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ABSTRACT

Introduction The English National Health Service (NHS)
Diabetic Eye Screening Programme (DESP) performs
around 2.3 million eye screening appointments annually,
generating approximately 13 million retinal images that
are graded by humans for the presence or severity of
diabetic retinopathy. Previous research has shown that
automated retinal image analysis systems, including
artificial intelligence (Al), can identify images with no
disease from those with diabetic retinopathy as safely
and effectively as human graders, and could significantly
reduce the workload for human graders. Some algorithms
can also determine the level of severity of the retinopathy
with similar performance to humans. There is a need to
examine perceptions and concerns surrounding Al-assisted
eye-screening among people living with diabetes and NHS
staff, if Al was to be introduced into the DESP, to identify
factors that may influence acceptance of this technology.
Methods and analysis People living with diabetes and staff
from the North East London (NEL) NHS DESP were invited to
participate in two respective focus groups to codesign two
online surveys exploring their perceptions and concerns around
the potential introduction of Al-assisted screening.

Focus group participants were representative of the local
population in terms of ages and ethnicity. Participants’
feedback was taken into consideration to update surveys
which were circulated for further feedback. Surveys will be
piloted at the NEL DESP and followed by semistructured
interviews to assess accessibility, usability and to validate the
surveys.

Validated surveys will be distributed by other NHS DESP sites,
and also via patient groups on social media, relevant charities
and the British Association of Retinal Screeners. Post-survey

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Survey content has been codesigned with focus group
participants representing people living with diabetes
and healthcare professionals which contributes towards
content validity of the survey as all questions have been
reviewed by relevant populations.

= Face validity of survey content has been provided
through expert review of the survey by clinicians
and collaborators from the North East London
Diabetic Eye Screening Programme.

= At present, the survey for people living with diabetes
is only available in English and has not currently been
translated into any other language which could be a lim-
itation given the diverse population of individuals who
will be invited to take part, however, we have attempted
to mitigate this by recommending the help of a friend or
family member who is able to translate.

= As the survey requires people to be able to read and
understand English, there would also be limitations
surrounding literacy level, whereby a friend or fami-
ly member may be required to read the survey to the
participant.

= The online platform of the survey could limit participa-
tion by people living with diabetes if they do not have ac-
cess to the internet or a device to complete the survey.

evaluative interviews will be undertaken among those who
consent to participate in further research.

Ethics and dissemination Ethical approval has been
obtained by the NHS Research Ethics Committee (IRAS
ID: 316631). Survey results will be shared and discussed
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with focus groups to facilitate preparation of findings for publication
and to inform codesign of outreach activities to address concerns and
perceptions identified.

INTRODUCTION

There has been an increasing body of literature in the UK
to encourage the safe use of artificial intelligence (AI)
in healthcare as a means of informing decision-making
and combatting a workforce shortage by automating
tasks, driven by governmental bodies and large organisa-
tions such as Health Education England and the National
Health Service (NHS).'™ This could provide huge bene-
fits for primary, secondary and tertiary care services and
healthcare professionals (HCPs), by allowing staff to
spend more time with patients or on diagnosis of more
severe or subtle disease, by removing repetitive or low risk
tasks.

One area of secondary care which could see imme-
diate benefits from the implementation of Al is diabetic
eye screening. The English NHS Diabetic Eye Screening
Programme (DESP) performs over 2 million eye screening
appointments each year, generating approximately
13million retinal images.” These images are assessed
by up to three trained human graders for the presence
and severity of diabetic retinopathy (DR), and those
with potentially sight-threatening diabetic eye disease
are referred to Hospital Eye Services. As the number of
poeple living with diabetes is increasing, this represents a
major challenge to healthcare providers. Emerging auto-
mated retinal image analysis systems (ARIAS) including
Al using machine learning algorithms may provide cost-
effective alternatives to a purely human grading system.”

