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Abstract

Background: A repository of retinal images for research is being established in Scotland. It will permit researchersto validate,
tune, and refine artificial intelligence (Al) decision-support algorithms to accelerate safe deployment in Scottish optometry and
beyond. Research demonstrates the potential of Al systems in optometry and ophthalmology, though they are not yet widely
adopted.

Objective: In this study, 18 optometrists were interviewed to (1) identify their expectations and concerns about the national
image research repository and their use of Al decision support and (2) gather their suggestions for improving eye health care.
The goal wasto clarify attitudes among optometrists delivering primary eye care with respect to contributing their patients’ images
andto using Al assistance. These attitudes are lesswell studied in primary care contexts. Five ophthalmol ogists were interviewed
to discover their interactions with optometrists.

Methods: Between March and August 2021, 23 semistructured interviews were conducted online lasting for 30-60 minutes.
Transcribed and pseudonymized recordings were analyzed using thematic analysis.

Results: All optometrists supported contributing retinal images to form an extensive and long-running research repository. Our
main findings are summarized as follows. Optometrists were willing to share images of their patients' eyes but expressed concern
about technical difficulties, lack of standardization, and the effort involved. Those interviewed thought that sharing digital images
would improve collaboration between optometrists and ophthalmologists, for example, during referral to secondary health care.
Optometrists welcomed an expanded primary care role in diagnosis and management of diseases by exploiting new technol ogies
and anticipated significant health benefits. Optometrists welcomed Al assistance but insisted that it should not reduce their role
and responsibilities.

Conclusions: Our investigation focusing on optometristsis novel because most similar studies on Al assistance were performed
in hospital settings. Our findings are consistent with those of studies with professionals in ophthalmology and other medical
disciplines. showing near universal willingness to use Al to improve health care, aongside concerns over training, Costs,
responsibilities, skill retention, data sharing, and disruptions to professional practices. Our study on optometrists’ willingness to
contribute images to a research repository introduces a new aspect; they hope that a digital image sharing infrastructure will
facilitate service integration.

https://humanfactors,jmir.org/2023/1/e40887 JMIR Hum Factors 2023 | vol. 10 | e40887 | p. 1
(page number not for citation purposes)


mailto:n.strang@gcu.ac.uk
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS

(JMIR Hum Factors 2023;10:e40887) doi: 10.2196/40887

Constantin et al

KEYWORDS

Al in optometry; repository of ocular images; user studies; Al decision support tools; perspectives of optometrists and
ophthalmologists; Al; research; medical; decision support; tool; digital tool; digital

Introduction

Community optometrists in Scotland are being asked to
contributetheir collections of retinal imagesto aNational Health
Service (NHS) repository to enable research focusing on the
earlier stages of eye diseases. This should enableimprovements
in the detection and treatment of those conditions. Optometrists
are the first port of call for people with an eye problem as
“optometrists (as graduates) are trained to examine the eyesto
detect defects in vision, signs of injury, ocular diseases or
abnormality and problems with general health, such as high
blood pressure or diabetes. They make a health assessment,
offer clinical advice, prescribe spectacles or contact lenses, and
refer patients for further treatment, when necessary” [1]. We
asked optometrists for their thoughts about contributing their
patients data and their expectations about potential benefits
and challenges.

Clinical research on diagnosis and treatment of eye diseasesis
largely confined to hospital ophthalmology services and
universities. This is problematic; for example, clinical trial
recruitment failsto reach individual swhose eye conditions (eg,
dry age-related macular degeneration) fall outside a referable
disease threshold. To overcome this barrier, the Scottish
Collaborative Optometry-Ophthalmology Network e-research
(SCONe) seeksto create arepository of retinal images captured
by optometrists in the community [2]. This will facilitate new
clinical research. SCONe will also be an educational resource

Table 1. Characteristics of Scottish optometry practices [4].

for auditing false-positive and false-negative referrals and
provide exemplars, variants, and outliers. The former will
improve patients pathways between primary and secondary
care. The latter will improve clinical image interpretation.
SCONE€'s image repository will enable carefully governed
research spanning the full diversity of Scottish patients and all
stages of disorders. Images will be gathered from optometry
practices, with 2 substantial benefits: (1) a nearly complete
coverage of the population attending primary care optometry
services and (2) coverage of a broad spectrum of disease
severities, including early and undiagnosed disease as well as
those with no disease. Information about diagnosis, treatments,
and outcomeswill depend on pseudonymized linkage to standard
health care data sets.

The advent of the SCONe repository and the need to build back
better (aUK rallying cry after COVID-19) motivated our study.
We focused on optometrists because they are in the front line
of eye health care, and in Scotland, they are provided extra
training and NHS-provided cameras. Nearly 900 optometry
practices employ 1300 optometrists in Scotland (Table 1).
Optometrists refer 3%-9% of their patients to hospitals, with
89%-97% accuracy in Scotland [3]. Their wide distribution
makes them more accessible to patients than hospital services.
Optometrists collaboration with ophthalmologists is crucial.
Therefore, we interviewed a small sample of ophthalmologists
as well as optometrists to better understand their working
relationship with optometrists.

