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Abstract

Background/Objectives: Sacral neuromodulation (SNM) is an established therapy for re-
fractory overactive bladder and non-obstructive urinary retention. With the rapid adoption
of large language models (LLMs) such as ChatGPT, their accuracy in procedure-specific
domains requires evaluation. The aim of this study was to compare the accuracy, com-
pleteness, and reproducibility of ChatGPT versions 3.5, 4.0, and 5.0 in answering patient-
and guideline-based questions on SNM. Methods: Twenty questions were developed from
international guidelines, device information, and common patient inquiries, covering five
domains (mechanism, technique, outcomes, complications, postoperative management),
two source types (frequently asked question [FAQs] vs. guideline), and three difficulty
levels. These thematic domains were derived from core clinical counseling areas routinely
addressed in SNM evaluation and follow-up. Each was submitted to ChatGPT versions
3.5, 4.0, and 5.0. Responses were rated independently by two urologists on a four-point
accuracy scale. Combined success (Grades 1-2) and accuracy trends were compared across
versions. Chi-square tests were used to assess differences across versions, Cramer’s V to
measure effect size, and Cohen’s kappa to evaluate reproducibility. Results: Accuracy
improved progressively across versions. Combined success rates rose from 70% in version
3.5 t0 85% in 4.0 and 90% in 5.0 (p = 0.031, Cramer’s V = 0.29). Highest accuracy was ob-
served in mechanism and procedural technique, while complication- and guideline-based
questions showed lower performance. FAQ and straightforward questions were answered
more reliably than guideline-based or complex ones. Reproducibility was excellent across
all versions (k = 0.81-0.91). Conclusions: ChatGPT 4.0 and 5.0 show strong potential as
adjunctive tools for patient education in SNM, particularly for FAQs and procedural expla-
nations. However, because persistent limitations were observed in guideline interpretation
and complication management, clinician oversight remains essential, and these models
should not be regarded as substitutes for professional clinical judgment.

Keywords: patient education; clinical decision support; artificial intelligence in urology;
health communication; medical guidelines

1. Introduction

Overactive bladder (OAB), urgency urinary incontinence, and chronic non-obstructive
urinary retention are prevalent and burdensome conditions, often refractory to first- and
second-line therapies. For appropriately selected patients, sacral neuromodulation (SNM,
e.g., InterStim®) is recommended as an effective minimally invasive option [1]. Major
urological guidelines describe SNM as a well-established therapy with durable symptom
improvement, with responder rates of approximately 70-80% in contemporary studies.
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Although device-related adverse events are generally modest, proper patient selection,
counseling, and adherence to guideline-based practice remain critical [2,3].

Large language models (LLMs), particularly OpenAl’s ChatGPT series, have been
rapidly adopted since 2022 by patients, educators, and clinicians. This trend is supported
by recent literature showing increasing integration of LLMs into clinical workflows, pa-
tient education activities, and medical training environments [2,4]. Potential applications
include generating patient education materials, answering frequently asked questions
(FAQs), supporting medical training, and assisting with documentation [5]. Compara-
tive analyses demonstrate that newer versions, especially GPT-4, outperform GPT-3.5 on
standardized medical knowledge tests, although limitations such as factual errors, incon-
sistent reasoning, and reliance on outdated training data remain important concerns [6].
Specialty-focused evaluations have suggested that ChatGPT can produce useful patient-
directed content in fields such as oncology and orthopedics, but variability in readability,
accuracy, and guideline concordance underscores the need for careful validation before
clinical integration [7]. Moreover, evolving digital media platforms are increasingly used to
disseminate procedural medical knowledge, with studies identifying substantial variability
in accuracy and reliability of content, particularly on publicly accessible video platforms [8].
This highlights the broader need to critically evaluate artificial intelligence (Al)-generated
procedural information.

Despite the growing body of literature on ChatGPT in medicine, few studies have
explored its role in procedural urology. Existing work has assessed chatbot performance
in answering questions related to therapies such as onabotulinum toxin and SNM, but
comparisons across multiple ChatGPT versions and across patient- versus guideline-based
question formats are lacking [9,10]. Notably, while Hacibey and Halis (2025) [10] evaluated
chatbot responses to questions on both Botox and SNM, their analysis did not investigate
performance differences across ChatGPT versions nor assess reproducibility through re-
peated querying. Thus, the extent to which version progression influences accuracy and
consistency remains unclear. In parallel, emerging studies comparing other large language
models—such as Claude, Gemini, and Med-PaLM—suggest variability in urological knowl-
edge and adherence to guideline-based responses [11,12], further motivating performance
benchmarking of specific model families.

