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ABSTRACT

Introduction Preliminary studies of artificial intelligence
(Al) tools developed to support breast screening
demonstrate the potential to reduce radiologist burden and
improve cancer detection which could lead to improved
breast cancer outcomes. This study explores the public
acceptability of the use of Al in breast screening from the
perspective of screening-eligible women in England.
Methods 64 women in England, aged 50-70 years
(eligible for breast screening) and 45—49 years
(approaching eligibility), participated in 12 focus
groups—a3 online and 4 in person. Specific scenarios in
which Al may be used in the mammogram reading process
were presented. Data were analysed using a reflexive
thematic analysis.

Results Four themes described public perceptions of Al
in breast screening found in this study: (1) Things going
wrong and being missed summarises a predominant

and pervasive concern about an Al tool being used in
breast screening; (2) Speed of change and loss of control
captures a positive association of Al with technological
advances held by the women but also feelings of things
being out of their control, and that they were being left
behind and in the dark; (3) The importance of humans
reports concern around the possibility that Al excludes
humans and renders them redundant and (4) Desire for
thorough research, staggered implementation and double-
checking of scans included insistence that any Al be
thoroughly trialled, tested and not solely relied on when
initially implemented.

Conclusions It will be essential that future decision-
making and communication about Al implementation in
breast screening (and, likely, in healthcare more widely)
address concerns surrounding (1) the fallibility of Al, (2)
lack of inclusion, control and transparency in relation to
healthcare and technology decisions and (3) humans being
left redundant and unneeded, while building on women’s
hopes for the technology.

INTRODUCTION

Background

In the UK, the National Health Service
(NHS) offers breast screening every 3 years
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Few studies have investigated public and patient
acceptability of the use of artificial intelligence (Al)
in breast screening, and none have carried out an
in-depth qualitative exploration of the eligible pop-
ulation’s perceptions including a diverse sample
across England.

WHAT THIS STUDY ADDS

= This study found women eligible for breast screen-
ing in England have an awareness and understand-
ing of Al while also having low confidence in its use
in breast screening. Acceptability for this population
depended on the evidence of, or belief in, the follow-
ing: thorough research, staggered implementation,
double-checking of X-rays and results, data protec-
tion and safety and continued human involvement.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The specific concerns, attitudes and information
needs identified in this study hold major implica-
tions for communication and implementation of
Al in breast screening. Not attending to the issues
highlighted here risks damaging trust, alienating the
public and patients, and undermining the benefits of
breast screening.

to women aged 50-70 years. The programme
aims to reduce breast cancer mortality
through early detection and is estimated to
prevent 1300 breast cancer deaths a year." At
present, all breast screening mammograms in
England are reviewed by two trained health-
care professionals (‘readers’) and if there
is disagreement, a third reader arbitrates.®
However, the programme is currently facing
critical staff shortages,” with increasing pres-
sure on radiologists, exacerbated by backlogs
from the COVID-19 pandemic,4 and, like all
screening programmes, carries harm in terms
of overdiagnosis' and false positive results.’
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Artificial intelligence (Al), defined by the Office for
Artificial Intelligence® as ‘the use of digital technology
to create systems capable of performing tasks commonly
thought to require intelligence’, may help address some
of these issues in breast screening.

Freeman et al’ outline four common ways in which Al
has been applied to reading mammograms whereby it
may (1) replace the second reader, (2) assist the reader,
(3) be used as a triage tool and (4) replace all human
readers. Currently, a range of Al algorithms exist, with
different performance characteristics and outputs
ranging from binary outcomes to more detailed reports
on the location of a potential abnormality. Some of the
algorithms developed for the reading of mammograms
have been found to yield positive outcomes in the breast
screening context.”? ' Al more generally has the poten-
tial to improve screening sensitivity and specificity (distin-
guishing between non-cancerous lesions, lesions that
ought to be monitored and cancers that require imme-
diate treatment), address staff shortages, reduce practi-
tioner workload and burn-out and may also be able to
identify cases where women are at higher risk of having
fast-growing interval cancers.”

