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Purpose: Artificial intelligence (Al) technology is poised to revolution-
ize modern delivery of health care services. We set to evaluate the patient
perspective of Al use in diabetic retinal screening.

Design: Survey.

Methods: Four hundred thirty-eight patients undergoing diabetic retinal
screening across New Zealand participated in a survey about their opinion
of Al technology in retinal screening. The survey consisted of 13
questions covering topics of awareness, trust, and receptivity toward
Al systems.

Results: The mean age was 59years. The majority of participants
identified as New Zealand European (50%), followed by Asian (31%),
Pacific Islander (10%), and Maori (5%). Whilst 73% of participants were
aware of Al, only 58% have heard of it being implemented in health care.
Overall, 78% of respondents were comfortable with Al use in their care,
with 53% saying they would trust an Al-assisted screening program as
much as a health professional. Despite having a higher awareness of Al,
younger participants had lower trust in Al systems. A higher proportion of
Maori and Pacific participants indicated a preference toward human-led
screening. The main perceived benefits of Al included faster diagnostic
speeds and greater accuracy.

Conclusions: There is low awareness of clinical Al applications among
our participants. Despite this, most are receptive toward the implementa-
tion of Al in diabetic eye screening. Overall, there was a strong preference
toward continual involvement of clinicians in the screening process.
There are key recommendations to enhance the receptivity of the public
toward incorporation of Al into retinal screening programs.
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A rtificial intelligence (AI) and more specifically, deep learn-
ing algorithms, are now capable of recording a level of
performance that is, in many cases, comparable to medical
practitioners.'> Diabetic retinopathy screening, with its large
repository of graded images, has been at the forefront of this
technology. The landmark approval of IDx-DR for automated
detection of referable diabetic retinopathy by the US Food and
Drug Administration in 2018 represented the first of such wide
acceptance of an Al system in any field of medicine. Since then,
the Food and Drug administration has also approved EyeArt with
other systems due to file shortly. As such, Al algorithms that are
designed to automatically detect diabetic retinopathy are poised to
enter mainstream clinical application.

As diabetic retinal screening programs across the world,>*
including New Zealand (NZ), look to incorporate this technology
into its retinal screening programs, a wide lens on the receptivity
of Al among patients will be necessary to ensure that health care
providers design services that are acceptable and trusted by all
members of the community that these services are designed to
serve. The primary aim of this study was to assess the knowledge
base and attitudes of patients, who are enrolled in a mix of urban
and provincial community diabetic eye screening programs in NZ,
on the use of Al in reading their retinal images.

METHODS

Participants

Patients attending their routine diabetic retinal screening
appointment across 4 different sites in metro Auckland (Green-
lane Clinical Centre, Manukau Superclinic, Waitakere Hospital,
and community screening centers) and 2 regional clinics in
Nelson (Nelson Hospital and Wairau Hospital), from April
2020 to August 2021, were invited to participate in this study.
Non-English-speaking patients were excluded unless they were
accompanied by a relative that could aid in translating the
questionnaire. All eligible participants were provided an expla-
nation of the study objectives and rationale behind Al-based
retinal screening before written informed consent for their par-
ticipation was obtained.

Ethical approval was obtained from local ethics committees
of both Auckland and Nelson; Auckland District Health Board
Research Review Committee (A+8218) and Nelson Marlborough
District Clinical Governance Research Committee (20/STH/178).
The trial is registered with the Australia NZ Clinical Trials
Registry (ACTRN12620000488909). All study procedures were
conducted in accordance with the standards outlined in the tenets
of the Declaration of Helsinki, 2013 revision.
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Development of Validated Artificial Intelligence
Questionnaire

