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Abstract

Aim: Large language models such as ChatGPT are increasingly used by patients to obtain
perioperative information. Given the complexity and potential risks associated with an-
esthetic management, the accuracy and safety of such information are of critical im-
portance. This study aimed to evaluate the quality and potential clinical risks of ChatGPT-
generated responses to anesthesia-related questions using a structured scoring system.
Materials and Methods: A total of 100 anesthesia-related questions were evaluated, in-
cluding 50 guideline-derived questions and 50 frequently asked public questions. All
questions were submitted to the ChatGPT-4 model in Turkish using the premium version.
Responses were independently evaluated by three anesthesiology specialists using the
Global Quality Score (GQS; 1-5). In addition, each response was assessed for the presence
of potentially harmful or misleading information. Comparisons were conducted between
question categories. Results: The median Global Quality Score (GQS) differed signifi-
cantly between question types, with higher scores observed for frequently asked ques-
tions than for guideline-based questions (4 [IQR: 3-5] vs. 3 [IQR: 2—4], p < 0.001). Poten-
tially harmful or misleading information was identified in 7% of responses and was more
frequent in guideline-based questions than in frequently asked questions (12% vs. 2%, p
= 0.02). Conclusion: ChatGPT achieved higher quality scores for frequently asked anes-
thesia-related questions than for guideline-based questions. Potentially harmful or mis-
leading information was identified in 7% of responses and occurred more frequently in
guideline-based questions. Although ChatGPT may support patient education, clinician
oversight remains essential when discussing guideline-dependent or clinically critical
topics.

Keywords: ChatGPT; anesthesiology; artificial intelligence; patient education; global
quality score

1. Introduction

The widespread availability of internet-based medical information has profoundly
changed how patients prepare for surgical and anesthetic procedures!. Due to its technical
complexity and perceived risks, anesthesia is among the most frequently searched medi-
cal topics online? Previous studies have shown that internet-based anesthesia information
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is often incomplete, lacks adequate risk disclosure, and may contain misleading state-
ments, particularly regarding complications and contraindications 22.

Recent advances in artificial intelligence have led to the development of large lan-
guage models (LLMs) such as ChatGPT, which are capable of generating fluent, context-
aware medical explanations®. Several studies across different medical specialties have re-
ported that ChatGPT performs well in addressing general patient questions but demon-
strates reduced accuracy when responding to guideline-based or highly technical inquir-
iesd.

In urology, Ozgor et al. reported that ChatGPT achieved high Global Quality Score
(GQS) values for frequently asked questions, whereas responses to European Association
of Urology guideline-derived questions were significantly poorer¢. Similar findings have
been reported in hepatology, spine surgery, and perioperative medicine, raising concerns
about the reliability of Al-generated medical advice in guideline-dependent scenarios’.

Despite the growing interest in artificial intelligence applications in medicine, sys-
tematic evaluations of ChatGPT responses within anesthesiology remain limited?. Given
the potential consequences of inaccurate anesthesia-related information, such evaluation
is particularly important. This study aims to assess the quality and potential risks of
ChatGPT responses to anesthesia-related questions commonly encountered by patients
and derived from international guidelines.

2. Materials and Methods
2.1. Study Design

This was an observational, cross-sectional, in silico study evaluating Al-generated
responses. No patient data were involved.

2.2. Question Selection

A total of 100 questions were included. Fifty questions were developed from patient-
relevant recommendations contained in current guidelines published by the American
Society of Anesthesiologists (ASA), American Society of Regional Anesthesia and Pain
Medicine (ASRA), European Society of Regional Anaesthesia and Pain Therapy (ESRA),
European Society of Anaesthesiology and Intensive Care (ESAIC), and Enhanced Recov-
ery After Surgery (ERAS) Society. Guideline recommendations were reformulated into
patient-oriented questions while preserving their original clinical content.

The remaining 50 questions consisted of frequently asked questions (FAQs) identi-
fied through review of patient information pages from academic hospitals, publicly avail-
able anesthesia education websites, and common Google search queries related to anes-
thesia.

The final question set consisted of 100 questions equally distributed across five anes-
thesia-related content domains: general anesthesia, regional anesthesia, sedation, pre-
operative evaluation, and postoperative care (20 questions per category).

2.3. ChatGPT Query Procedure

All questions were submitted between 15 and 18 February 2026 using ChatGPT-4
(OpenAl, San Francisco, CA, USA) accessed through the premium subscription version.
Each question was entered in a separate chat session to avoid contextual influence from
previous conversations. The following standardized prompt was used for all queries:
"Please answer the following question as if explaining it to a patient. Use clear, under-
standable, and balanced language. Avoid technical terminology whenever possible and
provide a concise but informative explanation." No additional prompts, follow-up ques-
tions, or clarifications were provided.
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2.4. Evaluation Process
Global Quality Score (GQS)

Each response was evaluated using the validated Global Quality Score (GQS)¢, a five-
point scale assessing the overall quality, accuracy, completeness, balance, and usefulness
of health-related information for patients. The GQS has been widely used in previous
studies evaluating online health information.