The thematic domains used in the present study—mechanism, technique, outcomes,
complications, and postoperative management—reflect the major content areas that typ-
ically guide SNM counseling, device education, and postoperative follow-up in clinical
practice. These domains represent the core clusters of information routinely addressed
during patient assessment and shared decision-making.

The aim of this study is to evaluate and compare ChatGPT versions 3.5, 4.0, and 5.0
in answering patient- and guideline-based questions on SNM therapy, with a focus on
domain-specific accuracy, question difficulty, and reproducibility.

2. Methods
2.1. Study Design

This was a comparative evaluation study designed to assess the accuracy, complete-
ness, and reproducibility of ChatGPT responses regarding SNM therapy for refractory
overactive bladder and non-obstructive urinary retention. The study compared three ver-
sions of ChatGPT—3.5, 4.0, and 5.0—using a structured set of patient- and guideline-based
questions. No human or animal participants were involved, and no identifiable patient data
were used. All information was derived from publicly available sources and Al-generated
outputs; therefore, according to local and international guidelines, formal approval from an
institutional review board or ethics committee was not required. The four-point accuracy
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scale used in this study was adapted from prior ChatGPT medical benchmarking frame-
works [13-15] but has not undergone formal psychometric validation; this limitation is
acknowledged both here and in the Supplementary Materials.

2.2. Question Development

A total of 20 questions was developed to cover key aspects of SNM therapy.

2.2.1. Sources

Patient FAQs were collected from online support groups, forums, and patient educa-
tion websites (e.g., Inspire, Reddit OAB community).

Guideline-based questions were derived from international recommendations, includ-
ing the American Urological Association (AUA), European Association of Urology (EAU),
and UK National Institute for Health and Care Excellence (NICE) guidelines.

Device manufacturer resources (Medtronic InterStim®, Minneapolis, MN, USA,
Axonics®, Irvine, CA, USA) were reviewed for technical details commonly sought
by patients.

2.2.2. Identification of Patient FAQ Domains

FAQ themes were extracted by reviewing recurrent patient questions across multiple
platforms and clustering them into conceptual categories (mechanism, procedure, outcomes,
risks, and postoperative management). These categories reflect the core counseling domains
routinely addressed during SNM evaluation and follow-up in clinical practice.

2.2.3. FAQ Prioritization

From an initial pool of 50 FAQ and guideline-derived questions, items were prioritized
based on (a) frequency of appearance across platforms, (b) clinical relevance as determined
by two urologists, and (c) representation of the five major thematic domains. Overly
general, redundant, or patient-specific questions were excluded.

2.2.4. Selection of Guideline-Based Questions

Guideline questions were selected by reviewing the 2024 AUA /Society of Urodynam-
ics, Female Pelvic Medicine & Urogenital Reconstruction (SUFU), 2024 EAU, and 2015
NICE SNM guidance [3,5] documents and identifying recommendations that required
interpretation, synthesis, or risk stratification. Questions were chosen by one investigator
and independently confirmed by two urologists using predefined criteria: (a) direct linkage
to published guideline statements, (b) coverage of indications, contraindications, risks, and
follow-up, and (c) representation across all stages of SNM therapy.

Final Selection: From an initial pool of 50 candidate questions, duplicates, overly
general items, and patient-specific queries were excluded, leaving 20 unique questions.

Validation: The final 20 questions were independently reviewed and validated by two
board-certified urologists prior to testing to ensure clinical accuracy, guideline relevance,
and appropriate difficulty stratification.

Thematic Domains: Questions were organized into five categories for domain-
specific analysis:

Mechanism & Indications (Q1-4)

Procedural Technique (Q5-7)

Outcomes & Efficacy (Q8-11)

Complications & Risk Mitigation (Q12-14)

Postoperative Management (Q15-20)

Table 1 provides the full list of questions.
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Table 1.

Patient-oriented and guideline-based questions regarding Sacral Neuromodulation

(InterStim®) therapy for refractory overactive bladder and urinary retention.

No.

