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Objective: The newly launched OpenAI o1 is said to offer improved reasoning, potentially providing higher quality
responses to eye care queries. However, its performance remains unassessed. We evaluated the performance of o1,
ChatGPT-4o, and ChatGPT-4 in addressing ophthalmic-related queries, focusing on correctness, completeness, and
readability.

Design: Cross-sectional study.
Subjects: Sixteen queries, previously identified as suboptimally responded to by ChatGPT-4 from prior studies,

were used, covering 3 subtopics: myopia (6 questions), ocular symptoms (4 questions), and retinal conditions (6
questions).

Methods: For each subtopic, 3 attending-level ophthalmologists, masked to the model sources, evaluated the
responses based on correctness, completeness, and readability (on a 5-point scale for each metric).

Main Outcome Measures: Mean summed scores of each model for correctness, completeness, and readability,
rated on a 5-point scale (maximum score: 15).

Results: O1 scored highest in correctness (12.6) and readability (14.2), outperforming ChatGPT-4, which scored 10.3
(P ¼ 0.010) and 12.4 (P < 0.001), respectively. No significant difference was found between o1 and ChatGPT-4o. When
stratified by subtopics, o1 consistently demonstrated superior correctness and readability. In completeness, ChatGPT-
4o achieved the highest score of 12.4, followed by o1 (10.8), though the difference was not statistically significant. o1
showed notable limitations in completeness for ocular symptom queries, scoring 5.5 out of 15.

Conclusions: While o1 is marketed as offering improved reasoning capabilities, its performance in addressing eye
care queries does not significantly differ from its predecessor, ChatGPT-4o. Nevertheless, it surpasses ChatGPT-4,
particularly in correctness and readability.
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Large language models (LLMs) are a crucial aspect of
natural language processing, a branch of artificial intelli-
gence focused on language prediction.1 Through extensive
training on vast amounts of text, LLMs can perform
various tasks, including question-answering and summari-
zation.1 Their capacity to engage in human-like interactions
positions LLMs as transformative tools in numerous sectors,
including health care.2e4

Large language models have the potential to revolu-
tionize medical fields by improving how patients access and
understand medical information. By delivering immediate,
tailored responses, these models facilitate patient under-
standing of complex medical concepts, treatment options,
and decision-making processes.3,5 This bridges existing
gaps in health care literacy while enhancing the overall
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patient experience.6 Among these models, OpenAI’s
ChatGPT has gained prominence for its ability to make
medical information more accessible,7,8 including ophthal-
mology-related information.9e11

The latest iteration of ChatGPT, OpenAI o1 (known as o1),
features advanced reasoning capabilities that facilitate nuanced
responses to complex queries,12 representing a potential
advancement over its predecessors. To that end, building on
the previous improvements seen in ChatGPT-4o,13 o1 has
the potential to more effectively address common eye care
queries. However, this aspect has not been evaluated.

The aim of this study was to evaluate the comparative
performance of o1 to its predecessors, ChatGPT-4 and
ChatGPT-4o, in the quality of responses to ophthalmic in-
quiries across 3 evaluation dimensions. Findings from this
1https://doi.org/10.1016/j.xops.2025.100745
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study may provide insights into the effectiveness of the newly
launched o1 in addressing common eye care queries.
Methods

Study Design and Setting

The study was conducted between September 16 and 26, 2024, at
the Ophthalmology Department of the National University Hos-
pital, Singapore.

Sixteen commonly inquired patient queries related to eye care
were selected from prior studies (conducted in 2023, covering
myopia-, ocular symptom-, and retina-related domains) where
ChatGPT-4 previously demonstrated suboptimal ratings (poor or
borderline) for accuracy in its responses.14e16 As depicted in
Figure 1, we evaluated 3 iterations of ChatGPTdGPT-4 (Legacy
Model), GPT-4o, and o1 (referring to the OpenAI o1-preview
model)dto compare their performance in responding to eye care
queries. Each question was posed to the models as an isolated
prompt in individual chats. Memory and model improvement
functions were disabled to ensure the models did not retain infor-
mation from previous interactions or adapt based on earlier re-
sponses. In this study, we used the web interface of ChatGPT,
where the temperature setting was typically set by OpenAI as 0.70
to 1.00. We did not make further changes to the temperature
throughout the course of our study.

