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ABSTRACT
Objectives In England, a significant proportion of people
who take part in the national bowel cancer screening
programme (BCSP) and have a positive faecal occult blood
test (FOBt) result, do not attend follow-up colonoscopy
(CC). The aim of this study was to investigate differences
in intended participation in a follow-up investigation by
diagnostic modality offered including CC, CT colonography
(CTC) or capsule endoscopy (CE).
Setting We performed a randomised online experiment
with individuals who had previously completed an FOBt as
part of the English BCSP.
Methods Participants (n=953) were randomly allocated
to receive one of three online vignettes asking participants
to imagine they had received an abnormal FOBt result, and
that they had been invited for a follow-up test. The follow-
up test offered was either: CC (n=346), CTC (n=302) or
CE (n=305). Participants were then asked how likely they
were to have their allocated test or if they refused, either
of the other tests. Respondents were also asked to cite
possible emotional and practical barriers to follow up
testing. Multivariable logistic regression models were used
to investigate intentions.
Results Intention to have the test was higher in the CTC
group (96.7%) compared with the CC group (91.8%; OR
2.64; 95% CI 1.22 to 5.73). CTC was considered less
‘off-putting’ (OR 0.66, 95% CI 0.47 to 0.94) and less
uncomfortable compared with CC (OR 0.51, 95% CI 0.34
to 0.77). For those who did not intend to have the test they
were offered, CE (39.7%) or no investigation (34.5%) was
preferable to CC (8.6%) or CTC (17.2%).
Conclusions Alternative tests have the potential to
increase attendance at diagnostic follow-up appointments.

INTRODUCTION
Colorectal cancer (CRC) is the fourth most
common cancer in the UK, accounting for
12% of all cancer diagnosis, and is the second-
leading cause of cancer death.1 Screening
can reduce mortality and improve survival
by detecting CRC at an earlier stage, when
treatment is more likely to be successful.2 In
England, the national bowel cancer screening
programme sends a screening test to all men

Strengths and limitations of this study
►► Use of a vignette design allowed us to investigate at-

titudes towards hypothetical scenarios which would
be more difficult to carry out in a real-world setting.
►► The use of comprehension checks after presenting
vignettes ensured that participants engaged with
materials and had an understanding of the tests they
were presented.
►► The study design presented a hypothetical scenario
and so it is not possible to say if intentions would
align with behaviours in real life.
►► We only provided brief descriptions of the test which
may have biased intentions.
►► The online panel used in the survey had a very small
number of Black, Asian and minority ethnic participants, and therefore, may not be representative of
the UK population.

and women aged 60–74 to be completed at
home. The test is offered once every 2 years,
and can detect small amounts of blood in
the stool, which may be indicative of CRC.
This test until recently was the ‘faecal occult
blood test’ (FOBt) and was replaced with
the more sensitive ‘feacal immunochemical
test’ in June 2019. Around 2% of people
who complete an FOBt have a positive test
result and are invited for further investigation, usually a colonoscopy (CC). Despite
being at increased risk, approximately 14%
of those with an abnormal test result fail to
complete their diagnostic follow-up.3–6 There
are a number of reasons why a CC in a small
proportion of these patients would not be
appropriate, such as clinical decisions based
on frailty, or having had a recent CC outside
the BSCP.7 8
Previous research point towards a range of
psychological and practical factors which may
influence decisions to have CRC screening.8–10
Plumb et al reviewed the medical records of
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Measures
Intention to have follow-up test
On answering the comprehension check question
correctly, participants were asked to indicate their intention to book an appointment (‘Considering all the information presented above, would you take up the offer of
this test?’), using a four-point Likert scale, with response
options: ‘definitely not’, ‘probably not’, ‘probably, yes’
and ‘definitely, yes’.23 24 These responses were dichotomised (‘probably, yes’ or ‘definitely, yes’ vs ‘probably not’
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METHODS
Design
We performed a randomised online experiment with
a survey company called: ‘Dynata’ (formerly Survey
Sampling International and Research Now). Potentially
eligible men and women were invited to participate
in the online experiment by Dynata, who invited them
from their panel if they were: (1) aged 60–74 years and
(2) lived in England. Potentially eligible men and women
were informed that they would be rewarded with ‘Dynata
points’, which they could exchange for money, or a donation to a charity, if they complete the survey.
Individuals who agreed to participate in the survey were
asked about their screening history, which was used to filter
ineligible adults. Only individuals who had completed
an FOBt previously, and received a normal result, were
eligible to participate in the survey. We excluded participants who had previously had a CC, a previous diagnosis
of CRC or had parts of their bowel removed. Once eligibility to participate had been established using these
criteria, participants were then randomly allocated to
one of three experimental conditions in which they were
asked to read a hypothetical vignette (see online supplementary appendix 1).
Depending on the condition individuals were allocated
to, the vignette asked them to imagine that their next
FOBt result was abnormal, and they were being invited
for a follow-up test consisting of either CC, a CTC or a CE.
Each vignette included a some images of the test, a short
description about what happens before, during and after
the test, and any risks associated with the offered test.
After reading the information, participants were required
to successfully answer a ‘comprehension check question’
about the test (what happens during the test, how long
it takes, and what happens afterwards), to ensure they
had understood the information. If answered incorrectly,
the information about the test was presented again and
the participant is provided with another opportunity to
answer the question. Once the participant answered the
comprehension check question correctly, they were asked
about their intention to have the follow-up test. Details of
the comprehension check questions can be found in the
online supplementary appendix 1.
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intentions to attend for further investigation, when
compared with offering a CC.