In addition to the need for robust prospective studies
ahead of clinical implementation, it is essential that
acceptability to the public and workforce is considered.
The UK National Screening Committee highlights clin-
ical, social and ethical acceptability as key criteria to
be assessed prior to implementation in any screening
programme.'' Healthcare acceptability is an overarching
concept related to the approval and adoption of a health-
care tool or innovation. It comprises cognitive, affective
and behavioural levels, bringing together constructs
acrosswhich judgements of approval can be made.'* There
is consensus that greater acceptability leads to higher
healthcare engagement including screening uptake.' In
the case of breast cancer screening, supporting engage-
ment is vital as lower acceptability could reduce participa-
tion rates, adversely affecting patient outcomes.'” Patient
and public involvement (PPI) in decisions regarding Al
use, including those regarding its deployment and regu-
lation, is fundamental for transparency, trust and confi-
dence."*'® This is particularly so, given the opaque nature
of Al algorithms, their as yet unconfirmed benefits and
harms, associated regulatory challenges surrounding Al
and the undetermined broader long-term impacts of Al
use on individuals and societies'® !’

Perceptions of Al in healthcare and breast screening

Previous work on public perceptions of Al in breast
screening, including a meta-synthesis of 12 qualitative
studies' and a systematic review with thematic analysis
(TA)," distills public understanding and perceptions
surrounding healthcare Al into a list of perceived bene-
fits, concerns and wishes. However, none has examined
views on Al being used in the UK’s NHS Breast Screening
Programme. Additionally, a deeper qualitative explora-
tion to understand the meaning-making underpinning

public perceptions of Al in breast screening could greatly
benefit future communication efforts, as public percep-
tions around Al evolve in response to increased contact
and familiarisation, technological developments, media
and advertising.

Little is known about participant experience and
acceptance of Al in breast screening.”’ Studies from
the Netherlands,21 2 Sweden,23 Italy,24 England25 and
Australia?® are inconsistent in terms of whether, and to
what degree, women want to be informed about the use
of Al. None has addressed what may drive differences in
information preference. A study carried out in the East
Midlands region of England, and primarily among NHS
employees, had limited scope.”” Qualitative research with
a larger, more diverse sample is warranted.

Research within the healthcare setting®” as well as the
wider literature on AI* suggests that understanding is
important for establishing trust in Al. A rapid review by
the Accelerated Access Collaborative identified lack of
understanding and misunderstanding by the UK public
surrounding Al in healthcare.'* A stakeholder analysis
conducted in Scotland concluded that a key strategy to
build support for Al in breast screening is to improve
knowledge for all stakeholders.*” To improve communi-
cations surrounding Al to the public, further research on
information needs is necessary. Additionally, disparities
in breast screening uptake and outcomes between socio-
economic and ethnic groups are well documented,”**
and it is paramount that these are not exacerbated by
the implementation of Al tools, or indeed by suboptimal
communication around these. It is, therefore, necessary
and ethically warranted that the views and concerns of
women from diverse backgrounds are captured.

Aims

This study explored perceptions of Al in the context of
the NHS Breast Screening Programme from the perspec-
tive of women eligible or approaching eligibility for
breast screening in England.

MATERIALS AND METHODS

Design

We carried out focus groups with women from across
England aged 4570 years. 20 best practice recommenda-
tions for effectively conducting and reporting TA* were
followed (online supplemental additional file 1).

The study protocol was preregistered on Open Science
Framework (https://osf.io/gqtcr).

This study was carried out as part of an independent
evaluation of Kheiron’s Mia Al tool but took a vendor-
agnostic approach, and neither the specific tool nor the
developer was presented to participants.

Recruitment

Participants were recruited via a research participant
recruitment agency (Saros Research UK; strategy 1;
n=52) and through local community groups (strategy 2;
n=12) between October and November 2022. The agency
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recruits to their panel through social media, online
advertising, print press, community outreach and word
of mouth and screen every new member with a telephone
call, achieving substantial demographic diversity. Strategy
1: Women from the online panel, aged between 45 and
70 and living in England were sent an invitation, partic-
ipant information sheet and screener questionnaire
(capturing ethnicity, Al attitudes and breast screening
history) by email. Eligible women were selected and allo-
cated to focus groups, with groups dedicated to women
with often underrepresented backgrounds (lower occu-
pational social grade—C2, D or E; Indian, Pakistani,
Bangladeshi backgrounds; Black, Black British, Carib-
bean or African backgrounds), experience (no previous
breast screening) and attitudes (negative attitudes to
AI; see online supplemental material for allocation by
group). The use of these dedicated groups was designed
to provide safe and inclusive spaces where participants
would feel comfortable expressing their views.

Strategy 2: We contacted community group gate-
keepers, shared fliers and posters at local libraries and
visited community centres in southeast London. The
recruitment materials were aimed at women between
45 and 70 years ‘who have limited internet access. For
example, if you do not own a smart phone/laptop, or if
you sometimes have trouble using the internet’. Those
interested in taking part were given or sent hard copies
of the materials in advance.

