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Abstract

Objective: This study aimed to assess psychological functioning, quality of life, and

regret about screening after a positive fecal immunochemical test (FIT) and subse-

quent colonoscopy, and to evaluate changes over time.

Methods: This is a prospective cohort study. Individuals aged 55 to 75 with a positive

FIT that were referred for colonoscopy between July 2017 and November 2018,

were invited to complete questionnaires related to psychological distress and health-

related quality of life at three predefined time points: before colonoscopy, after his-

topathology result notification, and after 6 months. Four questionnaires were used:

the Psychological Consequences Questionnaire (PCQ), the six-item Cancer Worry

Scale (CWS), the Decision Regret Scale (DRS), and the 36-item Short-Form (SF-36).

Results: A total of 1066 participants out of 2151 eligible individuals were included.

Patients with cancer showed a significant increase in psychological dysfunction

(P = .01) and cancer worry (P = .008) after colonoscopy result notification, and a

decline to pre-colonoscopy measurements after 6 months. In the no-cancer groups,

psychological dysfunction and cancer worry significantly decreased over time

(P < .05) but there was no ongoing decline. After 6 months, 17% of participants with

no cancer experienced high level of cancer worry (CWS ≥ 10). Yet, only 5% reported

high level of regret about screening participation (DRS > 25). A good global quality of

life was reported in participants with no cancer.

Conclusion: Some psychological distress remains up to 6 months after colonoscopy

in participants who tested false-positive in the Dutch bowel cancer screening

program.
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1 | BACKGROUND

Colorectal cancer (CRC) is one of the leading causes of mortality and

morbidity. Population-based screening for CRC is recommended by the

European Union to lower the burden of cancer by discovering early stage

disease.1,2 In the Netherlands, a national CRC screening program was

implemented in 2014, offering all individuals aged 55 to 75 a fecal immu-

nochemical test (FIT) every 2 years. Individuals are invited to sample a

FIT at home and to return the test. The FIT uses antibodies that form a

complex in the presence of human globin.3 With a cutoff level of 47 μg

Hb/g feces, as currently applied in the Netherlands for referral for colo-

noscopy, the sensitivity of FIT is 82.9%.4 Yet, of all FIT-positives who

underwent colonoscopy in the Netherlands between 2014 and 2017,

many individuals had false-positive result as 90 292 individuals (50.1%)

had no abnormalities or non-advanced adenomas (NAADs).5 Because

screening targets a previously healthy population, harms should be

considered carefully in the evaluation of a CRC screening program. In

contrast to the prospective registration of some harmful effects of

screening, including complications due to colonoscopy or surgical

treatment,6 there is no obliged national audit for potential consequences

on psychological functioning. Psychological distress covers a wide spec-

trum ranging from normal feelings of vulnerability to problems that can

become disabling, such as depression, anxiety, or extensive worries.7

Results from previous studies in cancer patients showed that fear of can-

cer recurrence (FCR), defined as fear, worry, or concern about cancer

returning or progressing, has been identified as one of the most common

psychological challenges.8,9 Studies on cancer worry in screening

populations are limited and primarily conducted in screening populations

with increased cancer risk.10,11 Previous meta-analyses in breast cancer

screening have shown that false-positive screening examinations affect

psychosocial functioning that can persist for up to 3 years after the

screening.12,13 Available studies on screen-related psychological distress

in CRC screening show that an adverse effect on psychological wellbeing

exists.14,15 However, data on long-term psychological wellbeing show

conflicting results, and studies with a prospective design are limited.

1.1 | Aim

The primary aim of this prospective cohort study was to assess psy-

chological functioning, quality of life and regret about screening after

a positive screening result, and to evaluate changes over time. Fur-

ther, we aimed to explore associations between higher levels of psy-

chological dysfunction and cancer worry related to sociodemographic

characteristics and colonoscopy results.

2 | METHODS

2.1 | Study design

This prospective cohort study included patients with a positive FIT

who were referred for colonoscopy in the Keizer Clinic between July

2017 and November 2018. These patients were invited to complete

questionnaires related to psychological functioning, cancer worry, and

health-related quality of life (HR-QoL) at three predefined time points.