The research team have previously shown that ARIAS
could be used to triage those at medium high risk of sight-
threatening DR, from those at low risk of sight-threatening
retinopathy, thereby reducing the need for all screening
episodes to receive human grading and providing signifi-
cant cost savings for the NHS.”™ In April 2021, an external
review commissioned by the UK National Screening
Committee and Public Health England recognised our
previous work in this area as being of high methodolog-
ical quality with direct applicability to the NHS DESP.®

Automated image grading by computer algorimths
(inluding AI) as a ‘first pass’ is currently being used in
some countries, including Scotland and Portugal, and is
being considered by other countries including the USA,
the Netherlands and Spain.® Although no ARIAS are
currently approved for use in the English NHS DESP, a
recent evidence synthesis review by Zhelev et af recom-
mended a staged implementation of a commercially avail-
able ARIAS previously evaluated by our study team.”

There is a general consensus that medical policy around
Al in healthcare should be driven by patient and public
health outcomes, and that evaluations of test performance
alone are insufficient."’ " Before Al-assisted screening can
be implemented into the English NHS DESP, it is essen-
tial to understand how this technology would be received

by NHS staff/HCPs working in the DESP, and people
living with diabetes that attend eye screening. The study
outlined in this paper is specifically aimed at examining
views of HCPs and people living with diabetes regarding
the potential use of Al-assisted screening in the English
NHS DESP.

There is a breadth of research on the general accept-
ability of clinical Al from the perspective of healthcare
workers,'? and patients’ perspectives on clinical Al within
the fields of oncology,” radiology,'* ' dermatology'*™"
and ophthalmology'®™® that could revolutionise certain
aspects of patient care, such as screening for DR.

Clinical Al and the HCPs’ perspective
At the time of writing, there has been no research carried
out in England specifically among English NHS DESP
staff regarding their perceptions towards potential imple-
mentation of Al within the DESP.

A qualitative exploration through individual interviews
was carried out by the NHS Al Lab to identify factors that
affect the confidence of HCPs in using Al technologies.
This research identified trust, governance and the impor-
tance of sufficient training for HCPs as key themes to build
confidence in incorporating Al technology into practice.'
The current study will build on these themes and quantify
opinions in relation to the English NHS DESP.

Elsewhere, a study based in Malaysia exploring percep-
tions and concerns of clinicians about the use of Al in
medicine found that, while 78.3% (88/112) of partic-
ipating staff agreed that Al can improve the speed of
healthcare processes, 81.7% would prefer to follow the
opinion of a doctor rather than that of AL implying low
confidence in Al among clinicians in this study from a
variety of fields. However, 29.5% were working within a
surgical-based setting including radiology, pathology,
dermatology and ophthalmology and their views may not
be representative of other clinical subspecialties.

Scheetz et al® conducted a survey into the thoughts
and opinions from clinicians about Al from ophthal-
mology, dermatology, radiology and radiation oncology
in Australia and New Zealand. Their findings agreed with
others' * in terms of improving the speed of monoto-
nous healthcare processes. Other benefits included
improved patient access to screening and improved diag-
nostic confidence. The study found ophthalmologists
were more than twice as likely to use Al in their daily clin-
ical practice compared with radiologists and dermatolo-
gists (15.7% compared with 6.1% and 5.2%, respectively),
and only 41.6% of ophthalmologists felt AI would impact
the workforce to ‘a great extent’. This could be due to the
current familiarity, and in some cases implementation, of
this technology. However, the need for further training
and education around clinical Al if it was to be imple-
mented has been acknowledged."” *' #*

There is a need to assess and address concerns around
Al-assisted screening among clinical and non-clinical
staff working in the NHS in England. The present study
aims to explore perceptions of NHS staff (in addition to
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people living with diabetes) and identify potential barriers
or enablers to the acceptance of Al-assisted screening
in the English NHS DESP among HCPs working in the
screening programme.

Clinical Al and the service user perspective

Regarding implementation of Al into the English DESP,
there has been no prior research carried out to assess the
attitudes or how Al-assisted screening would be received
among people living with diabetes in England. Public
confidence in Al technologies being used in health-
care was highlighted by NHS staff as being necessary for
successful implementation in healthcare settings, and the
need for public engagement and education outreach was
emphasised.’

