. eprints@whiterose.ac.uk
Whlte Rose https://eprints.whiterose.ac.uk

N
(@) Rresearch onii
N’ esearc niine Universities of Leeds, Sheffield and York

Deposited via The University of Sheffield.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/205520/

Version: Published Version

Article:

Dennison, R.A., Thomas, C.V., Morris, S. et al. (2023) A discrete choice experiment to
understand public preferences and priorities for risk-stratified bowel cancer screening
programmes in the UK. Preventive Medicine, 177 (107786). ISSN: 0091-7435

https://doi.org/10.1016/j.ypmed.2023.107786

Reuse

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the
authors for the original work. More information and the full terms of the licence here:
https://creativecommons.org/licenses/

Takedown

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

ﬁ 32, | University of P UNIVERSITY

UNIVERSITY OF LEEDS %~ Sheffield NS W



mailto:eprints@whiterose.ac.uk
https://doi.org/10.1016/j.ypmed.2023.107786
https://eprints.whiterose.ac.uk/id/eprint/205520/
https://eprints.whiterose.ac.uk/

Journal Pre-proof

A discrete choice experiment to understand public preferences
and priorities for risk-stratified bowel cancer screening
programmes in the UK

Rebecca A. Dennison, Chloe V. Thomas, Stephen Morris, Juliet
A. Usher-Smith

PII: S0091-7435(23)00372-9

DOI: https://doi.org/10.1016/j.ypmed.2023.107786
Reference: YPMED 107786

To appear in: Preventive Medicine

Received date: 22 August 2023

Revised date: 10 November 2023

Accepted date: 14 November 2023

Please cite this article as: R.A. Dennison, C.V. Thomas, S. Morris, et al., A discrete choice
experiment to understand public preferences and priorities for risk-stratified bowel cancer
screening programmes in the UK, Preventive Medicine (2023), https://doi.org/10.1016/
J-ypmed.2023.107786

This is a PDF file of an article that has undergone enhancements after acceptance, such
as the addition of a cover page and metadata, and formatting for readability, but it is
not yet the definitive version of record. This version will undergo additional copyediting,
typesetting and review before it is published in its final form, but we are providing this
version to give early visibility of the article. Please note that, during the production
process, errors may be discovered which could affect the content, and all legal disclaimers
that apply to the journal pertain.

© 2023 Published by Elsevier Inc.


https://doi.org/10.1016/j.ypmed.2023.107786
https://doi.org/10.1016/j.ypmed.2023.107786
https://doi.org/10.1016/j.ypmed.2023.107786

A discrete choice experiment to understand
public preferences and priorities for risk-stratified

bowel cancer screening programmes in the UK

Rebecca A. Dennison,”"* Chloe V. Thomas,”* Stephen Morris,”* Juliet A. Usher-Smith™*
? Primary Care Unit, Department of Public Health and Primary Care, Ui, ersity of Cambridge,
Cambridge, CB2 OSR, UK

® School of Health and Related Research, University of Sheffic id, Z“ ffield, S1 4DA, UK
* Corresponding author: rl423@medschl.cam.ac.uk

' ORCID: 0000-0002-0847-0723
? ORCID: 0000-0001-8704-3262
* ORCID: 0000-0002-5828-3563

* ORCID: 0000-0002-8501-2531

Abstract word count: 250 wo. s

Manuscript word count. 2,227 words



Abstract

Objective: Public acceptability of bowel cancer screening programmes must be maintained,
including if risk stratification is introduced. We aimed to describe and quantify preferences for
different attributes of risk-stratified screening programmes amongst the UK population, focussing on

who to invite for bowel screening.

Methods: We conducted a discrete choice experiment (DCE) including the following attributes: risk
factors used to estimate bowel cancer risk (age plus/minus sex, lifestyle factors and genetics);
personalisation of risk feedback; risk stratification strategy plus resource implications; default
screening in the case of no risk information; number of deaths prev. rted by screening; and number
experiencing physical harm from screening. We used the results of co. ditional logit regression
models to estimate the importance of each attribute, willingne. .~ uade-off between the

attributes, and preferences for different programmes using -~ ynte.porary risk scores and models.

