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Background: Perceived burden of colorectal cancer (CRC) screening is an important determi-

nant of participation in subsequent screening rounds and therefore crucial for the effec-

tiveness of a screening programme. This study determined differences in perceived

burden and willingness to return for a second screening round among participants of a ran-

domised population-based trial comparing a guaiac-based faecal occult blood test (gFOBT),

a faecal immunochemical test (FIT) and flexible sigmoidoscopy (FS) screening.

Methods: A representative sample of the Dutch population (aged 50–74 years) was random-

ised to be invited for gFOBT, FIT and FS screening. A random sample of participants of each

group was asked to complete a questionnaire about test burden and willingness to return

for CRC screening.

Results: In total 402/481 (84%) gFOBT, 530/659 (80%) FIT and 852/1124 (76%) FS screenees

returned the questionnaire. The test was reported as burdensome by 2.5% of gFOBT, 1.4%

of FIT and 12.9% of FS screenees (comparing gFOBT versus FIT p = 0.05; versus FS

p < 0.001). In total 94.1% of gFOBT, 94.0% of FIT and 83.8% of FS screenees were willing to

attend successive screening rounds (comparing gFOBT versus FIT p = 0.84; versus FS

p < 0.001). Women reported more burden during FS screening than men (18.2% versus

7.7%; p < 0.001).

Conclusions: FIT slightly outperforms gFOBT with a lower level of reported discomfort

and overall burden. Both FOBTs are better accepted than FS screening. All three tests

have a high level of acceptance, which may affect uptake of subsequent screening

rounds and should be taken into consideration before implementing a CRC screening

programme.
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1. Introduction

Colorectal cancer (CRC) is the second most common cause of

cancer-related death in Europe.1 Randomised controlled trials

(RCTs) provided compelling evidence to support screening of

average-risk individuals with faecal occult blood testing

(FOBT).2 One RCT on flexible sigmoidoscopy (FS) screening

with 7 years of follow-up showed a 59% reduction in CRC-re-

lated mortality.3 Nation-wide screening programmes are cur-

rently being implemented in several countries in Europe. In

the Netherlands, guaiac-based FOBT (gFOBT), faecal immuno-

chemical test (FIT) and FS are considered as potential screen-

ing tests for a nation-wide call–recall screening programme to

start in the near future.

Uptake of screening is of considerable importance for the

effectiveness of CRC screening programmes. The attendance

rate of initial and successive screening rounds has remained

low in many countries.4 Important reasons for non-participa-

tion in CRC screening are related to the anticipated burden of

a screening test, such as anticipated embarrassment, pain

and discomfort.4,5

Experience with a screening test may affect the willing-

ness to attend successive screening rounds. Given the need

for repeated testing at regular intervals (e.g. FS at 5- or 10-

yearly periods) to achieve effective screening and the rela-

tively short screening interval of FOBT (annual or biennial)

screening, it is of particular importance to determine screen-

ing experiences among participants. Additionally, experience

with CRC screening may be communicated to other potential

screenees, which may also affect uptake of CRC screening

programmes in successive cohorts.

A few studies have reported on the test burden of gFOBT

and FIT screening.6–8 Although the perceived test burden of

FS screening has been more widely studied,9–12 trials compar-

ing the burden of gFOBT, FIT and FS screening are lacking.

Therefore, this study assessed differences in perceived

burden and willingness to return for a second screening

round among participants of a randomised population-based

trial comparing gFOBT, FIT and FS screening.
2375 screenees 2979 screenees 

481 (20%) invited 659 (22%) invited 

402 (84%) responded 530 (80%) responded 

79 did not respond

FIT gFOBT 
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2. Methods

As part of a Dutch population-based randomised screening

trial,13 we evaluated the perceived burden and willingness

to return for a successive screening test of various CRC

screening tests among participants of gFOBT, FIT and FS

screening by means of a questionnaire survey. The trial proto-

col and data on attendance and diagnostic yield of the differ-

ent screening methods have been described elsewhere.13

Recruitment took place between November 2006 and May

2008. The Dutch Ministry of Health approved the study proto-

col (2006/02WBO). The study questionnaire was approved by

the Institutional Review Board of the Erasmus MC (MEC-

2005-264).

