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1 | INTRODUCTION

The development of deep learning algorithms has led to
the creation of chat generative pre-trained transformer
(ChatGPT), an interactive large language model (LLM)
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ABSTRACT

Background: ChatGPT, an interactive natural language processing model, is
becoming increasingly used for medical information gathering. The objective
of this study is to investigate the appropriateness of ChatGPT's responses to
common urological questions compared to the Canadian Urological Asso-
ciation (CUA) guideline recommendations.

Methods: A list of 10 urological questions were developed from the CUA
guidelines and patient information materials. Each question was asked three
times in ChatGPT (Version 4), totaling 30 ChatGPT-generated responses.
Responses were assessed by three reviewers using a 4-point Likert scale (0-3)
to score appropriateness with CUA guidelines as a reference. The median
values and variance of answer scores were calculated to form a consensus
score to determine model reliability.

Results: Forty percent (n=12/30) of ChatGPT answers were deemed
appropriate. The overall mean + standard deviation score was 1.64
0.85 (between “Some correct and some incorrect” and “Correct but
inadequate”). When comparing question difficulty, “Easy” questions had
an overall score of 1.87 £1.01, compared to “Medium” questions with a
score of 1.31 +0.47. ChatGPT generated the most appropriate responses
in the domains of prostate cancer (3.00+0.25), erectile dysfunction
(3.00 £ 0.28), andrology (3.00 + 0.78), and kidney cancer (3.00 + 1.00). The
average variance between responses was 0.27, demonstrating strong
model reliability.

Conclusion: This study examined the utility of ChatGPT in answering
questions based on CUA clinical guidelines. Although promising, ChatGPT
underperforms in answering common urological questions despite showing
high levels of repeatability.
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available for public use!™?. ChatGPT operates using

neural network-based deep learning to predict and
generate text responses based on identified sequences
and patterns from large collections of text data'™!. Due to
its public access and ease of use, ChatGPT has extensive
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applications beyond traditional computational and
research uses and is now a resource used by the public
for education and information gathering[l’s].

ChatGPT has demonstrated accuracy in providing
medical information in several medical and surgical
areas, with a recent study demonstrating ChatGPT's
accuracy in answering high-level urological ques-
tions'®. ChatGPT was able to answer multiple choice
questions on two consecutive American Urological
Association (AUA) Program exams with 30.0% and
42.3% accuracy, respectively[4’5]. Similarly, ChatGPT-4.0
answered 44.4% of AUA multiple-choice board ques-
tions correctly compared to ChatGPT-3.5 scoring 30.9%
demonstrating improvement in model knowledge over
time!®/,

Furthermore, ChatGPT has shown success in cor-
rectly answering 94.6% of questions about urolithiasis
according to the European Association of Urology
(EAU) guidelines!”. Similarly, pediatric urology ques-
tions prepared according to the EAU guidelines
were answered with 93.6% complete correctness by
ChatGPT™®!. ChatGPT has also answered general uro-
logical guidelines-based questions with 60% accuracy
when comparing across Canadian, European, and
American guidelines[gl. Despite this early success, most
studies have focused on EAU and AUA guidelines as
comparators, with limited data existing from the Cana-
dian perspective[“’e’g]. The primary objective of this
study is to investigate and quantify the appropriateness
and reliability of ChatGPT's responses to common

TABLE 1

Association guidelines.
Urology domain Question

1. Nephrolithiasis
prevent future stones?

2. Prostate cancer
PSA checked?

3. Benign prostatic
hyperplasia

4. Erectile dysfunction

5. Overactive bladder

6. Urinary tract infections

I have calcium phosphate kidney stones, what changes should I make to my diet to

I am a 40 year old male with no family history of prostate cancer, should I get my

I have been told I have a large prostate, what testing do I need?

I have difficulty with erections, what treatment options can I consider?

I have an overactive bladder, what medications can I take?

I am a woman who has recurrent urinary tract infections and finished my

general urological questions when compared to the
Canadian Urological Association (CUA) guidelines.