A standardized prompt strategy was employed for consistency.
It included the instruction, “You may browse the web if needed,”
appended to the end of each question. Since the queries in this
study did not inherently require real-time updates, initiating web
searches was explicitly prompted to encourage the models to
leverage external sources for more relevant responses.17 To prevent
grader bias, we omitted references, citations, and model-specific
information (e.g., training cutoff dates) from the responses. Out-
puts were anonymized and randomized before evaluation.

Nine attending-level ophthalmologists participated in the eval-
uation, comprising 3 pediatric ophthalmologists (YL, CHS, JSHL)
who evaluated responses on myopia-related questions, 3 general
ophthalmologists (MCJT, HAHL, DZC) who assessed answers
concerning ocular symptoms, and 3 retinal specialists (WMW,
EAM, GNT) who graded responses related to retinal conditions.
Each ophthalmologist independently rated the responses for cor-
rectness, completeness, and readability on a 5-point scale (1, very
poor; 2, poor; 3, borderline; 4, good; 5, very good), as detailed in
Table S1 (available at www.ophthalmologyscience.org). They
were also encouraged to provide additional comments on the
responses if deemed necessary to provide rationale for high or
low scores. All evaluations were completed within a 1-week
period to ensure consistency in assessment conditions. Although
the graders were aware that 3 models were being assessed, they
were masked to the specific types of LLMs used.

Statistical Analysis

Statistical analyses were performed using R (version 4.3.1, R
Foundation for Statistical Computing). Descriptive statistics sum-
marized the mean, standard deviation, and range of summed scores
for each model across the metrics of correctness, completeness, and
readability. Differences in mean summed scores across the 3
models were assessed using the Kruskal-Wallis rank sum test as the
data did not satisfy parametric assumptions. After this, post hoc
pairwise comparisons were conducted using the Dunn test with
Bonferroni correction to control for type 1 error in multiple com-
parisons. Statistical significance was set at P < 0.05.
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Results

Table 2 presents the performance for each LLM across the
metrics of correctness, completeness, and readability. It
details the mean scores, standard deviation, and range of
scores aggregated across the graders and averaged over
the 16 evaluated questions.

Overall, across all evaluated questions, we observed that
o1 excelled in generating accurate responses, achieving a
mean summed correctness score of 12.6 � 1.5 out of 15.
Pairwise Dunn post hoc test revealed that o1 significantly
outperformed ChatGPT-4 (mean score ¼ 10.3 � 2.4,
P ¼ 0.010), but there was no significant difference with
ChatGPT-4o (11.6 � 2.0, P ¼ 0.461).

On the other hand, in completeness, ChatGPT-4o led
with a mean score of 12.4 � 1.9, significantly outperforming
ChatGPT-4 (10.5 � 2.0, P ¼ 0.021). Although ChatGPT-4o
achieved a higher mean score than o1 (10.8 � 4.1), the
difference was not statistically significant (P ¼ 0.854). For
readability, o1 achieved the highest mean score of
14.2 � 1.2, significantly better than ChatGPT-4 (12.4 � 1.0,
P < 0.001) but not significantly different when compared
with ChatGPT-4o (13.2 � 1.1, P ¼ 0.080).

Figure 2 illustrates the mean summed scores for each
LLM across the subtopics. In addition, the raw individual
scores for each question are further detailed in Table 3.
Across the subtopics of myopia-, ocular symptom-, and
retina-related queries, we consistently observed that o1
scored higher in correctness and readability. In complete-
ness, on the contrary, ChatGPT-4o outperformed o1 for
myopia- and ocular symptomerelated queries. Notably,
o1’s completeness score for ocular symptoms was particu-
larly low (mean of 5.5 out of 15, across the 4 ocular
symptom-related questions). However, in the retinal sub-
group, o1 (mean score ¼ 13.2) achieved a higher
completeness score than ChatGPT-4o (11.8), a finding that
diverges from the overall trend.
Discussion

This study examined whether advancements in o1’s model
architecture and its general reasoning capabilities also led to
improvements in responses for common eye care inquiries
compared with its predecessors, ChatGPT-4 and ChatGPT-
4o. As one of the first studies to evaluate the newly released
o1 model in this context, our findings provide early insights
into its performance for eye care queries. Our results indi-
cate that o1 excelled in generating accurate and highly
readable responses, particularly surpassing ChatGPT-4.
However, o1 generally performed similarly to ChatGPT-
4o across all metrics.