patients of 170 patients to identify patient factors associated with non-attendance at CC after a positive FOBt
and found the most cited reason was ‘unwillingness to
complete the test’.8 For some patients, this was due to
anxiety about pain, and risks associated with screening
but in the majority of cases, the reason was unspecified. This is supported by a recent systematic review on
incomplete diagnostic follow-up after an abnormal CRC
screening result which identified perception of pain as
the most commonly cited reason in addition to ‘embarrassment’ and ‘being too busy’.11 Consequently, for a
vast majority of this group of patients, there is a strong
need to develop patient or system level interventions to
remove modifiable barriers to investigating the cause of
their FOBt result.12
Some of these barriers may be directly or indirectly
related to the nature of CC. CC involves inserting a long
flexible tube with a tiny camera on the end into the anus
in order to examine the bowel. If polyps (small, potentially cancerous growths) are found, they are removed
during the procedure. The test requires the patient to
restrict their diet, take a strong laxative and arrange for
someone to take them home afterwards due to drowsiness
caused by a sedative. After the procedure, most people
will need to rest for the remainder of the day.13
Considering the practical and emotional barriers
which may inhibit someone from accepting the offer
of further investigation via CC, it has been suggested
that offering alternative tests, such as CT colonography (CTC) or capsule endoscopy (CE), may be more
acceptable to patients.14–16 These tests differ in terms
of preparation, time in hospital and level of perceived
invasiveness. Both of these tests, as with CC, require the
patient to restrict their diet and take a laxative. In CTC,
X-rays are used to take images while a small tube is used
to inflate the bowel. After CTC, most people are able to
resume their daily activities.17 In CE, the patient ingests
a capsule containing a small camera which takes photos
inside the bowel and transmits them wirelessly to a
receiver worn by the patient.18 Patients are able to carry
on with their normal activity and the capsule is passed
through the body after 8 hours. For both of these tests, a
CC is usually recommended to remove any polyps if they
are found.
CTC and CE could be offered individuals who decline
to have a CC after a positive FOBt, in the expectation that
providing individuals with alternative choices increases
their feeling of autonomy and intrinsic motivation.19–21
While offering choice seems promising, there exists
no evidence that offering more than one screening
test influences adherence and patient satisfaction.22
Although CTC and CE are not currently endorsed as a
screening methods, it is possible that offering alternative
tests for those who do stop engaging with the screening
programme may increase intentions to have further
investigations.
The present study aimed to evaluate whether offering
different screening tests, such as CTC or CE, increases

Open access

Barriers for follow-up test
After indicating their intentions, participants were then
asked to indicate how they felt about potential barriers
for not wanting the tests (‘Please read each statement
and select how strongly you agree or disagree with it?’),
using a four-point Likert scale, with response options:
‘strongly agree’, ‘slightly agree’, ‘slightly disagree’ and
‘strongly disagree’. The barriers featured six emotional
and four practical items, and were derived from previous
surveys.8 25 The six emotional barrier items were: ‘The
preparation for the test (restricted diet and strong laxative) puts me off’, ‘The test looks like it would be uncomfortable’, ‘I would be embarrassed about taking the test’,
‘I would worry about the risks associated with the test’,
‘I would be afraid of getting an abnormal result’ and
‘Doing the test would make me worry more about bowel
cancer’. The four practical barrier items were: ‘I would
not have time to do the test’, ‘I have other problems to
worry about’, ‘It would be difficult to arrange transport
to the hospital’ and ‘I have other health problems that
are more important’. These responses were dichotomised
(‘strongly agree’ or ‘slightly agree’ vs ‘slightly disagree’ or
‘strongly disagree’) due to the relative lack of ‘strongly
agree’ responses (see online supplementary appendix 2).
Preference of disinclined study participants
Study participants who indicated that they would not
(probably or definitely) have the offered follow-up test
were presented with information about the other two
tests and asked which of the three tests they would prefer
(‘Which of the two tests would you prefer to have?’), with
response options ‘CC’, ‘capsule endoscopy’, ‘CTC’ and
‘none of them’.
Numeracy skills
Numeracy skills were assessed by the question: ‘Which
of the following numbers represents the biggest risk of
getting a disease?’, with answer options ‘1/10’, ‘1/100’,
‘1/1000’ and ‘I don’t know’. This measure was adapted
from Lipkus et al,26 who previously validated the question
as a measure for numeracy skills.