Arecent systematic review identified 23 research studies
that assessed the attitudes of patients and the general
public towards clinical AL* Six key themes were identi-
fied across all research studies included in the review: Al
concepts; acceptability; relationship with humans; devel-
opment and implementation; risks; strengths, benefits
and weaknesses. These themes also resonate with research
conducted into the attitudes of HCPs discussed above.

Previous research into perceptions of Al-assisted
screening for diabetic eye disease from other countries is
sparse, butlimited evidence has implied high acceptability
among people living with diabetes,'®'® with one Austra-
lian study reporting up to 96% (92/96) of participants
were either satisfied or very satisfied with the automated
screening model. At l-month follow-up, 78% (43/55
of contactable participants) stated that they preferred
Al-based eye screening to manual screening, however
trust in Al was listed as a main reason for preference for
a manual screening model. This research focused mostly
on the impact of Al on the screening process, as opposed
to perceptions and concerns of participants about the
use of Al technology.'® A study in New Zealand'® found
that 78 % of 438 study participants were comfortable with
the potential use of Al in diabetic eye screening, despite
only 58% having heard of AI being used in healthcare,
and only 59% of participants were aware that Al could be
used in a clinical setting to assist with diagnosis. Survey
responses were found to differ slightly based on age and/
or ethnic group,'® which further supports the importance
of the current study to understand opinions across a
different population of service users in the English NHS
DESP.

Since the studies mentioned above took place in
Australia or New Zealand, the findings may not be
directly applicable to the English population where there
are differences in population demographics. There is a
need to identify barriers and enablers among NHS DESP
staff and people living with diabetes to the acceptance of
Al-assisted screening within the English NHS DESP, so
that appropriate resources and outreach activities can be
considered that would facilitate implementation, provide
reassurance and retain engagement with the service at
a similar level. These barriers and enablers are not only

relevant to the current study, but have been identified as
being of importance at a UK government level.’

Rationale

It is clear from the literature that there is a need to
investigate how the implementation of ARIAS/Al-as-
sisted screening into the DESP would be received by
HCPs and people living with diabetes. The overar-
ching aim of this study is to codesign surveys that
examine the existing knowledge base, perceptions
and concerns among NHS staff and people living
with diabetes (both type 1 and type 2) from a diverse
sociodemographic and geographical location prior
to the introduction of Al-assisted screening for
diabetic eye disease into the English NHS DESP.
As people from different age and ethnicity groups
may have differing opinions towards Al in diabetic
eye screening, it is vital to ensure representative
samples from different age and ethnic groups
are purposely sought. Examining differences in
views and acceptance of this technology between
different subgroups of the population is a focus of
this study. It will assist with the translation of this
technology into real-life screening programmes and
minimise the potential for inequitable care across
different subgroups of the population as a result of
ARIAS deployment, irrespective of its accuracy or
test performance. At the time of writing, no such
survey has been undertaken within the NHS DESP
to address these issues.

AIMS AND OBJECTIVES

This research aims to collect qualitative and quantita-

tive data from HCPs that work in the English NHS DESP

and people living with diabetes that interface with the

English NHS DESP about their views on the future

incorporation of Al-assisted screening.
Specific aims are to:

1. Investigate patterns in perceptions and concerns
among NHS staff and adults living with diabetes if
Al-assisted screening were to be introduced into the
NHS DESP in future.

2. Examine differences in patterns by age, sex, ethnic
group and sociodemographic indicators such as In-
dex of Multiple Deprivation (IMD) and by English
NHS DESP location.

3. Investigate differences in patterns between NHS staff
and people living with diabetes.

4. Identity barriers and enablers to the acceptance of
this technology within the English NHS DESP among
staff and people living with diabetes.

5. Synthesise the evidence from (1 to 4) to generate
evidence-based recommendations to optimise the
transition phase if Al were to be introduced into the
English NHS DESP.
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METHODS AND ANALYSIS

Patient and public involvement

The present research is a patient and public involvement
project for a wider body of research investigating how
ARIAS could be used in diabetic eye screening for DR.
People living with diabetes and NHS staff working in the
DESP have been actively involved in the present research
to date. Establishing and accurately representing their
views and priorities was a key part of the codesign of our
survey and in formulating this protocol.