2 | MATERIALS AND METHODS

2.1 | Study design

A list of 10 common general urological questions
in English were developed from a review of the
CUA website and patient information materials!*!,
Questions were included based on the areas of ne-
phrolithiasis, prostate cancer, benign prostatic hyper-
plasia (BPH), erectile dysfunction (ED), overactive
bladder (OAB), urinary tract infections (UTI), andro-
logy, hypogonadism, pediatric urology, and kidney
cancer (Table 1). Questions were formatted into plain
language to emulate how a patient would interact with
an online search engine. All questions were adminis-
tered individually into ChatGPT version 4.0 (OpenAl,
March 2, 2025 Version) using unique chat functions
and responses were recorded!®. ChatGPT (version 4,
OpenAl) was used solely as the subject of analysis in
this study. No Al-assisted tools were used in the
preparation or drafting of this manuscript. To account
for potential variance in responses, each question was
asked three times consecutively using the same text in
new chat functions/?!!, Evaluators included two prac-
ticing Canadian-licensed urologists and one Canadian
urology resident. Evaluators scored all 10 questions by

Common general urological questions and respective domain included in the study from a review of the Canadian Urological

Source

Bhojani N, et al.
2022111

Mason R]J, et al.
202112

Elterman D, et al.
2022013

Domes T, et al.
202104

Corcos J, et al. 201701

Anger J, et al. 20191'¢

antibiotics, I don't have symptoms, do I need another urine culture?

7. Andrology

8. Hypogonadism
therapy?

9. Pediatric urology

10. Kidney cancer

I had a vasectomy last week, when can I stop using contraception?

My testosterone is normal but I feel tired, should I try testosterone replacement

My child has a retractile testicle, do they need surgery?

I have a 2 cm kidney mass, what are my options?

Zini A, et al. 202207

Grober ED, et al.
202108

Braga LH, et al.
20171

Richard PO, et al.
202220
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perceived difficulty as either “Easy,” “Medium,” or
“Hard.” Evaluators then scored all generated answers
using a four-point Likert scale (0 = Completely incorrect,
1=Some correct and some incorrect, 2= Correct but
inadequate, and 3 = Comprehensive).

2.2 | Statistical analysis

All data was imported into Statistical Package for
Social Sciences (SPSS) Version 28 and analyzed using
descriptive statistics and ANOVA!??!, Questions were
assigned numerical values based on perceived diffi-
culty by the reviewers (Easy =1, Medium =2, Hard =
3) and the average difficulty scores were used to
assign question difficulty. Answer “appropriateness”
was quantified by calculating the median Likert scale
value for each topic. Scores greater than or equal to
2.00 on the Likert scale were used to define “appro-
priate” responses[s‘w]. The variance between eva-
luator scale scores was calculated to measure
ChatGPT's repeatability by question domain, in

ChatGPT v

keeping with prior ChatGPT-focused studies!® 1%,

Model reliability was then assessed by calculating
the average variance between all ChatGPT answers
and the average variance amongst individual ques-

tion domains®'%. Statistical significance was set
at p<0.05.
3 | RESULTS

A total of 30 unique answers were generated by
ChatGPT in response to the 10 urological questions
(Figure 1). Questions were classified as “Easy” (60%,
n=6/10) and “Medium” (40%, n=4/10) difficulty.
When comparing the answer appropriateness based
on question difficulty, ChatGPT performed better
with “Easy” questions compared to “Medium” ques-
tions (1.87 £1.01 vs. 1.31 £0.47, p < 0.05).

Of the responses, 40% (n =12/30) were found to be
“appropriate,” with a score of > 2.00 on the four-point
Likert scale. The overall mean +standard deviation
score was 1.64 + 0.85 (between “Some correct and some

| had a vasectomy last week, when can | stop using contraception?

After a vasectomy, you cannot stop using contraception right away. That's because sperm may still be present in the vas deferens

for several weeks or even months after the procedure.

When can you stop using contraception?
You can stop using contraception only after:

- You've had a follow-up semen analysis showing zero sperm.

Most doctors recommend:
- Waiting about 8-12 weeks after the procedure

- Having at least 15-20 ejaculations to help clear remaining sperm

- Then providing a semen sample for testing
Key Points:

- Until your semen test confirms zero sperm, you must continue using another form of birth control.
- Around 1 in 5 men still have sperm in their semen at 8 weeks, so follow-up testing is important.
- Some doctors may recommend two negative semen analyses for extra confirmation.

My testosterone is normal but | feel tired, should | try testosterone
replacement therapy?

If your testosterone levels are normal, you should not start testosterone replacement therapy (TRT) without a clear medical
reason. TRT is only recommended for men with documented low testosterone (hypogonadism) and symptoms that can't be

explained by other causes.