Question

Category

Mechanism & Indications

How does sacral neuromodulation (SNM) work to

1 improve bladder function? Frequently asked questions (FAQ)
2 Who is eligible for SNM therapy? Guideline-based
3 Can SN.M be used for urinary retention as well as Guideline-based
overactive bladder?
Is SNM indicated for patients with neurological
4 conditions (e.g., multiple sclerosis, spinal Guideline-based
cord injury)?
Procedural Technique
5 What is the difference between the trial (test phase) FAQ
and the permanent implant in SNM?
Is the SNM procedure done under local or
6 . FAQ
general anesthesia?
How is the lead positioned during the 1
7 SNM procedure? Guideline-based
Outcomes & Efficacy
What are the success rates of SNM for
8 overactive bladder? FAQ
9 How long does the benefit of SNM usually last? FAQ
10 How d(?es SNM compare to Botox injections for Guideline-based
overactive bladder?
1 Can SNM therapy be repeated or adjusted if FAQ
symptoms return?
Complications & Risk Mitigation
What are the most common complications of SNM
12 S . FAQ
(e.g., lead migration, infection)?
How often do patients need revision surgery R
13 after SNIM? Guideline-based
14 Is SNM safe for patients who may require magnetic - 4 based
resonance imaging (MRI) scans in the future?
Postoperative Management
How long is the recovery period after
15 SNM implantation? FAQ
16 How long does the SNM battery last, and how is FAQ
it replaced?
17 What activity restrictions should patients follow FAQ
after SNM implantation?
18 Can SN.M be used together with medications for Guideline-based
overactive bladder?
What follow-up care and monitoring are S
19 recommended after SNM? Guideline-based
20 Are there contraindications for SNM, such as certain Guideline-based

medical conditions or prior surgeries?
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2.3. Classification of Questions

By Source Type: Questions were classified as FAQ-based (1 = 10) or guideline-based
(n =10).

By Difficulty: Two urologists independently categorized questions into three levels:

Easy: factual knowledge (e.g., device mechanism, anesthesia type).

Medium: questions requiring synthesis of multiple data points or interpretation of
comparative evidence (e.g., success rates, SNM vs. Botox).

Difficult: questions requiring nuanced interpretation of guidelines, contraindications,
safety protocols, long-term outcomes, or risk stratification.

Disagreements were resolved by consensus, and classification criteria were applied
consistently across all items.

2.4. ChatGPT Response Collection

Each of the 20 questions was posed to ChatGPT versions 3.5 (free), 4.0 (subscription),
and 5.0 (latest subscription) between 1 July and 1 September 2025.

Standardization: Queries were submitted using a web browser with cleared cookies
and history. Each question was entered exactly as written in Table 1.

Response Randomization and Blinding: All responses were anonymized, randomized,
and stripped of metadata (including timestamps and model identifiers) before evaluation
to ensure that raters were fully blinded to the ChatGPT version and response time.

Response Recording: The first complete answer generated was copied verbatim into a
study database. No follow-up prompts or regenerations were allowed.

Health-Literacy Neutral Prompting: No attempts were made to adjust, simplify, or
enhance health literacy; all questions were asked as written, without instructing the model
to generate patient-friendly explanations.

Reproducibility Check: Each question was re-asked in triplicate for each version at
different time points, and response consistency was measured statistically.

2.5. Evaluation of Responses

Two board-certified urologists with expertise in functional urology and neuromod-
ulation independently evaluated responses using a four-point scale adapted from prior
ChatGPT benchmarking studies [13-15]:

Completely Correct (Grade 1): Fully accurate, guideline-concordant, and comprehensive.

Correct but Incomplete (Grade 2): Accurate but lacking essential details.

Partially Misleading (Grade 3): Containing both accurate and inaccurate elements, or
ambiguity with potential to mislead.

Completely Incorrect (Grade 4): Factually wrong, unsafe, or contradictory to guidelines.

Validation Status: This scale has not undergone formal psychometric validation and is
used here as an adaptation of previously published LLM evaluation frameworks.

Clinical Importance of Errors: Raters also identified whether any incorrect or in-
complete elements were considered clinically important (e.g., omissions related to mag-
netic resonance imaging (MRI) safety, infection risk, or postoperative restrictions). These
determinations informed the interpretation of model performance in the Results and
Discussion sections.

Discrepancy Resolution: Disagreements were resolved by discussion; if consensus
was not achieved, the more conservative (lower) grade was assigned. The arithmetic mean
of reviewer scores was used for statistical analysis.
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2.6. Statistical Analysis

Primary Outcome: Combined success rate (percentage of responses graded as com-
pletely correct or correct but incomplete).

