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ABSTRACT

Aims: To compare ChatGPT-5.2 and DeepSeek-V3.2 responses to frequently asked patient questions about hallux valgus surgery
in terms of accuracy, informativeness, comprehensibility, and currency.

Methods: A Google search performed with a newly created account without previous search activity was used to identify
patient-oriented questions about hallux valgus surgery. Two researchers reviewed 100 questions and consolidated overlapping
items into 10 representative questions. On February 1, 2026, the same questions were submitted in English to ChatGPT-5.2
and DeepSeek-V3.2. The first response from each model was recorded without editing. Ten orthopedic specialists with at least
five years of professional experience independently and blindly rated each response on a 5-point Likert scale for accuracy,
informativeness, comprehensibility, and currency. For each question, the 10 ratings were averaged, and question-level mean
scores (n=10 paired observations per domain) were compared using the Wilcoxon signed-rank test.

Results: Both models answered all 10 questions. ChatGPT-5.2 had numerically higher mean scores for accuracy (4.7+0.3 vs
4.6+0.4; p=0.214), informativeness (4.6+0.4 vs 4.4+0.5; p=0.081), comprehensibility (4.6+0.4 vs 4.5+0.4; p=0.197), and currency
(4.5+0.4 vs 4.3+0.5; p=0.064). None of the between-model differences reached statistical significance.

Conclusion: ChatGPT-5.2 and DeepSeek-V3.2 both generated responses that orthopedic specialists rated highly across the four
evaluated domains. Neither model demonstrated statistically significant superiority; however, this exploratory study was not
designed to test equivalence, and the absence of significant differences should not be interpreted as evidence that the models
perform comparably. These systems may support patient education as supplementary information tools, but their outputs should
remain subject to clinical verification and should not replace individualized patient-physician communication.

Keywords: Hallux valgus, patient education as topic, large language models, health literacy, comprehension, generative artificial
intelligence

INTRODUCTION

Hallux valgus is a common forefoot deformity whose
prevalence rises with age and is consistently higher among
females. A recent global meta-analysis estimated an overall
prevalence of approximately 19%, emphasizing the substantial
population burden of the condition.’

Surgical management is also difficult to summarize for a
lay audience because numerous procedures and technique
variations are available. Systematic reviews indicate that
surgery can improve pain and function, yet the certainty
of evidence and comparative advantages of individual
techniques vary. Open and minimally invasive approaches

For patients considering surgery, the decision extends beyond
radiographic correction. Expectations regarding pain relief,
footwear, recovery time, recurrence, complications, cosmetic
appearance, and return to activity all influence the treatment
experience. Contemporary expert work has therefore
emphasized shared decision-making and patient-centered
priorities, while qualitative research shows that people with
painful hallux valgus may struggle to obtain information that
is both trustworthy and relevant to their lived concerns.>’
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may provide broadly comparable outcomes in selected
patients, but differences in technique, rehabilitation, and
complication profiles make individualized counseling
essential.*”

Patients increasingly seek this counseling outside the clinic.
Online resources devoted to hallux valgus have previously
shown variable accuracy, quality, and readability, creating
a gap between information availability and information
usability.
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That gap is clinically relevant because patient education
in hallux valgus is not limited to naming an operation. A
patient must understand why surgery is being considered,
what alternatives exist, which expectations are realistic, and
which postoperative restrictions are temporary or potentially
persistent. Information that is technically correct but overly
generic, excessively complex, or insufficiently qualified may
therefore have limited value in shared decision-making.
The communication task is especially demanding when the
answer depends on deformity severity, procedure choice,
rehabilitation protocol, activity goals, or surgeon-specific
practice.

Large language models (LLM:s) offer a different form of access
because users can ask questions in natural language and
receive immediate, conversational responses. Unlike static
webpages, an LLM can adapt the wording and scope of an
answer to the user’s question, which may make it attractive
for preoperative information seeking. At the same time, the
same flexibility can produce variation in depth, emphasis,
and certainty across prompts. Hallux valgus-specific work
has already shown that LLM answers can be detailed but may
exceed ideal reading levels.”

More recent studies have extended this question to newer
models. ChatGPT-5.2 and Gemini produced similarly
high-quality responses about minimally invasive bunion
surgery but remained limited in actionability and reading
accessibility, while simulated hallux valgus cases showed
progressively improved surgical recommendation consistency
across newer ChatGPT versions.*’

Outside foot and ankle surgery, studies have likewise found
that generative Al can produce clinically useful patient-facing
information, sometimes approaching physician-rated quality,
although limitations in reliability and contextual judgment

remain.'®!