This survey was originally developed in a 2-stage process by a
group of survey methodologists, led by Ongena and Haan, in the
Netherlands to assess patient views of Al use in radiology.®” In the
first stage, a semi-structured interview of 20 patients was conducted
and 6 key domains related to Al use in radiology were formulated.®
Afterthis, 7 questions utilizing the 5-point Likert agree-disagree scale
were assigned to each domain and fine-tuned by means of pretest
cognitive interviews conducted on a small subgroup of participants.’
Exploratory factor analysis generated 5 factors representing the
following latent variables: (1) distrust and accountability of Al, (2)
procedural knowledge of Al, (3) personal interaction with Al, (4)
efficiency of Al and (5) being informed of Al

Thirteen questions from their questionnaire were selected
and modified to suit the aim, setting, and design of our study.
Basic demographical datapoints, such as age, sex, ethnicity,
device ownership, and prior Al knowledge, were collected in
the first section of our study questionnaire. Responses were
converted from the 5-point Likert scale to a 3-point scale: Agree,
Disagree, Neither Agree nor Disagree.

Study Protocol

Eligible, consented patients underwent a 10-minute interview
conducted by coauthors E.C., L.H.,B.W.,and A.Y. to explore his or
her perspective of Al in diabetic eye screening. Interviewers
attended randomly selected clinics and consecutive patients attend-
ing the screening clinic were invited to participate. Each interview
was guided by the study questionnaire. Patients were given the
opportunity to give subjective responses in addition to their scoring
of the questions provided. Responses were recorded on paper and
entered into secure electronic spreadsheet for analysis.

Statistical Analysis

All figures, including radar plots, were generated using
Microsoft Excel (version 16.29.1). The radar plots stratified
responses according to age, ethnicity, sex, and number of devices
owned. Each axis represents a question in the survey and the
corresponding percentage of participants that agreed with that
question. Pearson correlation analysis was performed using IBM
SPSS Statistics (Release 27.0.1.0).

RESULTS

Demographics

A total of 438 patients agreed to participate in the interview.
Approximately 10% of patients declined to participate. The most
commonly stated reason was due to time constraints. The dem-
ographics are listed in Table 1. Eighteen percent of patients were
from Nelson while the rest resided in Auckland. There was an
equal distribution of males to females. The mean age was 59 years
(range 12-90). The majority of participants identified as NZ
European (50%), followed by Asian (31%), Pacific Islander
(10%), and Maori (5%). Seventy-six percent of participants used
more than 3 electronic devices per day.

Survey Results

Seventy-three percent of participants were aware of Al, but
only 59% knew that this technology could be used in making a
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Table 1. Patient Demographics

Site No. Percentage
Auckland 357 82%
Nelson 81 18%
Sex
Male 227 52%
Female 211 48%
Age
Under 25 30 7%
25-44 45 10%
45-64 171 39%
Over 65 190 44%
Ethnicity
NZ European 220 50%
Asian 133 31%
Pacific Islander 42 10%
Maori 23 5%
Other 18 4%
No. electronic devices used per day”
1 17 4%
2 88 20%
3 289 66%
4 42 10%

“Includes laptops, mobile phones, tablets, smartwatches, and smart

devices.

diagnosis (Fig. 1). Younger age and greater number of electronic
devices owned were positively correlated with Al awareness;
Pearson Correlation » value was 0.21 and 0.25, respectively
(P<0.001, 2-tailed test). Ninety-three percent of participants
under the age of 25 said they were aware of what Al is, compared
to 64% of participants over the age of 65 (Fig. 2).

Approximately half of participants said they would trust an
Al-assisted eye exam as much as that of a trained health profes-
sional (Fig. 1). Twenty-seven percent of those aged under the age
of 25 agreed with this statement compared to 55% of those over
the age of 65. In terms of shortening the time to screening results,
66% of participants would feel more at ease with a shorter
timeframe, even if this is generated by a computer. Sixty-eight
percent of those over the age of 65 agreed with this statement,
compared to 47% of those under the age of 25 (Fig. 2).

