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Introduction: Fully autonomous artificial intelligence (AI) can improve access to diabetic retinopathy (DR) screening. In this study, 
we explore patient perspectives on the use of AI in DR screening.
Methods: Adults with diabetes at an urban academic medical center were recruited to undergo imaging with a handheld AI fundus 
camera and respond to a survey on awareness of AI in healthcare, trust in AI systems, perceived efficiency of AI, preferences for 
personal interaction, and overall receptivity of AI in DR screening. Responses were stratified by sociodemographic and neighborhood 
characteristics.
Results: A total of 100 participants were included (mean age 60 years; 52% female; 24% Hispanic, 20% non-Hispanic Black, 31% 
non-Hispanic White, 25% other). Most were aware of AI (78%) and its use in healthcare (70%), but fewer of its application to eye 
disease (46%). Most believed AI could improve accuracy and protect confidentiality (both 77%), yet 83% preferred physician 
oversight and would trust AI more if it were supervised by a doctor. Overall, 76% were comfortable with AI as part of the eye 
exam and 92% were satisfied with AI-based screening. Despite this, only 31% felt AI could replace a doctor visit and the majority of 
participants (94%) believed doctors will always remain responsible for diagnosing, even if AI was evaluating the scans.
Conclusion: We found that while participants were generally comfortable with the use of AI as part of the eye examination, most 
would trust AI more if it were supervised by a doctor and did not believe that AI-based DR screening could replace a doctor’s visit. 
Implementation of autonomous AI-based DR screening should address the mismatch between the intended use of fully autonomous AI 
screening and participants’ understanding of the role that would mean for physicians.
Keywords: artificial intelligence, diabetic retinopathy, fundus photography, health disparities

Introduction
Diabetic retinopathy (DR) is a leading cause of blindness in working-age adults.1 Early detection of DR with timely 
intervention is critical in preventing vision loss. Yet many patients, especially ones who live in underserved communities, 
do not receive the recommended DR screening.2–4

Traditionally, DR screening requires referral to an eye clinic, trained ophthalmic staff to perform imaging, and an eye 
specialist to interpret the findings. This process is dependent on resources and eye provider availability and contributes to 
increased burden on the healthcare system.5,6 Fully autonomous artificial intelligence (AI)-based detection of DR, 
approved by the Food and Drug Administration in the US in 2018,7,8 has the potential to dramatically improve screening 
rates and decrease preventable blindness. Because fully autonomous AI-based DR screening can diagnose referrable DR 
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at the point of care without the input of eye care providers, it can broaden access to care and improve DR screening 
among underserved populations, especially in resource-limited settings.9

However, as more algorithms are approved and AI-based DR screening is increasingly incorporated in healthcare 
systems,10 it is important to consider the perspectives of patients–the stakeholders most directly impacted by the 
technology. Prior studies have examined patient perspectives of AI in DR screening, but have been primarily based 
outside of the US.11–14

The purpose of this study is to examine patient perspectives on AI-based DR screening–including awareness, trust, 
perceived benefits and drawbacks, and receptivity to use of the technology–at a tertiary academic medical center in an 
urban environment. Findings from our study can help inform strategies that optimize the implementation and uptake of 
DR screening programs using AI-based tools.

Materials and Methods
Study Design and Population
This was a prospective cohort study of adult participants (≥ 18 years old) with diabetes seen at the Wilmer Eye Institute 
at Johns Hopkins Hospital in the resident ophthalmology clinic (Patient Access Center for the Eye [PACE]) and the retina 
clinics in East Baltimore and Greenspring Station between August 22, 2024 and April 25, 2025. Informed consent was 
obtained in English or Spanish. The study adhered to the Declaration of Helsinki and was approved by the Institutional 
Review Board of the Johns Hopkins Hospital (IRB#00431841).