Women were excluded from the study if they (1) were
not a candidate for routine breast screening (eg, due to
not having breast tissue or receiving annual surveillance
due to elevated breast cancer risk), (2) had received
treatment for breast cancer within the past 5 years,
rendering them ineligible for routine screening, (3) had
participated in a study recruited through the recruitment
agency within 6 months prior to the focus groups or (4)
were unable to consent to or participate in a focus group
conducted in English.

Patient and public involvement

The study advisory group included five PPI contribu-
tors, recruited through National Institute for Health and
Care Research (NIHR)’s People in Research, who met
the eligibility criteria for regular breast screening and
differed by age, location across England, ethnicity and
previous PPI experience. They provided feedback on the
research plan, screener questionnaire and topic guide.
All study materials were reviewed by two additional PPI
representatives meeting the study eligibility criteria.

Data collection

The focus groups were offered both in-person and online
(via Microsoft Teams), were held in November 2022,
ran for 90 minutes and were audio (in-person) or video-
recorded (online). LG facilitated all groups, following
a semistructured topic guide (see online supplemental
material) and was supported by a notetaker for each group
(SA and PM). The topic guide was informed by models

of healthcare acceptability'® and utilisation,” as well as
findings from past Al public perceptions research'*#22°7
and supplemented with feedback from expert advisors.
Participants were first prompted to share their percep-
tions of breast screening, then their general perceptions
of Al and were then shown four example scenarios based
on possible uses of Al in breast screening® (see, figure 1
and online supplemental additional file 1).

At the beginning of each focus group, the facilitator
(LG; 30-year-old, white, female) disclosed that she did
not have a background in breast screening or Al This
served to position the facilitator as a non-expert whose
role was to support and capture participants’ thoughts
and opinions without bias. No vendor or product names
were shared. Recordings were transcribed verbatim by an
external company and checked for accuracy by LG, SA
or PM.

Data analysis

Reflexive TA was employed following Braun and Clarke’s
phases,”™ adopting a constructionist approach to account
for participant interactions in the focus group context.
Nowell et als™ quality criteria for TA were followed (see
also online supplemental additional file 1).

RESULTS

Sample characteristics

Table 1 presents participant characteristics. We were
successful in recruiting women from a range of back-
grounds with varying experience and attitudes towards
breast screening and Al Participants’ quotes are labelled
by group (G) and participant number (P): G#P#.

Contextual factors

There were three key characteristics of the participants
and the context within which the focus groups occurred.
First, the topics of cost and money were overriding
concerns. Participants most often reflected on the NHS
being strapped for resources, being ‘under pressure’ and
being ‘sold off’. This focus on money was wrapped up
with societal-level financial concerns and recent rises in
living costs in the UK. Second, before being provided
with any information, participants either conceptualised
AT as machines and robotics or as information processing
and computing. Third, feelings participants expressed
towards Al in general ranged from support and enthu-
siasm (with participants proposing and promoting the
possible benefits of Al), to wariness, scepticism and fear
(with participants using descriptions like scary, creepy
and frightening).

Main themes

The four themes presented in box 1 capture key patterns
across participants’ views and concerns surrounding Al
use within the NHS Breast Screening Programme, with
the perceptions captured in theme 4 tied to the issues
discussed in the other three themes.
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Scenario 1-0ne human plus one Al reader

Matching

Different
answers

Scenario 3 - Al support for two human readers

Scenario 2 - Al alone

Scenario 4 - Al as triaging tool

No signs of cancer

Signs of
cancer

Figure 1
intelligence.

Theme 1: things going wrong and being missed

There was support and interest in the use of Al in breast
screening based on the premise that it could bring bene-
fits or improvements. However, a prominent concern
expressed across groups was of things going wrong or
being missed while also questioning the reliability of
human readers in the current breast screening process.
This was tied to a perception that breast screening is a
context where it is particularly important for things to ‘go
right’, due to the intimate nature of the procedure and
the significance of missing a cancer. Conversely, partic-
ipants did not express concerns about false positives or
overdiagnosis, which is consistent with poor public aware-
ness of these risks.*’

Subtheme: Al going wrong and human error

Participants frequently brought up that Al ‘can go wrong’
(G1P3) due to power outages, hacking, viruses, glitches,
corruption of data, quality of data or programming.
There was a perception that Al is reliable at doing what
it is programmed to do and that limitations would be a
result of who programmed it, how it was programmed
and what it had been programmed to include. Only one
participant mentioned the possibility of Al deviating
from its programming by ‘not staying within parameters’
(G12P4).