Thirty-six percent of participants still would prefer a human-
led screening program, even if it meant a longer waiting time for
results (Fig. 1). This rate was higher among Pacific Islanders
(64%) compared to Maori (39%), NZ Europeans (28%), and
Asians (38%). Maori (91%) and Pacific Islanders (83%) were
also more likely to agree that they could have a longer consulta-
tion time with the doctor if Al made the diagnosis, compared to
NZ Europeans (59%) and Asians (71%) (Fig. 2).

Subjective Responses

There were a few key themes highlighted by participants
throughout the interview process (Fig. 1). Most said they would
trust an Al-assisted program as long as there was some form of
reassurance that the Al system was accurate and that human
providers were still responsible for delivering sensitive test
results. A few participants mentioned the statement, “Garbage
in, garbage out,” in reference to the expectation that Al systems
need to be developed and validated to high operating standards.
Recent events such as the cybersecurity attack upon a NZ hospital
board IT operating service were frequently raised as confidenti-
ality with Al was explored.® Some suggested that backup systems

© 2022 Asia-Pacific Academy of Ophthalmology.
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Al Concepts

Are you aware of what Artificial Intelligence is?

Have you heard of Al being implemented in
healthcare?

Were you aware that Al could be used in the process
of making a diagnosis?

Trust in Al Systems

W Agree

| am worried because Al may make doctors more lazy
and less attentive

HYes HENo

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Neither Agree nor Disagree M Disagree

| trust that my personal information will be
confidential with Al-assisted screening.

| am confident that Al can improve accuracy and

minimize human errors such as discrimination...

| would be comfortable if there is the use of Al in eye
exams

| trust the results delivered by the Al-assisted eye
exam as much as that of a trained health professional

Efficiency

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

e e =™ I %
harmful than errors caused by humans
The sooner | get the results, even if this is generated _-
by a computer, the more | am at ease

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 1. Graph showing the responses of participants toward all the survey questions. Listed above are key themes identified from patients'

subjective responses during the interview.

be prepared in events of Al system failure, such as server
malfunction, power outages, or cybersecurity breaches.

DISCUSSION

This is the largest qualitative study to date to evaluate the
knowledge and perspective of patients on the use of Al in diabetic
retinal screening. Although others have studied the patient and
public perception of clinical Al tools,” only Keel et al'® have
looked specifically at diabetic retinal screening. Keel et al pro-
vided insights into patients’ acceptance of the use of automated Al
screening but did not explore other aspects, such as Al concepts,
implementation, strengths, and weaknesses. Each aspect needs to

© 2022 Asia-Pacific Academy of Ophthalmology.

be addressed before Al can be successfully incorporated into
clinical practice.

We found that our participants were generally aware of Al,
but less were familiar with its clinical applications. This is
consistent with other published data'' ~'*; an online survey from
the UK found that only 63% of people reported knowing about Al
and just 49% stated they were aware of current impact of Al on
their life.'> Despite an overall low awareness of Al, study
participants were receptive to Al with 78% reporting that they
would be comfortable with Al being involved in their care.
Similarly, Keel et al found that 96% of participants were satisfied
with the automated Al screening model, and it was noteworthy
that 78% preferred this model over manual human screening once

https://journals.lww.com/apjoo | 289


https://journals.lww.com/apjoo

Yap et al

Asia-Pacific Journal of Ophthalmology e Volume 11, Number 3, May/June 2022

Personal Interaction

| think that if Al makes the diagnosis, | can spend more _- 11%
consultation time with the doctor :

| would rather stick to the previous human-led

screening program, even if that means a longer _ 39%

waiting time for results

Even when Al is used to evaluate scans, humans

always remain responsible for the diagnosis

Receptivity

After doing this survey | now feel more comfortable
with Al being used as part of the eye exam

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T o v

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HYes M Neither Agree nor Disagree No

Key Themes

1. Fear that Al systems would be vulnerable to cybersecurity breaches or technological failure.

2. Many would feel more comfortable if there was reassurance that the Al system will be

developed to a high standard of accuracy.