2.1. Subjects

A random sample of the Dutch population aged 50–74 years

was asked to participate in a randomised screening trial.13 A

total of 2375 (uptake: 50%) persons attended gFOBT screening,

2979 (uptake: 62%) persons FIT screening, and 2432 (uptake:

31%) FS screening. A random sample of screenees (481 gFOBT

participants, 659 FIT participants and 1124 FS participants)

was asked to participate in the questionnaire study on accep-

tance and burden of the screening test they underwent

(Fig. 1). For both FOBTs 20–22% of all screenees were selected

to participate in this study. For FS a larger proportion of scree-

nees was selected, because power analysis indicated that at

least 800 respondents were needed to allow a comparative

analysis of the prevalence of physical symptoms before and

after the FS.

2.2. Questionnaires and measurements

gFOBT and FIT screenees were asked to complete a single

questionnaire 1 week after the test was received at the labora-

tory, but before the screenee received the test result. FS par-

ticipants were asked to complete a questionnaire in the

waiting area of the endoscopy unit prior to their procedure
2432 screenees 

Pre-FS 
1022 (91%) 
responded

1124 (46%) invited  

852 (76%) returned both 

129 did not respond

FS 

Post-FS 
915 (81%) 
responded 

272 did not respond

l profile.
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and a second questionnaire 1 week after the procedure at

home. The different components of the questionnaire are dis-

cussed below.

2.2.1. Embarrassment, discomfort and pain
Embarrassment and discomfort resulting from FOBT were

measured by three separate items that were adapted from

earlier studies and related to three stages of the procedure

(collecting faeces, performance of the test and returning the

test to the laboratory), each with three response options

(not, quite or very embarrassing/unpleasant).14,15

Pain, embarrassment and discomfort before, during and

after the FS were measured 1 week after the screening test.

The four stages of the procedure, i.e. preparation, digital

rectal examination (DRE), FS itself, and the period directly

after the FS, with three response options (not, quite or very

painful, embarrassing or unpleasant) were assessed

separately.

We estimated the overall embarrassment, pain and dis-

comfort for FOBT and FS after combining the items into sum-

mary scores, by adding the item responses (not = 0, quite = 1,

very = 2) per stage of the procedure divided by the number of

stages measured.

2.2.2. Overall acceptance
Overall acceptability of the screening method was examined

by three items. For each of the three screening tests 5-point

Likert scales was used to elicit subjects’ perceptions of overall

burden of the entire screening procedure (‘very burdensome’–

‘not burdensome at all’), willingness to return for a successive

screening round, and whether the participant would recom-

mend friends/family members to undergo the same screening

test (‘certainly’ – ‘certainly not’). For overall burden, Likert

scores of 1–2 were used to indicate burdensome. Likert scores

of 1–2 were used to indicate willingness to return for a succes-

sive screening round, as well as a positive recommendation to

friends/family members to undergo the same screening test,

whereas scores of 4–5 were used to indicate not willing to re-

turn and a negative recommendation.

2.2.3. Symptoms before and after FS
To detect whether the FS caused physical symptoms, we com-

pared the occurrence of eight symptoms in the week before

the test and 1 week afterwards: rectal blood loss, diarrhoea,

constipation, nausea or vomiting, flatulence or feeling

bloated, faecal incontinence, anal pain and abdominal pain.