therefore, ranged from 0 to 3, with high scores indicating
higher levels of deprivation.
Sample size calculation
Sample size of this study was calculated prior to data
collection based on the results of a soft launch. We calculated that we needed approximately 300 participants per
condition to detect differences of at least 5 percentage
points in proportion of intenders effect size between any
of the three conditions, with a power of 80% and an alpha
value of 0.05.30
Statistical analysis
Our primary outcome was intention to have the offered
follow-up test after exposure to the allocated vignette. Our
secondary outcomes were the responses to the perceived
emotional and practical barrier questions. Descriptive
statistics were used to report the sociodemographic
characteristics of the study population. Univariable and
multivariable logistic regression models were used to
investigate the effect of offering alternative follow-up tests
on participants’ intentions to have further investigations,
as well as their perceived emotional and practical barriers
of the test offered. Covariates that were included in the
regression models were age, gender, ethnicity, deprivation score, employment status and numeracy. All statistical analyses were conducted using Stata/SE (V.15.1).31
The survey, data and Stata codes for the experiment are
available via Open Science Framework:https://
osf.
io/
fx69t/.
Patient and public involvement
The design of this study followed a direct question posed
by representatives of Public Health England and was
informed by previous research on this topic and close
collaboration with experts involved in administering relevant tests (see Acknowledgments).

Sociodemographic variables
Details of the participant’s age, gender, ethnicity, employment status, education, car and home ownership were
collected at the end of the survey. Ethnicity data were
recoded as ‘White’ (White British or Other White Background) and Black, Asian and minority ethnic (BAME)
due to the small numbers in each group. The three variables on education, car and home ownership were used to
calculate a proxy measure for socioeconomic deprivation.
One point was given to a participant if their household
did not own a car or van, if they had no formal qualifications and if they did not own their own home.27–29 Scores,

RESULTS
Participants
In total, 1926 adults responded to the online invitation.
Of these, 481 (25.0%) were excluded due to their age or
medical history (eg, previous bowel cancer diagnosis or
removal of part of the bowel). A further 372 (19.3%) were
excluded as they had never been invited for, or completed,
an FOBt, and an additional 46 (2.4%) were excluded as
they had previously received an abnormal FOBt result.
Of the remaining 1027 adults who were eligible for inclusion, 953 (92.8%) completed the survey (see figure 1 for
an overview of participants through the study).
Table 1 shows the participant characteristics by study
condition. Around half of participants were male
(54.5%). Most of the participants were of a White ethnic
background (98.6%), not in paid employment (75.1%),
had a formal education (62.6%), owned car (87.1%) and
owned a house (87.4%).

Kaushal A, et al. BMJ Open 2020;10:e035264. doi:10.1136/bmjopen-2019-035264

3

BMJ Open: first published as 10.1136/bmjopen-2019-035264 on 26 July 2020. Downloaded from http://bmjopen.bmj.com/ on July 31, 2020 by guest. Protected by copyright.

or ‘definitely not’) due to the relative lack of ‘probably
not’ and ‘definitely not’ responses (see online supplementary appendix 2).
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Intention to have the allocated test
A large majority (93.7%) intended to have their allocated test, although this was graded by ethnicity (61.5%
vs 94.4%) and deprivation (2–3 markers: 87.9% vs 0
markers: 95.5%). The proportion of intenders was
highest among those who were offered CTC, followed
by those who were offered capsule, and finally those who
were offered CC (96.7% vs 93.4% vs 91.8% respectively,
χ2=(2, n=953)=6.64, p=0.036).
In the multivariable model, participants remained more
likely to accept further investigation if the offered test was
CTC compared with CC, after adjusting for covariates
(table 2; OR 2.64, 95% CI 1.22 to 5.73, p=0.014). Offering
CE did not significantly increase intentions compared
with CC (OR 1.28, 95% CI 0.69 to 2.35, p=0.432). The
multivariable analysis also revealed that intention to
undergo follow-up tests was lower among BAME groups
than White ethnic groups (OR 0.09, 95% CI 0.03 to 0.29,
p<0.001), as well as more deprived individuals (1 marker:
OR 0.45, 95% CI 0.25 to 0.84, p=0.012; 2–3 markers: OR
0.34, 95% CI 0.15 to 0.79, p=0.012).

either choose CE (n=23, 39.7%) or none of the tests
(n=20, 34.5%). A Fisher’s exact test demonstrated that
preferences were not influenced by the initial random
allocation (p=0.806).

Preferences of disinclined study participants
In total, 58 (6.1%) study participants did not intend to
have their offered follow-up test. Independently from the
initial offer, most disinclined study participants would