Survey codesign

The term codesign has been adopted to explain our
methodology as an umbrella term which covers codevel-
opment. The methodology has been designed in accor-
dance with the UK Standards for Public Involvement and
the Ethnicity framework. These frameworks ensured that
representatives were suitably involved in the survey design
process so that survey questions were inclusive and appro-
priate for each cohort, which ensured the overarching
patient and public involvement aims for this research
were met. The Checklist for Reporting Results of Internet
E-Surveys®* was also used to assist survey design due to
its focus on how to report important findings from web-
based surveys.

The research team reviewed recently published liter-
ature aimed at exploring staff and public perceptions
of Al in a screening setting. We identified seven surveys
which explored the views of HCPs,'? ' ¥ %7 and five
surveys which explored the views of the public and service
users.'® '¥ 271 These survey questions were collated by
the research team and considered against the objectives
to identify any relevant survey questions which could be
beneficial for this research. Novel survey questions were
also created in line with study aims to develop preliminary
questions framed in relation to diabetic eye screening.
These draft questions provided a structure for focus
group discussions.

Focus groups participants were recruited between
October and December 2021 by the clinical lead at the
North East London (NEL) DESP (JA) using purposive
sampling to represent a diverse mix of people living
with diabetes and HCPs, respectively. The project team
approached individuals via email, provided a brief
summary of the project, study design, what participation
in focus groups would entail (particularly emphasising
involvement in codesign of questionnaires for wider
dissemination), and the opportunity for participants to
ask any questions before the first focus group was sched-
uled. Participants in the HCPs focus group were four men
and three women, and participants from the people living
with diabetes focus group were two men and fourwomen.
Both focus groups were balanced in terms of age (span-
ning a wide age range) differing roles within the DESP as
well as capturing the ethnic diversity of NHS DESP service
users and staff.

Focus group sessions took place online via Microsoft
Teams between March and June 2022 to encourage ease

of access for participants. As per the UK standards for
public involvement, focus group sessions followed an
agenda whereby the purpose of involvement in focus
group sessions was established and defined, and the poten-
tial benefits of taking part were highlighted including
payment, discussion and interpretation of survey findings
and active participation in publications emanating from
the work.

Both the survey lay summary and draft survey ques-
tions were openly discussed and refined in focus groups
with the research team. Questions were then updated
and shared with focus group participants by email to
ensure all feedback had been addressed, and additional
comments from focus group participants were incorpo-
rated to ensure surveys accurately reflected the views of
each cohort. This iterative process continued until HCPs
and people living with diabetes had no further feedback
on the content or structure of the surveys.

Results from focus group sessions

The two final approved surveys were comparable in their
content and took an average of 10 minutes to complete.
The survey for HCPs comprised 21 questions, and the
survey for people living with diabetes comprised 28 ques-
tions. The questionnaire features both negatively and
positively worded items within the same group of ques-
tions, which were designed to account for acquiescence
bias. Both surveys include sociodemographic questions
(eg, age, sex, ethnicity, level of education), general ques-
tions about using Al for eye screening and focused ques-
tions that can be categorised into key themes which were
identified and finalised by the focus groups (table 1).
The updated surveys were redistributed to focus groups
to ensure participants were happy with the layout and to
ensure participant feedback had been accurately repre-
sented in the final survey version. The majority of ques-
tions about Al-assisted eye screening used a 5-point Likert

Table 1 Key themes examined in surveys for HCPs and
people living with diabetes

People living with

HCPs diabetes

» About you » About you

» Technology in your daily life  » Technology in your daily
» General Qs about Al for eye life

screening » General Qs about Al for
» Efficiency eye screening
» Data regulation/security » Efficiency
» Trust » Data responsibility/
» Impact on workforce security
» Screening experience Trust

and patient—practitioner
relationship

» Happy for us to ‘stay in
touch’ with follow-up
survey?

Screening experience
Happy for us to ‘stay in
touch’ with follow-up
survey?

vvyy

Al, artificial intelligence; HCPs, healthcare professionals.
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scale from ‘strongly agree’ to ‘strongly disagree’. Focus
group participants were familiar with the use of Likert-
style questions in other settings and this question style has
been considered as one of the best measurement method
in psychological research.”