3. There should be opportunities to discuss the results with a human health provider, especially for

sensitive test results.

4. Human supervision over the screening process is a must.

Figure 1. Continued.

they had both systems demonstrated to them. Greater acceptance
of Al has been demonstrated in situations where the clinical risk is
low,'*'®!7 or the accuracy of Al can be proven.®'! It is fostered
further if the clinician has recommended the technology or if'it fits
societal and cultural norms.'!?

Improved accuracy, less bias, and more free time to spend
with the doctor were the principal gains identified by participants
in our study. These perceived gains were remarkably similar
across different races, sex, age groups, or number of devices
owned. Interestingly, very few voiced concerns that Al would
make doctors lazy or that errors generated by Al were more
harmful than those generated by humans. Increased diagnostic
speed, greater objectivity, and accuracy were also amongst the
main perceived benefits of Al implementation that were identified
in other studies.'"'>"'* Clinicians held a similar viewpoint but
also identified improved access to disease screening and reduced
time spent on monotonous tasks as the major perceived benefits
stemming from the use of clinical AL*

One consistent message that emerges from all patient surveys
is the overwhelming preference for health care professionals to
still oversee the overall process.”!'"'>!31° Respondents in our
survey were near unanimous (88%) in stating that they would trust

290 | https://journals.lww.com/apjoo

an Al system more if it was supervised by a doctor. Although we
did not explore the reasons for this finding in our survey, one
possibility is that clinician involvement would be viewed as the
doctor giving tacit approval of the AI system.'” These data
indicate strongly that when used in a clinical setting, Al should
be positioned as a “clinician support tool,” relieving clinicians of
the more mundane tasks and freeing up time to spend on more
complex or urgent cases.'''*!3

Irrespective of their responses to other questions, Pacific
Islanders and Maori participants clearly placed a higher value
on personal interaction than other ethnic groups with a
greater proportion stating they would like to maintain the
human involvement in screening. These results are consistent
with wider Maori health values that are tied in closely with
Tikanga, which highly regards “whakawhanaungatanga,” a pro-
cess of developing a rapport with the human health provider by
the sharing of Maori beliefs, values, and experiences.?' The face-
to-face component of the program will remain important for
Maori and Pacific Islanders. Therefore, program designers will
need to engage with these communities to ensure that care
pathways utilizing Al are both culturally relevant and accept-
able.

© 2022 Asia-Pacific Academy of Ophthalmology.
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Awareness of Al

100%

Confidentiality 80%
Maintained with Al \

Trusting Al as much as
human providers

More time with doctor

\ Prefer sooner results
with Al use with Al

/\1 Al improving accuracy

Receptive towards Al .
of screening

Preferred human-led
screening over Al

A em@ue Under 25 em@mm25-44 45-64 Over 65

B =@ N7 European ess@mss Asian Maori

Awareness of Al

100%

Confidentiality 80%
Maintained with Al

Trusting Al as much as
human providers

More time with doctor
with Al use

Prefer sooner results
with Al

Al improving accuracy

Receptive towards Al .
of screening

Preferred human-led
screening over Al

Pacific Islander ess@mssOther

Awareness of Al

100%
Confidentiality 80%, Trusting Al as much
Maintained with Al 0o as human providers
40%
j 20%
More time with 0% Prefer sooner results
doctor with Al use | ( ° with Al
Receptive towards Alimproving
Al accuracy of
screening
Preferred human-
led screening over Al
More than 3

C o  e— 2o0r3

More time with doctor

D e \|ale es—Female

Awareness of Al

100%

Confidentiality
Maintained with Al

Trusting Al as much as
human providers

Prefer sooner results

with Al use with Al

Al improving accuracy

Receptive towards Al .
of screening

Preferred human-led
screening over Al

Figure 2. Radar plot showing the percentage of participants who agreed with key statements in the survey, stratified by A: Age, B: Ethnicity, C:

Number of devices owned, D: Sex.

