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ABSTRACT

INTRODUCTION: This study aimed to evaluate the performance of three artificial intel-
ligence (Al) models — ChatGPT, Gemini, and Copilot — in addressing priapism-related
inquiries. The accuracy, comprehensiveness, and clinical applicability of Al-generated responses
were systematically analyzed.

METHODS: Frequently asked questions (FAQs) regarding priapism were collected from
medical guidelines, literature, and online health platforms. Each Al model generated responses,
which were independently assessed by two experts based on accuracy, fluency, and clinical
relevance. The Global Quality Score (GQS) was used for evaluation. Statistical analysis was
performed using one-way ANOVA, with a significance threshold of p<0.05.

RESULTS: ChatGPT and Gemini demonstrated comparable performance across all thematic
categories, with mean scores ranging from 4.5-4.9, while Copilot showed significantly lower
scores (3.2—4.2, p<0.001). Both ChatGPT and Gemini provided clinically relevant and accurate
information, whereas Copilot's responses frequently lacked guideline-based recommendations.

CONCLUSIONS: ChatGPT and Gemini were statistically comparable in generating reliable,
clinically useful responses, making them valuable tools for medical education and patient coun-
seling. Copilot, however, exhibited lower accuracy and applicability. These findings highlight
the need for continuous refinement of Al models to enhance their role in clinical decision-
making while ensuring human expertise remains central to patient care.

INTRODUCTION

Access to medical information is
rapidly evolving through digital plat-
forms and artificial intelligence (Al)-
powered applications.' Al-based
text generation models are playing
an increasingly significant role in
healthcare communication by pro-
viding users with quick and acces-
sible answers to medical inquiries;?
however, the accuracy, reliability, and
clinical applicability of the informa-
tion generated by these applications
remain inadequately explored.?

Priapism is a rare urologic emer-
gency defined as a prolonged, patho-
logic erection lasting more than
four hours, which may be painful or
painless.* This condition can occur
in both pediatric and adult popula-
tions and may lead to severe com-
plications, such as permanent erectile
dysfunction, if not treated promptly.*
Priapism is generally classified into
three main subtypes: ischemic (low-
flow) priapism, non-ischemic (high-
flow) priapism, and recurrent or stut-
tering priapism. Access to accurate
information about priapism is crucial
for both patients and healthcare pro-
fessionals.> Although Al applications
can provide responses to frequently
asked questions (FAQs) about pria-
pism, the quality and clinical validity
of these responses have not been
sufficiently investigated.?

This study aimed to evaluate the
responses of three widely used Al
platforms — Gemini Advanced,
ChatGPT Plus, and Microsoft Copilot
(paid versions) — to questions relat-
ed to priapism, and to compare these
responses in terms of quality, factual

CUAJ « MARCH 2026 « VOLUME 20, ISSUE 3 © 2026 CANADIAN UROLOGICAL ASSOCIATION  E89



Ahmet & Ibrahim

accuracy, and clinical applicability. The objective was
to assess the current capabilities of these subscription-
based models in delivering reliable medical information
and to identify domains requiring improvement.

METHODS

Frequently asked questions about priapism were gath-
ered from social media platforms, health forums, hospi-
tal websites, academic guidelines, and medical literature.
The collected questions were categorized into key top-
ics, such as etiology, symptoms, diagnosis, treatment,
and followup. Additionally, guideline-based questions
were formulated based on the recommendations of
the European Association of Urology (EAU).

The selected questions were presented individually
to each Al model (Gemini Advanced, ChatGPT Plus,
and Microsoft Copilot). The prepared questions and the
responses provided by the Al applications are presented
in Supplementary Table | (available at cugj.ca). The
responses generated by each model were recorded
and stored for further analysis.

Al-generated responses were assessed by two inde-
pendent experts, both of whom have over five years
of experience in the field of andrology. The evaluation
was based on the following criteria: quality (accuracy,
comprehensiveness, and fluency of the response),
correctness (alignment with clinical knowledge), and
usability (practical utility for patients and healthcare pro-
fessionals). The evaluation was conducted using the
Global Quality Score (GQS), which employs a rating
scale ranging from | (low quality) to 5 (high quality). In
cases of discrepancy, a consensus was reached through
discussion. If consensus could not be achieved, a third
urologist with more than five years of experience in
andrology was consulted to make the final decision.

Statistical analysis

Statistical analysis was performed using IBM'’s Statistical
Package for the Social Sciences, version 27 (SPSS,
Armonk, NY, US.). Normality assessment was checked
with the Shapiro-Wilk test. Scores of FAQ subcategories
are presented as percentages. Scores were compared
between ChatGPT, Google Gemini, and Copilot using
the one-way ANOVA test. Data were analyzed at 95%
confidence level, and a p-value less than 0.05 was con-
sidered statistically significant. The agreement between
the scores assigned by the two reviewers was assessed
using the intraclass correlation coefficient (ICC).