Perceived emotional barriers
Those who were randomised to CTC were less likely to
agree that the test is off-putting (OR 0.66, 95% CI 0.47
to 0.94, p=0.022) or uncomfortable (OR 0.51, 95% CI
0.34 to 0.77, p=0.001) than those who were offered a
CC. Participants who were offered CE as a follow-up test
were less likely to perceive the test as uncomfortable (OR
0.11, 95% CI 0.07 to 0.16, p<0.001), embarrassing (OR
0.33, 95% CI 0. 23 to 0.48, p<0.001) or creating worries
about the risks associated with the test (OR 0.70, 95% CI
0.51 to 0.97, p=0.031) than those who were offered a CC
(table 3).
The table also shows that women were more likely to
perceive the offered tests as off-putting (OR 1.41, 95% CI
1.06 to 1.88, p=0.018), embarrassing (OR 1.83, 95% CI
1.36 to 2.47, p<0.001) and causing worries about the risks
(OR 1.46, 95% CI 1.11 to 1.91, p=0.007) and results of the
test (OR 1.57, 95% CI 1.20 to 2.05, p=0.001).
Higher deprivation was associated with worrying about
the risks associated with the test (OR 1.50, 95% CI 1.09
to 2.08, p=0.014) and numeracy was positively associated
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Figure 1 Participant flow diagram. CC, colonoscopy; CE, capsule endoscopy; CRC, colorectal cancer; CTC, CT
colonography; FOBt, faecal occult blood test.
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Colonoscopy
condition
(n=305)

Capsule endoscopy
condition
(n=346)

CT colonography
condition
(n=302)

Overall
(n=953)

Age
 60–64

98

32.10%

94

27.20%

109

36.10%

301

31.60%

 65–69

123

40.30%

125

36.10%

109

36.10%

357

37.50%

 70–74

84

27.50%

127

36.70%

84

27.80%

295

31.00%

 Male

151

49.50%

201

58.10%

167

55.30%

519

54.50%

 Female

154

50.50%

145

41.90%

135

44.70%

434

45.50%

 White

301

98.70%

341

98.60%

298

98.70%

940

98.60%

 BAME

4

1.30%

5

1.40%

4

1.30%

13

1.40%

 No

221

72.50%

260

75.10%

235

77.80%

716

75.10%

 Yes

84

27.50%

86

24.90%

67

22.20%

237

24.90%

 No A levels

119

39.00%

125

36.10%

112

37.40%

356

37.40%

 A levels or higher

186

61.00%

221

63.90%

190

62.60%

597

62.60%

 No

36

11.80%

46

13.30%

41

13.60%

123

12.90%

 Yes

269

88.20%

300

86.70%

261

86.40%

830

87.10%

 No

44

14.40%

46

13.30%

30

9.90%

120

12.60%

 Yes

261

85.60%

300

86.70%

272

90.10%

833

87.40%

Gender

Ethnicity

Paid employment

Education

Car ownership

House ownership

Individual social deprivation*
 0 markers

223

73.10%

242

69.90%

221

73.20%

686

72.00%

 1 marker

58

19.00%

80

23.10%

63

20.80%

201

21.10%

 2–3 markers

24

7.90%

24

6.90%

18

5.90%

66

6.90%

 Wrong

163

53.40%

180

52.00%

151

50.00%

494

51.80%

 Correct

142

46.60%

166

48.00%

151

50.00%

459

48.20%

Numeracy question

*The three demographic questions on education, car and house ownership were used to calculate a proxy measure for socioeconomic
deprivation. One point was given to an individual if their household did not have a car or van, if they had no formal qualifications and
if they did not own their own home (1, 2). Scores, therefore, ranged from 0 to 3, with high scores indicating higher levels of social
deprivation. Due to low frequencies, we collapsed the two groups that either had a score of 2 or three into one group called 2–3 markers.
BAME, Black, Asian and minority ethnic; CT, colonography.

with being afraid of the results (OR 1.32, 95% CI 1.01 to
1.72, p=0.39). Subgroup analysis did not reveal any significant interactions between these demographic variables
and test allocation (online supplementary appendix 3).
Perceived practical barriers
Study participants who were offered CE, instead of CC,
were less likely to think that they would not have the time
to do the test (OR 0.27, 95% CI 0.10 to 0.70, p=0.007).
There were no other differences in practical barriers by
test offered (see table 4). Health problems were cited as
a barrier by participants with a higher number of deprivation markers (OR 2.54, 95% CI 1.27 to 5.07, p=0.009),

those with a BAME background (OR 6.45, 95% CI 2.01
to 20.73, p=0.002) and by men (OR 1.85, 95% CI 2.94
to 1.16, p=0.009). Those from BAME groups (OR 9.37,
95% CI 2.23 to 39.36, p=0.002), and those who were
in paid in employment (OR 2.42, 95% CI 1.09 to 5.38,
p=0.03) were more likely to report not having enough
time as a barrier to a follow-up investigation. Participants
with a higher number of deprivation markers were also
more likely to cite difficulties with transport (OR 3.52,
95% CI 1.96 to 6.31, p<0.001) as a barrier to having a
follow-up investigation. Subgroup analysis did not reveal
any significant interactions between these demographic
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Table 1 Sociodemographic characteristics of the study population (n=953)

Open access

6

Kaushal A, et al. BMJ Open 2020;10:e035264. doi:10.1136/bmjopen-2019-035264

Unadjusted model

Adjusted model

OR

OR

95% CI

95% CI

Condition
 Colonoscopy

Ref.

 Capsule
endoscopy

1.25

0.70 to 2.26

1.28

0.69 to 2.35

 CT
colonography

2.61

1.23 to 5.53*

2.64

1.22 to 5.73*

Ref.