AI Screening
All participants underwent pharmacologic pupil dilation using (1% tropicamide and 2.5% phenylephrine) prior to 
a comprehensive ophthalmologic examination as part of a routine scheduled eye care visit. Fundus photographs of 
both eyes were then captured in a dark room using the Aurora AEYE, a handheld, non-mydriatic fundus camera with 
AEYE-DS, an artificial intelligence software designed to detect more-than-mild diabetic retinopathy.15–17

AI Acceptability Survey
Following imaging, participants completed a 20-minute orally administered survey in English or Spanish with the 
assistance from a research team member (Z.R., J.A.M., G.Z., S.Y). The survey included eighteen questions designed 
to assess the patient’s experience with the handheld retinal camera and their perspectives on the integration of AI in DR 
screening. The survey was developed based on a review of the literature on AI acceptance in healthcare and refined 
through expert consultation for content and face validity.11,12 The survey comprised of six dichotomous (Yes/No) 
questions (1–6) evaluating baseline awareness of AI and its applications in healthcare, and twelve questions (7–18) 
rated on a 3-point Likert scale (Agree/Disagree/Neither Agree nor Disagree) assessing domains including awareness of 
AI in healthcare, trust in AI systems, perceived efficiency of AI, preferences for personal interaction, and overall 
receptivity of AI in DR screening. (Supplemental Material) For participants unfamiliar with AI, the research team 
member provided a brief explanation.

Statistical Analysis
Sociodemographic data for the participants were extracted from the electronic health records. Participants’ other medical 
co-morbidities were extracted as well as previously described.18–20 The Charlson Comorbidity Index represents the 
overall health of a person by measuring the severity of comorbid diseases, with higher scores representing sicker 
participants.18 The Diabetes Complications Severity Index quantifies long-term effects of diabetes on body systems.19 

The census block group of the participant’s residential address was extracted and linked to the 2019 Area Deprivation 
Index (ADI) at the national level as previously described.21 ADI is a measure of neighborhood disadvantage based on the 
American Community Survey, where a higher ADI percentile rank indicates greater socioeconomic disadvantage.22 

Descriptive statistics are reported for the overall group and stratified across demographic (sex, age, race/ethnicity) and 
neighborhood characteristics (ADI).
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Results
A total of 100 participants completed the survey and were included in the study. The mean age was 60 years (range 
33–93 years). (Table 1) About half of the participants were female (N=52, 52%). There were 24% Hispanic (N=24) 
participants, 20% non-Hispanic Black (N=20), 31% non-Hispanic White (N=31), and 25% of other (N=25) race/ 
ethnicity. Most of the participants (N=62, 62%) were seen at the PACE clinic.

Awareness
Most participants (N=78, 78%) were aware of AI, its implementation in healthcare (N=70, 70%), and use in making 
a diagnosis (N=70, 71%). But, many were not aware of its application in diagnosing eye diseases (N=45, 46%) 

Table 1 Baseline Demographics of the Participants

Age (Years)

Mean (SD) 60.33 (14.5)

Median (min - max) 61 (33–93)

Age (years)

Under 45 16 (16%)
≥ 45 to < 64 41 (41%)

≥65 43 (43%)

Sex

Female 52 (52%)

Male 48 (48%)

Race/Ethnicity

Hispanic 24 (24%)
Non-Hispanic Black 20 (20%)

Non-Hispanic White 31 (31%)

Other 25 (25%)

Primary language:

English 58 (58%)
Spanish 41 (41%)

Other 1 (1%)

Clinic where patient was seen:

Patient Access Center for the Eye (PACE) 62 (62%)

Retina/Greenspring Station 38 (38%)

Insurance
Medicaid 1 (1%)

Medicare 21 (21%)

None 53 (53%)
Other 4 (4%)

Private 21 (21%)

Charlson Comorbidity Index

0 2 (2%)

1 40 (40%)
≥2 58 (58%)

Diabetes Complications Severity Index
0 24 (24%)

1 32 (32%)

≥2 44 (44%)

(Continued)
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(Figure 1). Awareness of AI varied by race and ethnicity, with Hispanic participants having the lowest awareness (N=13, 
54%) compared to non-Hispanic White (N=28, 90%), non-Hispanic Black (N=17, 85%), and other (N=20, 80%) 
participants (Supplemental Table 1).

Trust
Overall, most participants felt that AI could improve accuracy and minimize human errors (N=77, 77%) and could keep 
personal information confidential (N=76, 77%). (Figure 1) However, most participants (N=83, 83%) reported they would 
trust AI more if it were supervised by a doctor. When asked if participants would trust results delivered by the AI as 
much as those of a trained health professional, the results were mixed: 51% (N=51) reported agreement with that 
statement, but 35% (N=35) disagreed. Participants had mixed responses when asked if they worry that AI will make 
doctors lazy or less attentive: 51% (N=51) disagreed with the statement, whereas 33% (N=33) agreed with it.