Results: 1,196 respondents completed the survey, genera.ing 21,528 DCE observations. Deaths
prevented was the most influential attribute on resp ... dents’ decision-making (contributing to
58.8% of the choice), followed by harms experier.ea {25.9%). For every three additional deaths
prevented, respondents were willing to acc ‘bt 7 n additional screening harm per 100,000 people.
Risk factors and risk stratification stratesv contnouted to just 11.1% and 3.6% of the choice,
respectively. Although the influence on . >cision-making was small, respondents favoured more

personalised feedback.

Conclusions: Bowel cancer screer..ng programmes that improve cancer outcomes, particularly by
preventing more deaths amo..ost t’10se screened, are most preferred by the public. Optimising risk
prediction models, develo, ing | ublic communication, and readying infrastructure should be

prioritised for implementat »n.

Keywords

Cancer Screening; Health Policy; Personalized Medicine; Risk Stratification; Community Survey;

Discrete Choice Experiment; Acceptability

Highlights

o The outcomes of bowel cancer screening programmes are most important to the public
e Personalised risk feedback is preferred over generic information, but not essential
e Complex risk prediction models are preferred over age-based screening

e Risk-stratified bowel cancer screening could be implemented if these criteria are met



e The real-life acceptability of risk stratification should be assessed in the future
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Introduction

Cancer screening has typically been offered to members of the public of a specified age according to
uniform screening schedules. In order to improve the screening benefits-to-harms ratio and better
distribute resources, policymakers and researchers are increasingly considering incorporating risk
stratification(Roberts, 2018). A risk-stratified programme requires all potential participants to
undergo a risk assessment so that one or more aspects of screening can be tailored according to
individual risk. Stratification could be implemented at eligibility, meaning some people are invited
for their first test earlier than others, or used to inform which tests are offered, how frequently, and

when to refer for further investigations.

Bowel cancer screening can both detect cancer earlier, resulting ir imroved outcomes, and prevent
development of cancer through the removal of precancerous p.iy,>suill et al., 2012). The English
NHS Bowel Cancer Screening Programme is transitioning frev1 inviung individuals to begin faecal
immunochemical testing (FIT) at age 60 to begin at 50 ye: rs(L.°gan et al., 2012; Public Health
England, 2015). Those with positive FIT results are offere 4 co.onoscopy and subsequent screening or
surveillance; those with negative results complete L'ean al FIT testing until age 74. However, risk of
bowel cancer varies considerably across the .o ula.an(Carr et al., 2020), with diet and physical
activity, digestive conditions and genetics all a. ~ociated with increased risk, in addition to
age(Haggar and Boushey, 2009). Conseque. tly, individuals have varied propensities to benefit from
screening. Risk prediction models based sn .nese factors could therefore be used to inform age at
the first bowel screening invitation, "airns et al., 2022), which could improve bowel cancer incidence
and mortality(Thomas et al., 20?14, reduce colonoscopy harms in those at low risk(Hull et al., 2020),
and improve efficiency for colu.2 o< opy services that are under increasing pressure from high

demand and low yield{ av.n et al., 2013; Shenbagaraj et al., 2019).

Public acceptability is a baic criterion for all screening programmes(Dobrow et al., 2018), and is
essential to maintain uptake and trust in healthcare. Qualitative research and surveys suggest that
risk stratification is considered as logical and therefore acceptable, although few studies have
examined bowel screening(Taylor et al., 2023a). Participants informed in community juries favoured
risk-stratified bowel screening overall because of the potential benefits to individuals and
society(Taylor et al., 2023b). However, there were concerns over whether it was unfair or negatively
impacted people at low risk(Taylor et al., 2023b). We recently found that preferences for screening
eligibility for cancer in general were driven by maximising sensitivity(Dennison et al., 2023).

Preferences and priorities in the context of bowel cancer, however, have not been quantified.



Therefore, we conducted a discrete choice experiment (DCE) to explore preferences for different

attributes of potential risk-stratified bowel cancer screening programmes, focusing on starting age.

Methods

Ethical approval was obtained from the University of Cambridge Psychology Research Ethics

Committee (PRE.2021.092).