Age
 60–64

Ref.

 65–69

0.70

0.36 to 1.37

 70–74

1.42

0.63 to 3.22

Gender
 Male

Ref.

 Female

1.09

0.62 to 1.91

Ethnicity
 White

Ref.

 BAME

0.09

0.03 to 0.29**

Deprivation
 0 makers

Ref.

 1 marker

0.45

0.25 to 0.84*

 2–3 markers

0.34

0.15 to 0.79*

Paid employment
 No

Ref.

 Yes

0.87

0.45 to 1.67

Numeracy task
 Wrong

Ref.

 Correct

1.58

0.89 to 2.78

Logistic regression models presented.
*P<0.05; **P<0.01.
BAME, Black, Asian and minority ethnic; CT, colonography.

variables and test allocation (online supplementary
appendix 3) .
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DISCUSSION
This study investigated whether offering alternative
follow-
up tests increases intention to undergo further
investigation in the context of CRC screening. The
results of our study show that, while the vast majority of
individuals would accept any test, offering CTC instead
of CC may increase acceptance of follow-up tests. Findings from our study suggest that this is due to individuals
perceiving CTC as less ‘off-putting’ and ‘uncomfortable’
than CC. No differences were found in intention between
those randomised to CE compared with CC despite
CE appearing less uncomfortable, less embarrassing,
causing less worry about the risks associated with the test
and taking test time. However, for the small number of

participants who did not intend to take the offered test,
CE appeared to be the preferred test when presented
with all options.
The findings from this study are supported by two trials:
one in in France, by Pioche et al and one in Italy, by Sali
et al.32 33 Both studies randomised patients with abnormal
FOBt results who had refused the offer of a CC to be
invited for another test. Pioche et al found that CTC was
more appealing than CE (7.4% vs 5.0% having the investigation) with no differences found in clinical outcomes.
The authors concluded that those who refuse CC are
difficult to recruit into the screening programme and
that simply offering a different test is not effective. Sali et
al also found that invitation to CTC was more preferable,
but in comparison to CC (35.7% vs 14.1% attending).
However, these trials were carried out in France and Italy
and may not be generalisable to a UK population and the
National Health Service (NHS) screening programme.
Importantly, as these studies focused on patients who had
already refused CC it looked at preferences in a preselected sample. This is reflected in the small sample sizes
in both studies with only 50–100 participants in each
comparison group, making it difficult to draw conclusions about the population-level benefits of offering alternative tests.
Our study observed a lower likelihood of ethnic minorities to accept any follow-up test. This is supported by a
recent systematic review which found that non-
white
participants were less likely to attend in 9 out of 10 studies
investigating incomplete diagnostic follow-up after a positive bowel screening test 11 Analysis of barriers suggest that
other health problems and not having enough time may
be additional contributing factors to intention for BAME
participants. Previous research has identified embarrassment as a potential barrier to CRC screening, although
this was not found in this study.34 We also found that not
having enough time, and difficulties arranging transport are barriers to screening for people in employment,
those with a higher level of deprivation and those from a
BAME background. This is consistent with evidence from
an American study, which showed that the location of
the CC appointment and the availability of evening and
weekend appointments are important factors limiting
uptake.35 These findings should be interpreted with care
due to the very small number of BAME participants in the
entire sample and the heterogeneity of the group. Future
research should aim to recruit a larger and more representative BAME sample so findings can be presented for
each ethnic group.
While our study provides support that individuals
perceive follow-
up tests differently, we only offered
one test at random. Future research should present all
three tests to participants in a random order to analyse
whether offering individuals the choice between
different tests increases intentions.22 This could also
include investigation of other diagnostic tests such as
stool DNA tests.36

Table 2 Association between test offered and wanting to
have the test (n=953)

0.75

0.66

 CT colonography

1.05

 70–74

1.43

0.99

 Yes

Logistic regression models presented
*P<0.05; **P<0.01.
BAME, Black, Asian and minority ethnic; CT, colonography.

0.88

1.03

 Correct

0.79 to 1.37

Ref.

Ref.

1.45

Ref.

0.65

1.36

Ref.

 Wrong

Numeracy task

Ref.

 No

Paid employment

0.70 to 1.40

0.84 to 2.44

1.06

 2–3 markers

0.75 to 1.50

Ref.

1.22

2.22

 1 marker

Ref.

Ref.

 0 markers

Deprivation

 BAME

 White

0.73 to 6.75

1.03

1.41

0.66 to 1.19

1.00 to 2.11

0.36 to 1.15

0.93 to 1.97

0.33 to 4.55

0.76 to 1.39

0.60 to 1.33

0.62 to 1.32

0.34 to 0.77**

0.07 to 0.16**

1.13

Ref.

1.41

Ref.

1.29

0.99

Ref.

1.19

Ref.

1.83

Ref.

0.88

0.81

Ref.

0.72

0.33

Ref.

0.84 to 1.52

1.00 to 2.01

0.73 to 2.26

0.69 to 1.43

0.34 to 4.19

1.36 to 2.47**

0.59 to 1.31

0.56 to 1.16

0.51 to 1.02

0.23 to 0.48**

95% CI

Embarrassing
OR

1.08

Ref.