Practice type Practices (n) Description of practice

Domiciliary 76 business providing eye care in a patient’s home or care setting
Independent 473 an individual or small group of locally owned optometry practices
Multiple 299 part of alarge (typicaly national) chain or franchise of practices, for ex-

ample, Specsavers or Boots Opticians

SCONe will improve artificial intelligence (Al) methods by
exploiting the contributed images. The unprecedented population
diversity and coverage will permit data-driven training and
validation that potentially addresses recently highlighted issues
of biasin Al methods. The images represent patients’ histories
preceding recognized onset of eye conditions. They may
therefore contain latent information that would have enabled
earlier diagnoses. Such early predictorswould be significant in
several of the eye conditions identified by Campbell et a [5],
where Al has the potential to improve eye care. The validation
against the full population addresses one impediment to the
uptake of Al-enabled methodsidentified by Gonzéalez-Gonzalo
et a [6]. They propose amulti-step strategy, whereby carefully
chosen sets of relevant stakeholders are fully engaged through
all 7 stages—from planning to operation. Both these papers
draw attention to the difficulty of moving from research to

https://humanfactors.jmir.org/2023/1/e40887

practical widespread use. Our interviewees' perceptions of that
challenge areasignificant element of Gonzalez-Gonzalo et a’s
[6] first stage.

Given the aging population and the growing numbers and range
of conditions that can now be treated, optometrists, as the
eye-care front line, need help—potentially from Al. Our study
focuses on optometrists to better understand their needs and
constraints as they consider contributing patients’ images to a
shared repository and prepare to use Al-powered assistance in
their expanding primary eye care role. Although optometry
servicesin Scotland have some particularities [7], our findings
can be generalized to most countries.
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Methods

Overview

This study employs semistructured interviews to identify the
attitudes to changes in the use of retinal images among
practicing optometrists and ophthalmologists, particularly with
respect to changes stimulated by SCONe. We conducted 23
web-based interviews between March and August 2021 via
Microsoft Teams. Each interview lasted for 30-60 minutes. Only
theinterviewee and 1 interviewer (thefirst author) were present,
except for the first ophthalmologist, while 2 other authors
attended to refining the script for ophthalmologists.

The interview script was designed to reveal the expectations,
issues, and constraints encountered by optometrists, for example,
their uses of the shared images and worries over extrawork and
training that contributing images might require. The interview
scripts were revised in consultation with our expert advisors
and after 2 pilot interviewsretaining topical consistency, as per
aprevious study report [8]. The questions covered 4 categories:
(1) image sharing, (2) Al-enabled methods, (3) research, and
(4) education/training related to image sharing and Al.

We dso conducted a limited set of interviews with
ophthalmol ogists to explore the crucial
optometry-ophthalmology  collaboration—primarily during

Constantin et al

referral but also during training and when negotiating revisions
of responsibilities. The script for ophthalmologists was revised
drawing on experience from 8 optometrist interviews retaining
their topics and adding 2 new topics: (5) opening questions and
(6) ophthalmology-optometry relationships (as per a previous
study) [8].

We interviewed 23 people (18 optometrists of which 9 were
females and 5 ophthalmologists of which 4 were females).
Initially, we recruited interviewees through SCONe and
extended and diversified our sample through snowball
techniques and other channels. We covered a representative
sample of optometrists that included both smaller independent
practices and larger multiple practices (eg, national chains). The
interviewsincluded 14 optometrists from independent practices
and 4 optometrists from multiple practices, with coverage of
thediversity of practice contexts shown in Table 2. Recruitment
was slow because interviewees had excessive workloads
handling the pandemic backlog, which, given our completion
deadline, restricted the number and range of recruits. However,
toward the end, interviews revealed very few new issues; so,
we believe we have validated our scripts and methods and can
provide a good representation of optometrists' views. For the
ophthalmologists, we tried to cover various specialisms, for
example, age-related macular degeneration, diabetic retinopathy,
and glaucoma.

Table 2. Optometry interview coverage of Scottish urban/rural categories [9] showing ratios of interviewees in each category compared with the

population sizes and number of optometry practices

Category Optometrists (n=18), n (%) Population size (n=5,454,000), n (%) Optometry practices (n=900), n (%)
Large urban area 12 (66.6) 1,887,000 (34.6) 337 (37.5)

Other urban area 3(16.6) 1,974,000 (36.2) 394 (43.8)

Accessible small town 1(5.6) 464,000 (8.5) 72 (8)

Remote small town 1(5.6) 191,000 (3.5) 60 (6.7)

Accessible rural area 1(5.6) 611,000 (11.2) 13(1.5)

Remoterura area 0(0) 322,000 (5.9) 24 (2.6)

The interviews (total of 15 hours) were recorded and
professionally transcribed, introducing pseudonyms to protect
identities but permit follow-up studies. The analysis followed
the thematic analysis method [10] using NVivo (Lumivero)
[11]. Thematic analysisisone of the most widely used methods
in qualitative studies. Its purpose is to identify themes (ie,
patterns) in the data and relationships between themes that are
relevant to a specific research topic/phenomenon. Thematic
analysis is well-suited for analyzing large texts such as
transcripts of a set of interviews. The next section presents the
themes developed from our data with the corresponding
evidence (quotes) that supports them. Quotes are associated
with a pseudonym P number, allocated when someone agreed
to be interviewed. The characteristics of those interviewed are
tabulated in [8]. Quotesfrom ophthal mol ogists are discriminated
by “ophthalmologist” following a participant’s ID; all other
guotes are from optometrists.

https://humanfactors.jmir.org/2023/1/e40887

Ethics Approval

This study has been approved by the School of Informatics
(University of Edinburgh) Research Ethics Committee (RT
62378).