The Keizer Clinic is a treatment center that collaborates with regional

hospitals and the Leiden University Medical Center, and has three

locations in different regions of the Netherlands, that is, in The Hague,

Voorschoten, and in Assen. Only hospitals fulfilling the criteria as

described by the National Health Institute for Public Health and envi-

ronment (RIVM) are allowed to perform screening colonoscopies. The

Keizer Clinic is one of them, and meets all predefined quality criteria.

This study was approved by the Medical Ethics Review Commit-

tee of the LUMC (reference number P16.327).

2.2 | Population

The Keizer Clinic treats patients with no medical history or patients with

only mild systemic disease, that is, ASA I or II, according to the American

Society of Anesthesiologists Physical Status Classification System. Men

and women in the age range of 55 to 75 were eligible. Participants had

to be able to read the Dutch language, have Digital identity (DigiD) and

valid email address. Patients who were willing to participate but had no

access to the questionnaires due to lack of computer and/or digital

identity were excluded. All participants underwent subsequently colo-

noscopy and were diagnosed with either cancer or no cancer. Partici-

pants with no cancer were additionally classified into three groups

according to histopathology: no abnormality, NAAD, and advanced ade-

noma (AAD). AADs were defined as follows: ≥10 mm in diameter, with

a villous component of more than 25%, or high-grade dysplasia.16,17

2.3 | Procedure

Four questionnaires were used: the 12-item Psychological Conse-

quences Questionnaire (PCQ) to measure screen-specific psychologi-

cal dysfunction, the 6-item Cancer Worry Scale (CWS) to measure

worry of developing cancer, the 5-item Decision Regret Scale (DRS)

to measure regret about screening participation, and the 36-item

Short-Form (SF-36) to measure HR-QoL.

The PCQ was originally developed to measure the psychological

consequences of screening mammography18 and has previously been

used in CRC screening research.19 Invitees were asked to indicate

how often they had experienced each of a list of 12 symptoms over

the past week. It evaluates answers on a four-point Likert scale from

0 (not at all) to 3 (quite a lot of the time). The sum of scores resulted

in a total score between 0 and 36. Higher scores indicate more psy-

chological dysfunction.

The CWS quantifies the worry of developing (recurrent) cancer

and the frequency and impact of worry on mood and daily function-

ing.20 It was originally developed to assess fear of developing cancer

in women at risk of hereditary cancer.21 The eight-item CWS was

adapted in 2010 to assess worry about cancer recurrence in curatively

treated CRC patients. Despite the eight-item CWS version already
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being well utilized in research, previous studies have highlighted con-

cerns about validity of the final two items.22 The six-item scale has

been tested and validated for the Dutch context.22 Therefore, the six-

item CWS was used in this study. Items are rated from 1 (“never”) to

4 (“almost always”). The sum of scores resulted in a total score

between 6 and 24, with higher scores indicating more worry. Based

on a previous Dutch validation study, we divided patients into three

categories: no cancer worry (score 6), low level of cancer worry (score

7-9), and high level of cancer worry (score ≥ 10).22

The DRS involves items that assess a patient's regret about

health-care decisions.23 It consists of five items with Likert-scale

responses that were transformed into a total score of 0 to 100, with

greater scores associated with higher regret.24 Based on a validation

study in prostate cancer patients, we considered a DRS score of >25

as high level of regret.24-26

The SF-36 consists of 36 questions, categorized into eight health

dimensions, to measure HR-QoL. These items are coded, summed,

and transformed to a scale from 0 to 100, with higher scores indicat-

ing better functioning. There are no standards for determining clini-

cally important differences (CIDs) in SF-36 scale scores for individual

CRC patients. Based on a Delphi study, the minimal amount of change

for CID is at least 5 points, up to 12.5 points on the Social Functioning

scale.27 A Dutch cohort from the general population in 2012

(N = 1294) was used as reference population for this study.28

All questionnaires were conducted before colonoscopy (T1), after

histopathology result notification after colonoscopy (T2), and 6 months

after colonoscopy (T3). Surveys were available online via a digital

patient portal, and secured with DigiD. Patients were asked to partici-

pate the moment they were called for colonoscopy. Completion of the

first questionnaire was required for further participation, and indicated

informed consent.

2.4 | Statistical analyses

To assess nonresponse bias, continuous variables of participants and

nonparticipants were compared using an independent samples t test.