Even though Al is thought to improve accuracy, less accurate
diagnosis was also identified by patients and the general public as
a primary weakness of clinical AL”'*'* This perception was
related to the fact that Al is unable to conceptualize ideas,®”""
generalize to all individual situations,'*** or perform a physical
examination.'® As indicated in our subjective responses, it is vital
to reassure patients and clinicians that every commissioned Al
application has to pass through a rigorous and transparent review
process. To address these concerns further, we believe that patient
advocates will play an important role in developing models of
care and educational strategies surrounding clinical Al applica-
tions to help patients understand how it is being used.®'*** In
addition to these concerns, clinicians have also expressed philo-
sophical concerns with the use of Al, such as the divestment of
health care to large technology companies and the need to
establish who bears liability in cases of machine error.”® Both
of these are important subjects, which invite further debate for
trust in clinical Al tools to be established.

Currently, Al tools are validated by their respective stake-
holders, and this clearly poses a conflict of interest.>'?*~2¢ This
has been unavoidable as Al developers are required to demon-
strate the efficacy and safety of Al applications to the regulatory
authorities to obtain the necessary commercial licensing.?” It is

© 2022 Asia-Pacific Academy of Ophthalmology.

well accepted that Al applications have a number of inherent
biases and to ensure that these are understood and visible,
regulators are now demanding greater transparency from algo-
rithm developers.”®?’ It is also recognized that regulators need to
start looking at algorithms as a whole rather than simply
assessing traditional performance metrics.*® As such it is perhaps
unrealistic to expect those trained solely on the medical field to
have the expertise to assess the overall performance of Al in their
service. Recognizing this knowledge gap, governing bodies such
as the UK National Screening Committee, have conducted
independent evaluations of Al systems, which provides addi-
tional reassurance to stakeholders that a given Al system will be
suitable for the environment that it is intended to be deployed
within.*

There are several limitations to this study. Although every
question was obtained from a validated questionnaire, the final
survey was not formally revalidated. Nonetheless, this study was
the first of its kind to gather a comprehensive patient perspective
toward Al in diabetic screening. The participants were recruited
from 4 different diabetic screening sites across metro and provin-
cial NZ with the aim of obtaining a sample representative of the
total population living with diabetes in NZ. However, the study
was limited to English-speaking patients and thus there is a
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selection bias with non-English speakers effectively excluded. As
in most quantitative Al studies, those under the age of 25 were
overrepresented in this cohort, comprising 7% of our total sample,
compared to national prevalence of diabetes in this age group of
2%.” The higher age groups were in turn, slightly underrepre-
sented by 1% to 3%.>" Both Maori and Pacific Islander ethnicities
were also underrepresented by 11% and 4%, respectively, which
could be attributable to the lower percentage of Maori residing in
urban centers.*? This is significant because of the existence of a
digital divide as older, ethnic minorities are less likely to use
certain technologies when managing their health.*> Even though
our sample group is reasonably representative of people living
with diabetes in NZ, the results of this survey may not be
generalizable beyond our study population. Finally, the survey
questions are focused on specific areas and may not gather a
comprehensive perspective from all respondents.

Based on the findings of our survey and a review of the
relevant literature, we have identified 4 key findings that if
addressed would enhance the trust and receptivity toward incor-
poration of Al into diabetic retinal screening programs:

1. Both clinicians and patients need to be actively involved in the
process of integrating Al into the screening pathways.

2. Human interaction will remain an integral component of the
service and will need to remain an option for those who prefer
the service to be delivered manually.

3. More educational resources for patients and clinicians sur-
rounding Al technology are required. Further qualitative
research into patient beliefs and emotionally driven responses
isrequired to identify a communication strategy that facilitates
greater receptivity toward Al deployment. Narrative storytell-
ing using selected individual cases, focused on what Al
support can mean for diagnosis and treatment, and workshops
showcasing the Al could be valuable tools.'***

4. Al processes be made transparent to all stakeholders
and clients.
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