Focus group experiences

We received a range of feedback from HCPs and people
living with diabetes about their participation in our focus
groups. Our primary aim for our focus groups was to be
open and respectful of participants thoughts and opin-
ions as we discussed the subject and the survey design.
All of our participants found the focus group sessions
interesting and engaging and enjoyed being a part of the
survey codesign process. Please see box 1 for anonymous
feedback from participants—there are some useful points
that we will consider in further qualitative validation work
and in phase 4 when we conduct post survey interviews.

Online survey platform

To distribute the survey widely and gather data in an effi-
cient and accurate manner, Jisc Online Surveys platform
(onlinesurveys.ac.uk) will be used to host the survey. This
was selected due to its ease of use on computerised or
mobile devices, its ability to securely store and export
survey responses, mark questions as mandatory to prevent
data loss and allow key study documents such as the partic-
ipant information sheet (PIS) to be incorporated. The
usability and technical functionality of the survey plat-
form on different devices including mobile phones and
laptops was initially tested by the research team and then
distributed to respective focus groups to trial on different
devices to confirm that this was a usable platform.

The first page of the survey outlines what the research
is about, why the survey is being done and what we hope
to achieve. The first page also includes a statement about
consent to participate in an anonymous survey, what
participation in the survey will involve and a separate link
to the PIS. While the surveys are open, participants will
be able to complete the survey at any point during this
time frame. Participants will be expected to complete the
survey only once.

Eligibility criteria
For the patient survey, participants must have been diag-
nosed with diabetes and have recently completed, at least,
one diabetic eye screening appointment in the English
NHS DESP within the past 3-4 months, at the time of
survey distribution. For both the patient and NHS DESP
staff survey, participants should have access to a computer
or mobile phone with internet access to complete the
survey. The surveys were written in English, and partici-
pants must be willing to participate and understand that
consent is implied by completion of the survey.
Participants <16 years of age, and participants without
access to a device with Internet would be excluded from
participating. Inability to understand informed consent
or people with cognitive impairment will not be eligible.

Open access

Box1 Anonymous feedback from people living with

diabetes and healthcare professional who participated in
focus groups.

Feedback from people living with diabetes

‘| felt the focus group was well organised and informative. In hindsight,
it would have been good to include a patient from the >65 age group
given this demographic may find the introduction of Al screening more
abstract to identify with. Although it was helpful to learn Al screening is
already in use in Scotland and other European countries. The sessions
went quite well and were interactive in discussions and | felt the leads
were really taking on board the feedback provided by the focus group.
This was also reflected when the subsequent drafts incorporated these
updated comments. | also liked the fact that for every question pre-
sented the rationale was provided and as we progressed through the
sessions the layout and order was changed and | feel this made for
a good final survey.” Participant living with diabetes, participant 1

‘I've been involved in several focus groups in the past but this was one
of the best. | felt like my views were really important, as if | was part of
the team.’ Participant living with diabetes, participant 2

‘| was really impressed with how the team spoke to the participants in
the focus group. We were really encouraged to say what we thought.
Our responses were captured and then translated into the next iteration
of the survey. | lost count how many drafts we had because the team
were keen to make sure the final survey really reflected everything we
felt needed to be there. They were tenacious!’ Participant living with
diabetes, participant 2

Feedback from HCPs

1 felt the survey and focus groups were accessible. Being able to join
the focus groups over teams from our individual locations was essen-
tial to me partaking in the study. There was also adequate time from
receiving the survey to needing to provide feedback, again improving
accessibility and allowing proper evaluation of the survey to take place.’
HCP, participant 1

‘The focus group session especially made it feel like a co-designed sur-
vey as the team was easy to talk to and engaged with all ideas that were
provided by facilitating open ended discussions. We would see changes
implemented in the next iteration based on these discussions such as
altering the structure of the survey, the balancing of questions and in-
cluding a request for future research. This highlighted to me that our
input was valued and that the survey was being developed by a partner-
ship between the study team and the focus group.” HCP, participant 1

Al'in general is a very interesting subject so to be involved in a focus
group related to Al and DESP was a pleasure. It will be intriguing to see
what impact Al has on screening, grading and DESP service as a whole
going forward.” HCP, participant 2

‘| came to the Focus Groups with a fairly established personal view on
how | saw the role of Al in screening. What was interesting about the
Focus Group was discussing my opinions in the bigger context of other
views that did help me understand the range of views from completely
relying on Al to not using it at all. As a result, | could see the value of
designing a questionnaire that would be able to elicit the range of views
so that an approach to implementing Al assisted grading could take
into account the positives and negatives that the survey would produce.