Trust also varied by subgroup (Supplemental Table 2). There was a trend for younger participants (under 45) to have 
more trust that AI could improve accuracy and minimize human errors (N=15, 94%) in the under 45 group, (N=32, 78%) 
in those aged 45–65, and (N=30, 70%) in those over 65 years. However, this did not translate to major differences in 
comfort with the use of AI in eye exams, which ranged from 81% (N=13) in the under 45 years group, 76% (N=31) in the 
45–65 years group, and 90% (N=38) in the over 65 years group. Trust varied substantially across race and ethnic groups, 
with non-Hispanic Black participants having the least trust in AI improving accuracy (N=10, 50%) compared to non- 
Hispanic White participants (N=26, 84%), Hispanic participants (N=23, 96%), and other race and ethnicity groups 
(N=18, 72%). Non-Hispanic Black participants also had less trust that AI would keep information confidential (N=11, 
55%) compared to non-Hispanic White participants (N=25, 81%), Hispanic participants (N=21, 91%), and other race/ 
ethnicity (N=18, 72%). And non-Hispanic Black participants had the least trust in AI as much as providers (N=5, 25%) 
compared to non-Hispanic White participants (N=14, 45%), Hispanic participants (N=18, 75%), and those of other race/ 
ethnicity (N=14, 56%).

Efficiency
Overall, participants preferred getting results sooner with AI (N=61, 61%) and not as concerned about computer errors 
being more harmful than human errors (N=45, 45%). (Figure 1) The preference for earlier results varied by race and 
ethnicity, with Hispanic participants having the highest preference (N=19, 79%) compared to non-Hispanic White 
participants (N=20, 64%), non-Hispanic Black participants (N=9, 45%), and other race/ethnicity (N=13, 52%) 
(Supplemental Table 3).

Personal Interaction
Participants thought they would be able to spend more time with the doctor if AI was making the diagnosis (N=68, 69%), 
but many still preferred the human-led screening program even if it meant waiting a longer time for the results (N=63, 
64%) (Figure 1). The majority of the participants (N=94, 94%) believed doctors will always remain responsible for 
diagnosing, even if AI is evaluating the scans, with low variability across the subgroups (90–96% across all race/ethnicity 
groups). (Supplemental Table 4)

Table 1 (Continued). 

Area Deprivation Index (SD) 43.1 (21.19)
Quartile 1 (least neighborhood socioeconomic deprivation) 18 (18%)

Quartile 2 51 (51%)

Quartile 3 18 (18%)
Quartile 4 10 (10%)

NA 3 (3%)

Abbreviation: SD, standard deviation.
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Figure 1 Graph of participant responses to the artificial intelligence (AI) acceptability survey across the categories of awareness of AI in healthcare, trust in AI systems, 
efficiency of AI, personal interaction, and overall receptivity of AI in diabetic retinopathy (DR) screening.
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Receptivity
At the conclusion of this survey, 76% (N=76) of participants reported being comfortable with AI being used as part of the 
eye exam, and most (N=92, 92%) were satisfied with the AI-based retina screening. (Figure 1) However, only 31% 
(N=31) agreed that AI-based retina screening can replace a doctor’s visit. Younger participants were more likely to agree 
that AI-based retina screening could replace a doctor’s visit, with agreement reported by 50% of patients under 45 years 
(N=8), 29% of those aged between 45–65 years (N=12), and 25% of those over 65 years (N=11). There were also 
differences by race and ethnicity, with Hispanic participants being more likely to agree that AI screening could replace 
doctor visits (N=13, 54%) compared to non-Hispanic Black (N=3, 15%), non-Hispanic White (N=7, 23%), and other 
(N=8, 32%) participants (Supplemental Table 5).