There was an expectation that an Al tool should be
proved to be infallible before being clinically imple-
mented, with several participants explicitly insisting that
it should be ‘100% accurate’ (G1P3). Others, however,
indicated some tolerance around this, describing Al as

Scenarios of possible uses of Al within the breast screening pathway presented to participants. Al, artificial

being in its infancy with allowance for some errors that
might prompt developers to make improvements.

Participants also regularly brought up that humans
are likely to make mistakes or often do, citing exam-
ples in healthcare but, most often, by simply stating that
‘humans make mistakes’ (G1P3) and ‘there is a certain
amount of human error in everything’ (G9P3). This was
sometimes presented as a reason why Al might be useful
or was offered in response to other participants saying Al
can go wrong.

Subtheme: the importance of things not being missed

The issue of things going wrong in breast screening
was inextricably tied to the fear of cancer being missed.
Repeatedly, and across nearly all groups, participants
broughtup the concern of ‘Whatif something got missed?
A vital thing?’ (G3P3) and patients falling through the
gaps. Participants also often spoke about the importance
and desirability of ‘accuracy’, mostly referring to the risk
of cancers being missed.

For participants, the stakes in breast screening were
high—Ilikely because of the perceived severity of cancer.
This notion of risks and stakes is captured in the following
extract when discussing reliance on an Al tool in breast
screening:

G6P2 when it’s people’s health and lives at stake, you know,
it’s, um, yeah. It’s scary. G6P3 If you do that with people’s
health, that’s too risky

Across many of the groups, participants referred to
health, cancer or breast screening as being particularly

4

Gatting L, et al. BMJ Public Health 2024;2:6000892. doi:10.1136/bmjph-2024-000892



3

BMJ Public Health

Table 1 Participant characteristics across the sample
(n=64)
n
Total 64
Ages
45-49 8
50-54 15
55-59 12
60-64 15
65-70 14
Occupation-based social grade
AB (higher and intermediate managerial, administrative,
professional) 11
C1 (supervisory, clerical and junior managerial,
administrative, professional) 24
C2 (skilled manual) 20
DE (semiskilled and unskilled manual occupations,
unemployed and lowest grade) 8
Highest formal education
No formal qualifications 3
GCSE or equivalent 18
A level or equivalent 15
Undergraduate degree or equivalent 14
Postgraduate degree or equivalent 13
Ethnicity
White 33
Black 15
Asian 11
Mixed or multiple ethnic groups 3
Other ethnic groups 1
Location
London 18
Northwest 11
West midlands 10
Southeast 8
Yorkshire and the Humber 5
East of England 5
Southwest 4
East midlands 4

Which of the following technologies (that are supported by Al) have they
used or would they use if money were not a barrier?

Video streaming 49
Email service 56
Smart watch 30
Smart glasses 9

VR headset 14
Smart speaker 33

How many of the above technologies have they used or would they use
if money were not a barrier?

0 2

1or2 23

3or4 28
Continued

Table 1 Continued

n
50r6 10

Feelings towards Al
Mostly positive 31
Mostly negative 7
Undecided 19
Do not have strong feelings one way or the other 6

Breast screening experience
Not been invited but intend to go 4
Not been invited but intend not to go or unsure 7
Been invited, not been but intend to go 5
Been invited, not been and intend not to go or unsure 2
Been to screening and intend to go again 36
Been to screening but do not intend to go again or are
unsure 9

Have you, anyone in your family or any of your friends had cancer?

Self 8
Partner 2
Someone in close family 27
Someone is wider family 23
Close friend 28
Acquaintance or colleague 36
None of the above 2
Prefer not to say 2

Of those who have had cancer themselves, was it breast cancer

Yes 3
No 5

Of those with family who have had cancer, was this a blood relative
Biological family 30
Non-biological family 14
Not sure 1

GCSE, General Certificate of Secondary Education; VR, virtual reality.

personal or important, conveying the importance placed
on things going right and cancer not being missed.

Theme 2: speed of change and loss of control

A theme running through the groups was a sense of lack
of control, usually overlapping with participants’ descrip-
tions of Al as being part of technological advances which
were often felt to be moving too fast. There were also
positive views around the potential of Al that were tied to
perceptions of progress and advancements.