Continued
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Box1 Continued

Overall | found the process to be engaging, deepening my own under-
standing of the issues and broadening the context in which embedding
this into DESP entails.” HCP, participant 3

‘Taking part in this focus group was both interesting and enlightening
in that some of the topics that came [up] were ones that | hadn’t real-
ly thought about in relation to Al until we discussed them as a group.
In particular how different ethnic groups may view Al (both staff and
patients) and how important it is that the Al is reliable in recognising
diabetic retinopathy in different ethnic groups, which will make it more
appealing to all. | particularly like that there is a phase Il of distributing
the survey to hard-to-reach groups, who are an often forgotten group,
but one which many of our patients will fall into.” HCP, participant 4

‘It was interesting to see the different viewpoints people held towards
Al but it seemed the overarching opinions towards it were more cynical.
| found it initially hard to understand the use of Al in healthcare and felt
that it would not be beneficial, however after discussing it further | start-
ed to see the benefits of it. It seemed there was a concern for impact
on workforce and how it may affect jobs. But | also did start to see that
using Al would allow graders to focus on the more severe or complex
cases of diabetic retinopathy.” HCP, participant 5

Survey distribution

The survey URL will be distributed via participating NHS
Diabetic Eye Screening Centres in England and other
routes using a three-phase approach (figure 1). This will
be followed by a fourth phase of postsurvey evaluation.

Phase |

During phase I (figure 1A), surveys will be launched at
the NEL, which will act as a pilot to confirm feasibility
and functionality of the online platform and recruitment
method.

As shown in figure 1, NHS staff and people living with
diabetes from the NEL DESP will be recruited by the
clinical lead or programme manager. NHS staff will be
recruited by an email, while people living with diabetes
will be recruited by a text messaging service sent by the
programme manager which is an established form of
communication with patients as it is used to send appoint-
ment reminders and service feedback surveys. Addition-
ally, a poster has been created with a QR code to the
survey link that could be placed in the waiting area where
people living with diabetes attend for screening.

Participants who complete the survey and volunteer to
provide their contact details for participation in further
research will be contacted to participate in semistruc-
tured qualitative interviews to validate the surveys. This
validation step will include discussions around compre-
hension of survey questions, readability, ease of use of
the online platform using different devices, relevance of
questions and whether additional questions are needed.
The surveys will be reviewed and refined where necessary.
After validation, survey dissemination at the NEL. DESP
will continue for 3 more months to all HCPs and people
living with diabetes that recently attended for screening.

Phase Il

Phase II (figure 1B) will involve wider distribution of the
surveys through other invited NHS DESP centres. Purpo-
sive sampling has been used to recruit centres which are
geographically dispersed. Recruitment of participants will
take place either via text messaging service sent by the
programme manager, or by a handout with the survey
URL and QR code which will be distributed by NHS staff
during appointments.

Phase lll

Phase III (figure 1C) seeks to further boost response rates
from people living with diabetes that are from hard-to-
reach groups by distributing the survey through multiple
charities. Patient representatives from each NHS DESP
will also be approached to help disseminate the survey
link to local patient groups and related social media. The
British Association of Retinal Screeners has agreed to
distribute the survey to a wider group of HCPs via estab-
lished online communications.

Phase IV

Participants who provide their contact details for partici-
pation in further research will be invited to participate in
short qualitative interviews to evaluate the effectiveness of
the survey in meeting the original aims and objectives and
to discuss next steps for outreach activities based on the
results (figure 1D). It is important to evaluate the survey
among participants that have completed the survey so
that if the research was to be repeated elsewhere or on a
larger scale, any additional feedback could be considered
and incorporated into future repeat surveys. We aim to
contact three people living with diabetes and two HCPs
from each recruitment pathway.