Participants and recruitment

We recruited a representative sample of the UK population in terms of age, sex and ethnicity using
an online recruitment platform (Prolific Academic Ltd, www.prolific co). Prolific members viewed a
brief overview before reading the full participant information shee* ~na _iving online consent if they
were interested in taking part. Respondents were able to withdr~w >* any time without giving a

reason. They were compensated £2.50 for completing the su ve -

Survey design

The survey (Supplementary File) was adapted from t*._* used in our previous study(Dennison et al.,
2023) and hosted on the Gorilla Experiment Build.:r (v...w.gorilla.sc). The survey was first completed
by 20 members of the public in think-aloud 'nte' views, which will be reported separately. Briefly,
individuals aged 40-79 years with a range of den.ographics but no personal history of cancer or
expertise in medicine were recruited bv . ma ket research company. They completed the survey
during an online interview while des~-ibi."< their thoughts and decision-making processes. Changes

made to the survey in response tc the<e interviews are described in Table S1.

The survey started with infor, ~atio ' about bowel cancer screening plus three simple questions to
check understanding. This ~vas ‘ollowed by the DCE itself and a short evaluation, including ease of
choosing between program nes and ranking the attributes. Participants then provided demographic
information and answered questions about numeracy, perception of cancer risk and worry, and

attitudes towards screening, using validated questions where available.

Attributes and levels included in the DCE are explained in Table 1. They were selected following
literature reviews, discussion with experts in DCE design and screening, and consultation with PPI
representatives. Data from the patient-level Microsimulation Model in Cancer of the Bowel (MiMiC-
Bowel)(Thomas et al., 2021a, 2021b) were used to inform the levels of the selected attributes, which
reflect plausible and clinically-relevant ranges while avoiding extreme values. A full description of
MiMiC-Bowel is available elsewhere(Thomas et al., 2020). Briefly, it simulates the life course of a

representative set of English NHS patients (with characteristics taken from the Health Survey for



England(Health Survey for England, 2014) including development of bowel cancer according to
individual cancer risk, disease progression and response to different screening and surveillance
strategies. Modelled risk factors include age, sex, ethnicity, family history, lifestyle factors and
genetic factors. Individual differences in cancer risk and other parameters are implemented in the
model where empirical data is available to inform this (e.g. men have a higher risk of cancer than

women, but lower uptake of screening).

Nonsense/illogical combinations of levels were removed from the list of possible scenarios.
Coefficients from analysis of the think-aloud interviews were used as priors to develop the 18 choice
sets, using the Stata 15 (StataCorp, College Station, Texas, USA) command -dcreate- to generate the
most efficient design. The questions were then split into two blocks (us:ng -blockdes-) and two

random orders were assigned (Table S2). This generated four arms for _:1:1:1 randomisation.

Each choice set was a forced-choice elicitation in which respc nac...s chose between two
programmes, without the option to opt-out because bow 2| ca 1cer screening programmes are
already established. One question was displayed per pag :. Ke~oondents were informed that they

would not be able to review or change their answer .

Statistical analysis
Descriptive statistics were used to sumr. arise respondents’ characteristics and evaluation responses.
Fixed-effects conditional logit regressic.11 ~oaels were used to analyse choice set responses(Lancsar
and Louviere, 2008). The resulting b -0 cucfficients were then used to calculate relative attribute
importance, marginal rates of sutstituion and the probability that specified screening programmes
would be preferred(Hauber et al., 016). This was done to illustrate the impact of each attribute at
the levels presented to resson'ents, then to model overall preference for four risk-stratified
screening programmes co. “pared to screening all at age 60, based on MiMiC-Bowel(Thomas et al.,
2021a):
1. Men invited at a younger age than women (age 56 and 60, respectively): 10-year area under
the receiver operating characteristic curve (AUROC) 0.553(Thomas et al., 2021b);
2. Risk-stratified using a lifestyle risk score: AUROC approximately 0.68;
3. Risk-stratified using a lifestyle and genetic risk score (“total risk plus sex”): AUROC
0.721(Thomas et al., 2021a);
4. Risk-stratified using a lifestyle and genetic risk score (hypothetical model with higher

discrimination estimated by the authors).

The main logit model included all responses. Two sensitivity analyses were also conducted: first,

excluding respondents who showed poor understanding of the concepts by failing to answering 22



DCE understanding questions correctly; second, excluding responses indicative of poor attention or
diligence when completing the survey (respondents who selected the same answer in every choice
set, the fastest 5% respondents to complete the whole survey [£8.47 minutes total], or the fastest

5% responses to individual choice sets [<2.67 seconds per question]).