Why TRT isn't advised with normal testosterone:

- Normal levels mean your body is likely making what it needs.

- TRT can suppress natural testosterone production, possibly leading to testicular shrinkage and infertility.
- There are risks: increased red blood cell count, mood swings, acne, sleep apnea, and cardiovascular issues in some men.
- Fatigue is a non-specific symptom — it can come from many other causes.

FIGURE 1

Sample ChatGPT output—(1) Example of an “Easy” question scored “Appropriate” and “Comprehensive” (Andrology—3.00 [range:

0.33]), and (2) Example of a “Medium” question scored “Inappropriate” and “Some correct, some incorrect” (Hypogonadism—1.00 [range: 0]). All

three evaluators reviewed these questions.
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ChatGPT appropriateness
based on topic

Comprehensive

o

Correct but inadequate |-

Some correct and some incorrect |-

Completely incorrect

Urology topics

FIGURE 2 Performance of ChatGPT in answering urology
questions based on topic.

incorrect” and “Correct but inadequate”). ChatGPT
generated the most appropriate responses in the
domains of prostate cancer (median [range]: 3.00 [0.00]),
ED (3.00 [0.33]), andrology (3.00 [0.33]), and kidney
cancer (3.00 [0.00]), out of a maximum score of 3.00
(Figure 2).

The average variance between ChatGPT answers was
0.27. The greatest variance in generated answers was
noted in the domains of kidney cancer (¢*=1.00) and
andrology (o® = 0.78). The lowest levels of variance were
seen in the domains of pediatric urology (¢®=0.001),
hypogonadism (¢ =0.001), OAB (¢®=0.001), and ne-
phrolithiasis (¢* = 0.001).

4 | DISCUSSION

Since its release, ChatGPT has demonstrated extensive
utility in academia and societal use'’. With public
access, ChatGPT has gained popularity as an alterna-
tive source of healthcare information, similar to how
traditional search engines are used®!. Therefore,
assessing the appropriateness of the clinical informa-
tion this program outputs is essential to optimizing
patient-centered education and care. Providing clini-
cians with a current understanding of the quality of
information patients are receiving when querying
artificial intelligence provides an important context for
patient encounters!),

In our study, ChatGPT was able to answer general
urology answers with a 40% success rate in terms of
providing an appropriate and comprehensive response.
The average variance between ChatGPT answers was
0.27 demonstrating strong model reliability. This aligns
with prior studies assessing the accuracy and com-
pleteness of ChatGPT, with a 52% correctness score

when analyzing urology case-based questions[24]. The
urology-question domains with the greatest appropri-
ateness were prostate cancer, kidney cancer, ED, and
andrology. Similarly, a study by Yudovich et al. found
that both versions 3.5 and 4.0 of ChatGPT performed
best on urologic oncology (33.9% and 43.8%, respec-
tively) compared to other domains!®!, Despite these
questions being assessed to be “Easy” difficulty, likely,
the ChatGPT model performed best in these domains
due to the more common nature of the topics and the
objectivity in scoring these responses[25]. Prostate cancer
testing and PSA surveillance, and options for small renal
masses, represent common urologic problems that can
be answered with online web searches?®!. Due to this,
ChatGPT may be more experienced in generating the
outputs to these questions. Similarly, these domains
may have had higher scores due to the perceived
difficulty of producing a comprehensive and complete
answer to the question prompt. This is supported by
“Easy” questions having higher scores compared to
“Medium” questions. This observation is consistent
with a study by Cocci et al., which demonstrated that
ChatGPT was able to best provide appropriate an-
swers to questions with definitive answers, with
accuracy decreasing in questions involving summary
or analysis>*2°!.

Question domains in which ChatGPT under-
performed included UTIs, OAB, nephrolithiasis, and
hypogonadism, despite half of these questions being
assessed to be “Easy” in difficulty. This may reflect the
volume of inaccurate medical information on the
internet on these topics or conflicting recommenda-
tions that exist in these areas when compared to
Canadian recommendations. Additionally, despite
ChatGPT demonstrating promise for answering uro-
logic questions, the literature has focused primarily on
European and American guidelines[“’e’g]. This may
explain discrepancies in ChatGPT accuracy in this
study when evaluating using Canadian guidelines as a
reference.