Sampling and representativeness
People living with diabetes cohort
The target sample size for people living with diabetes
is 300 participants. The NEL DESP will be our primary
recruitment site for people living with diabetes. It is one
of the largest screening centres encompassing a wide
spectrum of people living with diabetes (~120000 people
invited annually), and is one of the most ethnically
diverse screening centres in England (white 29%, black
17% and South Asian 41% ethnicity).” The NEL DESP
screens approximately 10000 participants each month
and all eligible adults would be contacted after their
recent screening appointment. If response rates are low,
for example, 1%, we should achieve the desired sample
size for people living with diabetes over a 4-month period.
When the validation work as a part of phase I is
complete, we will simultaneously start recruitment via
other geographically dispersed DESP centres, charities
and local patient groups which we anticipate will increase
the total number of responses, including those from
ethnic minority groups. This will enable the stability and
generalisability of survey findings across different popu-
lation groups across England to be summarised. Where
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NEL Clinical Lead (JA) and

A PHASE | Programme Manager (LB)

Identify eligible participants

Distribute survey link via
text/email

Consent

I

Gather survey responses

[

further research *

Gather contact details for

Analyse results for key findings

Purposively sample for qualitative interviews
within first month of survey launch

N

Review methodology and effectiveness, make any
changes necessary to facilitate survey completion.
Undertake preliminary data checking / analysis

B PHASE Il

Invite other DESP centres

Identify eligible participants

Distribute survey link via
text/email t

I

Consent

Gather survey responses

[

1

research *

Gather contact details for further|

Analyse results for key findings

Analyse data. Identify potential
design for outreach and educational
tools for populations for next phase

of work with focus groups

C PHASE lll: Distribute survey link for people living with diabetes via charities and via representatives from
DESP centres and to staff via the British Association of Retinal Screeners

p PHASE IV: conduct post-survey semi-structured qualitative interviews to evaluate survey with NHS staff and
people living with diabetes who provided contact details in previous phases

Figure 1

Survey distribution flow diagram and postsurvey evaluation. *Indicates that this stage is optional—participants can

volunteer to provide contact details but it is not mandatory. tIndicates that other recruitment methods may be used dependant
on the DESP site—any recruitment materials will be submitted as an amendment for ethical approval to the Health Research
Authority (HRA). DESP, Diabetic Eye Screening Programme; NEL, North East London; NHS, National Health Service.

possible, response rates will be monitored using unique
survey URL:s for each recruitment pathway together with
the corresponding number of invites.

We are optimistic that recruitment of at least 100
people living with diabetes from each of the three main
ethnic groups should be achievable within a reasonable
time frame of 4 months.

HCP cohort

The number of HCPs per NHS DESP centre varies from
approximately 30 to 90 per centre. To achieve the desired
sample size of 300 for HCPs, we aim to recruit from a
minimum of five NHS DESP sites and via the British Asso-
ciation of Retinal Screeners where the majority of HCPs
working in the NHS DESP are registered.

Sample size calculation for people living with diabetes and HCP
cohorts

Analyses will be undertaken within each survey domain,
including (1) general questions about Al for screening,
(2) efficiency, (3) data regulation and security, (4) trust,
(5) screening experience and an additional domain
covering (6) impact on the workforce for NHS staff
survey. One hundred participants per ethnic subgroup
will allow approximately a one-step difference in median
Likert scores to be detected between groups (assuming
a common SD of 1.5) with 95% power and alpha (type 1
error) set to 0.01. Data collected on sociodemographic
factors (eg, IMD) will be grouped into a maximum
of 5 subgroups for analytical purposes, providing
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approximately 60 participants per subgroup. This
reduces the power to between 90% and 95% and alpha to
0.05 to detect one-step difference in median Likert scores
between subgroups.

Analysis plan

Data from the surveys will be automatically collected and
securely stored by the survey platform and exported for
analysis (eg, Microsoft Excel csv). Survey responses will
be presented visually by domain using a combination
of radar plots and bar charts, stratified by age quar-
tiles, ethnic group, sex, geographical location (by DESP
centre) and IMD quintiles. Data will be summarised using
descriptive statistics using percentages or medians.