Additionally, seven subgroup analyses were run, with two or three groups in each. The demographic
subgroups were age (older or younger than 55 years), sex (male or female), social grade based on
the occupation of the person with the highest income in the household (working class, middle class
or other), and simplified ethnicity (white or any other ethnicity [non-white]). The cancer and
screening subgroups were experience of cancer through personal history, family history or close
friend/other family member (yes or no), and views on screening benen .~ (screening is always
worthwhile, screening is never worthwhile, or it depends). The finc! su'.group analysis was ease of
completing the survey (extremely or very easy, slightly easy or “ligh ly difficult, or extremely or very

difficult). Differences between groups were assessed usine ~hi--quare tests.

All analyses were performed using Microsoft Excel or Ste.a 1. P-values <0.05 were considered

statistically significant throughout.

Results

Respondents

The survey was available for 54 houre be w:en 11-15 November 2022 until the target sample size
was attained. When the survey w is \~itiated, 42,973 Prolific participants met the eligibility criteria.
Prolific’s demographic data show ~d .hat 85% of these participants were White, 61% were female,
60% had university-level ed ..aticn, and 45% self-reported to be in the top five socioeconomic status

deciles.

1,242 participants viewed the information sheet and 1,196 participants completed the survey (Figure
S1), generating 21,528 DCE observations. Table 2 summarises respondents’ demographics and
experiences of cancer. Of note, the majority had a university degree (59.9% of the 1,196
respondents) or were in a middle-class household (79.9%). While 6.1% had a personal history of
cancer, many reported familiarity with cancer through a close family member or friend (52.2%) or
family history (37.2%). As shown in Table S3, 70.0% respondents rarely or never thought about their
personal chances of developing cancer and 63.4% always considered screening to be worth the

potential harms.

Respondents took a median 17.3 minutes (interquartile range, IQR 13.0-23.4) to complete the

survey. The median response time for individual DCE questions was 12.4 seconds (IQR 6.7-22.6).



83.7% and 84.4% respondents correctly answered >2 of the three numeracy and DCE understanding

guestions, respectively. 54.3% found completing the DCE to be easy (Table S4).

Main analysis

As shown in Table 3, the number of deaths prevented through screening was the most influential
attribute on respondents’ decision-making (contributing to 58.8% of the choice), followed by
number of people harmed by screening (15.9%). Respondents preferred programmes preventing
more deaths and giving fewer harms. For every three additional deaths prevented, respondents
were willing to accept an additional screening harm per 100,000 people. Which factors were
collected for risk prediction and the level of feedback on individual howel cancer risk were much less
important (11.1% and 8.1%, respectively). Age and sex, and age, sev, lite_tyle and genetic risk scores
were preferred to age-based models in relative terms, with respnnd~r s willing to accept 78 fewer
deaths prevented or 27 additional screening harms for the mas. co nprehensive risk assessment.
Similarly, they were willing to accept 144 fewer deaths pr.veted or 50 additional screening harms
for detailed personalised feedback. The screening strategy 1. elf (including relative resource
implications) and the default risk level in case of no -is'. irformation had minimal impact on

programme preferences.

Figure 1 shows the relative impact of each attr..ute, at the levels shown to respondents, on the
average probability of choosing a programr. .=. For example, assessing age and sex made a
programme 14% more likely to be prefer ‘er. over only assessing age, if all other aspects of the

programmes were the same.

Figure 2 illustrates that risk-adapi. 1 screening programmes, with the screening outcomes predicted
using current risk models, ire ’kely to be preferred over a programme in which everyone is invited
at age 60. As additional ris!- factors are included, both the number of screening harms and deaths
prevented increase, but tne numbers of deaths prevented outweigh the screening harms and result
in the anticipated strength of preference increasing. In this case, the degree of personalised
feedback on the risk result has an important impact on preference. For example, even though it
prevents more cancer deaths (and results in slightly more harms), programme 4 with basic

personalised feedback is as favourable as programme 3 with detailed personalised feedback.