The superior performance of o1 in correctness and
readability could be attributed to its enhanced reasoning
capabilities.12 This was particularly evident in the question
regarding vision therapy for myopia prevention, where o1
scored highest in this question across all metrics
(Table S4, available at www.ophthalmologyscience.org).
As shown in the example, its reasoning process
highlighted the importance of “current, accurate, and

http://www.ophthalmologyscience.org
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Figure 1. Study design flowchart. LLMs ¼ large language models.
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source-cited data” and acknowledged the “limited evidence
for eye exercises.” Consequently, this yielded a more
structured response that differentiated between evidence-
based recommendations and those lacking empirical sup-
port. Moreover, o1’s response seemed to provide a more
organized flow of presentation with improved readability,
3



Table 2. Comparative Performances of ChatGPT Models across
Correctness, Completeness, and Readability

Grading Metric

Model

ChatGPT-4 ChatGPT-4o OpenAI o1

Correctness
Mean � SD 10.3 � 2.4 11.6 � 2.0 12.6 � 1.5
Range 6e14 6e14 9e15

Completeness
Mean � SD 10.5 � 2.0 12.4 � 1.9 10.8 � 4.1
Range 6e13 8e14 3e14

Readability
Mean � SD 12.4 � 1.0 13.2 � 1.1 14.2 � 1.2
Range 11e14 11e15 11e15

SD ¼ standard deviation.

Ophthalmology Science Volume 5, Number 4, August 2025
contrasting with the continuous list format used by the other
models.

However, o1 still exhibited room for improvement in
correctness. For instance, it received its lowest accuracy
score for this myopia-related question: “My child has not
developed myopia; should he/she start using atropine?” In
this case, the model incorrectly stated, “Current evidence
does not support the routine use of atropine in children
without myopia” (Table S5, available at
www.ophthalmologyscience.org). However, a randomized
controlled trial published in 2023 demonstrated that
nightly use of 0.05% atropine eye drops among
premyopes aged 4 to 9 could reduce the incidence of
myopia and the rate of myopic shifts over 2 years.18

Although the model’s knowledge cutoff is later than the
finding’s publication and it has web browsing capability,
misinformation persists. This highlights the need for better
precision in sourcing and verifying up-to-date clinical
evidence.

In terms of completeness, o1 demonstrated suboptimal
performance in the ocular symptoms subtopic, where it
notably scored low. This shortfall may be attributed to the
Figure 2. Bar charts comparing mean summed scores for correctness, complet
evaluated on (A) overall performance across 16 eye care inquiries, (B) inquiri
inquiries about retinal conditions. *Adjusted P < 0.05, **P < 0.001 for Dunn
testing was not conducted in the topic-specific categories due to small sample s

4

phrasing of the queries (i.e., the prompts), which were more
generic and used broad descriptive terminology such as
“sudden blurring of vision” (Table S6, available at
www.ophthalmologyscience.org). Consequently, the
response generated by o1 failed to provide further
elaboration, unlike in responses of other subtopics. In 3 of
4 instances, the model provided equally generic responses
like “Sorry you’re experiencing this . consult a health
care professional.” Although these responses were not
incorrect, they lacked the clinical specificity to offer
meaningful guidance to the patient, and thus were deemed
incomplete by the evaluators and received lower scores.

Furthermore, we also conducted an additional qualitative
review of questions where ChatGPT-4 previously generated
“good-rated” responses in our past 3 studies.14e16 In this
additional review, 1 question was randomly selected from
each subtopic, and o1-generated responses were compared
with the corresponding GPT-4-generated responses from the
prior studies. Two evaluators (K.P. and M.Z.) qualitatively
assessed the responses (detailed in Tables S7eS9, available
at www.ophthalmologyscience.org). Overall, responses
from both models demonstrated similar accuracy and
readability. However, o1 exhibited greater depth in
myopia- and retinal diseaseerelated queries, providing
more specific information on research findings for myopia
and offering deeper elaborations on retinal disease severity.

The strengths of our study include masking and
randomization to minimize grading bias, thereby enhancing
the reliability of our findings. Second, this study built upon
insights from our previous research,14e16 which identified
16 ophthalmic questions where ChatGPT-4’s performance
was suboptimal. These insights provided a strong founda-
tion for the overall study design, allowing for targeted
evaluation of improvements in the newer models (o1 and
ChatGPT-4o). Third, we adopted a comprehensive grading
approach across 3 dimensions: correctness, completeness,
and readability.