Risk Assessment

In addition to quality scoring, responses were assessed for the presence of potentially
harmful or misleading information. Such content was defined as statements that could
lead to unsafe clinical interpretations, including inaccurate fasting recommendations, in-
appropriate reassurance regarding neuraxial anesthesia in patients receiving anticoagula-
tion therapy, or oversimplified explanations of anesthesia-related risks.

Before evaluation, the three reviewers agreed on predefined criteria for classification
of potentially harmful or misleading information. Responses were considered potentially
harmful when they contained inaccurate fasting recommendations, inappropriate advice
regarding anticoagulant management and neuraxial anesthesia, misleading perioperative
instructions, incorrect risk communication, or omissions that could reasonably affect pa-
tient safety.

When disagreement occurred regarding risk classification, consensus was reached
through discussion among the reviewers. Representative examples of responses catego-
rized as potentially harmful or misleading are presented in Supplementary Table 2.

Three anesthesiology specialists independently evaluated all responses. In cases of
disagreement, the median score was used for analysis. Inter-rater reliability of GQS as-
sessments was evaluated using the intraclass correlation coefficient (ICC). A two-way ran-
dom-effects model with absolute agreement definition (ICC [2,1]) was used to determine
agreement between raters.

2.5. Ethics Approval

This study did not involve human participants or patient data. The study protocol
was reviewed by the Scientific Research Ethics Committee of Kocaeli City Hospital, which
determined that formal ethical approval was not required (decision date: 12 February
2026; protocol number: 2026-4).

2.6. Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics for Windows, Version
27.0 IBM Corp., Armonk, NY, USA). As the Global Quality Score (GQS) represents ordi-
nal data, results were expressed as median (interquartile range [IQR]). Categorical varia-
bles were presented as number and percentage (n, %).

Between-group comparisons (guideline-based vs. FAQ sources) were performed us-
ing the Mann—-Whitney U test for GQS scores and the Chi-square or Fisher’s exact test for
categorical variables, including the proportion of high-quality responses (GQS >4) and the
presence of potentially harmful or misleading information.

Comparisons across anesthesia content categories were conducted using the Krus-
kal-Wallis test with Dunn-Bonferroni post hoc correction when appropriate.

Inter-rater reliability of GQS assessments was evaluated using the intraclass correla-
tion coefficient (ICC) based on a two-way random-effects model with absolute agreement
definition (ICC [2,1]).

All tests were two-tailed, and a p-value <0.05 was considered statistically significant.
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3. Results

A total of 100 anesthesia-related questions were evaluated, including 50 guideline-
based questions and 50 frequently asked questions (FAQs).

ChatGPT responses differed significantly according to question type. Frequently
asked questions yielded higher Global Quality Score (GQS) values than guideline-based
questions, with median scores of 4 (IQR: 3-5) and 3 (IQR: 2—4), respectively (p < 0.001).
The proportion of high-quality responses (GQS >4) was also greater in the FAQ group
(76% vs. 42%) (Table 1).

Table 1. Comparison of Global Quality Scores (GQS) Between Guideline-Based and FAQ Sources

Variable GUIDELINES FAQ p-value
Median GQS (IQR) 3(2—4) 4 (3-5) <0.001
GQS >4, n (%) 21 (42%) 38 (76%) <0.001
Min—max 1-5 2—5 -

Data are presented as median (interquartile range) or number (percentage). Comparisons were performed using the Mann—Whitney U test for continuous variables
and Chi-square test for categorical variables. A p-value <0.05 was considered statistically significant.

Potentially harmful or misleading information was identified in 7% of responses.
Such content was significantly more frequent in guideline-based questions than in fre-
quently asked questions (12% vs. 2%, p = 0.02) (Table 2).

The most common causes of risk classification were inaccurate fasting recommenda-
tions, inappropriate advice regarding anticoagulant management in neuraxial anesthesia,
and incomplete explanations of postoperative complications.

Table 2. Distribution of Potentially Harmful or Misleading Information According to Source Type

Variable GUIDELINES FAQ p-value’
Risk Present, n (%) 6 (12%) 1 (2%) 0.02
Risk Absent, n (%) 44 (88%) 49 (98%) -

Data are presented as number (percentage). Comparisons were performed using Chi-square or Fisher’s exact test when appropriate. Risk was defined as the presence
of potentially harmful or clinically misleading information. A p-value <0.05 was considered statistically significant.