Questions were composed analogous to those of previous

studies.14,15

2.2.4. Perceived risk of developing colorectal cancer
We also assessed patients’ subjective evaluation of their risk

of developing CRC as a potential determinant of the perceived

burden, using seven response options (very small, small,

quite small, intermediate, quite substantial, substantial and

very substantial).16

2.2.5. Subject characteristics
Demographic data were collected, including patients’ classifi-

cation of own health using the EQ-5D classification.17
2.3. Statistical analyses

Statistical analysis was performed using the SPSS statistical

package, version 15.0.1. Analysis was performed using the v2

test or Student’s t-test when appropriate, for nominal and

ordinal data. Symptoms before and after FS were compared

using McNemar’s test. A two-sided p-value of <0.05 was con-

sidered significant. Differences between the summary scores

of embarrassment, discomfort or pain were calculated using

the independent-samples t-test (Cronbach’s alphas gFOBT/

FIT: a = 0.79; FS: a = 0.81). The data from the EuroQol-5D (EQ-

5D) classification of own health were transformed into an

EQ-5D index score using the algorithm described by Dolan.18

Univariate ordinal regression analyses were performed to

compare overall burden, recommendation to friends/family

to attend screening and willingness to return for screening

between the three screening tests. To study associations be-

tween determinants (screenees age, gender, EQ5D-index

score, perceived risk and for FS arm only; previous endoscopy

experience, gender of endoscopist) and overall burden, rec-

ommendation to friends/family to attend screening and will-

ingness to return we used univariate and multivariate ordinal

regression analyses (stepwise inclusion p < 0.1). For the sub-

group analyses to determine the effect of same-sex endosco-

pist among women on embarrassment, discomfort and pain

during the FS itself a Bonferroni correction was used to com-

pensate for multi-comparison. Spearman’s rank correlation

was performed to determine the correlation between overall

burden and recommendation to friends/family to attend

screening and the willingness to return for screening.
3. Results

3.1. Response and respondent characteristics

In total 402/481 (84%) gFOBT and 530/659 (80%) FIT screenees

returned their questionnaire (Fig. 1). Of the FS screenees

1022/1124 (91%) completed the questionnaire prior to the FS

and 915/1124 (81%) returned the second questionnaire after

the procedure. In total 852/1124 (76%) of FS screenees re-

turned both questionnaires. The respondents’ characteristics

are shown in Table 1. Characteristics of responding screenees

to both FOBT programmes were similar. FS screenees reported

a marginally better general health status as measured by the

EQ-5D index score than both FIT and gFOBT screenees

(p < 0.001), and were slightly older than FIT screenees

(p = 0.008). All other characteristics including gender, ethnic-

ity, marital status, employment status, level of education,

endoscopy experience and perceived risk on CRC were

equally distributed between the three screening arms.

3.2. Embarrassment, discomfort, and pain

Screenees rated overall embarrassment during gFOBT and FIT

equally (0.07 versus 0.06; p = 0.30) (Table 2). A larger propor-

tion of gFOBT than FIT screenees described the test as

uncomfortable (0.15 versus 0.11; p = 0.02), mainly due to more

discomfort while collecting faeces and performing the test

(Table 2).



Table 1 – Subject characteristics.

gFOBT FIT FS

Total included screenees (n) 402 530 852
Mean age in years (SD) 60.8 (6.3) 61.6 (6.3) 60.7 (6.4)
Gender (% male) 45.3 50.6 50.7
Ethnicity (% Caucasian) 95.2 95.1 94.5

Marital status (%)
Married/living with partner 88.7 87.3 88.6

Employment status (%)
Pensioner/early retirement 35.0 38.9 35.0
In paid work 40.6 38.3 46.9
Unemployed 4.3 4.6 4.3

Education (%)
Elementary 10.7 12.8 9.3
Secondary 71.8 63.3 64.1
Tertiary and postgraduate 17.6 23.9 26.9

General health, EuroQol-5D (EQ-5D) index score: mean (SD) 0.90 (0.13) 0.91 (0.13) 0.93 (0.11)