Results

Overview

The interviews and analysis revealed consistent commitment
to maintaining high professional standards and improving eye
care by using new methods and technol ogies notwithstanding
worries about costs and workloads. Five themes came out from
the analysis. Their order results from ordering topics in the
scripts are as follows: (1) changes to professional working
patterns, (2) envisaging the image repository’s impact, (3)
benefits from Al decision support, (4) paths to improved eye
care, and (5) education and training. We present our analysis
structured by these themes summarizing significant views
expressed, with the number of intervieweeswho supported each
point, out of 18 for optometrists and 5 for ophthalmologists.

JMIR Hum Factors 2023 | vol. 10 | e40887 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS

We present extracts of the transcripts retai ning the abbreviations
they used.

Theme 1: Changesto Professional Working Patterns

Funding pressures were a predominant issue as optometrists
considered increasing their clinical responsibilities. Optometrists
and ophthalmol ogists drew attention to the commercial pressures
on optometrists in their competitive market of small private
enterprises and larger multiples where prescribing spectacle
frames and lenses is financially as well as clinically essential
(12 optometrists, 3 ophthalmologists).

...I think sometimes optometry is strange because it
is...90% clinical but there isa commercial aspect to
it...competition with each other. [P3]

Those from independent practices felt they had more choice
over their allocation of effort.

...Independent practices work very differently ...|
don't feel time pressured, ...if | need moretime, | take
moretime.... themajority of optometrists, especially
[those in] multiples, do not [have that luxury]. [P8]

The divergence between prescribing lenses and diagnosing other
eye conditions may be reinforced by patient attitudes.

...people who don't believe that there's a problem
with their eyesjust want to go and get glasses. [P28]

Five optometrists expressed concerns over meeting the costs.

...the way the GOS [General Ophthalmic Services]
contract isstructured clinical stuffisn’t thething that
paysthe bills. So, something that’s going to generate
workload, but not potentially generate [income] is
going to be a tough sell. [P2]

These choices are affected by public policy and funding. P24
explained that “ The contract ... in Scotland empowers us more,
pays us more, pays usto [monitor] conditions.” P25 noted that
although they are doing more tests and interpretation of the
results and spending time explaining theseto patients, “the NHS
fee hasn't changed very much at al.” The initial fee reflected
the cogt, but it has not been increased in line with inflation and
additional procedures. Optometrists in Scotland take more
responsibilitiesin health care [7].

...l would say that that is less common in Scotland
now [ to have optometrists who do not want to do more
than prescribe lenses] because we' ve been doing this
sort of work ..for a long time now. ...There's a
budget for training and devel oping optometrists. [P24]
To reduce the burden on secondary care and to obtain good
quality images, one of the ophthalmologists proposed the
establishment of specialist imaging hubs.

...Itwould be very useful to have imaging hubswhere
imaging equipment can be standardized and similar
to those used in NHS Ophthalmology
Departments...high resolution photographs which
are essential for safe management of patients. The
resolution we want is virtually impossible for all the
optometric practicesto have. [P22, ophthalmol ogist]

https://humanfactors.jmir.org/2023/1/e40887
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Eleven optometrists and 4 ophthal mol ogi sts proposed to expand
the role of optometrists.

...Hopefully, it will enable us to provide a better
service for patients. There might be times where you
do not haveto refer to hospitals and you will manage
someone locally. [P15]

One optometrist believes “a huge number of optometrists are
willing to take on more responsibility” but suggested that this
could stimulate stratification of the profession.

..\\e need to start having some kind of differentiation
inthehierarchy in eye care. Not just optometristsand
ophthalmologists but a continuum between the two.
[P28]
This expansion of roles should be carefully analyzed (as
indicated by 4 optometrists and 2 ophthalmologists). For
example, extra skills will be needed. However, optometrists
may not receive additional remuneration.

...The idea behind it is that we're moving more
professionally and we're moving into a better, more
rewarding profession, but we're not having enough
money. [P25]

Theme 2: Envisaging the Image Repository’s I mpact

All optometrists were keen to see an extensive and long-running
research repository containing their patients’ images. Itsprimary
role is to improve Al. However, its educationa role and
coordination may facilitate communication and collaboration.
Thefollowing issues dominated: (1) professional relationships,
(2) teleconsultations, (3) health inequalities, (4) image quality,
(5) standardization and automation, (6) scrutiny out of context,
and (7) the need for electronic heath records (EHRS).
I nterviewees expanded our vision of what mattered, which was
agoal of our in-depth interviews. They highlighted the critical
needs.