1.11

Ref.

1.26

1.50

Ref.

2.02

Ref.

1.46

Ref.

0.88

0.85

Ref.

0.73

0.70

Ref.

OR

0.83 to 1.42

0.80 to 1.53

0.75 to 2.14

1.09 to 2.08*

0.66 to 6.17

1.11 to 1.91**

0.62 to 1.27

0.61 to 1.19

0.52 to 1.02

0.51 to 0.97*

95% CI

Worry about risks of test

1.32

Ref.

1.19

Ref.

0.68

1.36

Ref.

3.97

Ref.

1.57

Ref.

0.71

0.68

Ref.

0.92

0.75

Ref.

OR

1.01 to 1.72*

0.86 to 1.65

0.41 to 1.14

0.97 to 1.89

0.86 to 18.33

1.20 to 2.05**

0.49 to 1.01

0.48 to 0.94*

0.66 to 1.28

0.54 to 1.03

95% CI

Afraid of results

Ref.

1.22 0.94 to 1.59

Ref.

1.01 0.73 to 1.40

Ref.

0.99 0.58 to 1.680

1.34 0.97 to 1.86

Ref.

1.76 0.58 to 5.34

Ref.

1.05 0.801 to 1.38

Ref.

0.74 0.52 to 1.06

0.67 0.48 to 0.93*

Ref.

1.15 0.83 to 1.60

0.82 0.59 to 1.13

95% CI

Worry about cancer
OR
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Ethnicity

Ref.

Ref.

 Female

0.89

0.91

Ref.

0.51

0.11

Ref.

 Male

1.06 to 1.88*

0.72 to 1.54

0.99

Gender

0.69 to 1.41

Ref.

 65–69

0.47 to 0.94*

0.53 to 1.047

 60–64

Age

Ref.

 Capsule endoscopy

OR

95% CI

Uncomfortable

OR

95% CI

Off-putting

Association between test offered and emotional barrier items (n=953)

 Colonoscopy

Condition

Table 3

Open access

7

Open access

No time

Other problems

Difficulties with transport

Health problems

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

Condition
 Colonoscopy

Ref.

 Capsule endoscopy

0.27

0.10–0.70**

0.75

Ref.
0.52 to 1.09

0.76

Ref.
0.48 to 1.18

0.70

Ref.
0.42 to 1.17

 CT colonography

0.46

0.19 to 1.09

0.80

0.55 to 1.18

0.64

0.40 to 1.04

0.58

0.33 to 1.01

Age
 60–64

Ref.

Ref.

Ref.

Ref.

 65–69

1.06

0.43 to 2.63

0.91

0.62 to 1.35

0.77

0.49 to 1.23

0.92

0.53 to 1.58

 70–74

1.28

0.48 to 3.39

1.03

0.68 to 1.55

0.65

0.39 to 1.10

0.80

0.44 to 1.46

0.35 to 1.55

1.18

0.86 to 1.61

1.33

0.91 to 1.96

0.54

Gender
 Male

Ref.

 Female

0.73

Ref.

Ref.

Ref.
0.34 to 0.86**

Ethnicity
 White

Ref.

 BAME

9.37

Ref.
2.23 to 39.36**

2.28

Ref.
0.73 to 7.10

3.32

Ref.
0.99 to 11.13

6.45

2.01 to 20.73**

Deprivation
 0 markers

Ref.

 1 marker

1.40

0.59 to 3.32

1.11

Ref.
0.76 to 1.61

1.65

Ref.
1.06 to 2.58*

1.35

Ref.
0.79 to 2.29

 2–3 markers

2.41

0.78 to 7.49

1.37

0.77 to 2.44

3.52

1.96 to 6.31**

2.54

1.27 to 5.07**

Paid employment
 No

Ref.

 Yes

2.42

Ref.
1.09 to 5.38*

0.97

0.28 to 1.26

0.83

Ref.
0.66 to 1.42

0.88

0.61 to 1.14

0.74

Ref.
0.55 to 1.41

0.95

0.50 to 1.09

0.96

0.56 to 1.63

Numeracy task
 Wrong

Ref.

 Correct

0.60

Ref.

Ref.

Ref.
0.61 to 1.49

Logistic regression models presented.
*P<0.05; **P<0.01.
BAME, Black, Asian and minority ethnic; CT, colonography.

Strengths and limitations
Our study has several limitations. First, our study used
hypothetical scenarios and non-
representative online
study samples. Although the vignettes were developed
in collaboration with clinicians, it was not possible in the
space available to fully explain the level of burden associated with each test which may have biased responses. For
example, in the CE vignette we stated that after the procedure it was possible to return to normal daily activities,
when in reality the patient may be required to take booster
laxatives and will have to return another day to have the
recording analysed. It is possible that CE emerged as the
second most preferred test due to the relatively positive
description of the procedure.
Furthermore, the experiments lacked behavioural validation, in that they only measured intentions and choice
in a hypothetical setting. The next step would be to test
the effect of offering alternative follow-up tests under
more ecologically valid conditions in a randomised
controlled trial.
A strength of our study is that we used comprehension
checks to ensure that all study participants sufficiently
8

engaged with the provided information about the
follow-up test.