Subtheme: technological progress and change

Participants described Al as novel, futuristic and
advanced: ‘in my head it was like this super-duper
amazing new technology [-] But realistically, we use Al
all the time’ (G12P1); ‘[Al is] the way forward’ (G5P1).
In contrast with the futuristic nature of Al, mammog-
raphy (the appointment process and experience of
having the mammogram taken) was considered outdated

Gatting L, et al. BMJ Public Health 2024;2:e000892. doi:10.1136/bmjph-2024-000892
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Theme 1: things going wrong and being missed

Both artificial intelligence (Al) and human error could lead to cancer
being missed, against the important and intimate nature of breast
cancer screening and detecting cancer.

Theme 2: speed of change and loss of control
Al as part of technological progress and a feeling of women being left
behind and in the dark, with decisions being out of their hands.

Theme 3: the importance of humans
Humans being replaced and concerns around where decision-making
would lie.

Theme 4: Desire for thorough research, staggered
implementation, and double-checking (which was brought
up in response to and projected as necessary in light of
the concerns described in themes 1-3).

Al should be shown to be effective through thorough research before
being implemented, should not be used alone until shown to be
effective, and scans should be double-checked to reduce risk of
cancer being missed.

and old-fashioned, with participants saying that, by now,
screening ought to be better than it is. Participants
also expressed nervousness about Al and technolog-
ical progress, and their responses suggested a feeling of
technological advancement racing forward at an uncon-
trolled speed (‘technology now is moving just so fast that
we’re feeling the impact a lot faster and in a lot more
aggressive way’ G5P3; ‘I think those who are making it
and producing it push it too hard and too fast, and that
they just need to be reined in a bit" G6P3). Some partic-
ipants felt that the rapidly increasing speed and number
of technologies being produced increased the chances
that problems would occur.

There was also concern about what Al might become in
the future—indicated in the following exchange:

G1P3 The machine cannot do it by itself. G1P5 Well, for
now —

This was tied to an idea that the future consequences of
Al might not be predictable or comprehendible.

AI was described as something that is here already, in
everything and an inevitability no matter how they feel
about it. In some cases, this was presented positively, as
well as there being ‘so many possibilities’ (G1P6) but,
more often, was related to a sense of Al taking over and
being invasive, with some participants using the term ‘big
brother’ (G6P4 & G9P3). Some participants expressed
that Al is part of the ‘technological age (G5P1), inevi-
table and out of their control:

G3P3 it is all part of our life, and it’s coming everywhere
right around. G3P4 yeh there’s nothing we can do.

Participants frequently brought up the topic of change
(‘because every day, everything changes, don’t they?’;
G1P3), likely prompted by thinking about Al in terms
of technological progress. Participants’ discussions

indicated a challenge, pressure or need to accept or get
used to change associated with new technologies.

Subtheme: exclusion in healthcare and loss of agency
Participants conveyed a pervasive sense of being left
in the dark about technological advances and health-
related matters, with the interests of women not being
placed at the centre of decisions made in healthcare
or the proposed Al in breast screening. Participants
reported feeling that the NHS does things without indi-
viduals’ consent. Some believed that Al would be imple-
mented without gaining their consent while many others
mentioned not having a say in decisions more generally.
This was against a backdrop of perceived disregard for
women and their comfort by the health system, with
participants stating this or giving examples of where
they have felt let down or overlooked in the past. For
example, ‘they don’t seem to put that much emphasis on
doing anything, anything comfortable, um, for women.’
(G3P2). There was also a perceived lack of transparency
from the healthcare system, with participants saying that
women are not informed adequately or would not be told
about AI’s role and roll-out, in breast screening.

Within this context, participants emphasised the impor-
tance of women being informed, having informed choice
and being an ‘informed patient’ (G4P4). Some partici-
pants said that women should be told if Al was being used
in breast screening although this was not a consensus view.
Those who felt they did not need this information most
often framed this in the context of having no knowledge
of the current mammogram-reading process anyway and
breast screening being worth it, regardless of the process.

Subtheme: data protection wariness and ownership considerations
Participants were aware as well as wary of data sharing
rights and listed several data protection considerations
and concerns, including companies profiting from their
data, whether the data sharing is regulated, having to
concede to share their data in exchange for healthcare
benefits and having to rely on data collectors/Al users
to be competent and have integrity. Vitally, participants
focused on the following factors about their personal
data: who owns them, where and how securely they are
stored, who has access, who’s sharing and who’s profiting
as well as confidentiality, privacy and opting in or out of
such schemes. Participants indicated they felt their own
data, and that of other patients, should only be shared
and used to serve public interests and that private compa-
nies should not benefit from personal data unless without
clear equivalent benefit to the public/patients.