Secondary Outcomes: Accuracy by domain, source type, and difficulty level; repro-
ducibility across repeated queries.

Tests Used: Chi-square or Fisher’s exact test compared categorical outcomes across
versions. Effect sizes were measured with Cramer’s V.

Two Levels of Agreement Measurement:

Inter-rater Agreement: Cohen’s weighted k was used to assess agreement between
urologist evaluators.

Model Repeatability: A second k metric was applied to assess reproducibility of
ChatGPT responses across repeated runs of identical queries.

Definition of Clinical Meaningfulness: Differences between model versions were
considered “clinically meaningful” when improvements occurred in domains with direct
implications for patient safety or counseling accuracy—particularly complication manage-
ment, MRI safety, postoperative restrictions, and guidance-dependent decision making.

Software: Analyses were conducted using Jeffreys’s Amazing Statistics Program (JASP)
(Version 0.95.1).

Significance Threshold: p < 0.05.

Supplementary Material Statement: The Supplementary Materials include exact Chat-
GPT build/version identifiers (Table S1), query timestamps (Tables 52 and S3), and all
response-generation parameters (Tables S4 and S5).

3. Results

A total of 20 structured SNM-related questions were analyzed across ChatGPT versions
3.5,4.0, and 5.0 (Table 1). All questions were answered by each model and evaluated across
five domains: Mechanism & Indications, Procedural Technique, Outcomes & Efficacy,
Complications & Risk Mitigation, and Postoperative Management.

3.1. Overall Accuracy Across Versions

Accuracy improved progressively with newer models (Table 2).

Table 2. Performance of ChatGPT versions 3.5, 4.0, and 5.0 in answering 20 sacral neuromodulation
(SNM)-related questions.

ChaGIT Verion oAy Comest Comet it Pl Mileaing  Completly ncomet Comined S
35 7/20 (35%) 7/20 (35%) 4/20 (20%) 2/20 (10%) 14/20 (70%)
4.0 11/20 (55%) 6/20 (30%) 2/20 (10%) 1/20 (5%) 17/20 (85%)
5.0 13/20 (65%) 5/20 (25%) 1/20 (5%) 1/20 (5%) 18/20 (90%)

Version 3.5 achieved a combined success rate of 14/20 (70.0%), increasing to 17/20
(85.0%) in version 4.0 and 18/20 (90.0%) in version 5.0. Correspondingly, the proportion of
misleading or incorrect responses declined from 6/20 (30.0%) in version 3.5 to 2/20 (10.0%)
in version 5.0.

Statistical comparison showed significant differences across versions (x? (2) = 6.96,
p = 0.031), with a moderate effect size (Cramer’s V = 0.29, 95% CI: 0.10-0.47), and accuracy
improvements were considered clinically meaningful because gains occurred primarily in
domains with direct patient-safety implications—specifically complication management,
MRI conditionality, and postoperative restrictions (Figure 1).
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Figure 1. Accuracy of ChatGPT versions 3.5, 4.0, and 5.0 in answering sacral neuromodulation-related
questions. FAQ: frequently asked questions.

3.2. Domain-Specific Accuracy

Accuracy varied across thematic domains (Table 3). Mechanism & Indications and
Procedural Technique reached 4/4 and 3/3 completely correct answers, respectively, in
version 5.0, whereas Complications & Risk Mitigation remained the most challenging
domain, improving from 1/5 (20.0%) in version 3.5 to 3/5 (60.0%) in version 5.0.

Table 3. Accuracy of ChatGPT responses by thematic domain across versions 3.5, 4.0, and 5.0.

Thematic Domain Version 3.5 (n/N, % Version 4.0 (n/N, % Version 5.0 (n/N, %
Completely Correct) Completely Correct) Completely Correct)
Mechanism & Indications (Q1-4) 2/4 (50%) 3/4 (75%) 4/4 (100%)
Procedural Technique (Q5-7) 1/3 (33%) 2/3 (67%) 3/3 (100%)
Outcomes & Efficacy (Q8-11) 1/4 (25%) 2/4 (50%) 3/4 (75%)
Complications & Risk Mitigation (Q12-14) 1/5 (20%) 2/5 (40%) 3/5 (60%)
Postoperative Management (Q15-20) 2/6 (33%) 3/6 (50%) 4/6 (67%)

Postoperative Management also showed progressive gains from 2/6 (33.3%) in version
3.5 to 4/6 (66.7%) in version 5.0. Together, these results indicate that ChatGPT excelled
in mechanistic and technical content while showing weaker performance in guideline-
dependent and complication-focused questions. These areas represent clinically conse-
quential domains, and therefore improvements in these categories further support the
interpretation of clinical meaningfulness.