CONCLUSIONS
While the results from this randomised online experiment
show a high acceptance of the current practice of the
NHS Bowel Screening Programme to invite individuals
who have an abnormal FOBt result for a follow-up CC,
our study also provides some evidence that offering CTC,
instead of CC, may increase the total number of participants undertaking a follow-up test. Although CTC and
CE are not currently endorsed as a screening modalites,
our study provides some evidence that for high-risk and
hard-to-engage groups, such as those who have a positive
FOBt but refuse follow-up, offering alternative tests may
increase intentions to engage with medical professionals
and receive appropriate care.
Twitter Aradhna Kaushal @aradhnakaushal and Robert Kerrison @RobertSKerrison
Acknowledgements We would like to acknowledge the contribution to the study
materials by Professor Owen Epstein, Tim Rayne and Dr. Andrew Plumb.
Kaushal A, et al. BMJ Open 2020;10:e035264. doi:10.1136/bmjopen-2019-035264

BMJ Open: first published as 10.1136/bmjopen-2019-035264 on 26 July 2020. Downloaded from http://bmjopen.bmj.com/ on July 31, 2020 by guest. Protected by copyright.

Table 4 Association between study condition and practical barrier items (n=953)

Open access

10

Funding This report presents independent research commissioned and funded
by the National Institute for Health Research (NIHR) Policy Research Programme,
conducted through the Policy Research Unit in Cancer Awareness, Screening and
Early Diagnosis, PR-PRU-1217–21601. RK is supported by a Cancer Research UK
Population Research Fellowship (C68512/A28209).

13

Disclaimer The views expressed are those of the authors and not necessarily
those of the NIHR, the Department of Health and Social Care or its arm's length
bodies, or other Government Departments.

14

Competing interests None declared.
Patient consent for publication Obtained.
Ethics approval This research project was approved by UCL Research ethics
committee (approval number 14687/001). All participants were asked to give
explicit written consent for their data to be used and published as part of this
research project before taking part in this study.

11
12

15
16
17

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement All data relevant to the study are included in the
article or uploaded as online supplementary information. All data files and materials
are publicly available via the Open Science Framework and can be accessed
at https://accounts.o sf.io/l ogin?service=h ttps://osf.io/fx69t/?v iew_only=46ba
2185c 26940a89c19bde28 da40a9c.&view_only=46ba2185c2694 0a89c19bde2
8da40a9c
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0 /.
ORCID iDs
Aradhna Kaushal http://o rcid.org/0000-0002-3815-0624
Robert Kerrison http://orcid.org/0 000-0002-8900-749X
Christian von Wagner http://orcid.org/0000-0002-7971-0691

18
19
20
21
22
23
24
25
26

REFERENCES

1 Cancer Research UK. Bowel cancer statistics. Available: https://
www.cancerresearchuk.org/health-professional/cancer-statistics/
statistics-by-cancer-type/bowel-cancer [Accessed July 2019].
2 Logan RFA, Patnick J, Nickerson C, et al. Outcomes of the bowel
cancer screening programme (BCSP) in England after the first 1
million tests. Gut 2012;61:1439–46.
3 Hirst Y, Stoffel S, Baio G, et al. Uptake of the English bowel
(colorectal) cancer screening programme: an update 5 years after the
full roll-out. Eur J Cancer 2018;103:267–73.
4 Kearns B, Whyte S, Seaman HE, et al. Factors associated
with completion of bowel cancer screening and the potential
effects of simplifying the screening test algorithm. Br J Cancer
2016;114:327–33.
5 Beshara A, Ahoroni M, Comanester D, et al. Association between
time to colonoscopy after a positive guaiac fecal test result and risk
of colorectal cancer and advanced stage disease at diagnosis. Int J
Cancer 2020;146:1532–40.
6 Kaalby L, Rasmussen M, Zimmermann-Nielsen E, et al. Time to
colonoscopy, cancer probability, and precursor lesions in the
Danish colorectal cancer screening program. Clin Epidemiol
2019;11:659–67.
7 Paynter S. A pilot study exploring primary care involvement in
re-engaging patients with the bowel cancer screening programme
who have tested positive on screening but failed to complete
colonoscopy. Public Health England, 2015.
8 Plumb AA, Ghanouni A, Rainbow S, et al. Patient factors associated
with non-attendance at colonoscopy after a positive screening faecal
occult blood test. J Med Screen 2017;24:12–19.
9 Honein-AbouHaidar GN, Kastner M, Vuong V, et al. Systematic
review and meta-study synthesis of qualitative studies evaluating