Theme 3: the importance of humans

Participants expressed concern about human readers
being removed from the breast screening pathway,
with many asserting that humans must be included or
involved. This was tied to a negative feeling that humans
are rendered redundant by Al It is likely that the idea
of replacement was sparked by the presentation of Al as
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taking the role of a radiologist if used in the mammo-
gram reading pathway (as depicted in figure 1). Within
this context of the potential for human redundancy,
participants affirmed the importance of humans.

Also, more generally, participants’ consideration of
Al was framed around humans. When Al was described
or considered, it was usually in comparison to humans,
considering the strengths, flaws, chances of errors or
mistakes, potential impacts or what they would want to
be told about Al if implemented. Participants focus on
humans when discussing Al indicates a tension between
humans and Al in participants’ thoughts.

Participants often asserted that humans must be
involved at some point in the screening process, with
some wanting humans to be involved at every stage. They
attested to the importance of human contactand affirmed
that having a human involved is reassuring. Some had
concerns about Al making decisions alone: ‘You have to
have human beings to give the overall decision’ (G10P3),
and this was linked to wariness and scepticism around the
capabilities of Al

The essential role of humans was grounded in the
unique strengths humans can bring to breast screening,
including being able to provide opinions and emotional
support; and that humans have professional experience
and training. The idea that Al is more capable than
humans was raised by participants, whether asserting the
belief or opposing it. The following quote captures both
the threat of human redundancy from Al and an asser-
tion of the uniqueness of the medical context as to why
humans are still necessary:

G2P1: in this day and age, robotics are replacing the hu-
man, hugely. And we are basically becoming redundant [-]
I do believe that that human beings still have a place in the
workplace and especially in medicine, medicine and veter-
inary. Anything to do with life.

There was a recurring idea that humans and Al would
or should be working together; sometimes, specifically
the humans assisting the Al tool, other times the Al tool
assisting the humans. Participants also described Al as a
tool for humans to use or suggested this is how it should
be approached.

Many participants raised concerns about Al taking
people’s jobs. Most often, there was worry, contestation
and indignation but some participants were accepting of
these possible impacts on radiographer and radiologists’
jobs. Some also reflected on the potential positive impact
Al might have within the context of a resource-strapped
and struggling healthcare service, heavily related to the
wider context of financial concerns.

Theme 4: desire for thorough research, staggered
implementation and double-checking

This final theme captures conditions that participants
deemed should be in place or assured of before Al is to
be used in the mammogram reading pathway, namely
research, staggered implementation, double-checking

and safeguards. Together, these demonstrate a desire for
the utmost to be done to ensure that Al is accurate and
trustworthy.

Across groups, participants repeatedly suggested that
they would want any Al tool to be robustly trialled and
tested. This was tied to participants saying an Al tool must
prove that it gives the right, accurate or good quality
results. Although the notion of ‘accuracy’ was not clearly
defined by most, some participants referred to ‘how
many mistakes have been made’ (G8P2) and ‘picking up
things that humans aren't’ (G9P2).

The outcomes that participants focused on were nearly
always how Al compared with the human readers, but
also how the new system compared with the old system.
Participants saw the amount of time (whether that be
to develop, test, trial or implement) as a main indicator
of the strength of evidence, with some participants
suggesting ‘a few years’ (G2P2) to ‘many, many years’
(G4P1) is necessary to produce strong enough evidence.
Itis likely that participants’ focus on the amount of time
an Al tool ought to be studied for, was linked to the
perceived newness of Al and fear of progress being too
fast, but also tied to the idea that research takes a long
time. To a lesser degree, the following things were also
considered indicators of strong evidence: the number
of trials, the number of people in trials, the diversity of
trial participants and whether trials had been conducted
in other countries and for other screening tests or
conditions.

Participants were keen for Al to be implemented into
breast screening in a staggered way and often spoke about
what they thought needed to be in place ‘in the begin-
ning’ (G5P1) and ‘as a first step’ (G8P4). This included
human involvement, participation being optional and
running alongside the current system. A desire for stag-
gered implementation was tied to a perception that the Al
tool was yet to be trialled or starting to be trialled. Many
participants expressed that relying on Al, and without it
being trialled, would carry unacceptable risk: “To leave
from where we are to the fourth scenario [where Al is
triaging] seems a bit too risky to me’ (G5P3); ‘until it’s
embedded in and it’s—it’s widely known and it’s reliable,
it’'s—it’s risky’ (G8P1).