Quality scores also differed significantly across anesthesia-related content categories
(Table 3). The highest proportion of high-quality responses was observed in general anes-
thesia questions (85%), followed by sedation-related questions (75%). Lower scores were
observed in regional anesthesia (60%) and preoperative evaluation topics (50%). Overall
comparisons between categories showed a statistically significant difference (p = 0.004).

Table 3. Comparison of GQS Scores Across Anesthesia Content Categories

Content Category n Median GQS (IQR) GQS 24, n (%) p-value
General Anesthesia 20 4 (3—-5) 17 (85%)
Regional Anesthesia 20 3(12—4) 12 (60%)
Sedation / MAC 20 4(3-5) 15 (75%)
Preoperative Evaluation 20 3(2—4) 10 (50%)
Postoperative Care 20 4 (3-5) 14 (70%) 0.004

Data are presented as median (interquartile range) or number (percentage). Overall comparisons were performed using the Kruskal-Wallis test. Post-hoc pairwise
comparisons were conducted using Dunn—Bonferroni correction when appropriate. *p-value represents overall comparison between categories.

Inter-rater reliability analysis demonstrated good agreement among the three
evaluators (ICC = 0.88, 95% CI: 0.81-0.93) (Table 4).
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Table 4. Inter-Rater Reliability Analysis for Global Quality Scores
Measure ICC (2,1 95% Confidence Interval Interpretation
Global Quality Score 0.88 0.81—0.93 Good agreement

Intraclass correlation coefficient (ICC) was calculated using a two-way random-effects model with absolute agreement definition. ICC values were interpreted as
follows: <0.5 poor, 0.5-0.75 moderate, 0.75-0.9 good, >0.9 excellent reliability.

4. Discussion

This study suggests that ChatGPT provides high-quality responses to anesthesia-re-
lated questions commonly asked by patients, with overall favorable Global Quality Score
values. These findings are consistent with previous studies in other medical fields, where
ChatGPT has demonstrated strong performance in addressing general informational con-
tent?.

However, a significant decline in response quality was observed for guideline-de-
rived questions®. This finding is consistent with reports by Ozgor et al. in uro-oncology
and Yeo et al. in hepatology, where Al models struggled to accurately translate complex
guideline recommendations into patient-appropriate language®’. Anesthesia guidelines
often involve nuanced risk stratification and patient-specific decision-making, which may
explain this limitation™.

The detection of potentially harmful information in 7% of responses, although rela-
tively low, is clinically relevant®. Similar rates have been reported in studies evaluating
ChatGPT recommendations in spine surgery and perioperative thromboprophylaxis®!.
Even isolated inaccuracies in anesthesia-related advice—such as fasting recommenda-
tions or anticoagulant management —may raise clinically relevant patient safety concerns.

Among the seven responses classified as potentially harmful, inaccurate fasting rec-
ommendations, inappropriate advice regarding anticoagulant management in neuraxial
anesthesia, and incomplete explanations of postoperative complications were the most
common causes of risk classification'?. Such inaccuracies may lead to patient misunder-
standing and could potentially compromise perioperative safety if interpreted without
professional medical guidance®.

Previous research evaluating traditional internet-based anesthesia information using
DISCERN and JAMA benchmark criteria consistently reported poor quality and inade-
quate risk disclosure?. Compared with these findings, ChatGPT appears to provide more
structured and comprehensible information. Nevertheless, the absence of professional ac-
countability and real-time guideline updates remains a significant limitation?s.

Overall, ChatGPT may serve as a useful adjunct for general patient education'; how-
ever, it should not replace clinician-guided counseling or evidence-based guidelines.
Given the increasing use of artificial intelligence tools by patients seeking perioperative
information, clinicians should be aware of both the potential benefits and limitations of
Al-generated medical content. Collaboration between Al developers and anesthesiology
societies may improve the safety and reliability of such tools in the future.

4.1. Limitations

This study evaluated only a single version of ChatGPT, and responses may vary with
future updates. The analysis was limited to Turkish-language queries, which may affect
generalizability. Additionally, GQS scoring is inherently subjective, despite the involve-
ment of multiple expert evaluators. Although ChatGPT performed well in general patient-
oriented questions, its reduced accuracy in guideline-based and clinically critical topics
limits its reliability as an independent source of medical advice.
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Furthermore, responses generated by large language models may vary depending on
prompt phrasing and session context. As artificial intelligence models are continuously
updated, future versions of ChatGPT may yield different responses.

5. Conclusion

ChatGPT achieved higher quality scores for frequently asked anesthesia-related
questions than for guideline-based questions (median GQS: 4 vs. 3). Potentially harmful
or misleading information was identified in 7% of responses and occurred more fre-
quently in guideline-based questions. Although ChatGPT may serve as a useful adjunct
for patient education, clinician oversight remains essential when discussing guideline-de-
pendent or clinically critical topics.
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