Endoscopy experience (%)
Colonoscopy 14.0 15.5 17.1
Sigmoidoscopy 0.5 0.6 1.3

Perceived risk (%)
Very small –small 43.9 54.1 45.8
Quite substantial – substantial 1.7 3.8 4.0

Table 2 – Embarrassment and discomfort per stage of gFOBT and FIT screening.

gFOBT FIT

Not% Quite% Very% Mean summary
Score (SEM)

Not% Quite% Very% Mean summary
Score (SEM)

p-value

Embarrassment 0.07 (0.01) 0.06 (0.01) 0.30
Collecting faeces 90.7 8.1 1.3 93.7 6.1 0.2 0.06
Performing the test 94.0 5.8 0.3 95.2 4.8 0.0 0.45
Returning the test 95.7 4.0 0.3 94.6 5.2 0.2 0.14

Discomfort 0.15 (0.01) 0.11 (0.01) 0.02
Collecting faeces 77.1 20.6 2.3 85.1 13.6 1.3 0.00
Performing the test 83.6 15.4 1.0 90.4 8.4 1.1 0.00
Returning the test 96.7 3.3 0.0 96.2 2.9 1.0 0.63
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Overall score for embarrassment, discomfort and pain dur-

ing FS was 0.18, 0.42, and 0.27, respectively. FS screenees re-

ported embarrassment most frequently during the DRE

(quite/very: 24.0%). In total 13.4%, 19.3% and 11.0% of scree-

nees reported to have been quite/very embarrassed during

the preparation, the endoscopy itself and the period after

the FS, respectively. Pain and discomfort were mainly reported

during the endoscopy (quite/very: 55.0% and 53.9%). In total,

17.4% and 15.4% of the screenees experienced the procedure

as very painful or uncomfortable (Table 3). The mean overall

embarrassment and discomfort were significantly higher for

FS than for gFOBT and FIT screening (p < 0.001).

3.3. Symptoms before and after FS

Undergoing FS screening was not significantly associated

with the occurrence of diarrhoea (reported prevalence 1 week

before and 1 week after FS screening being: 7.4 versus 6.4%),
constipation (4.7 versus 6.1%), anal pain (5.8 versus 4.5%), fae-

cal incontinence (1.0 versus 1.1%), nausea and vomiting (2.6

versus 2.4%), or rectal blood loss (1.4 versus 2.8%). Screenees

significantly more often reported abdominal pain (9.2 versus

15.8%; p < 0.001), and flatulence or feeling bloated (23.6 versus

33.4%; p < 0.001) 1 week after than before the FS.

3.4. Overall acceptance

Significantly less FIT than gFOBT described the test as bur-

densome (p = 0.05), whereas FS was more often reported to

be burdensome than gFOBT (p < 0.001) and FIT (p < 0.001)

(Fig. 2a). Significantly more women than men reported burden

during FS screening (18.2% versus 7.7%; p < 0.001). Younger

screenees (<60 years) were more likely to experience test bur-

den during FIT and FS screening than older screenees

(P60 years) (FIT 2.2% versus 0.7%; p = 0.002; FS 15.5% versus

10.5%; p = 0.002), whereas age was not associated with



Table 3 – Embarrassment, discomfort and pain per stage sigmoidoscopy screening.

Sigmoidoscopy

Not% Quite% Very% Mean summary
Score (SEM)

Embarrassment 0.18 (0.01)
Preparation 86.7 12.4 1.0
Digital rectal examination 76.0 22.1 1.9
Sigmoidoscopy 80.7 16.9 2.4
Directly afterwards 89.0 9.8 1.2

Discomfort 0.42 (0.01)
Preparation 68.6 28.3 3.1
Digital rectal examination 75.9 22.5 1.7
Sigmoidoscopy 46.1 38.4 15.4
Directly afterwards 69.1 25.0 5.9

Pain 0.27 (0.01)
Preparation 95.5 4.3 0.2
Digital rectal examination 90.3 8.8 0.8
Sigmoidoscopy 45.0 37.6 17.4
Directly afterwards 81.5 15.4 3.1
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Fig. 2 – Using a 5-point Likert scale: scores on overall burden, the advice subjects would give to others to participate in

screening, and willingness of screenees to return for successive screening rounds.
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reported burden of gFOBT screening (3.2% versus 2.0%;

p = 0.22). Reported burden was higher among screenees with

a low compared with a high level of education in all screening

arms (gFOBT 8.7% versus 0.0%; FIT 4.9% versus 0.0%; FS 11.6%

versus 6.8%; p-values < 0.001).