Sensitivity analyses
The order of attribute priority did not change when respondents who showed poor DCE
understanding (n=187 respondents) and non-attentive responses (n=2,054 observations from 230

respondents) were excluded, as shown in Table S5. The model excluding those with poor DCE



understanding was statistically significantly different to that used in the main analysis, but clinically-

relevant differences were not identified.

Subgroup analyses

There were statistically significant differences in the subgroup analyses (Table S6). Of note,
respondents of white ethnicities preferred non-age-based screening, and were against inviting
people at high risk for screening earlier (using more resources) whereas non-white respondents did
not exhibit these views. While both groups favoured programmes that prevented more deaths and
resulted in fewer harms, the magnitude of these preferences were smaller in non-white
respondents. Respondents who believe screening is only sometimes worthwhile placed greatest
importance on minimising the number of screening harms compare~ to “hose who believed
screening is always worthwhile. Lastly, respondents who found cor . »1-.cing the DCE easiest had
stronger preferences against non-age-based invitation strate jic = ~jainst treating people as average
risk of bowel cancer in the absence of information, as we!’ a_ stionger preferences for choosing

programmes based on the number of cancer deaths prev~n. «d.

Self-reported attribute priorities

Respondents frequently ranked the attribut :s ir the order of the preference revealed in the DCE
(Figure 3). Most respondents ranked the numbe. of deaths prevented as their priority (83.1%)
followed by the number experiencing sc=~en.~g harms (46.2%), and default risk level was least
important (43.2%). Notably, the scre~nin - crategy was more important to respondents than the

resources required to implement 't.

Discussion

The UK public favour bov. =l Luncer screening programmes that save most lives and result in fewest
physical harms. Coupled v.:ch preferences for more personalised feedback and complex risk
prediction, our findings suggest that policy makers can be assured that changes to screening
eligibility, including risk stratification, that result in improved outcomes will be acceptable to the

public.

The public priority for saving lives was not unexpected and has been seen across screening
programmes(Dennison et al., 2023; Waller et al., 2015). Similarly, despite clear presentation of
screening harms (including death resulting from colonoscopy), our findings are consistent with other
studies that have shown that screening harms are less salient than preventing deaths(Banks et al.,
2014; Dennison et al., 2023; Van den Bruel et al., 2015). This study adds quantification of the trade-

off between harms and benefits within the context of bowel cancer screening — participants in this



study were willing to accept one additional physical harm for each three additional lives saved. This
highlights the importance of developing risk prediction models, and accompanying risk thresholds
and implementation strategies, that optimise the prevention of deaths. Our findings also suggest
that the public prefer more comprehensive risk models and those incorporating fixed attributes such
as sex or genetic risk rather than potentially modifiable lifestyle factors. This preference for genetic
risk factors over lifestyle factors and willingness to provide samples for genetic risk assessment for
bowel cancer has been seen previously(Dennison et al., 2022, 2023; Saya et al., 2022; Usher-Smith et

al., 2021).

We further show the potential value of providing more personalised risk feedback. Members of the
public have previously shown willingness to receive personalised risk te ~dback and/or prevention
advice around the time of screening(Mills et al., 2021; Stevens et &' . 2( 18). However, most previous
research has focused on whether provision of such informatini wor Id (or would not) result in
change in unhealthy behaviours(French et al., 2017). We fi=- 1, at such feedback may increase
support for bowel screening, independent of the benefits .- *.arms or incorporation of risk
stratification and to a degree comparable with prev.:m ng in excess of an additional 140 deaths per

100,000 people.

Our findings also have implications for how ci. nges to bowel cancer screening programmes are
communicated. We found that people of 1.~n-white ethnicity did not prefer risk prediction using
more risk factors and those who hold I.s* s11ong views in support of screening were more
considerate of physical harms. Tailc-ed communication, particularly for people of non-white
ethnicity who already have low~r s -reening uptake, particularly South Asians(Campbell et al., 2020;
Sekhon Inderjit Singh et al., 2023). will therefore be important. Focusing the rationale for the

changes on the lives sz ‘ea aver all is also most likely to achieve highest levels of public acceptability.