In orthopedics, direct comparisons between ChatGPT and
DeepSeek have expanded rapidly. Studies involving hand
fractures, anterior cruciate ligament surgery, meniscus
injuries, rotator cuff disorders, spinal surgery, and knee
osteoarthritis show that relative performance varies by
clinical topic: one model may be more comprehensive while
another is clearer or easier to read.””"” Complementary
work on orthopaedic spine and oncology patient-education
materials further suggests that LLMs can improve readability
without necessarily sacrificing accuracy, although the balance
between simplification, completeness, and comprehension
remains model- and task-dependent.'®"

The ability of LLMs to answer specialist-level orthopedic
questions has also been demonstrated in examination
settings, but good performance on knowledge tasks does not
necessarily establish suitability for patient counseling.”

Against this background, a direct comparison of ChatGPT-5.2
and DeepSeek-V3.2 using the same frequently asked hallux
valgus surgery questions may clarify whether either model
offers a meaningful advantage for patient-facing information.
The aim of this exploratory study was to compare the two
models in accuracy, informativeness, comprehensibility, and
currency as judged by experienced orthopedic specialists.
The study hypothesis was that the two models would differ
significantly in at least one evaluation domain.

METHODS
Ethics

No patients, patient records, biological samples, identifiable
personal data, or personal health information were used.
The orthopedic specialists participated solely as voluntary
professional ~evaluators of anonymized Al-generated
responses, and no personal, sensitive, or clinical data were
collected from them. No institutional ethics committee
approval or formal exemption was obtained for this study.
The study was conducted in accordance with the relevant
ethical principles and publication ethics standards.

Study Design and Question Selection

This cross-sectional comparative study evaluated responses
generated by two LLMs to frequently asked questions about
hallux valgus surgery. The study was designed to assess the
quality of model-generated information rather than to test
diagnosis, treatment decisions, or outcomes in individual
patients.

To identify questions that reflect common public information
needs, a newly created Google account with no previous
search history was used. The search was performed on
February 1, 2026 using the single keyword “hallux valgus”
in the Google search engine (Google LLC, Mountain View,
CA, USA) from Kocaeli, Turkiye, with the interface language
set to English. Questions appearing in the “People also ask”
section were progressively expanded and collected until a
total of 100 questions had been recorded.

Two researchers experienced in hallux valgus surgery
independently reviewed the initial pool of 100 questions
obtained from Google’s “People also ask” section. No
exclusion criteria were applied during the initial collection
of questions. Questions addressing identical or substantially
overlapping topics were grouped according to their content.
Disagreements regarding question selection were resolved
through discussion until consensus was reached between
the two researchers. Through this process, 10 representative
questions covering the main aspects of hallux valgus
surgery, including surgical indications, operative techniques,
postoperative recovery, pain, recurrence, footwear, cosmetic
expectations, complications, return to physical activity, and
postoperative joint mobility, were selected (Table 1). This
approach was intended to evaluate responses to commonly
encountered online questions rather than to represent all
possible clinical scenarios associated with hallux valgus
surgery.

Artificial Intelligence Models and Query Procedure

The models evaluated were ChatGPT-5.2 (OpenAl, San
Francisco, CA, USA) and DeepSeek-V3.2 (Hangzhou
DeepSeek Artificial Intelligence Co., Ltd., Hangzhou,
China). Separate newly created user accounts without prior
interaction history were used for each platform. ChatGPT-5.2
was accessed through the web interface using a ChatGPT
Plus subscription in Thinking mode. DeepSeek-V3.2 was
accessed through its web interface with the DeepThink
feature enabled. Web search was disabled on both platforms.
Each question was submitted in a separate, newly initiated
chat session to minimize potential contextual influences from
previous questions. On February 1, 2026, all 10 questions were
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Question no Question

1 Is hallux valgus surgery necessary? When should I have
surgery?

2 How is hallux valgus surgery performed? What surgical

methods are there?

3 How long does the recovery process after surgery take?

4 Is there pain after surgery?

5 Is there a risk of recurrence after hallux valgus surgery?

6 When can I start wearing shoes after surgery?

7 ‘What are the aesthetic (cosmetic) results? Will the foot

appearance improve?

3 What are the risks and complications of hallux valgus
surgery?

9 Can I do sports or exercise after surgery?

10 Is there a permanent limitation or loss of movement after

hallux valgus surgery?

entered in English using identical wording for both models.
Questions were submitted at different times throughout the
day rather than in immediate succession.

The models were not instructed to cite sources, use a
particular format, or restrict response length. The first
response generated for each question was saved. Regeneration
was not used, and no wording was added to, removed from, or
otherwise edited within the model outputs before evaluation.

Expert Evaluation of Responses

Ten orthopedic and traumatology specialists with clinical
expertise in foot surgery and at least five years of experience
after completion of specialty training independently reviewed
the 20 model responses. The evaluators were recruited from
the same hospital through direct personal invitations from
the researchers. None of the evaluators was a co-author of the
study, and all participated voluntarily after providing verbal
consent.