Female screenees reported less burden when the FS was

performed by a same-sex endoscopist (22.8% versus 15.5%;

p = 0.019), while in male screenees no such association was

found (8.0% versus 7.5%; p = 0.20). Women less often de-

scribed the FS itself as embarrassing if the FS was performed

by a female instead of a male endoscopist (quite/very: 18.4%

versus 34.4%; p < 0.001), whereas no differences in pain or dis-

comfort was found. In men no such association was found.

The vast majority of FOBT screenees would encourage

friends and/or relatives to attend FOBT screening (gFOBT:

96.0%, FIT: 95.8%; p = 0.76) and was willing to attend a succes-

sive screening round (gFOBT 94.1%; FIT 94.0%; p = 0.84). A sig-

nificantly smaller proportion of FS screenees was willing to

attend another round of FS screening (83.8%, p-values < 0.001)

or would encourage friend and/or relatives (FS: 87.1%, p-val-

ues < 0.001) to undergo FS screening compared to both FOBTs

(Fig. 2b and c). There was a significant correlation between

perceived burden and willingness to attend another round
(gFOBT q –0.38; FIT q –0.52; FS q –0.50; all p-values < 0.001)

and a positive recommendation to friends and/or relatives

(gFOBT q –0.41; FIT q –0.40; FS q –0.53; all p-values < 0.001).

Men who underwent a FS were more willing to attend a

successive screening round than women (86.4% versus

78.8%; p = 0.014). EQ5D-index score, perceived risk on CRC

and previous endoscopy experience were not significantly

associated with experienced burden, recommendation to

friends and/or relatives, or with willingness to return for a

successive screening round.

4. Discussion

Population-based screening needs to be well accepted in order

to achieve an adequate uptake in first and successive screen-

ing rounds. This is the first population-based study compar-

ing perceived test burden and willingness to return for a

successive screening round between gFOBT, FIT and FS in an

average-risk population. All three screening tests were well

accepted among participants, given the large proportion of

screenees willing to return for successive screening rounds

and the positive recommendation for screening that most

subjects intended to give their family and/or friends. FIT
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was perceived as slightly less burdensome than gFOBT

screening due to less reported discomfort during faecal col-

lection and test performance. The number of faecal samples

required may explain the difference in discomfort during fae-

cal collection, as the gFOBT had to be performed on three con-

secutive bowel movements and FIT was a one-sample test.

This is further underlined by an Australian study that showed

similar acceptability of FIT and gFOBTwhen a two-sample FIT

was used.8 The difference in faecal sampling method between

gFOBT (card) and FIT (swab) might also clarify the difference

in discomfort, as reported by a British study showing that po-

tential screenees preferred a sterile transport swab to a smear

card.7 The higher acceptability of FIT is in line with results of

two RCTs, both demonstrating a higher uptake of FIT com-

pared to gFOBT.13,19 The higher acceptability is an important

argument for choosing FIT in preference to gFOBT as the

screening method for a nation-wide screening programme,

apart from additional arguments regarding test performance

characteristics.13,19–30 Therefore, the Dutch Health Council re-

cently recommended to introduce a nation-wide FIT-based

CRC screening programme.31

FS is clearly more burdensome than both FOBTs, as 55% of

screenees reported some kind of discomfort or pain. However,

in agreement with previous studies only a small proportion of

screenees reported severe embarrassment, discomfort or pain

during the procedure.9,12,22–24 In this and other studies all FS

were performed without conscious sedation,9,23 which seems

acceptable for FS screenees.