For the responses to the b5-point scale measuring
agreement or disagreement across a series of questions
in each domain, average scores will be presented as a
measure of agreement with a series of belief statements
(means or medians depending on distribution of the
data). Spearman correlation will be used to examine the
association of Likert scores with age, level of education
and IMD. Differences in Likert scores between popula-
tion subgroups of age, sex, ethnicity, level of education,
geographical location, IMD and persons with type 1 vs
type 2 diabetes will be formally compared using Mann-
Whitney U test. If sufficient responses are received and
the data are normally distributed, parametric tests will
be used. Likert choices ‘strongly agree’ and ‘agree’ will
be combined into an overall per cent agreement score
(ie, the percentage of the sample that agreed with the
statement). x° tests will be used to quantify statistical
differences in percent agreement responses between
population subgroups of age, sex, ethnicity, level of educa-
tion, geographical location, IMD and persons with type 1
vs type 2 diabetes. Survey responses for similar questions
will be compared between HCPs and people living with
diabetes.

A key focus of the analysis throughout will be to iden-
tify enablers and barriers to the acceptance of Al-assisted
screening for diabetic eye disease. Exploratory factor anal-
ysis will be used to examine if questions can be mapped to
distinct scales that identify a set of latent constructs under-
lying the questionnaire responses. Internal reliability of
the scales will be assessed using Cronbach’s alpha. All
analyses will be undertaken using STATA V.17 (Stata).

ETHICS

This research has been ethically approved by the NHS
North West - Haydock Research Ethics Committee and the
Human Research Authority (reference: 22/NW/0402;
IRAS project ID: 316631).

DISSEMINATION

Findings from the surveys will be shared and discussed
with our focus groups. We will continue to recruit more
participants for focus groups by contacting those who

provide contact details after completing the survey.
Together we will summarise the survey findings and
explore wider implications. Findings will be shared with
all partners involved in survey dissemination prior to
submission for publication (when the survey questions
used will be shared).

The next stage would involve codevelopment of
communications and dissemination materials in collabo-
ration with our focus groups to establish the best methods
to share our results with the wider screening community
(including NHS quality assurance and commissioning
teams) and with policy-makers.

Suggestions for communications about Al in the DESP
from HCPs who took part in reviewing this paper included
online training, diabetic education classes for staff and
people living with diabetes, and traditional outreach
approaches in the form of leaflets, posters, presentations
and videos. Suggestions from people living with diabetes
included infographics and videos to be shared via social
media, radio and sharing information with diabetes char-
ities to add to their resources for people to access.

Survey findings will also inform the codesign of infor-
mation outreach for people living with diabetes and NHS
staff to assist the transition from human-led screening to
Al-assisted screening.

DISCUSSION
This section covers the strengths and weaknesses of the
current study design.

Strengths

One key strength of this research is the collabora-
tive codesign of the surveys with our target population
groups, that is, HCPs and people living with diabetes.
This has ensured content validity, as each of the questions
and survey versions have been reviewed and approved by
our focus groups. A further validation stage to confirm
usability and functionality of the surveys provides addi-
tional strength to the study design. Both surveys have also
been reviewed by the research team and by our steering
advisory group which includes clinical and non-clinical
academic staff. We have deliberately targeted two large
urban NHS screening centres with diverse population
groups to capture the views from a broad spectrum of
individuals from different ethnic and other sociodemo-
graphic population subgroups.

Limitations

Due to the methods used to recruit people living with
diabetes and NHS staff, we are aware that there will be
limitations in terms of potential selection bias and repre-
sentativeness of the survey population. This includes
potential under-representation of people where English
is not their first language, unless support can be offered
by family members and friends to assist with survey
completion. There may also be underrepresentation
from people who do not have access to the internet or an
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electronic device to complete the survey, which may have
a greater impact on older adults. Using electronic distri-
bution and completion of surveys may impact on survey
response rates compared with using electronic and paper
survey formats for distribution and completion.
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