A strength of this study w.. the use of realistic estimates, albeit some based on the anticipated
performance of future risk models, of the benefits and harms across screening strategies using
MiMiC-Bowel. Another is the large sample size that gave sufficient power to compare the
preferences of subgroups. We recruited a sample representative of the UK in terms of age, sex and
ethnicity, however it is unlikely that the sample is representative across unmeasured characteristics.
As a result of using a sample representative of the UK in terms of age, sex and ethnicity, the majority
of participants in this study were of white ethnicity. We found that their views differed from those of
non-white participants, but were not able to explore any differences within other ethnicities in this
study due to low sample sizes. Also, the sample was 80% middle class, yet the subgroup analysis

suggests that there were no significant differences between the views of working- and middle-class



individuals. While the design of the study meant respondents considered multiple aspects of
screening programmes that were represented by the seven attributes, some potential attributes
were missing (e.g. absolute screening costs were not available/accurate) while others lacked
precision (e.g. we did not distinguish between the severity of screening harms or individual lifestyle
risk factors despite some being more acceptable than others(Dennison et al., 2022)). This was to
ensure respondents were not overwhelmed by excessive information to read or weigh-up when
selecting between programmes and to reflect the likely level of information that would be provided
if risk stratification were introduced. Whilst it is unclear how much attention respondents truly paid
to the survey, the sensitivity analyses and median time spent on each DCE question suggest that the
overall findings are robust. The consistency between participants’ co - scious (self-reported) and
subconscious (choice) preferences seen here and previously(Denn son 2t al., 2023) further shows
that our findings are robust and suggests that the preferences ve  hserve here are likely to apply

across cancer screening programmes.

Conclusion

Changes to bowel cancer screening policies that see « fo ‘'mprove cancer outcomes through the
introduction of risk stratification and provisio~ nt . ~ore personalised feedback to individuals are
anticipated to be acceptable to the public. U, t".nising risk prediction models, particularly those
incorporating non-modifiable and geneti. risk factors, developing public communication materials
and conducting implementation studie ; t» o <sess the real-life impacts and acceptability of risk

stratification should now be prioriti..ea.
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Tables

Table 1. Description of the attributes of risk-stratified bowel cancer screening programmes
included in the DCE, and the levels that each attribute could take.

Attribute
name Attribute description Potential combination of levels for each level of risk factors
Personal risk of bowel cancer
Risk factors Individual characteristics and Age, sex and Age, sex, lifestyle
bowel cancer risk factors Age Age and sex lifestyle risk and genetic risk
collected from each person factors factors
Feedback level | Level of feedback provided on Generic (no Generic (no Generic (no Generic (no
individual risk of bowel cancer personalisation) personalisation) personalisation) personalisation)
X Basic Basic personalised | Basic personalised
personalised
X X Detailed Detailed
. _nersonalised personalised
Who is invited for screening
Screening When people will be invited to All at the same All at the same T + 'l at the same All at the same age
strategy” start screening age age — age
X High-risk i1 vited High-risk invited High-risk invited
earlier earlier earlier
X X O Risk-stratified Risk-stratified
Resource use’ Resources needed for screening | Same Sar e Same Same
More Mo. » More More
Default risk How to handle people with no Low Lo, Low Low
information with which to Average \verage Average Average
calculate risk of bowel cancer High —I—Hi h High High
Impact of the screening programme
Number of Number of deaths from bowel 300 300 300 300
deaths cancer that will be prevented by | 700 T 7 [700 700 700
prevented screening, per 100,000 people 850 - 850 850 850
1300 1,300 1,300 1,300
Number of Number of people who will 2 2 2 2
people experience physical harm from e, 20 20 20
harmed by screening (bleeding, damageto | 50 60 60 60
screening the bowel or death), per TN 100 100 100

100,000 people |

See survey outline (Supplementar. Fiie 1) for full descriptions of the attributes.

‘High-risk invited earlier’: people t 1.:gh risk will be invited before people at average and low risk;
‘risk-stratified’: people at high ./isk will be invited before average risk and low risk after average risk.
X Nonsense/illogical comb naticn omitted (initially all levels could be selected for every attribute,
then those marked were . mi..ed because they are not feasible for the individual levels of risk
factors).

“Including an illustration.

® paired with screening strategy — ‘all at the same age’ and ‘risk-stratified” would use the same
resources as the current screening programme; ‘high-risk invited earlier’ would use more resources
than the current screening programme.