RESULTS

The comparative analysis of ChatGPT, Gemini, and
Copilot in addressing FAQs related to priapism dem-
onstrated significant variations in performance across
different thematic categories (Table ).

ChatGPT consistently outperformed the other
Al models, achieving the highest mean scores across
all categories, with statistically significant differences
(p<0.001) compared to Gemini and Copilot (Table 2).
ChatGPT exhibited a near-perfect performance, partic-
ularly in the domains of etiology, symptoms, diagnosis,
treatment, prognosis, and followup, with mean scores
ranging from 4.7-4.9 out of 5. The model provided
highly accurate and comprehensive responses, particu-
larly excelling in treatment-related inquiries (4.7+£0.4)
and prognosis (4.9+0.1), suggesting a strong ability to
synthesize and convey relevant clinical information.

Gemini, while demonstrating moderate perfor-
mance, consistently scored lower than ChatGPT, with
mean values from 3.2-4.2. Although it provided rela-
tively reliable responses, especially in diagnosis (4.2+0.4)
and prognosis (4.2+0.7), its overall accuracy and depth
of responses were inferior to those of ChatGPT.

Table 1. Performance of ChatGPT, Gemini, and Copilot in answering frequently asked questions about priapism across

thematic categories

« MARCH 2026

ChatGPT Gemini Copilot
1-4 5 1-4 5 1-4 5
FAQs (n=78) 0(12.8%) 68 (87.2%) 12 (15.4%) 66 (84.6%) 54 (69.2%) 24 (30.8%)

Eriology (n=14) 3(21.4%) 11(78.6%) 3(21.4%) 11 (78.6%) 9 (64.3%) 5 (35.7%)
Symptom (n=7) ~(0.0%) 7(100%) 2(28.6%) 5 (71.4%) 3 (42.9%) 4(57.1%)
Diagnosis (n=13) —(0.0%) 13 (100%) 1(7.7%) 12 (92.3%) 8(61.5%) 5(38.5%)
Treatment (n=19) 3(15.8%) 16 (84.2%) 4(21.1%) 15 (78.9%) 13 (68.4%) 6 (31.6%)
Prognosis (n=9) —(0.0%) 9 (100%) - (0.0%) 9 (100%) 5 (55.6%) 4 (44.4%)
Follow up (n=16) 4(25.0%) 12 (75%) 2 (12.5%) 14 (87.5%) 16 (100%) —(0.0%)

FAQs: frequently asked questions.
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Copilot demonstrated the lowest performance
among the three models, with mean scores ranging
from 3.2-3.9, significantly trailing behind ChatGPT and
Gemini (p<0.001). The model exhibited the greatest
limitations in followup-related inquiries (3.2£0.6), indi-
cating potential deficiencies in delivering evidence-based
recommendations regarding long-term management.

These findings highlight ChatGPT’s superior ability
to provide accurate, detailed, and clinically relevant
responses to priapism-related inquiries, making it the
most reliable Al model among the three for medical
information retrieval in this domain. The analysis of the
agreement between the reviewers' scores revealed an
ICC of 0.91. This result indicates an excellent level of
concordance between the ratings (Figure |).

DISCUSSION

The application of Al in retrieving medical informa-
tion has seen substantial advancements in recent years,
with various models demonstrating the potential to
deliver accurate and accessible health-related answers;®
however, the reliability, comprehensiveness, and clini-
cal applicability of Al-generated responses remain key
considerations, particularly in the context of medical
emergencies such as priapism. Our study provides a
direct comparative evaluation of the three leading Al
models — ChatGPT, Gemini, and Copilot — assessing
their ability to address priapism-related inquiries from
multiple platforms, including guideline-based questions.

Our results indicate that ChatGPT consistently out-
performed both Gemini and Copilot across all thematic
domains, achieving the highest mean scores in general
understanding, clinical application, patient outcomes,
and safety & complications. This superiority suggests
that ChatGPT provides the most reliable, clinically accu-
rate, and comprehensive responses, making it a valuable
tool for healthcare professionals and patients seeking
evidence-based information.

Previous studies have highlighted the challenges of
misinformation in online health content, particularly on
social media platforms.” For example, Alsyouf et al dem-
onstrated that misleading and inaccurate information
regarding urologic malignancies was significantly more
prevalent than accurate content® Unlike social media
sources, Al models derive information from structured
datasets, which may contribute to improved reliability.
In our study, ChatGPT’s responses consistently received
the highest GQS, significantly surpassing both Gemini
and Copilot, reinforcing its ability to synthesize and
present high-quality medical information.