3.3. FAQ vs. Guideline-Based Questions

Performance also differed by question source (Table 4). FAQ items achieved full
accuracy in version 5.0 (10/10, 100%), whereas guideline-based questions plateaued at
8/10 (80.0%). This pattern confirms greater reliability for straightforward patient education
than for nuanced guideline interpretation.
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Table 4. Accuracy of ChatGPT responses based on source type (frequently asked questions [FAQ] vs.
guideline-based) and question difficulty across versions 3.5, 4.0, and 5.0.

Category Version 3.5 (n/N, % Correct) Version 4.0 (n/N, % Correct) Version 5.0 (n/N, % Correct)
Source Type

FAQ (n = 10) 8/10 (80%) 9/10 (90%) 10/10 (100%)
Guideline-based (1 = 10) 6/10 (60%) 8/10 (80%) 8/10 (80%)

Question Difficulty

Easy (n = 6) 5/6 (83%) 6/6 (100%) 6/6 (100%)

Medium (n =9) 6/9 (67%) 7/9 (78%) 8/9 (89%)

Difficult (n = 5) 2/5 (40%) 3/5 (60%) 4/5 (80%)

3.4. Question Difficulty

When stratified by difficulty, easy items reached ceiling performance in both version
4.0 and 5.0 (6/6, 100%), whereas difficult items, despite improvement, lagged behind
(version 3.5: 2/5, 40.0% — version 5.0: 4/5, 80.0%).

These findings reinforce that ChatGPT accuracy decreases when questions require
synthesis or interpretation rather than factual recall.

3.5. Reproducibility of Responses

Reproducibility remained excellent across all versions. Cohen’s k values were 0.81,
0.87, and 0.91 for versions 3.5, 4.0, and 5.0, respectively, with 95% confidence interval (Cls)
of 0.68-0.93, 0.76-0.96, and 0.83-0.98. These findings confirm that observed performance
differences were not driven by random variability in Al responses.

3.6. Weighted Sensitivity Analysis

To assess the effect of incomplete responses, a weighted analysis was performed
(Grade-1 = 1.0, Grade-2 = 0.5, Grades-3/4 = 0.0). Weighted mean performance improved
from 0.63 (3.5) — 0.76 (4.0) — 0.82 (5.0), confirming that models improved not only in
correctness but also in quality and clinical usefulness of answers.

3.7. Examples of “Correct but Incomplete” (Grade-2) Responses
Common missing clinical details included:

e  MRI safety lacking conditional rules (e.g., device must be switched to MRI mode).

e Infection risk omitted despite being a major cause of revision surgery.

e Ambiguous postoperative restrictions (e.g., not specifying no twisting, bending, or
lifting >10 lbs for 4-6 weeks).

Short illustrative examples are provided in Supplementary Data (Tables S6-S9).

4. Discussion

In this study, a progressive improvement in ChatGPT’s performance on SNM questions
was observed, with combined success rates rising from 70% in version 3.5 to 85% in version
4.0 and 90% in version 5.0. Accuracy was highest for mechanism and procedural technique,
while complication-related, postoperative, and guideline-derived queries remained more
challenging. FAQs and straightforward factual questions were answered with greater
precision than nuanced or guideline-based ones, and reproducibility across repeated runs
was excellent, with kappa values exceeding 0.80. Because question domains were selected
to reflect the main components of SNM counseling—mechanism, procedure, outcomes,
complications, and postoperative management—these findings provide insight into how
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LLMs perform across clinically relevant information categories. Importantly, version 3.5
represented a freely available model, whereas versions 4.0 and 5.0 require paid subscription
access. The observed performance gap therefore also reflects meaningful differences
between the model versions most likely to be used by patients (free-tier 3.5) and those used
by clinicians or institutions (subscription models).