Chi-square tests were used to compare categorical variables. A two-

tailed P-value was used for all analyses, and P-values ≤.05 were con-

sidered statistically significant. No adjustment for multiple testing was

applied because only a few planned comparisons were made and

therefore the probability of making a type I error was limited. Only

complete questionnaires were analyzed. Sensitivity analysis was per-

formed by repeating the analyses in both the cohort of patients that

completed the PCQ on all time points, and the complete cohort of

participants. This analysis showed similar results, allowing to do fur-

ther analyses on the complete cohort.

Outcomes of the first questionnaires, that is, before the colonos-

copy result notification (T1), were seen as baseline measurement,

because participants were unaware of their final diagnosis at this time

point. Because the outcome of the questionnaires was not normally

distributed, differences in medians were compared. To compare

results with other literature mean scores were reported as well.

Differences in absolute psychological dysfunction and cancer worry

scores at different time points were assessed using a Wilcoxon signed-

rank test, for each subgroup according to histopathology result. The

results before colonoscopy (baseline) were compared to those after

colonoscopy (T1 vs T2), and the results before colonoscopy to those

after 6 months (T1 vs T3). We hypothesized that a false-positive FIT

result would lead to decrease in psychological dysfunction (PCQ) and

cancer worry (CWS) over time. Also, decision regret toward screening

participation and quality of life were assessed. Second, to explore asso-

ciations between demographic and clinical characteristics with higher

levels of psychological dysfunction and cancer worry, logistic regression

analyses were performed. Independent variables with P-value ≤.05 in

univariable analysis were entered into the multivariable logistic regres-

sion model. Median outcome after colonoscopy was chosen as the cut-

off value for PCQ. Based on previous literature, the cutoff value of

10 was applied for CWS, indicating high cancer worry.

SPSS 23.0 (SPSS Inc., Chicago, Illinois) was used to manage and

analyze the data.

3 | RESULTS

A total of 4842 men and women with positive FIT were referred to

the Keizer Clinic for a colonoscopy. Of these 2691 did not meet the

inclusion criteria. The inability to validate a personal email address

was the main reason for exclusion. In total, 1066 (49.6%) of the

remaining 2151 individuals responded and were included for analyses.

Table 1 shows the characteristics of participants and nonparticipants.

3.1 | Psychological consequences

In participants with false-positive FIT results (ie, no cancer), the level

of psychological dysfunction decreased after colonoscopy result noti-

fication (P < .01; Figure 1; Table S1). After 6 months, no additional

decline was observed. This was different for the participants with can-

cer, as their psychological dysfunction increased significantly from

pre-colonoscopy to post-colonoscopy (Z = −2.59, P = .01). Six months

after the cancer diagnosis, it decreased to the baseline level (Z =

−0.18, P = .86) (Table S1). Factors associated with higher levels of

psychological dysfunction (PCQ ≥3) after colonoscopy are shown in

Table 2. The odds of reporting higher levels of psychological dysfunc-

tion significantly increased by female gender (adjusted OR 2.50,

1.85-3.37) and histopathology outcome, that is, NAAD (adjusted OR

2.47, 1.68-3.64), AAD (adjusted OR 3.13, 2.13-4.62), and cancer

(adjusted OR 12.28, 5.58-27.03). Age, education, marital status, and

employment status were nonsignificant variables.

3.2 | Cancer worry

Compared to baseline, all participants with no cancer showed a signifi-

cant decline of cancer worry over time (P < .05). In participants with
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cancer, worry significantly increased from pre-colonoscopy to post-

colonoscopy (Z = −2.63, P = .008). Six months after the cancer diag-

nosis, the scores returned to the baseline levels (Z = −0.24, P = .81;

Table S1). A total of 17% (n = 26) of individuals with no abnormality

and 17% (n = 44) of individuals with NAAD scored above cutoff level

for high level of cancer worry (CWS ≥ 10), 6 months after receiving

positive FIT result (Figure 2).

As shown in Table 2, factors associated with higher levels of

worry about developing cancer (CWS ≥10) after colonoscopy are

female gender (adjusted OR 1.48, 1.09-2.01) and histopathology out-

come, that is, NAAD (adjusted OR 2.00, 1.28-3.12), AAD (adjusted OR

2.34, 1.53-3.68), and cancer (adjusted OR 8.35, 4.37-15.97). The odds

decreased with higher age (adjusted OR 0.97 per year, 0.95-1.00).