Discussion
In this prospective cohort study of participants seen at an urban academic medical center who underwent autonomous AI- 
based DR screening, we identify several important insights into participants’ perspectives of this technology. Overall, 
most participants were aware of AI, but fewer were aware of its application in diagnosing eye diseases. Participants 
trusted AI, but most reported trusting it if it were supervised by a doctor. Although many valued the potential increase in 
efficiency and getting results sooner, most still preferred the human-led screening program, even if it meant waiting 
a longer time for the results. The majority of participants believed doctors will always remain responsible for diagnosing, 
even if AI is evaluating the images. Most did not believe that AI-based DR screening could replace a doctor’s visit. After 
experiencing AI-based DR screening with Optomed Aurora AEYE, most participants were comfortable with AI being 
used as part of the eye exam and with AI-based retinal screening. Exploratory subgroup analyses suggest that these 
perspectives could differ substantially by sociodemographic characteristics.

The more prominent subgroup findings were differences by age, race, and ethnicity. Younger participants overall had 
more trust that AI could improve the accuracy of screening as compared to older participants. The variation of trust by 
age is consistent with prior studies.12,23 Fritsch et al investigated perspectives on AI in healthcare and reported elderly 
were more skeptical of the new technology compared to younger participants.23

There were also striking differences by race and ethnicity. Overall, Hispanic participants were more trusting of AI 
technology. Surprisingly, despite having the lowest awareness of AI, 96% of Hispanic patients agreed that AI could improve 
screening accuracy, and 54% believed that AI screening could potentially replace doctor visits. The reasons for this higher 
trust are not fully clear, but may reflect translation or communication nuances, distinct cultural perspectives toward 
technology in healthcare, or a greater openness to AI intervention in certain communities.24 In contrast, non-Hispanic 
Black participants had very low trust and receptivity, similar to prior studies.25 Implementation of new technology should 
be sensitive to the lived experience of marginalized communities that have faced biases and inequities in research and 
healthcare, and not exacerbate mistrust.26,27 Not addressing mistrust of technology could potentially widen disparities with 
the adoption of AI powered tools, leading to certain communities benefiting less from these advancements.

Overall, there was high acceptance of AI-based retinal screening, with most participants comfortable with its use as 
part of the eye exam. This is consistent with studies from other countries.11–14 A study conducted in New Zealand, where 
they reported 78% of their participants being comfortable with the use of AI in eyecare.12 Similarly, Shah et al and Keel 
et al reported 96% satisfaction after undergoing AI-based screening in India and Australia.11,28 Together, these findings 
highlight broad receptivity to AI-based DR screening across diverse settings.

However, there is a mismatch between the intended use of fully autonomous AI screening and participants’ under
standing of the role that would mean for physicians. Fully autonomous AI-based DR screening is intended to function 
and identify referrable DR without the input from physicians.29,30 The majority of participants did not feel that AI-based 
retinal screening could replace a doctor’s visit and that humans should always remain responsible for the diagnosis. This 
perspective has been reported in prior studies as well. Studies conducted in Denmark, China, and New Zealand also 
report a high percentage of participants (40–88%) trusting AI more if it were supervised by a doctor.12,13,31 Similar to our 
study, only a little over half of participants trusted the results delivered by the AI eye exam as much as those of a trained 
health professional.13,31 Safe and responsible use of this technology should address the mismatch between the partici
pant’s understanding of the technology and the intended use of the technology.
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There are several limitations to this study. The participants were recruited from a tertiary academic referral center 
located in an urban city and the sample size limits the generalizability of these participant perspectives. Given the sample 
size, the subgroup analyses were exploratory in nature and designed to generate hypotheses, therefore inferential statistics 
were not performed. AI was explained to participants who were not already aware of the technology, so the reports of 
awareness of AI could be artificially inflated. We did not collect data on patients’ education level or health literacy, which 
may affect their understanding and acceptance of AI. The non-mydriatic camera is intended for use without dilation, but 
due to the context of the study, participants were already dilated for their routine eye examination. Because the survey 
was administered orally by the study team, there is a possibility of interviewer-related errors in the collected data. Using 
the camera as it was intended could have further improved receptivity.

Conclusion
As healthcare AI technologies are developed and integrated into healthcare, understanding diverse participants’ perspec
tives is essential.32 We found that while participants were generally comfortable with the use of AI as part of the eye 
examination, most would trust AI more if it were supervised by a doctor and did not believe that AI-based DR screening 
could replace a doctor’s visit. Implementation of autonomous AI-based DR screening should thoroughly address these 
concerns to promote acceptance, for example, explaining how AI systems work, the safeguards in place, and the ongoing 
role of clinicians.
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