Table 2. Distribution of self-reported demographic characteristics of the respondents of a survey
distributed to an adult sample representative of the UK public in 2022 (n=1,196).

Block 1/ order Block 1/ order Block 2/ order Block 2/ order
All 1 2 1 2
N 1,196 301 (25.2%) 298 (24.9%) 299 (25.0%) 298 (24.9%)
(100%)
Age (years)
<40 456 (38.1) 113 (37.5) 107 (35.9) 126 (42.1) 110 (36.9)
240 and <55 311 (26.0) 88 (29.2) 75 (25.2) 69 (23.1) 79 (26.5)
255 and <70 368 (30.8) 87 (28.9) 100 (33.6) 87(29.1) 94 (31.5)
>70 61 (5.1) 13 (4.3) 16 (5.4) 17 (5.7) 15 (5.0)
Sex’
Female 618 (51.7) 151 (50.2) 165 (55.4) 150 (50.2) 152 (51.0)
Male 578 (48.3) 150 (49.8) 133 (44.6) 149 (49.8) 146 (49.0)
Ethnic group
Asian 87 (7.3) 21(7.0) 21(7.1) 18 (6.0) 27(9.1)
Black 40 (3.3) 7(2.3) 10 (3.4] 11 (3.7) 12 (4.0)
Mixed and other 31(2.6) 5(1.3) 6 (1.0) 8(1.7) 12 (2.0)
White 1,038 (86.8) 268 (89.0) 261 (?L 262 (87.6) 247 (82.9)
Highest education level achieved -
GCSEs, O Levels or equivalent, or below 161 (13.5) 28 (9.3) 4° 71, 46 (15.4) 39 (13.1)
Further education, A levels or equivalent 318 (26.6) 82 (27.2) 11(26.) 79 (26.4) 77 (25.8)
Undergraduate degree 455 (38.0) 116 (38.5) 10 25.2) 116 (38.8) 118 (39.6)
Master's degree, PhD or professional |
qualification 262 (21.9) 75 (24.9) ‘PS (21.8) 58 (19.4) 64 (21.5)
Social grade (main household income earner)
Middle class (ABC1) 955 (79.9) 242 (80.4) 737 (79.5) 233 (77.9) 243 (81.5)
Working class (C2DC) 205(17.1) 51 (1 29 50 (16.8) 59 (19.7) 45 (15.1)
Other (including retired and student) 36 (3.0) 8(2.0V 11 (3.7) 7(2.3) 10 (3.4)
Current residence K
England 4’»
London and the South East 341 (28.0 189 (29.6) 82 (27.5) 84 (28.1) 86 (28.9)
North West 150 (12.5) * 41(13.6) 36 (12.1) 32(10.7) 41(13.8)
Other 520 ,13.5) 122 (40.5) 135 (45.3) 130 (43.5) 133 (44.6)
Northern Ireland 28 (2.3) 7(2.3) 6(2.0) 9 (3.0) 6(2.0)
Scotland 107 (8. 31(10.3) 23(7.7) 27 (9.0) 19 (6.4)
Wales 57.4 3) 11 (3.7) 16 (5.4) 17 (5.7) 13 (4.4)
Tobacco smoking status N
Never smoked | 766 (64.0) 181 (60.1) 193 (64.8) 197 (65.9) 195 (65.4)
Used to smoke 353(29.9) 103 (34.2) 97 (32.6) 80 (26.8) 78 (26.2)
Current smoker | 72(6.0) 17 (5.7) 8(2.7) 22 (7.4) 25 (8.4)
Self-reported weight category '
Underweight or about the right weight 614 (51.3) 155 (51.5) 141 (47.3) 155 (51.8) 163 (54.7)
Overweight I & 582 (48.7) 146 (48.5) 157 (52.7) 144 (48.2) 135 (45.3)
History of cancer N
Personal history
Yes 73 (6.1) 21(7.0) 20 (6.7) 15 (5.0) 17 (5.7)
No 1,123 (93.9) 280 (93.0) 278 (93.3) 284 (95.0) 281 (94.3)
Family history
Yes 445 (37.2) 124 (41.2) 108 (36.2) 108 (36.1) 105 (35.2)
No 715 (59.8) 166 (55.2) 180 (60.4) 184 (61.5) 185 (62.1)
Don’t know/prefer not to say 36 (3.0) 11 (3.7) 10 (3.4) 7(2.3) 8(2.7)
History in another close family member or
friend
Yes 624 (52.2) 157 (52.2) 156 (52.4) 159 (53.2) 152 (51.0)
No 541 (45.2) 138 (45.9) 132 (44.3) 135 (45.2) 136 (45.6)
Don’t know/prefer not to say 31(2.6) 6(2.0) 10 (3.4) 5(1.7) 10 (3.4)

91,192 (99.7%) participants indicated that the gender that they identify with is the same as the sex

they were registered as at birth.