The version-dependent improvements identified here align with prior evidence that
newer ChatGPT models outperform earlier releases across medical knowledge tasks. Meta-
analyses have shown clear gains from GPT-3.5 to GPT-4 in licensing-style examinations
and across multiple languages [16,17]. In oncology and decision-support settings, GPT-4
has produced higher-quality therapy recommendations and more reliable patient-facing
explanations, although performance has varied with scenario complexity [14,18,19].

Within urology, evaluations have demonstrated moderate to strong alignment of Chat-
GPT responses with AUA and EAU guidelines, while highlighting persistent limitations in
complication management and guideline-conditioned decisions [15,20-22]. Specialized or
guideline-augmented LLMs can even surpass human benchmarks in board-style testing,
indicating the potential of context-enriched models [23]. Only one published study has
previously included SNM among overactive bladder interventions when assessing multiple
chatbots, but SNM-specific accuracy and version-based comparisons were not analyzed [10].
By focusing exclusively on SNM, this study contributes novel insights while reinforcing the
broader pattern of strong performance in procedural and mechanistic domains and weaker
reliability for guideline-based or complication-related queries [14-16,20]. The relatively
lower performance on guideline-based questions likely reflects several challenges: the static
training cutoffs that prevent real-time incorporation of updated clinical guidelines, the
difficulty of interpreting nuanced recommendations that often require contextual reasoning,
and the tendency of LLMs to generalize from prior data rather than adapt to highly specific
clinical standards.

ChatGPT has clear potential to serve as a supportive tool in both patient education and
medical training. Patient-directed explanations and educational materials can be generated
rapidly and at appropriate reading levels, improving health literacy and supporting prepa-
ration for consultations [4,24]. Prior studies have confirmed that ChatGPT can produce
materials that meet recommended readability standards and provide useful summaries
in oncology and other settings [4,7]. For clinicians, ChatGPT may function as an adjunct
in counseling, generating handouts, simulating patient queries for trainees, and outlining
procedural steps for resident teaching [25,26]. However, safe use requires oversight: Al-
generated content should be reviewed by qualified clinicians before dissemination, and
not used as an autonomous source of advice [24,27]. This study reinforces the necessity of
clinician oversight by demonstrating that even the most advanced models struggle with
high-complexity or guideline-dependent content. Safe integration into urology practice
therefore requires workflows in which LLM-generated responses are used only as prelimi-
nary drafts that are verified, corrected, or expanded upon by clinicians. Importantly, its
limitations include instances where raters identified certain errors or omissions as “clini-
cally important,” such as incorrect or incomplete statements regarding MRI conditionality,
infection risks, lead migration, or postoperative restrictions. These errors reinforce that
ChatGPT can generate plausible but potentially unsafe outputs without expert review.

Another important consideration is the absence of standardized SNM-specific question
sets. Because no validated questionnaire or benchmark exists for evaluating Al perfor-
mance in SNM counseling or decision-support, questions must be manually selected, which
may introduce variability and limit cross-study comparability. Developing a standard-
ized, expert-validated SNM question bank would allow more rigorous benchmarking and
support the creation of safer Al-assisted educational tools.
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Finally, although this study focused on ChatGPT, emerging evaluations of other LLM
families—such as Claude, Gemini, and Med-PaLM—have revealed varying strengths in
urological knowledge and procedural guidance [11,12]. These comparisons indicate that
performance is model-specific rather than universal across LLMs, underscoring the need for
direct, head-to-head evaluations to determine which systems are safest for patient-facing
or clinician-support tasks.

The study confirmed persistent limitations in ChatGPT’s performance, particularly in
guideline-derived and high-difficulty queries, echoing prior evidence that LLMs struggle
with nuanced interpretation and individualized risk assessment [13]. Risks of partially
misleading or overconfident “hallucinations” have been documented and remain key safety
concerns [28]. More generally, the “black-box” nature of LLMs undermines interpretability,
motivating calls for explainable Al and model-augmentation strategies [29,30]. Static train-
ing cutoffs also limit the ability to reflect real-time guideline updates, and without clinician
guidance, patient misinterpretation remains a concern [31]. Future integration of continu-
ously updated guideline repositories or hybrid workflows where LLM-generated content
is validated by clinicians could mitigate these risks and enhance reliability for guideline-
dependent scenarios. Additionally, no explicit health-literacy prompting was used in this
study, meaning responses reflected each model’s default output style. Future studies may
explore whether prompting models to generate patient-friendly wording improves reliabil-
ity or reduces clinically important omissions. Finally, the grading scale used in this study
was adapted from prior LLM evaluations but has not undergone formal psychometric
validation; this limitation mirrors the clarification provided in the Supplementary data.

