertheless, due to the anonymity
of the survey, we were unable to verify whether those who intended to undergo a DC
actually followed through. Thus, it is noteworthy that some of the respondents’ answers
might be influenced by socially desirable responses.

To our knowledge, this is the first study to explore beliefs and perceived barriers
regarding DC after a positive FIT result among different groups within the screening
population in Flanders. This study reveals substantial differences in DC perceptions be-
tween the ‘DC-performed/planned’ and ‘no DC’ groups. While previous work by Decruz
(2021) has delved into the perceptions of unscreened populations and medical person-
nel, there remains a need for research that gathers insights from the screened individuals
who have directly experienced colonoscopy. Such firsthand perspectives are crucial for
providing accurate and practical information about the procedure and addressing any
negative connotations, contributing to an improved understanding of the factors influenc-
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ing colonoscopy experiences [24]. Qualitative studies on DC barriers and perceptions are
currently scarce [15], and little has been known about DC perceptions within the Flemish
CRC-SP. Additionally, significant discrepancies in the perception of barriers to colonoscopy
exist between PCPs and the general population. The only barrier that PCPs agreed on was
the absence of a physician’s recommendation [35]. Moreover, the considerable variations in
colonoscopy perceptions among EU countries and regions highlight the need for regional
studies, such as this one, to inform localized policy recommendations [16].

To facilitate timely DC after a positive FIT, multiple interventions are needed. CRC-
SPs incorporating patient navigators and provider reminders report higher rates of DC
completion [5]. In Flanders, a comprehensive approach has been developed, which involves
patient-level interventions (e.g., notifying patients of test results and fail-safe mechanism),
provider-level strategies (e.g., notifying GPs of test results and fail-safe mechanism, along
with providing a yearly overview of patients without DC), and system-level measures
(e.g., establishing a registry to track FIT-positive patients). Since March 2019, a fail-safe
mechanism has been implemented, where a reminder recommendation for DC is issued to
participants and GPs 24 months after a positive FIT if a DC (or virtual colonoscopy) has not
occurred. Sending the reminder letter shortly after a positive FIT outcome is not feasible
because of administrative delays in registering colonoscopies (attributed to the lack of a
centralized colonoscopy register). Starting in 2022, GPs receive an annual report comparing
the DC rate in their practice with regional and Flemish averages, with a list of patients
lacking (correct) follow-up, allowing GPs to motivate patients if necessary.

Additional interventions are needed to ensure that participants with positive FIT
results are thoroughly informed about DC, thereby alleviating fears, reducing anxiety, and
addressing DC myths and misperceptions. The CCD plans to develop a patient education
leaflet aimed at rectifying misperceptions about DC (including information about perceived
pain, discomfort, and sedation) and emphasizing the importance of the procedure. In
Flanders, it is imperative that FIT-positive patients receive comprehensive information
about DC to reduce fear and anxiety and address misconceptions to improve DC uptake.
Leveraging the experiences of individuals who have already undergone a DC could serve
to ‘reassure’ DC-naïve patients. The importance of early CRC detection, especially among
asymptomatic individuals, is consistently emphasized in the informational materials and
the leaflet accompanying the invitation letter. This study suggests incorporating this
information into the positive result letter, along with featuring it in a testimonial (through
a video on the screening program’s website accessible via a QR code within the positive
result letter).

Although a limited number of respondents agreed that a pre-scheduled appointment
for DC in the positive FIT letter might prompt action, it is worth noting that this singular
approach has not successfully resolved the non-completion rate of 11–14% for DC in the
Dutch CRC-SP [18]. Furthermore, due to the lack of a centralized colonoscopy register
and the authorization of all gastroenterologists to perform a DC in the Flemish CRC-SP,
implementing such a strategy is challenging. After all, a colonoscopy remains the gold
standard after a positive FIT. The quest for a more acceptable and well-tolerated bowel
preparation still represents an unmet need within the field of colonoscopy [25]. It is
possible that non-DC compliers might be willing to undergo a CTC. Despite its limited use
in Flanders, possibly due to low public awareness, CTC holds potential as an alternative to
DC, with fewer barriers to overcome.

4. Material and Methods
Study Design—Online Survey

The current cross-sectional study integrates both a qualitative component, involving
categorized open-ended questions, and a quantitative component, involving fixed state-
ments and closed questions within an online survey. The survey was disseminated via
email to the Flemish CRC-SP participants who received a positive FIT result between 1
November 2019 and 30 September 2020, and had not undergone a follow-up DC by the
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time of the survey, conducted on 12 February 2021 and 19 October 2021, respectively. A
reminder mailing was sent to the entire study population four weeks after the first mailing,
maintaining our anonymous approach. The survey was developed based on insights from
prior research and the existing literature, and it was piloted before implementation among
the eligible population. Candidate selection was based on the administrative databases of
the CCD. The online survey was sent to individuals in the eligible population who had
filled in the participation form with a valid email address (accompanying the stool sample)
during their participation in the CRC-SP.

The online survey had two primary objectives: (1) to examine the potential effects of the
COVID-19 pandemic on DC (results recently published) [11] and (2) to explore the barriers,
perceptions, and experiences of a DC after a positive FIT (the current study). Inform
consent is indicated by respondents’ completion of the online survey. Ethical approval
was not required. Throughout this study, the anonymity of the survey respondents was
rigorously maintained. No incentives were given for participation. IBM SPSS statistics
software (version 27.0 for Windows) was used for the analyses of the collected survey data.
Possible statistically significant associations were investigated with the Chi-square test
(p-values < 0.05). Analysis of responses to the open-ended survey questions involved open
coding, followed by recategorization. Categories with fewer than 20 answers were omitted
from the analyses.

5. Conclusions

In the online survey, over 77.5% of respondents either underwent or scheduled a
DC after a positive FIT result, while 22.5% were not willing to proceed with a DC. The
main reasons behind this reluctance included a lack of symptoms, concerns about false
positives, and feelings of fear and embarrassment. Potential triggers for DC included
GPs’ advice, support from close contacts, additional leaflets, and educational videos about
DC. Notably, perceptions of DC differ significantly between ‘DC-experienced’ and ‘no DC’
groups within the Flemish population. The ‘DC-experienced’ group found the procedure
much less unpleasant than anticipated. For the Flemish CRC-SP to reach its full potential
impact, ensuring all FIT positives are followed by a DC is imperative. The CCD has already
implemented targeted actions to increase DC compliance in FIT-positive participants, but
further strategies such as patient navigation and/or testimonial videos of ‘colonoscopy
experiencers’ could be useful in addressing misperceptions about DC and enhancing
DC adherence.
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