Kaushal A, et al. BMJ Open 2020;10:e035264. doi:10.1136/bmjopen-2019-035264

27
28

29
30
31
32

33
34
35
36

facilitators and barriers to participation in colorectal cancer
screening. Cancer Epidemiol Biomarkers Prev
Power E, Miles A, von Wagner C, et al. Uptake of colorectal cancer
screening: system, provider and individual factors and strategies to
improve participation. Future Oncol
AJJoPH D. Incomplete diagnostic follow-up after a positive colorectal
cancer screening test: a systematic review. , 2017: 40, e46–58.
Selby K, Baumgartner C, Levin TR, et al. Interventions to improve
follow-up of positive results on fecal blood tests. Ann Intern Med
2017;167:565–75.
Carlson CM, Kirby KA, Casadei MA, et al. Lack of follow-up after
fecal occult blood testing in older adults: inappropriate screening or
failure to follow up? Arch Intern Med 2011;171:249–56.
Groth S, Krause H, Behrendt R, et al. Capsule colonoscopy
increases uptake of colorectal cancer screening. BMC Gastroenterol
2012;12:80.
Rex DK, Lieberman DA. A survey of potential adherence to capsule
colonoscopy in patients who have accepted or declined conventional
colonoscopy. J Clin Gastroenterol 2012;46:691–5.
Pooler BD, Baumel MJ, Cash BD, et al. Screening CT colonography:
multicenter survey of patient experience, preference, and potential
impact on adherence. AJR Am J Roentgenol 2012;198:1361–6.
Kim DH, Pickhardt PJ, Taylor AJ, et al. Ct colonography versus
colonoscopy for the detection of advanced neoplasia. N Engl J Med
2007;357:1403–12.
Iddan G, Meron G, Glukhovsky A, et al. Wireless capsule endoscopy.
Nature 2000;405:417.
Katz I, Assor A. When choice motivates and when it does not. Educ
Psychol Rev 2007;19:429–42.
Patall EA, Cooper H, Robinson JC. The effects of choice on intrinsic
motivation and related outcomes: a meta-analysis of research
findings. Psychol Bull 2008;134:270–300.
Zuckerman M, Porac J, Lathin D, et al. On the importance of self-
determination for intrinsically-motivated behavior. Personality and
Social Psychology Bulletin 1978;4:443–6.
Partin MR, Powell AA, Burgess DJ, et al. Bringing an organizational
perspective to the optimal number of colorectal cancer screening
options debate. J Gen Intern Med 2012;27:376–80.
Stoffel ST, Goodwin M, Sieverding M, et al. Testing verbal quantifiers
for social norms messages in cancer screening: evidence from an
online experiment. BMC Public Health 2019;19:658.
Stoffel ST, Hirst Y, Ghanouni A, et al. Testing active choice for
screening practitioner's gender in endoscopy among disinclined
women: an online experiment. J Med Screen 2019;26:98–103.
Smith SG, McGregor LM, Raine R, et al. Inequalities in cancer
screening participation: examining differences in perceived benefits
and barriers. Psychooncology 2016;25:1168–74.
Lipkus IM, Samsa G, Rimer BK. General performance on a
numeracy scale among highly educated samples. Med Decis Making
2001;21:37–44.
McGregor LM, von Wagner C, Vart G, et al. The impact of
supplementary narrative-based information on colorectal cancer
screening beliefs and intention. BMC Cancer 2015;15:162.
von Wagner C, Bonello B, Stoffel S, et al. Barriers to bowel
scope (flexible sigmoidoscopy) screening: a comparison of non-
responders, active decliners and non-attenders. BMC Public Health
2018;18:1161.
Wardle J, McCaffery K, Nadel M, et al. Socioeconomic differences
in cancer screening participation: comparing cognitive and
psychosocial explanations. Soc Sci Med 2004;59:249–61.
Cohen J. Statistical power analysis for the behavioral sciences.
Routledge, 2013.
StataCorp. Stata statistical software: release 16. College Station, TX:
StataCorp LLC, 2019.
Pioche M, Ganne C, Gincul R, et al. Colon capsule versus computed
tomography colonography for colorectal cancer screening in patients
with positive fecal occult blood test who refuse colonoscopy: a
randomized trial. Endoscopy 2018;50:761–9.
Sali L, Grazzini G, Ventura L, et al. Computed tomographic
colonography in subjects with positive faecal occult blood test
refusing optical colonoscopy. Dig Liver Dis 2013;45:285–9.
Robb KA, Solarin I, Power E, et al. Attitudes to colorectal cancer
screening among ethnic minority groups in the UK. BMC Public
Health 2008;8:34.
O'Malley AS, Beaton E, Yabroff KR, et al. Patient and provider
barriers to colorectal cancer screening in the primary care safety-net.
Prev Med
Imperiale TF, Ransohoff DF, Itzkowitz SH, et al. Multitarget stool
DNA testing for colorectal-cancer screening. N Engl J Med
2014;370:1287–97.

9

BMJ Open: first published as 10.1136/bmjopen-2019-035264 on 26 July 2020. Downloaded from http://bmjopen.bmj.com/ on July 31, 2020 by guest. Protected by copyright.

Contributors AK, STS and CvW developed the study concept. All authors
contributed to the study design. AK, STS and CvW performed the data analysis and
interpretation. AK and STS drafted the manuscript, RK and CvW provided critical
revisions. All authors approved the final version of the manuscript for submission.