4.1. Study Limitations

e  Only 20 questions were analyzed, which may not encompass the full spectrum of
SNM-related queries. This relatively small sample constrains generalizability, as the
performance trends observed may not fully capture the breadth of real-world patient
or clinician inquiries.

e The evaluation was performed in English only, limiting generalizability to
other languages.

e  Responses were rated by two reviewers, leaving potential for residual subjectivity.

e  Only ChatGPT was tested; other LLMs such as Claude, Gemini, and DeepSeek were
not compared.

e  SNM questions were selected manually because no standardized, validated SNM
question bank exists, which may introduce selection bias and limit comparability
across studies.

e  The small question set (1 = 20) limits the power of subgroup analyses, particularly for
domain-level and difficulty-level comparisons.

e  ChatGPT versions evolve continuously, and silent model updates during the study
period may influence reproducibility, meaning results represent performance during a
specific time window rather than a fixed model state.

Future studies should evaluate ChatGPT using larger, multilingual question sets to
better reflect real-world use. Comparative studies with alternative LLMs (e.g., Claude, Gem-
ini, DeepSeek, Med-PaLM) are warranted to contextualize performance. Benchmarking
ChatGPT against these emerging systems will help determine whether observed limita-
tions are model-specific or represent broader constraints of current LLMs. Integration
with continuously updated guidelines could improve reliability, while patient-centered
studies are needed to evaluate whether ChatGPT meaningfully enhances understanding,
decision-making, and satisfaction in SNM care.
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ChatGPT versions 4.0 and 5.0 demonstrated strong potential as adjunctive resources
for patient education in SNM, particularly for FAQs and procedural knowledge. How-
ever, limitations in guideline interpretation and complication management necessitate
clinician oversight. These models should be regarded as supportive aids that can en-
hance communication and patient engagement, but not as replacements for professional
clinical judgment.

4.2. Recommendations for Safe Clinical Use of ChatGPT in SNM Counseling

Treat ChatGPT as a supplemental educational tool, not a standalone clinical advisor.

Review and verify all Al-generated explanations before sharing with patients.

Pay particular attention to complication management, MRI conditionality, and postop-
erative restrictions, which remain error-prone.

Use subscription-based models (e.g., GPT-4.0 or GPT-5.0) when possible, as free-tier
models show notably lower accuracy.

Avoid relying on default responses for patient-facing communication; consider prompt-
ing for simplified or health-literate wording when appropriate.

Do not use ChatGPT for individualized recommendations, risk stratification, or com-
plex guideline interpretation.

Integrate LLM-driven tools into supervised clinical workflows, with clinician oversight
at every step.

5. Conclusions

This study demonstrated that ChatGPT versions 4.0 and 5.0 outperformed version
3.5 in addressing questions related to SNM therapy. Strongest performance was observed
for mechanistic and procedural knowledge, while complication-related and guideline-
derived queries remained more challenging. FAQs and factual items were answered with
high reliability, highlighting utility for patient education and counseling. Nonetheless,
limitations in guideline interpretation and risks of incomplete or misleading outputs
emphasize the need for clinician oversight. Because version 3.5 represents the free, publicly
accessible model—while versions 4.0 and 5.0 require subscription access—the performance
gap has practical implications: most patients using free-tier versions may receive less
accurate information.

Accuracy improvements were also considered clinically meaningful because gains
occurred in safety-critical domains such as complication management, MRI restrictions,
and postoperative care. Importantly, the persistently lower accuracy on guideline-based
questions indicates that these models are not yet sufficient for independent clinical reliance.
Direct comparison with other large language models (e.g., Claude, Gemini, Med-PaLM) will
be essential to contextualize performance and determine whether these limitations are spe-
cific to ChatGPT or more broadly representative of current LLMs. ChatGPT shows promise
as a supportive tool to improve patient understanding and facilitate shared decision-
making in SNM, but it should serve as an adjunctive tool rather than an autonomous
decision-making system, and future validation against other LLMs is needed.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/siuj7010011/s1. Supplement A: ChatGPT Version Metadata,
Query Parameters, and Reproducibility Protocol. Supplement B: Examples of Grade-2 (“Correct but
Incomplete”) Clinical Responses and Error Typology.
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