Education, marital status, and employment status were not signifi-

cantly related to higher levels of cancer worry.

3.3 | Decision regret

Regret about screening participation, as assessed by the DRS, was

generally low. The distribution of regret scores was extremely left-

skewed, as the median was zero both direct after colonoscopy (range

0-100) as well as after 6 months (range 0-60). Of all participants with

no cancer, 5% reported a high level of regret (DRS > 25), both after

colonoscopy as well as after 6 months. Of all individuals with cancer,

10% reported high level of regret.

3.4 | Health-related quality of life

The mean scores for the eight subscales of the SF-36 over time in the

cancer and no-cancer groups are presented in Table S2. No relevant

changes over time were seen in the no-cancer group. In the cancer

group, the mean scores of five of eight subscales decreased (indicating

worse functioning) with >5 points directly after the colonoscopy (role

TABLE 1 Background characteristics of FIT-positive participants
and FIT-positive nonparticipants (nonresponders and persons that did
not fulfill inclusion criteria)

Participants Nonparticipants

P-valueN = 1066 N = 3776

Age (years)

Mean (SD) 64 (5.79) 65 (6.37) <.001*

Male gender (%) 659 (61.82) 2226 (58.95) .097**

Pathology (%)†

No abnormalities 218 (20.45) 855 (22.64) .127**

Non-advanced

adenoma‡
384 (36.02) 1342 (35.54)

Advanced adenoma 387 (36.30) 1239 (32.81)

Cancer 69 (6.47) 205 (5.43)

Missing 8 (0.75) 135 (3.58)

Education (%)

Low 215 (20.17) NA

Medium 630 (59.09) NA

High 135 (12.66) NA

Other 86 (8.07) NA

Marital status (%)

Married/cohabiting 900 (84.43) NA

Living alone 166 (15.57) NA

Employment status (%)

Employed 536 (50.28) NA

Unemployed/

retired

529 (49.62) NA

Unknown 1 (0.09) NA

Note: Significant level set at P ≤ .05.

Abbreviations: FIT, fecal immunochemical test; NA, not available.

*Independent samples t test for continuous variables.

**Chi-square test for categorical variables.
†P-value without missing values.
‡Including serrated polyps.

F IGURE 1 Changes in median PCQ
score in function over time, according to
colonoscopy result. PCQ, Psychological
Consequence Questionnaire, range 0 to
36 with higher scores indicating more
psychological dysfunction. Error bars
represent the standard error of the mean
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TABLE 2 Unadjusted and adjusted associations between demographic and clinical characteristics of FIT-positive participants with higher
levels of screen-related psychological dysfunction (PCQ ≥ 3) and cancer worry (CWS ≥ 10) after colonoscopy result notification (T2)

PCQ ≥ 3 CWS ≥ 10

Unadjusted
Adjusted

Unadjusted
Adjusted

Odds ratio† Odds ratio† P-value‡ Odds ratio† Odds ratio† P-value‡

Age (years) 0.97 (0.95-0.99) 0.97 (0.94-1.00) .075 0.97 (0.95-0.99) 0.97 (0.95-1.00) .037

Gender

Male 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

Female 2.17 (1.64-2.86) 2.50 (1.85-3.37) <.001 1.41 (1.05-1.88) 1.48 (1.09-2.01) .012

Pathology

No abnormalities 1 (ref.) 1 (ref.)

Non-advanced adenoma 1.89 (1.31-2.71) 2.47 (1.68-3.64) <.001 1.77 (1.14-2.75) 2.00 (1.28-3.12) .003

Advanced adenoma 2.44 (1.70-3.52) 3.13 (2.13-4.62) <.001 2.14 (1.39-3.30) 2.34 (1.53-3.68) <.001

Cancer 9.63 (4.48-20.71) 12.28 (5.58-27.03) <.001 7.70 (4.06-14.61) 8.35 (4.37-15.97) <.001

Education

Low 1 (ref.) 1 (ref.)

Medium 1.02 (0.73-1.43) NA NA 1.08 (0.74-1.57) NA NA

High 0.98 (0.61-1.55) NA NA 1.07 (0.64-1.77) NA NA

Marital status

Living alone 1 (ref.) 1 (ref.) 1 (ref.)

Married/cohabiting 0.70 (0.48-1.00) 0.69 (0.46-1.02) .059 1.10 (0.74-1.65) NA NA

Employment status

Unemployed/retired 1 (ref.) 1 (ref.) 1 (ref.)