Most optometrists (12/18, 67%) hoped the image repository
would facilitate supporting each other.

..\\e can learn from other people’s treatment
management plans...we can enhance a collective
learning and collective management of patients. [P18]

Optometrists (10/18, 56%) hoped the shared repository would
stimulate a change in relationships between optometrists and
ophthalmologists.

...A project like this could...make optometrists feel
more part of the whole...linking primary and acute
services so that you're out in the community, but we
are part of the hospital project and yes, we engage
with this data gathering which suddenly givesyou the
message...your work is appreciated and valued. [P7]

Two optometrists hoped that it will mean hospital staff gain
increased respect for optometry.

...The communication [ between the optometristsand
ophthal mologists] would necessarily havetoincrease
...hospital eye care needs to understand the
importance of the role of the community care
...making their life easier. [P28]
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This contrasts with ophthalmologists conviction that their
“relationship with optometrists is very good’ [P19,
ophthalmologist]. Ophthalmologists were aware of plans to
deploy an EHR system—abetter pathway to using imageswhen
coordinating patient care.

..\\e're supposed to be going to a digital, an
electronic patient record with images, so if that was
shared with optometrists, they might be ableto learn
from that. [P23, ophthalmol ogist]

Four local [12] optometristsand all the ophthalmologistsinthis
study proposed using teleconsultation, possibly stimulated by
its use during the COVID-19 pandemic [13].

...I could see it being really useful for...to bring eye
health screening to more remote locations. [P28]

...But the benefits are at least timeously we can be
getting in touch with the patient and either having a
chat with them or reviewing images just to make sure
that there is no gross alteration. [P22,
ophthalmol ogist]

Teleconsultations should result in more accurate triage.

...I think the benefits of it woul d definitely be reducing
the number of patients who need to be seen in the
hospital...bring the images to the doctor instead of
the whole patient. [P23, ophthalmologist]

One ophthalmologist pointed out the risks of virtual
examinations.

...The risk, which | always explain to patients, in a
virtual appointment is that it is easy to miss subtle
changesin retinal pathology. [P22, ophthalmol ogist]

Three optometrists suggested that data sharing would reduce
variations in the care.

...It might be useful, because in some areas there
might be more healthy patients, and in others there
might be unhealthier patients. The retinal images
might help get...understanding...managed more. [P4]

Five optometristswere concerned about the quality of theretinal
imagesthey produced. Causesincluded device quality, opacities
(eg, cataract), and no dilation. In hospital, dilation is routine.
In optometry practices, dilation isthe only standard for patients
aged over 60 years.

...And | think there's also a difference, and | don't
know if this has really been considered, between
imaging captured in hospital and imaging captured
in practice, in that a lot of imaging captured in
practice isn't dilated, isn't of the quality that is
captured in a hospital or a screening service setting.
(P2]
Three optometrists anticipated that the image repository would
raise image quality concerns.

...I think just...standardizng things across the board
so the people who are taking the images know. [P10]

Six optometrists and 3 ophthalmologists mentioned
standardization for images and software applications that “talk
to each other.”

https://humanfactors.jmir.org/2023/1/e40887
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...There might be a technology issue and a
standard.. there are so many different types of
devices.. different manufacturers...software...many
different systems that are independent, is going to be
a challenge. [P16]

Optometrists anticipated service improvements from image
sharing. Two optometrists hoped image sharing would avoid
redundant work and improve patient care.

...There'sfar too much duplication of services...if we
have a centralized service, and all this data is
collected, it can only improve for patients...and the
health of their eyes. [P2]

Four optometrists hoped for more accurate information by
accessing patients’ records.

...50...rather than depending on a patient’s word of
mouth.. patientsare not the best in relaying accurate
information about their past treatments...it would be
nice to be able to access the actual data. [P18]

Three optometrists expected the repository would help them
track patients’ data.

...Patients move and patients' care providers move,
and patients often attend optometry where they work
as opposed to where they live. [P2]

Some optometrists feared that an image repository would be
used to investigate whether their decisionswere right, “putting
themselves at undue risk for litigation whenever their records
are being pulled apart by other people” [P4].

Another optometrist worried about clinical decisions being
scrutinized.

...S0, | would bealittle bit concerned that... someone
would be looking over my shoulder and deciding
whether | had madetheright decision or not, whereas
they didn't have all the data that |1 had available.
[P28]
Eight optometrists worried about the technical regquirements
and time needed to contribute images.

...That's the biggest challenge, it's always...how do
we get these images.. transferred easily, and that's
not too time consuming. [P5]

One optometrist wondered whether the contribution process
could be automated.

Theme 3: Benefits From Al Decision Support

Considering the use of Al decision support, al optometrists
anticipated benefits and were happy to use it, provided they
retained the ultimate responsibility. They expected more
treatment options with better guidance and help when they
encounter something new. Their issuesincluded (1) diagnostic
skill acquisition and retention, (2) divergence in the optometry
community, (3) changing relationships with patients, and (4)
impatience over therate of deployment. The Al toolswere seen
as augmenting their skills, empowering them to make better
decisions (as stated by 14 optometrists).
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... would feel it was an affirmation probably of what
| was doing, or even a confirmation of what | was
doing. [P5]
Ten optometrists felt strongly that they should retain control
and that clinical decisions must remain their responsibility.