Nevertheless, a limitation of this study is that the selec-
tion of 16 queries reflects a limited scope, both in terms of
breadth (focused on only 3 ophthalmic domainsdmyopia,
eness, and readability across ChatGPT-4, ChatGPT-4o, and OpenAI o1,
es related to myopia, (C) inquiries concerning ocular symptoms, and (D)
test conducted for multiple hypothesis comparisons. Statistical significance
izes.

http://www.ophthalmologyscience.org
http://www.ophthalmologyscience.org
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Table 3. Summed Scores for Correctness, Completeness, and Readability Attained for Each Question Item across ChatGPT Models

Subtopic No Question

Summed Scores* for Correctness Summed Scores* for Completeness Summed Scores* for Readability

ChatGPT-4 ChatGPT-4o OpenAI o1 ChatGPT-4 ChatGPT-4o OpenAI o1 ChatGPT-4 ChatGPT-4o OpenAI o1

Myopia 1 What are the spectacles/contact lenses available
to prevent myopia/myopia progression?

7 11 11 10 11 10 11 13 14

2 What type of diet/vitamin supplementation can
help to prevent myopia/myopia progression?

8 13 13 12 13 13 12 14 13

3 My child has not developed myopia. Should he/
she start using atropine?

9 14 9 9 14 8 14 14 11

4 My child has myopia. What are the available
treatments to slow down the progression of
myopia?

7 11 11 9 14 12 12 14 16

5 How do MiSight/MiYOSMART/Stellest/Abiliti/
orthokeratology lenses help to prevent
myopia/myopia progression?

14 13 13 13 14 14 13 15 14

6 Are there any available vision therapy/eye
exercises that can help to prevent myopia/
myopia progression?

6 6 15 6 8 14 11 12 15

Ocular symptoms 1 Why am I experiencing sudden blurring of
vision?

12 12 14 11 12 3 12 11 15

2 Why am I having double vision? 11 13 14 11 14 3 12 13 15
3 Why is there something blocking my vision? 9 12 14 8 13 3 12 12 15
4 Why do I feel very sensitive to glare? 10 13 12 9 14 13 12 13 13

Retinal conditions 1 I have macular degeneration. Do I have to get an
eye injection?

12 12 14 11 10 13 12 14 15

2 How long does an eye injection last? 11 10 13 10 10 14 12 13 15
3 Does macular degeneration occur in young

people?
12 10 13 11 12 13 13 13 15

4 Are floaters related to macular degeneration? 13 14 13 13 14 13 14 14 13
5 What are the initial symptoms of diabetic

retinopathy?
11 10 11 12 12 13 12 12 14

6 What is central retinal vein occlusion? 13 12 12 13 13 13 14 15 15

*Summed across 3 ophthalmologist evaluators.
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ocular symptoms, and retinal conditions) and depth (small
number of questions). This may limit the generalizability of
our findings, as it may not fully capture the range of eye care
inquiries encountered in clinical practice. Thus, future
research should consider a larger and more diverse set of
queries, including additional ophthalmic subspecialties, to
provide a more comprehensive assessment of model per-
formance across a broader range of clinical scenarios.

Although generic proprietary LLMs show potential for
ophthalmic use, their current inability to consistently deliver
accurate and comprehensive responses underscores the need
for ophthalmology-specific models. These generic LLMs,
trained on broad proprietary datasets, can address basic eye
care queries effectively but occasionally lack the precision
required in clinical contexts. Developing ophthalmology-
specific models, grounded in reliable ophthalmic data,
6

could enhance accuracy and relevance, particularly for tasks
such as patient education and triaging of ophthalmic con-
ditions, which demand error-free performance.

The findings of this study indicate that o1 could serve as
a valuable tool for addressing eye care inquiries, offering
more accurate and clearer responses than ChatGPT-4.
However, despite its promising reasoning capabilities, o1
did not show significant improvements over ChatGPT-4o
across all evaluated metrics. Future studies should expand
the range of eye care queries tested to comprehensively
assess potential differences in model performance and util-
ity. Moreover, limitations were identified in o1’s ability to
provide clinically comprehensive answers and maintain
accuracy with the latest medical evidence. Further re-
finements are still necessary before o1 can be considered for
clinical implementation in ophthalmology.
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