Before evaluation, model names and other model-identifying
information were removed from the responses. All responses
were converted into plain text, with headings, bullet points,
bold formatting, and other distinctive formatting elements
removed to minimize potential identification of the models.
The anonymized responses were presented to the evaluators
in Microsoft Word documents, and the presentation order
of the two models’ responses was varied across questions to
reduce potential order-related bias. All evaluators assessed the
responses independently, without any consensus meetings or
joint scoring sessions.

Each response was rated on a 5-point Likert scale, where 1
indicated very poor performance and 5 indicated very good
performance, across four predefined domains: accuracy
(medical correctness), informativeness (adequacy of scope
and detail), comprehensibility (clarity for a reader without
professional medical training), and currency (alignment with
contemporary clinical knowledge). No external reference
standard was specified for the assessment of information
currency. The rating scale was developed specifically for
this study and had not undergone formal validation. Each
specialist therefore scored responses from both models to all
10 questions in each domain.

Statistical Analysis

The data analyses were performed with IBM SPSS Statistics
version 28.0 (IBM Corp., Armonk, NY, USA). For each
question, the scores assigned by the 10 evaluators were
averaged separately for each model and domain, and the
question was used as the unit of analysis (n=10 paired
observations per domain). Likert scores were summarized
as mean and standard deviation to facilitate descriptive
comparison with prior LLM studies. Because the same
evaluators assessed responses from both models to
corresponding questions, model comparisons were treated as
paired. Given the ordinal scale of the ratings, the Wilcoxon
signed-rank test was used. No a priori sample-size calculation
was performed, and no equivalence margin was prespecified;
the analysis was therefore exploratory. Tests were two-sided,
and p<0.05 was considered statistically significant.

RESULTS

All 10 selected questions were answered by both LLMs,
yielding 20 responses for expert assessment. The questions are
shown in Table 1. On the investigators’ qualitative reading,
ChatGPT-5.2 generally produced longer and more elaborated
answers, whereas DeepSeek-V3.2 tended to provide shorter
responses; response length was not quantified and was not
used as an outcome measure.

Both models received high scores in all four domains (Table
2). Mean accuracy was 4.7+0.3 for ChatGPT-5.2 and 4.6+0.4
for DeepSeek-V3.2, with no significant difference (p=0.214).
Mean informativeness scores were 4.6+0.4 and 4.4+0.5,
respectively (p=0.081).

Evaluation criterion Model Mean  SD*  p-value

Accuracy ChatGPT-5.2 4.7 0.3 0.214
DeepSeek-V3.2 4.6 0.4

Informativeness ChatGPT-5.2 4.6 0.4 0.081
DeepSeek-V3.2 4.4 0.5

Comprehensibility ChatGPT-5.2 4.6 0.4 0.197
DeepSeek-V3.2 4.5 0.4

Currency ChatGPT-5.2 4.5 0.4 0.064
DeepSeek-V3.2 43 0.5

Comprehensibility was rated 4.6+0.4 for ChatGPT-5.2 and
4.5+0.4 for DeepSeek-V3.2 (p=0.197). Currency scores
were 4.5+£0.4 and 4.310.5, respectively (p=0.064). Although
ChatGPT-5.2 had a numerically higher mean score in
each domain, none of the paired comparisons reached the
predefined threshold for statistical significance. All mean
scores lay between 4.3 and 4.7 on the 5-point scale.

DISCUSSION

The principal finding was that both ChatGPT-5.2 and
DeepSeek-V3.2 generated hallux valgus surgery answers
that experienced orthopedic specialists rated highly.
ChatGPT-5.2 was numerically higher in all four domains,
but the differences were statistically non-significant. The
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data therefore do not support a claim of superiority for either
model. Equally, they do not demonstrate equivalence: the
study was not powered for small between-model differences,
and no equivalence margin was prespecified.

These findings should be interpreted in the context of rapidly
evolving foot and ankle AI literature. Hlavinka et al.” found
that LLMs could address common hallux valgus concerns but
that readability remained a limitation. A more recent study of
minimally invasive bunion surgery compared ChatGPT-5.2
with Gemini and found no significant difference in overall
information quality, while actionability and reading
complexity remained problematic.® Our study extends this
literature by evaluating DeepSeek-V3.2 against ChatGPT-5.2
across broader hallux valgus surgery questions and by using
blinded ratings from 10 orthopedic specialists.