...You have to take the human factors into account
and baseit on all your observations not just what the
technology istelling you. [P15]

Ophthalmologists considered that Al decision support could
help optometrists make better referrals and detect eye diseases
earlier.

... have no doubt.. [that Al tools help optometrists
make better referrals]. It will help alot ... in early
diagnosis...one of our main cornerstones in
management of glaucoma. [P27, ophthalmologist]

More efficient interpretation of the growing number of images
may be delivered.

...One of the big things now is with ever-increasing
imaging you've got an ever-increasing burden of
reviewing...If Al allows you to do that at a more
efficient pace and a more accurate pace. [P2]

Six optometrists expressed concernsthat colleagues using these
tools might fail to develop critical skills.

...If it's brought in too early in somebody's training

as a clinician, then [they may] fail to develop their

own clinical decision-making skills. [P18]
Therewasasimilar concern that skills might fade among those
who become too dependent on the new technology, coupled
with arisk of misinterpreting “resultsin the Al.”

..\\e'd have to be very clear that whoever’s [using]

the Al understands how to interpret them, as well as

preventing skill fade from clinicians who are used to

inter preting these images. [P2]
All optometrists but 1 were enthusiastic about taking on new
responsibilities to improve patient care. This would require
additional skills and professional development. P6 observed
that it might create arift in their community.

...There are some practitioners ... a small minority
(who typically qualified many years ago) who feel ...
they weretrained to examine eyes and provide optical
corrections and they don’t like this whole shift. [Pg]

Five optometrists feared that reliance on Al assistance would
impinge upon their skills and professional judgement and their
personal contact with patients.

...There is a risk of reducing the respect,
qualifications, and the ability of the optometrist...[Al]
isused to replace parts of a test rather than aid. [P10]

However, many optometrists considered that new technologies
will improve their reputation (7/18) and help them be seen as
up-to-date (1/18).

...If you're explaining to a patient that you're using
Al, they would be very impressed ... happy ... their
optometrist is using up-to-date methods. [P4]

https://humanfactors.jmir.org/2023/1/e40887
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...50, | think all those things .... Givesthe practice a
... Standing within the medical community, which
would help. [P3]

There is a considerable delay from the moment Al research
demonstrates a new technique to its wide application. One
optometrist expected that the national repository will “reduce
this time of ‘trandating’ research into practice to 10 years’
(compared with 17 years[6]) and “ hopefully save some eyesight
for people” [P3].

Theme 4: Pathsto Improved Eye Care

Taking along view of improvementsin eye care made possible
by the image repository and Al, optometrists expected early
detection (18/18), increasing accuracy (10/18), higher efficiency
(4/18), better disease progress monitoring (8/18), and risk
prediction (7/18). Two research advances using the repository
areanticipated: (1) improved Al decision support (tuned for the
population and with new predictors) and (2) improved education.
These are assumed by optometristswhen they discusslong-term
benefits.

...\ may be able to catch things before they get to
a more progressive stage where they are more
devastating to sight as well. [P13]

Earlier accurate diagnoses would increase optometrists
efficiency.

...Often, we'll see patients ... for follow-up
appointments just because we're uncertain. But if
these Al technologies ... even in those grey or
uncertain patient situations meant we could make a
better or a quicker judgement, then that would be
handy. [P18]

The speed of diagnosisincreases efficiency and reduces patient

stress.

...It needs to be as close to real time as possible so

that it can be a very clear way of generating a result

that doesn't have the anxiety of waiting on an

envel ope coming through the door or an email. [P2]
Support for managing disease progression is a widely held
expectation.

..\k need to know whether it's the same pathol ogy,
whether it’s... progressed. [P27, ophthalmologist]

Optometrists expect to be in a better position to predict risks.

...Then we would be in a better position to predict
patients at risk. Rather than monitor patients who
already are showing signs of disease...It may be
easier to predict patientsat risk of developing certain
conditions. [P10]

Sustainability was aconcern for 6 optometrists. Some suggested
that the government should support not just the acquisition of
new equipment but also the organizational procedures and
systems they needed.

...In Scotland, the funding from Government would
have to match the amount of timethat’s actually spent
using this [Al] equipment to aid with a diagnosis.
[P6]
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Theme5: Education and Training

All interviewees agreed that education is needed to prepare them
to exploit image sharing and Al tools in a reliable and
professiona way. The main pointsrevea ed were (1) formalizing
and incentivizing training, (2) information resources, (3)
allocating the time for training, and (4) learning by interacting
with ophthalmologists.

Five optometrists suggested devel oping accredited educational
resources about Al and its role in eye care to encourage
participation and to validate achievement of standards.

...if all optometrists had to do mandatory training as
part of their CPD [Continuing Professional
Development]. Part of our mandatory training, then
we would all be starting on the same page. [P15]

The education of patients and their supporters was perceived
by optometrists as crucial. It takes time to discuss new
approaches. They needed information that was simple and
concisein various formats (eg, on paper, online).