Participants’ responses indicated a desire to have
mammograms checked as much as possible and, with this,
the inclusion of Al as another reader was viewed positively.
Many times, participants brought up the importance of
the Al and the human readers to check on one another.
Participants also used the terms ‘verifying” (G5P2) and
‘confirmation’ (G10P3). This was not about one checking
on the other but about the fact the mammogram is being
more ‘thoroughly investigated” which would give people
more ‘confidence’ (G12P5). In a similar vein, partici-
pants also wanted backup and safety measures to be in
place (regarding evaluation and implementation indis-
criminately), with some participants bringing up ‘backup
safety measures’ (G5Pb), having a ‘safety net’ (G12P5),
‘audit’ (G4P2), ‘safeguards’ (G11P2).
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Box 2 Key points from the study

1. There is a growing awareness and understanding surrounding what
artificial intelligence (Al) is, with many in the group correctly dis-
cussing Al as relating to information processing. However, for some
participants, the term conjured up ideas of automated robots and
something futuristic.

2. There was concern and a lack of confidence around the reliability of
Al and, with this, a demand for Al not to be relied on without some
form of human involvement.

3. Women’s key concerns were around:

Al adversely affecting cancer outcomes.

Al being thoroughly trialled and tested.

Need for human oversight.

Al outcomes should be monitored and checked.

Patient data should be protected.

4. Careful communication will be needed to ensure public and patient
acceptability prior to any implementation of Al in healthcare (such
as Al reading mammograms).

DISCUSSION

This study expands knowledge about public under-
standing and attitudes towards Al and its possible use
in the NHS Breast Screening Programme as part of the
mammogram reading process, from the perspective of
women eligible for breast screening in England. The key
findings and implications from this study are outlined in
box 2.

This study found an openness to the potential benefits
of Al for patients, cancer detection and the healthcare
service, as previously found in other studies in northern
Europe,”’  but also a belief that AI decisions cannot be
relied on entirely, consistent with a survey study in Italy.**
If Al is introduced into breast screening, any evidence
regarding its performance included in information
materials for invitees should be shared in a manner that
is comprehensible and transparent. A large survey in
Germany similarly found that participants wished to see
performance evidence for each healthcare Al case before
making a judgement about acceptability.*'

In line with previous quantitative and qualitative
studies in the Netherlands and Sweden, we found there
was greater confidence where Al accompanies the
work of human readers”™ and there was a demand
for human interaction and involvement, as was seen in
a small survey study among hospital staff in England.”
Concerns over the loss of human involvement have been
a dominant finding in research on patient and public
perceptions of Al in healthcare generally.* A key impli-
cation is that, currently, ongoing human involvement in
the breast screening programme is necessary for Al to
be deemed acceptable by the target population. Addi-
tionally, communication about any switch to using Al
in the screening process will need to provide assurance
that humans will still be involved in decision-making
and interactions with patients. Previous qualitative work
with stakeholders in the UK has shed light on when,
and in what form, humans might need to be involved

in clinical pathways that use Al, from a legal and ethical
perspective.4?’

The themes, reported here, of viewing Al as futuristic
and very advanced, concerns over the speed of change
and feelings of loss of control in regard to Al in health-
care have emerged previously in digital dialogue and
focus groups with members of the public and other key
stakeholders in the UK.** Future communication might
wish to avoid distancing the screening-eligible population
from engaging with breast screening information when
introducing Al by addressing such perceptions directly.

Women in our study felt that the healthcare system
disregards women’s comfort and preferences. This is
a challenge for the roll-out of new technologies in the
NHS, given the importance of perceived benevolence
and perceived integrity in establishing trust.*” Our work
highlights that screening-eligible women may feel loss of
agency in relation to Al, that they have no say in how Al
will change their lives and that it is futile to engage with
healthcare Al decisions. Poor communication about Al
risks exacerbating these negative feelings, undermining
public trust and negatively impacting breast screening
attendance. Additionally, it is essential that women feel
their interests are placed at the centre of decision-making
through continuous efforts and research to include them
in these processes, to avoid disenfranchising and disem-
powering women and the wider public.