Employed 1.30 (1.00-1.69) 1.13 (0.79-1.62) .503 1.15 (0.87-1.53) NA NA

Note: Significant level set at P ≤ .05 and printed in bold.

Abbreviations: CWS, Cancer Worry Scale, range 6 to 24 with higher scores indicating more cancer worry. NA, not applicable; PCQ, Psychological Conse-

quence Questionnaire, range 0 to 36 with higher scores indicating more psychological dysfunction.
†Values in parentheses are 95% confidence intervals.
‡P-value for multivariable logistic regression analyses.

F IGURE 2 Frequency of scores on
the CWS, before colonoscopy, after
colonoscopy result notification and
6 months after colonoscopy, according to
colonoscopy result. CWS, Cancer Worry
Scale (range 6-24), with a cutoff score of
10 indicating high level of cancer worry.
Colonoscopy result: AAD, advanced
adenoma, NAAD, non-advanced
adenoma; None, no abnormality
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limitations due to physical functioning, social functioning, mental

health, role limitations due to emotional functioning, and general

health). The largest decrease from baseline to 6 months was observed

in the cancer group on the subscales role limitations due to physical

functioning (90 to 64) and role limitations due to emotional function-

ing (91 to 76).

4 | DISCUSSION

4.1 | Most important findings

Results of this large study on psychological impact of CRC screening

suggest that individuals with positive FIT have elevated levels of psy-

chological dysfunction and worry about developing cancer.

It is not surprising that psychological dysfunction in patients with

no cancer was lower compared to patients with cancer. One would

expect an ongoing decrease in psychological dysfunction after the

reassuring outcome of colonoscopy. Yet, this was not seen in our

study population. Hypothetically, after a false-positive FIT, patients

are more aware of the possibility to develop cancer than they were

prior to screening.

Interestingly, about one fourth of the participants with no cancer

experienced a cancer worry score ≥ 10 after colonoscopy, indicating

high levels of cancer-specific worries. After 6 months, still one in six

participants experienced high levels of cancer-specific worries. Identi-

fying these individuals seems worthwhile because they may benefit

from psychosocial support in order to reduce levels of distress.

We found that FIT-positives in general do not regret their deci-

sion to screen for CRC. This is interesting since over half of FIT-

positive participants who undergo an invasive colonoscopy have no

(advanced) neoplasia detected.

Last, as expected, the FIT participants in this study reported a

good global quality of life. In participants with no cancer, HR-QoL for-

tunately was not affected by the colonoscopy. In the participants with

cancer, as expected, the effect of colonoscopy result notification on

HR-QoL was large. Directly after receiving the cancer diagnosis,

patients rated their physical health as significantly worse compared to

2 weeks earlier, even ahead of treatment.

4.2 | Clinical implications

Ideally, we would have had information from FIT-negatives and indi-

viduals that did not participate in screening in order to measure a true

and clinically relevant effect on psychological dysfunction level. Two

studies provided information on FIT-negatives and found a mean PCQ

of resp. 2.1 and 2.2.19,29 However, this low level was not reached in

our cohort with FIT-positive patients. Even in FIT-positive patients

with a negative colonoscopy, a mean PCQ score of 3.9 was observed

after 6 months. The higher 6-months dysfunction level in patients in

our study might be associated with an increased perception of the risk

of developing CRC after a false-positive FIT result. This increased

perception of risk is also seen in breast cancer patients where

Rijnsburger et al showed that a mean PCQ score of 6 corresponded to

a “quite to very high” perceived risk of developing breast cancer.30

In the current literature on CRC screening, results are often ana-

lyzed by comparing true-positives with false-positives. Denters et al

observed no significant differences between true-positives and false-

positives in post-colonoscopy PCQ scores, which is an unexpected

outcome. In our study, levels of psychological dysfunction of patients

with AAD (defined as true-positives) were more comparable to those

of individuals with no abnormalities, than those of patients with can-

cer. The observation of Denters et al might have been different if they

had analyzed cancer patients and patients with AAD separately but

since their group of participants was relatively small, it may have been

underpowered.19 So in terms of psychological distress, patients with

AAD should be reported separately from the patients with cancer.