...You'd certainly need something...in terms of
cascading theinformation to patients...an information
pack [we] can just hand out. [P6]

Steering groups were proposed to raise patients' awareness of
the benefits of Al, discuss concerns, and clarify challenges.

...You could have a steering group with optometrists,

ophthalmologists, tech guys, patients represented, to

hear their views, but maybe you're doing that already.

[Pe]
There was an almost universal feeling that the best way to
develop the new skills needed was by learning on the job.
Several suggestions emerged asinterviewees contemplated what
might be needed when asmall number of ophthalmologistswere
helping a larger number of optometrists develop their
professional expertise. Jointly developed treatment plans were
an aspiration for 5 optometrists and 2 ophthamologists to
improvetheir relationships and train optometristsfor moreroles.
Two ophthamologists suggested having more optometrists
visiting hospitals.

...I'm very [keen to have] hospital optometrists
working in our teams. | feel that | can support the
training, development and progress of these small
cohorts very well rather than communicating with
multiple community opticians. [P22, ophthalmologist]

Discussion

Optometrists deliver primary eye care service for the great
majority of patients and judge when referral to secondary care
is warranted. Our study has established a model for enquiring
about their aspirations and concerns. We summarize the
wide-ranging discussions, which thematic analysis clustered
into 5 themes that interlink.

Theme 1. Changesto Professional Working Patterns

Changes to the professional working patterns of optometrists
are anticipated due to increasing clinical responsibilities and
growing workloads. These stresses arise from an aging

https://humanfactors.jmir.org/2023/1/e40887
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population with increasingly severe eye conditions and effective
treatments extending the duration of care. Extra information
provided by an increased number of higher resolution images
requires additional interpretation time. Funding was
optometrists' primary concern, with refractive correction a
potential source of cross subsidy in prosperous practices. A
variety of ways of providing more care in the community
anticipated their discussion of theme 4.

Theme 2: Envisaging the Image Repository’s I mpact

Optometrists looked toward (1) professional collaboration, (2)
teleconsultations, (3) remediesfor health inequalities, (4) image
quality issues, (5) effective standards and interworking systems,
(6) scrutiny of decisions, and (7) EHR for optometry. The
benefits of covering the full diversity of patients and eye
conditions predominated. Optometrists’ vision went beyond the
direct effects of an image repository. For example, after the
pandemic’s restrictions, they envisaged triage improvements
from image-sharing teleconsultation. They expected to support
colleagues working in deprived communities, and they foresaw
an integrated image-handling EHR system improving their
management of patients. OpenEyes, being commissioned in
Scotland, will meet EHR requirements, but community
optometrists will have to wait for its benefits, as it will be
deployedinitially in hospitals[14]. These extensionsand worries
over scrutiny revea misconceptions about the SCONe
repository. Itsprivacy protection extendsacrossall patientsand
optometrists; so, neither data sharing nor scrutiny are possible
within SCONe. When an EHR provides those mechanisms,
these opportunities and issues will re-emerge.

Theme 3: Benefits From Al Decision Support

In this context, optometrists expect (1) more accurate and faster
decisionsfor which they would still take full responsibility, (2)
help with conditions not previously encountered, (3) more
efficiently interpreting images, (4) short-term status
enhancement with patients despite some fears of longer term
erosion of expertise and responsibility, and (5) frustration over
delays in adopting new methods leading to loss of sight that
could have been prevented. Invariably, Al assistance was
anticipated positively but with significant concerns about
responsibilities, practicalities, and time scales. The support for
theimagerepository and the Al it enables could evaporate unless
the pragmatic issues raised regarding system and technical
complexities, the impact on already busy workloads, and the
navigation of ethical and patient privacy governance are
addressed. Gonzalez-Gonzalo et al [6] recommend a multistep
strategy engaging all stakeholders to address this. This careful
planning and introduction process is necessary to prepare for
provision and to sustain such innovations. There remain
uncertainties about the effectivenessin the field of Al-powered
decision aids in the context of evolving practices, diversity of
equipment, and variations in image-taking procedures inherent
in community optometry.

Theme 4: Pathsto Improved Eye Care

Optometrist suggestions included (1) earlier detection of more
conditions, (2) increasing triage accuracy, (3) improved
efficiency, (4) better condition monitoring, and (5) identifying
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patients at risk. The earlier detection depends on research
enabled by their contribution of earlier images (and similar
research) detecting latent signals. Improved triage accuracy
depends on the Al assistance and the additional training both
enabled by the repository. Studies of whole populations enabling
Al assistants to highlight signals they might otherwise miss
would underpin these benefits. Interviewees anticipated closer
collaboration between primary and secondary care, redistributing
responsibilitiesfor diagnosis and treatment for some disorders,
leading to new roles for optometrists with additional skill
requirements. However, there was concern among optometrists
that communication from hospital eye servicesto optometrists
needs improving. An audit highlighted variability (45%-92%)
in the successful delivery of formal responses from hospitals
to optometrists [3]. Sustainability is a critical issue, involving
many more professional roles[6].