Participants desired strong evidence before
accepting Al wuse in breast screening, echoing
the cautious approach taken by the UK National
Screening Committee.'" This is unsurprising given the
lack of supporting evidence provided during the focus
groups and their uncertainty around Al capabilities.
To support acceptance, future communications about
Al use in breast screening should provide evidence
or assurances of appropriate Al testing, as well as
clearly define the intended purpose and outcomes of
implementing the Al tool. Participants were focused
on traditional heuristics of trial quality; that the Al
tool is tested for a long time and with large samples.
Communicators may wish to raise awareness about
other important indicators of quality such as diversity
or completeness of test data.*®*”

Participants held the common misconception that
screening is a diagnostic test, that is, it provides a
definitive answer as to whether a person has cancer.*
This was borne out in participants’ desire for as much
checking as possible of the mammograms to confirm
the presence or absence of cancer. Thus, probability,
and the uncertainty inherent in all screening, appear
to be important to include in communication mate-
rials, in a manner that is accessible and understood by
the public.*

Participants shared concerns about data security
and data rights (including privacy and ownership).
However, unlike other studies, participants in our
focus groups did not reflect on specific regulations,
regulators or accountability’’ * suggesting these
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topics may not be common frames of reference for
those eligible for breast screening. This does not mini-
mise the importance of having legal and regulatory
frameworks but does suggest more research is needed
to understand their impact on public acceptance of Al
being used in the NHS Breast Screening Programme.

Our approach to understanding acceptability was
informed by the Theoretical Framework of Accept-
ability'® (TFA), ensuring we took a broad view of
the concept. Although the themes we identified did
not map directly onto the TFA constructs, the idea
of perceived effectiveness was pervasive throughout
discussions about how accurate an Al tool would
be and the need for research ahead of implementa-
tion. Affective attitude and ethicality, two other TFA
constructs, were implicit in participants’ feelings
about the potential loss of control and humans being
replaced. The potential loss of human involvement
could also fall within the opportunity costs construct
of the TFA. Given that an AI tool would not have
direct impact on women’s experience of taking part
in screening, self-efficacy and perceived burden were
less relevant. Other more behaviour-focused theories
may be useful in future work seeking to understand
whether the introduction of Al would affect inten-
tions to participate more specifically.

Strengths

This study included women from varied demographic
groups, across geographical regions in England
and with a range of views and experiences of breast
screening and Al. We carefully considered group
composition to maximise the range of attitudes we
could elicit. Additionally, this is the first study to
investigate acceptability of Al in radiology or health-
care using reflexive TA which allowed for an in-depth
understanding of public perceptions—allowing for
not only collecting what the public report to be their
concerns (e.g., wanting human involvement) but also
offering explanations as to why these concerns are
reported (e.g., doubt over AI’s reliability, feelings of
security and comfort from human presence, retalia-
tion to sense of human redundancy).

Limitations

Although our sample was diverse, we had a higher-
than-expected number of participants with university-
level education. Our second recruitment strategy did
allow us to recruit women with lower digital literacy,
including four who did not use email, although this
was limited to London. Additionally, we were unable
to include participants who did not speak English.
Three of the women who took part did not meet the
eligibility criteria as they had been treated for breast
cancer within the previous 5 years (n=2) or were
receiving yearly screening due to being at high risk
(n=1), but our analysis suggested their views were
similar to those of other participants. Future studies

should focus on the inclusion of people from unrep-
resented educational backgrounds and non-English
speakers to ensure inclusivity and representativeness.

This study represents a snapshot of public percep-
tions at one point in time. It would be worthwhile
capturing public perceptions over time while tracking
exposure to information on Al technologies (eg,
greater everyday use; news coverage, high-profile
stories or controversy; technological developments).
This would provide valuable insights into the evolu-
tion of public attitudes and factors most influential
in this.

Although not the aim of the present study, exploring
the views of radiologists and radiographers working
within the screening programme is essential ahead of
implementation and is currently underway by King’s
Technology Evaluation Centre in the context of the
same commissioned evaluation. Similar work is being
carried out in Portugal,”’ the USA®® and Sweden.”

CONCLUSION

The findings from this study reinforce the impor-
tance of the inclusion of women as key stakeholders
in decisions about the use of Al in the NHS Breast
Screening Programme and the need for clear public
communication surrounding the implementation of
such a system. Optimal communication could include
information on the role of healthcare professionals,
the extent to which the Al tool has been tested and
other assurances around its reliability and steps being
taken to ensure data security, taking into account the
diverse views and concerns expressed by our partici-
pants. It is hoped that this work will serve to amplify
their voices and support decision-makers, policy-
makers and healthcare professionals in selecting,
communicating and implementing Al
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