Perceived burden of FS screening varied by gender. Our

observations reflect those of other studies reporting that wo-

men were more likely to experience burden during FS,25,26

and were therefore less willing to return for successive

screening rounds. This contributes to the reported lower up-

take among women for a first FS screening round.9,13,23 A low-

er uptake in first and successive screening rounds will limit

the effectiveness of FS as a screening modality in women.

Therefore, endoscopists should be even more aware of poten-

tial burden in women, and should consider steps to minimise

burden and thereby improve uptake for successive screening

rounds (e.g. using sedation or a more flexible, smaller-calibre

endoscope).

Several studies have shown a preference for a female

endoscopist among women.27,28 Nickelson and colleagues re-

vealed embarrassment as the most important reason for pre-

ferring a same-sex endoscopist. The present study shows that

the expectation reflects the actual experience, as women re-

ported more embarrassment during the FS itself when per-

formed by a female compared to a male endoscopist. A

nation-wide screening programme might therefore be more

effective when women are offered a choice between a male

or female endoscopist.

Our study has shown that preparation with a single enema

self-administered at home was well accepted by screenees. A

few screenees reported significant embarrassment (1.0%), dis-

comfort (3.1%) or pain (0.2%) during preparation. Further-

more, as described previously, a high proportion of

screenees was willing to perform the bowel preparation at

home (85%).13,29

The present study shows that the willingness to undergo

successive screening rounds was significantly lower for FS
screenees than for both FOBTs. Nevertheless, only a small

minority of screenees were not willing to attend successive

screening rounds of gFOBT (1.2%), FIT (1.3%) or FS (8.3%)

screening, which is in line with previous studies.6,11,12,22 This

finding is essential for an effective screening programme,

since screening tests must be repeated at regular intervals

to be effective. Furthermore, experience with CRC screening

will be communicated to other potential screenees. This

may largely affect uptake of successive cohorts, given the

low level of awareness of CRC and CRC screening in Europe

and especially in the Netherlands.30 In the present study,

the majority of respondents would recommend family/

friends to undergo screening with the same test they under-

went themselves. This will positively affect uptake of screen-

ing resulting in increasing uptake levels in successive

screening rounds.

The general practitioners in the region have been involved

in this screening programme. They were informed about the

study by direct visits of research physicians prior to start of

the study and received additional written information. Fur-

thermore, they were responsible for the referral of screenees

with a positive screening test to one of the affiliated hospitals

for total colonoscopy. The active role of the GP and the level of

information provided may have positively affected the uptake

and possibly improved the degree of satisfaction of screenees

with the screening programme.4,32

A drawback of this study is that, because the majority of

respondents were of Caucasian ethnicity (95%), our results

cannot be extrapolated to a non-Caucasian population. Fur-

ther studies on test burden in a non-Caucasian population

are therefore needed. Furthermore, FS screenees were

slightly older than FIT screenees and healthier than both

gFOBT and FIT screenees, since those subgroups were more

likely to participate in screening.13 However, these differ-

ences in subject characteristics did not affect the interpreta-

tion of the results, since these marginal differences are

clinically irrelevant. Furthermore, perceived test burden

can only be measured in screenees and not in non-

participants.

In conclusion, gFOBT, FIT and FS are well accepted screen-

ing tests among participants. FIT slightly outperforms gFOBT

with a lower level of reported discomfort and overall burden.

Both FOBTs were better accepted than FS screening. The high

level of acceptance may affect uptake of the subsequent

screening rounds and should be taken into consideration be-

fore implementing a CRC screening programme. Further-

more, attempts should be made to improve acceptance of

FS screening among women if FS is considered to be the test

of choice, since women reported significantly more discom-

fort during FS screening.
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