Theme5: Education and Training

In this context, optometrists proposed (1) incentives via
certification, (2) informing patients and supporters, (3)
ophthalmology placements, and (4) jointly planned treatments.
All interviewees valued training and expected significantly
informative extramaterial drawn from the repository. However,
contributing to the repository, using the Al assistants, and taking
on extra clinical responsibilities will all require additional
training, requiring more resources, time, and materials.

A cross-cutting issue emerged. The difference in perception of
the quality of communication between optometrists in the
primary care sector and specialist ophthalmologistsisworrying
and merits further attention. It may result from differences in
professional status (eg, reflecting different lengths of
qualification path [4 and 7+ years]) as well as the different
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relationships between professionals and patients (patients are
free to switch between optometrists). Improvements in digital
communication (EHR) may mitigate or exacerbate this issue.
In the evolving primary eye care context revealed by theme 1,
themes 2 and 3 meet our objective of discovering optometrists
attitude to contributing their patients' retinal imagesand to using
Al assistance. Theme 4 capturestheir ideas about how eye care
may be improved by future service innovations—our second
objective. These require training innovations covered by theme
5. Asfew new ideas emerged in the final interviews, we regard
our methodology and evidence gathered asreliable.

Primary eye care in Scotland depends on the skills and
diagnostic capabilities of optometrists devel oped and assessed
through the NHS Education and Glasgow Caledonian University
[7]. The local culture provides a positive context for these
developments. However, we believe that in most other contexts,
optometrists would have similar aspirations and concerns. Our
methodology and findings should prove beneficial for other
countries planning to gather optometry imagesto improve early
detection and triage. Further work should explore these
developments in an international context considering all the
issues optometrists raised.

Limitations

As a pilot study, we only interviewed 18 out of 1300
optometrists. Our very small sample has a potential biasthat is
hard to estimate, as interviewees were recruited through the
SCONe project. Therefore, respondents may have been better
informed and more inclined to support retina image
contribution. Table 2 shows that we achieved reasonable
coverage of geographic diversity.

We greatly appreciate the time and effort contributed by all our interviewees. We gresatly appreciate the criticisms and suggestions
of IMIR Publications reviewers and 3 internal reviewers, namely, Jano van Hemert, Rob Proctor, and Philip Welsby. This work
was supported by the Scottish Funding Council as part of the Edinburgh City Initiative administered by the Data-Driven Innovation
center (grant GZ9261). We thank the whole Scottish Collaborative Optometry-Ophthal mology Network e-research team supported
by the Chief Scientist’s Office, Edinburgh and Lothians Health Foundation, Sight Scotland, Royal College of Surgeons of

Edinburgh, and RS Macdonald Charitable Trust.

Conflictsof Interest
None declared.

References

1.  What isan optometrist. The College of Optometrists. URL: https://www.college-optometrists.org/qualifying/
a-career-in-optometry/what-is-an-optometrist [accessed 2023-04-12]
2. Scottish Collaborative Optometry-Ophthalmology Network e-research. URL: https://www.ed.ac.uk/clinical-sciences/

ophthalmology/scone [accessed 2022-12-21]

3. Shah R, Edgar DF, Khatoon A, Hobby A, JessaZ, Yammouni R, et al. Referrals from community optometrists to the
hospital eye servicein Scotland and England. Eye (Lond) 2022 Sep;36(9):1754-1760 [FREE Full text] [doi:

10.1038/s41433-021-01728-2] [Medline: 34363046]

4.  Expert working group for primary eyecare services. Optometry Scotland. URL: https:.//www.optometryscotland.org.uk/
wp-content/upl oads/2021/03/Expert-Working-Group-Report_Version-3-1.pdf [accessed 2022-12-21]

5. Campbell JP, Mathenge C, Cherwek H, Balaskas K, Pasquale LR, Keane PA, American Academy of Ophthalmology Task
Force on Artificia Intelligence. Artificia Intelligence to Reduce Ocular Health Disparities: Moving From Concept to

https://humanfactors.jmir.org/2023/1/e40887

JMIR Hum Factors 2023 | vol. 10 | e40887 | p. 8
(page number not for citation purposes)


https://www.college-optometrists.org/qualifying/a-career-in-optometry/what-is-an-optometrist
https://www.college-optometrists.org/qualifying/a-career-in-optometry/what-is-an-optometrist
https://www.ed.ac.uk/clinical-sciences/ophthalmology/scone
https://www.ed.ac.uk/clinical-sciences/ophthalmology/scone
https://europepmc.org/abstract/MED/34363046
http://dx.doi.org/10.1038/s41433-021-01728-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34363046&dopt=Abstract
https://www.optometryscotland.org.uk/wp-content/uploads/2021/03/Expert-Working-Group-Report_Version-3-1.pdf
https://www.optometryscotland.org.uk/wp-content/uploads/2021/03/Expert-Working-Group-Report_Version-3-1.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Constantin et &

Implementation. Trangl Vis Sci Technol 2021 Mar 01;10(3):19 [FREE Full text] [doi: 10.1167/tvst.10.3.19] [Medline:
34003953]