A systematic review on FCR showed this to vary widely,31 possi-

bly because there is no consensus about what are clinically relevant

levels of FCR. Previous studies in CRC20 and prostate cancer survi-

vors32 both showed that one in four had high levels of worry of cancer

recurrence (CWS ≥ 14 in eight-item CWS), with a median of 5.1 and

7.5 years after surgery, respectively.20 Although the CWS has been

validated for cancer survivors, it has also been used to measure worry

about the risk of developing cancer among participants in a cancer sur-

veillance program.33 The cutoff point ≥10, based on a Dutch validation

study in cancer patients and survivors, has led to our conclusion that

there was a high level (17%) of cancer-specific worry up to 6 months in

patients with no malignant lesions. However, since there is no data

from the general population available, there is a possibility that some

of these findings reflect general patterns of psychological distress.

In line with previous research, women were more likely to report

cancer worry.34,35 Logistic regression analyses showed that this differ-

ence had not confounded the association between histology and

cancer-specific distress. As shown in previous studies, women gener-

ally yield higher scores than men on anxiety measures.35

The absence of regret in screening participation as observed in

our cohort might be explained by the concept of misleading feedback

as stated by Hofmann et al: subjects who have a false-positive test

might experience a sense of relief. This is ironic because these partici-

pants have experienced harm of testing without a benefit. Still, they

view themselves to be in the benefiting group and are enthusiastic

about testing.36

4.3 | Strengths and limitations

This cohort study is one of the largest prospective studies on quality

of life and psychological distress after screening with FIT and one of

the first to assess the perception and satisfaction longitudinally of

screening participants. Notable strengths are the large group of partic-

ipants, permitting subgroup analyses and the prospective design of

the study. The use of electronic online questionnaires allowed us to

minimize the risks of data entry errors, hence no manual data entry

was required. This might also contribute to the response rate.
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Several limitations have to be mentioned. Most important are

selection and participation bias. There was no information on individ-

uals that decline FIT screening, FIT-negatives, or subjects unexposed

to screening. Therefore, outcome of this study should be interpreted

with a degree of caution. Screening attendees are known to have

higher socioeconomic status and better mental health, compared with

nonattendees.37,38 In addition, previous research has shown that vol-

unteers in medical trials are in general more psychologically robust

and resourceful than those who choose not to participate.39 Bearing

this in mind, our results can be underestimated as people who

declined participation in this study might have experienced more neg-

ative psychological consequences. This is endorsed by the study of

Wangmar et al, in which individuals participating in a CRC screening

trial with inadequate health literacy were more likely to experience

higher anxiety levels.35 In addition, individuals with high ASA-score as

well as individuals with no computer and/or digital identity were

excluded. This might limit the generalizability in the way that a rela-

tively healthy, privileged population was included. There were no ethi-

cal considerations regarding this exclusion after our METC

application. Another limitation is that we had no information on previ-

ous colonoscopy, family or personal history, nor on complications of

colonoscopy or surgical treatment. One could assume that an adverse

outcome could influence psychological distress and HR-QoL. Also, we

were unable to control for any confounders, such as psychological

comorbidities or other life events. Future studies could consider

including information on baseline mental health and previous severe

illnesses as they likely influence psychosocial experiences during and

after the screening process. Finally, the main question remains

whether this adverse impact of screening on psychological dysfunc-

tion is clinically relevant since no clear cutoff values are available. In

addition, as the data were skewed to such an extent, one might ques-

tion if some of these questionnaires, for example, the DRS, were suffi-

ciently sensitive to detect effects of the decision to participate in

screening. Despite these limitations, the results of this study are valu-

able and increase the knowledge on psychological wellbeing of CRC

screening participants.

5 | CONCLUSION

In conclusion, there is a certain level of psychological distress up to

6 months among participants who tested false-positive in the Dutch

bowel cancer-screening program. Although differences were small

and clinically relevant cutoff values are debatable, an initial positive

test result has a negative impact on participants' emotional wellbeing.

Therefore, participants should be informed not only on the assumed

benefits of CRC screening such as decreased bowel cancer mortality,

but also on the possibility of psychological distress related to screen-

ing participation. Yet, despite psychological distress, participants

reported no regret about participating to the CRC screening program.

Future research should focus on identifying subjects that are likely to

develop substantial psychological distress. These patients may benefit

from additional counseling or even be advised to decline screening

participation.
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