Hallux valgus counseling is particularly suitable for this
type of evaluation because patients commonly ask questions
that involve uncertainty rather than a single factual answer.
Recovery duration, return to shoes or exercise, recurrence,
residual stiffness, and complication risk vary with deformity
severity, procedure selection, surgeon preference, and patient-
specific factors. Evidence comparing operative strategies
confirms that multiple procedures can be effective and that
no single approach can be presented as universally optimal.**
Consequently, a useful patient-education response should
not only be factually correct; it should also communicate
conditionality and avoid presenting population-level
information as individualized advice.

The broader orthopedic literature also suggests that model
strengths are domain-dependent. ChatGPT and DeepSeek
have shown different profiles of comprehensiveness, clarity,
and readability in hand fracture, anterior cruciate ligament,
meniscus, and rotator cuff education,'*”"* and studies of spinal
surgery and knee osteoarthritis indicate that readability and
information quality do not necessarily move together.'®"
LLM-assisted simplification of orthopaedic materials can
improve readability while largely preserving accuracy, but
performance varies with the model, prompt, and target
reading level.'®"

The consistently high ratings in our study are also
compatible with the broader ability of LLMs to generate
medically coherent information.'™* However, knowledge
performance should not be equated with clinical decision-
making, and persuasive language can mask error: LLMs
can produce unsupported claims and fabricated references,
and reviews emphasize variable reliability and the need
for human verification.”>** In the present study the models
were deliberately not asked to provide references, so citation
accuracy and evidence hierarchy were not tested. A high
expert score therefore indicates that a response appeared
clinically appropriate within the study framework; it does not
establish that every statement was traceable to a high-quality
source.

The high scores also need to be read alongside the rating
instrument. With means of 4.3-4.7 on a 5-point scale, ratings
clustered near the upper limit, and a ceiling effect may have
compressed real differences between the models. Together
with the unvalidated, endpoint-anchored scale, this further
limits the ability of the study to discriminate between two

high-performing systems. The near-significant differences
in informativeness (p=0.081) and currency (p=0.064)
may reflect a tendency for ChatGPT-5.2 to provide longer
answers, but response length could not be quantified, so
this explanation remains speculative. A longer answer can
increase perceived completeness while creating cognitive
burden; a shorter response may be easier to follow yet omit
important caveats. Future comparisons should therefore
combine expert ratings with validated instruments such as
DISCERN and PEMAT-P,*>** objective length and readability
measures, inter-rater reliability statistics, and patient-based
assessment.

From a clinical perspective, the most defensible role for
these tools is supplementary. An LLM may help patients
formulate questions, review general concepts before or after
a consultation, and revisit information in accessible language.
It cannot examine the foot, interpret weight-bearing
radiographs, determine deformity severity, incorporate
comorbidities or patient priorities reliably, or select a
procedure with the accountability expected of a treating
surgeon. The model response should therefore be treated as an
informational aid that remains subordinate to individualized
clinical assessment and shared decision-making.>"

Limitations

Several limitations should be considered. First, the evaluation
was restricted to 10 frequently asked questions and may
not represent uncommon, technically complex, or patient-
specific scenarios; the small number of questions also
limited statistical power, and no sample-size calculation
was performed. Second, the question set was derived from
a Google “People also ask” search; search-engine results
are dynamic and can vary with time, region, language,
and platform configuration, and the reduction from 100
to 10 questions may have introduced selection bias. Third,
the responses were generated once for each question, so
within-model variability and reproducibility across repeated
prompts were not examined. Fourth, the expert scoring
system, although blinded and clinically intuitive, was a
study-specific, unvalidated scale with anchors defined only at
its endpoints and without an operational reference standard
for currency; ratings clustered near the ceiling of the scale.
Fifth, comprehensibility was judged by orthopedic specialists
rather than by patients, and objective readability metrics and
response length were not calculated; because the archived
responses are no longer available, these measures cannot be
derived retrospectively, and question-level scores and the
content of the lowest-rated responses cannot be reported.
Sixth, the models were not asked to provide citations,
preventing assessment of source quality, reference accuracy,
or evidence hierarchy. Finally, LLMs are updated frequently;
the findings apply specifically to the ChatGPT-5.2 and
DeepSeek-V3.2 versions accessed on February 1, 2026, under
the settings described above, and may not generalize to later
model iterations.

CONCLUSION

ChatGPT-5.2 and DeepSeek-V3.2 both produced responses
to common hallux valgus surgery questions that received
high expert ratings for accuracy, informativeness,
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comprehensibility, and currency. ChatGPT-5.2 scored
numerically higher in every domain, but no comparison
reached statistical significance. Because this exploratory
study was small, used an unvalidated scale with a ceiling
effect, and was not designed to test equivalence, the results
neither establish superiority nor show that the models
perform comparably. These findings support the potential use
of current LLMs as adjunctive patient-education tools while
reinforcing the need for clinical verification, appropriate
health-literacy assessment, and preservation of patient-
physician communication as the basis of individualized
surgical counseling.
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