6. Gonzalez-Gonzalo C, Thee EF, Klaver CCW, Lee AY, Schlingemann RO, Tufail A, et a. Trustworthy Al: Closing the gap
between devel opment and integration of Al systemsin ophthalmic practice. Prog Retin Eye Res 2022 Sep;90:101034 [FREE
Full text] [doi: 10.1016/].preteyeres.2021.101034] [Medline: 34902546]

7. Jonuscheit S, Loffler G, Strang NC. General ophthalmic servicesin Scotland: valuefor (public) money? Ophthalmic Physiol
Opt 2019 Jul;39(4):225-231. [doi: 10.1111/0p0.12632] [Medline: 31236977]

8.  Atkinson M, Bernabeu M, Buckmaster F, Constantin A, McTrusty A, Williams R. Scottish optometry pilot study. The
University of Edinburgh. URL: https://www.research.ed.ac.uk/en/publications/scotti sh-optometry-pil ot-study [accessed
2022-12-21]

9.  Geographic Information Science and Analysis Team. Scottish government urban rural classification 2016. Scottish
Government. URL : https://tinyurl.com/2bzd9yme [accessed 2022-12-22]

10. BraunV, Clarke V. One sizefitsall? What counts as quality practice in (reflexive) thematic analysis? Qualitative Research
in Psychology 2020 Aug 12;18(3):328-352 [FREE Full text] [doi: 10.1080/14780887.2020.1769238]

11. QSR Internationa Pty Ltd. URL: https.//www.gsrinternational .com/nvivo-qualitative-data-anal ysi s-sof tware/home [ accessed
2022-12-21]

12.  Wherton J, Greenhalgh T, Shaw SE. Expanding Video Consultation Services at Pace and Scale in Scotland During the
COVID-19 Pandemic: National Mixed Methods Case Study. J Med Internet Res 2021 Oct 07;23(10):€31374 [FREE Full
text] [doi: 10.2196/31374] [Medline: 34516389]

13. Li JO, Thomas AAP, Kilduff CLS, Logeswaran A, Ramessur R, Jaselsky A, et a. Safety of video-based telemedicine
compared to in-person triage in emergency ophthalmology during COVID-19. EClinicalMedicine 2021 Apr;34:100818
[FREE Full text] [doi: 10.1016/j.eclinm.2021.100818] [Medline: 33842860]

14. OpenEyes. URL: https://openeyes.apperta.org/ [accessed 2022-12-21]

Abbreviations

Al: artificial intelligence

EHR: electronic health record

NHS: National Health Service

SCONe: Scottish Collaborative Optometry-Ophthalmology Network e-research

Edited by A Kushniruk; submitted 08.07.22; peer-reviewed by A Ly, PH Liao; comments to author 08.11.22; revised version received
23.01.23; accepted 19.04.23; published 25.05.23

Please cite as:

Constantin A, Atkinson M, Bernabeu MO, Buckmaster F, Dhillon B, McTrusty A, Srang N, Williams R

Optometrists Perspectives Regarding Artificial Intelligence Aids and Contributing Retinal Images to a Repository: Web-Based
Interview Sudy

JMIR Hum Factors 2023; 10: e40887

URL: https://humanfactors.jmir.org/2023/1/e40887

doi: 10.2196/40887

PMID:

©Aurora Constantin, Malcolm Atkinson, Miguel Oscar Bernabeu, Fiona Buckmaster, Baljean Dhillon, Alice McTrusty, Nial
Strang, Robin Williams. Originally published in IMIR Human Factors (https://humanfactors,jmir.org), 25.05.2023. Thisis an
open-access  article  distributed under the terms of the Creative Commons  Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JIMIR Human Factors, is properly cited. The complete bibliographic information,
alink to the original publication on https:.//humanfactors,jmir.org, as well as this copyright and license information must be
included.

https://humanfactors,jmir.org/2023/1/e40887 JMIR Hum Factors 2023 | vol. 10 | e40887 | p. 9
(page number not for citation purposes)

RenderX


https://europepmc.org/abstract/MED/34003953
http://dx.doi.org/10.1167/tvst.10.3.19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34003953&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1350-9462(21)00095-1
https://linkinghub.elsevier.com/retrieve/pii/S1350-9462(21)00095-1
http://dx.doi.org/10.1016/j.preteyeres.2021.101034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34902546&dopt=Abstract
http://dx.doi.org/10.1111/opo.12632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31236977&dopt=Abstract
https://www.research.ed.ac.uk/en/publications/scottish-optometry-pilot-study
https://tinyurl.com/2bzd9yme
https://doi.org/10.1080/14780887.2020.1769238
http://dx.doi.org/10.1080/14780887.2020.1769238
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.jmir.org/2021/10/e31374/
https://www.jmir.org/2021/10/e31374/
http://dx.doi.org/10.2196/31374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34516389&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(21)00098-5
http://dx.doi.org/10.1016/j.eclinm.2021.100818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33842860&dopt=Abstract
https://openeyes.apperta.org/
https://humanfactors.jmir.org/2023/1/e40887
http://dx.doi.org/10.2196/40887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