While research suggests that ChatGPT offers promising
clinical utility, it must be noted that ChatGPT information
may include incomplete, outdated, and biased knowledge
reproduced from its training data. Additionally, there are
several additional known limitations of the program,
including the inability to use real-time information, answer
ambiguous questions, and inconsistency in quality[”.
These limitations inherently would affect how a patient
would use ChatGPT to seek medical information. This is
aligned with the underlying theme of false information or
omission of information in responses consistent across
studies!®>*730,

Although this study serves as one of the few studies
to evaluate the use of ChatGPT using a Canadian con-
text, limitations exist. First, ChatGPT responses were
assessed subjectively using CUA guidelines as reference
material. While this is the optimal way of assessing the
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clinical utility of these responses, review by additional
trained specialists for appropriateness would further
increase the statistical power of this study's findings.
Furthermore, potential underperformance may be
related to guideline discordance. Second, CUA guide-
lines used in this study may be outdated compared to
the ChatGPT information used to respond to questions.
Despite CUA guidelines being used as reference for
clinical practice and are available for public use, the
most recently updated guidelines used in this study
were from 2022. Therefore, responses may have been
marked as less appropriate compared to guidelines
despite having more up-to-date information. Addition-
ally, references were not provided or collected with
ChatGPT responses. While this does not affect the
content of the responses, tracking where the informa-
tion ChatGPT uses to create responses would be bene-
ficial in assessing whether CUA guidelines are
considered in the ChatGPT model. This is a limitation
intrinsic to ChatGPT in which references are not able to
be provided. Furthermore, as the focus of this study was
to examine the accuracy and comprehensiveness of
ChatGPT in answering general urology questions, ex-
tensive questions were not developed and assessed in
each urologic domain. It is possible that with further
testing across multiple domains, ChatGPT may perform
more optimally in certain content areas. Therefore,
generalizability of the results must be made with cau-
tion. Additionally, model responses may improve if the
complexity and specificity of the prompt was increased,
although this may reduce study applicability to the
general public. Only “Easy” and “Medium” difficulty
questions were evaluated in this study based on eva-
luator review, therefore for more complex or difficult
questions, the comprehensiveness and appropriateness
of ChatGPT's responses may decline. Studies evaluating
ChatGPT output should strive to classify question
prompts by perceived difficulty and consider this factor
when interpreting the results of LLM-based research.
Furthermore, only ChatGPT was assessed in this study,
whereas future research may also compare the clinical
utility of ChatGPT to other language processing models
to determine superiority in clinical appropriateness.
ChatGPT performance may improve in future studies
with development of new models, which may improve
appropriateness of results. Finally, this study posed
questions exclusively in English. Future studies may
investigate the appropriateness of ChatGPT responses in
multiple languages to assess differences and better serve
patients who do not speak/read English primarily.
Opinions from urologists worldwide were collected,
revealing that while it has been largely accepted that
programs like ChatGPT will inevitably play a role in
future healthcare delivery, many urologists are concerned
about the ethical utility of the program and patient
acceptancem’?’ol. This consideration, in conjunction with
the information found in this study and others, suggests

that urologists must play a key role in educating patients
about the extent to which ChatGPT can be used and
trusted to provide patient-appropriate information.
Whiles et al. recommended that ChatGPT implement a
mandatory disclaimer to all medical-related generated
responses to inform users of potentially inappropriate
medical advice®. Additionally, it is recommended that
urologists advocate for accurate training of LLMs, such as
ChatGPT, with appropriate clinical urology guidelines to
ensure they inform patients appropriately and expand
their effectiveness>’>?. Based on our findings, urology
clinicians should be aware that patients using ChatGPT
for medical advice may be receiving incorrect and/or
inadequate information.

5 | CONCLUSIONS

ChatGPT produced appropriate responses for 40% of
general urology questions, with higher levels of accu-
racy for prostate cancer, andrology, ED, and kidney
cancer domains when using CUA guidelines as a ref-
erence. While this is promising for the future expanded
clinical application of this LLM, further advancement is
needed before widespread reliable use by providers
and patients.

Urologists and other healthcare providers should
continue to educate patients about the limitations of
ChatGPT to avoid inappropriate use. With continued
advancement, LLMs, like ChatGPT, will have increasing
potential as an information resource for patient care.
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