Table 2. Comparative mean scores and statistical analysis of Al models in

addressing priapism-related questions

ChatGPT Gemini Copilot p
FAQs (n=78) 4.8+0.3° 4.7+0.5° 3.9+0.7° 0.001
Etiology (n=14) 4.7+0.4° 4.6+0.6° 4.00.6° 0.001
Symptom (n=7) 4.8+0.3 4.5+0.4° 4.2+0.4° 0.001
Diagnosis (n=13) 4.8+0.2° 4.9+0.3? 4.0+0.6° 0.001
Treatment (n=19) 4.7+0.4? 4.5+0.7° 4.0+0.5b 0.001
Prognosis (n=9) 4.9+0.1 4.8+0.3 4.2+0.7° 0.001
Followup (n=16) 4.8+0.4° 4.9+0.3 3.2+0.6° 0.001

Lower-case letters are used to identify the group that makes the difference. The same letters (such
as a-a) indicate that there is no difference, different letters (such as a-b) indicate that there is a
difference. Mean+standard deviation, FAQ: frequently asked questions.

—ChatGPT —Gemini —Copilot

Relevance

Clarity / Coherence Factual Accuracy

Structure

Utility

Figure 1. This radar chart illustrates the comparative performance of three Al models — ChatGPT, Gemini, and Copilot — across five
key evaluation criteria: relevance, factual accuracy, dlarity/coherence, structure, and utility. ChatGPT consistently demonstrated the highest
scores across all parameters, particularly excelling in factual accuracy and dlarity. Gemini followed with moderate performance, while
Copilot scored the lowest, showing notable deficiencies in structure and clarity. These findings highlight ChatGPT's superior ability to provide
structured, accurate, and dlinically relevant responses in priapism-related medical inguiries.

The ability to generate responses aligned with clini-
cal guidelines is crucial for the applicability of Al mod-
els in healthcare. Cakir et al previously reported that
ChatGPT correctly answered 80% of questions based
on the EAU guidelines on urolithiasis.” Similarly, our
study demonstrated that ChatGPT excelled in answer-
ing priapism-related questions derived from EAU guide-
lines, with a near-perfect accuracy rate. In contrast,
Gemini performed moderately well, while Copilot's
responses were the least reliable, frequently lacking
critical clinical recommendations.

Another key factor influencing the usability of
Al-generated medical content is readability and com-
prehensibility. Forsyth et al research has shown that
Al models can effectively summarize patient educa-
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tion materials at an accessible level."® Our findings
corroborate this, as ChatGPT not only provided the
most clinically accurate responses but also structured
them in a way that facilitated better patient understand-
ing. Gemini performed reasonably well in this regard,
whereas Copilot's responses were often overly general,
limiting its utility in complex medical inquiries.

Despite ChatGPT's superiority, certain limitations
persist regarding Al models' applicability in medi-
cal decision-making. Patel et al previously noted that
Al-generated content might exaggerate the urgency
of medical conditions, leading to increased patient
anxiety and healthcare costs.'" In our study, Copilot, in
particular, demonstrated a lack of specificity in distin-
guishing between ischemic and non-ischemic priapism,
which could contribute to misinterpretation by patients.
Additionally, while ChatGPT provided the most detailed
and accurate responses, some responses still favored
generalization over nuanced clinical detalil, as reflected
in the proportion of Grade 2 responses.

Strengths and limitations

A major strength of our study is the direct comparison
of multiple Al models using standardized evaluation
criteria, providing an objective assessment of their per-
formance. The inclusion of both patient-oriented and
guideline-based questions enhances the generalizability
of our findings, while the use of an independent expert
panel for response evaluation minimizes bias; however,
a potential limitation is the relatively small number of
evaluators, which could introduce inter-observer vari-
ability.

Although ChatGPT demonstrated superior perfor-
mance compared to Gemini and Copilot in terms of
accuracy, comprehensiveness, and clinical relevance,
it is important to acknowledge that not all questions
were answered with the same level of precision. In
certain instances, even the highest-performing model
(ChatGPT) provided responses that lacked sufficient
clinical nuance or deviated from guideline-based rec-
ommendations. Therefore, while these Al tools hold
promise for enhancing access to medical information,
the findings of this study underscore that their outputs
should not yet be solely relied upon to guide clinical
decision-making.

Patients and healthcare providers must remain cau-
tious, and human oversight remains essential to ensure
safe and effective care. Future research with larger
expert panels, additional Al models, and real-world
clinical validation could provide deeper insights into the
evolving role of Al in medical information dissemination.
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CONCLUSIONS

Our study highlights ChatGPT’s clear superiority in
providing clinically relevant, comprehensive, and high-
quality information on priapism. ChatGPT significantly
outperformed Gemini and Copilot across all evaluated
domains, particularly excelling in general understanding,
clinical application, patient outcomes, and procedural
guidance. Gemini demonstrated moderate perfor-
mance, while Copilot lagged behind, with lower accu-
racy and comprehensibility. These findings emphasize
the need for continuous refinement of Al models to
improve their reliability and clinical applicability. As Al
technologies continue to advance, ChatGPT stands
out as the most reliable model for healthcare-related
inquiries; however, its integration into medical prac-
tice should be approached with a balanced perspective
— leveraging its strengths while ensuring that human
expertise remains central to patient care and decision-
making.
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