Table 3: Association between attributes of risk-stratified bowel cancer screening programmes and
the preferences of an adult sample representative of the UK public in 2022 using conditional logit

regression, plus the relative importance of the attributes and marginal rates of substitution.

(n=1,196)
Marginal rates of
substitution®
Coefficient By
95% confidence P Relative importance By deaths harm
Attribute interval value (%) prevented s
Personal risk of bowel cancer
Risk factors 111
Age Ref
Age and sex 0.595 (0.414-0.777) <0.001 198.6 -68.4
Age, sex and lifestyle risk score 0.035 (-0.134-0.204) 0.683 11.7 -4.0
Age, sex, lifestyle and genetic risk score | 0.233 (0.059-0.407) 0.009 77.8 -26.8
Feedback level 8.1
Generic Ref
Basic personalised 0.204 (0.130-0.279) <0.001 68.2 -23.5
Detailed personalised 0.431 (0.320-0.542) <0.001 & 143.9 -49.6
Who is invited for screening N
Screening strategy (resource use) 3.f
All at the same age (same) Ref
High-risk invited earlier (more) -0.128 (-0.241-0.183) 0.027 -42.6 14.7
Risk-stratified (same) 0.064 (-0.054-0.064) 0.287 21.5 -7.4
Default risk TZ. :
Low Ref
Average -0.067 (-0.197-0.064) 0.323 -22.2 7.6
High 0.063 (-0.041-0.167) 0 .33 21.1 -7.3
Impact of the screening programme )
N deaths prevented (per 100,000) 0.003 (0.003-0.0n3)  <0.001 | 58.8 Ref -0.3
N people harmed by screening (per -0.009 (-0.01 0.0 8)  <0.001 | 15.9 2.9 Ref

100,000)

N: number of; ref: reference.
Number of participants: 1,196
Number of observations: 21,528
Pseudo R’: 0.3175

“Number of deaths prevented/numer o, screening harms respondents were willing to accept for

each attribute.




Figure legends

Figure 1. Relative impact of changing individual programme characteristics on the average
probability of choosing a risk-stratified bowel cancer screening programme in an adult sample
representative of the UK public in 2022 (n=1,196).

N: number of; ref: reference.

Figure 2. Probability of preferring specified risk-stratified bowel cancer screening programmes
modelled using MiMiC-Bowel compared to the current bowel cancer screening strategy in an adult
sample representative of the UK public in 2022 (n=1,196).

The current screening programme (reference) includes screening everyone from age 60, with generic
risk feedback, 300 bowel cancer deaths prevented and 17.5 screenin. 2arms per 100,000 people. (1)
Men invited at a younger age than women: high-risk invited earlier ..:<eu on age and sex, with 19
additional deaths prevented and 2.5 additional screening harms pe - 10 J,000 people. (2) Risk-
stratified using a lifestyle risk score: 88 additional deaths preve 1tea and 3.6 additional screening
harms per 100,000 people. (3) Risk-stratified using a lifestyle ina yenetic risk score: 156 additional
deaths prevented and 4.7 additional screening harms per .uC Ou0 people. (4) Risk-stratified using a
lifestyle and genetic risk score (hypothetical model): 300 u.'di*.onal deaths prevented and 26.5
additional screening harms per 100,000 people. The defwult is .o treat people as average risk in the
absence of risk information throughout.

Figure 3: Self-reported order of priority of a.* s:rent attributes of risk-stratified bowel cancer
screening programmes in an adult sam; 'e representative of the UK public in 2022 (n=1,132).

Number of participants (percentage).
N: number of.
1,125 respondents (99.4%) change.. the crder from that presented in the question.
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