STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies
	
	Item No
	Recommendation

	Title and Abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract: YES
The title includes "Comparative Evaluation" and "Multidimensional Analysis," indicating an observational study design.

	
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found: Yes
The abstract clearly outlines the study's objectives, methods, results, and conclusions.

	Introduction
	
	

	Background/rationale
	2
	Explains the scientific background and rationale for the investigation: Yes
The introduction provides a detailed background on LLMs and their potential in clinical decision support, as well as the rationale for focusing on topical NSAID use in musculoskeletal pain.

	Objectives
	3
	States specific objectives, including any prespecified hypotheses: Yes
The study addresses two critical questions and hypothesizes that models with reinforcement learning training (e.g., DeepSeek-R1) will demonstrate superior guideline adherence.

	Methods
	
	

	Study design
	4
	Present key elements of study design early in the paper: Yes
[bookmark: OLE_LINK34]Artificial Intelligence; Anti-Inflammatory Agents, Non-Steroidal; Administration, Topical; Musculoskeletal Pain; Large Language Models

	Setting
	5
	Describes the study design, including the setting, time frame, and data sources: Yes
The methods section details the study design, including the evaluation of four LLMs (DeepSeek-R1, ChatGPT-4o, Gemini, Grok-3) between March 1–April 30, 2025, using publicly available data.

	Participants
	6
	Describe the participants, including eligibility criteria and sources of data: Yes
The study used anonymized, publicly accessible data derived from clinical guidelines, with no patient-level information.

	Variables
	7
	Clearly defines all outcomes, exposures, predictors, potential confounders, and effect modifiers: Yes
Outcomes include accuracy, over-conclusiveness, supplementary information, incompleteness, readability, and actionability. Exposures are the LLM-generated responses to clinical questions.

	Data sources/ measurement
	8
	Describes data collection methods, including comparability and reproducibility: Yes
Data collection involved submitting standardized clinical questions to the LLMs and comparing responses to guideline recommendations. Expert evaluations were blinded and randomized to ensure impartiality.


	Bias
	9
	Describes any efforts to address potential sources of bias: Yes
The study implemented a blinded review process with independent expert evaluations to minimize bias.

	Study size
	10
	Explain how the study size was arrived at: N/A

	Quantitative variables
	11
	Explains how quantitative variables were handled in the analyses: Yes
Quantitative variables (e.g., accuracy scores, readability metrics) were analyzed using ANOVA with post-hoc Tukey tests.

	Statistical methods
	12
	ANOVA with post-hoc Tukey tests compared model performance. Effect sizes (η²) and 95% CIs were reported alongside p-values. All analyses used SPSS 29.0 (α=0.05).

	Results
	
	

	Participants
	13
	(a) Report numbers of individuals at each stage of the study: N/A
The study did not involve human participants; it evaluated LLM outputs. 

	
	
	(b) Describes reasons for non-participation, if applicable: N/A

	Descriptive data
	14
	Indicates the number of participants with missing data for each variable of interest: N/A

	Outcome data
	15
	Reports the numbers of outcome events or summary measures: Yes
Results include mean scores and standard deviations for accuracy, over-conclusiveness, readability, and other metrics.

	Main results
	16
	Reports unadjusted and adjusted estimates, if applicable: N/A
The study focuses on descriptive and comparative analyses without adjustment for confounders.

	Other analyses
	17
	Reports any subgroup analyses or interactions examined: No
The study did not conduct subgroup analyses.

	Discussion
	
	

	Key results
	18
	Summarizes key results with reference to study objectives: Yes
- The discussion highlights the variability in LLM performance, with Gemini achieving the highest accuracy and Grok-3 excelling in precision.

	Limitations
	19
	Discusses limitations of the study, addressing sources of potential bias and imprecision: Yes
- Limitations include the models' low actionability scores and readability levels exceeding recommended thresholds.

	Interpretation
	20
	Provides a cautious overall interpretation of results, considering other relevant evidence: Yes
- The conclusions emphasize the need for human oversight and targeted AI training to improve clinical utility.

	Generalizability
	21
	Our findings on LLMs' guideline adherence may generalize to other chronic pain conditions given similar pharmacological management principles. The consistent performance of Gemini across multiple evaluation metrics suggests its potential applicability in primary care settings where guideline compliance is critical.

	Other information
	
	

	Funding
	22
	Describes sources of funding and the role of funders: Yes
The manuscript states that no funding was received for the study.



This STROBE checklist confirms that the manuscript adheres to the reporting guidelines for observational studies, ensuring transparency and completeness in its presentation of methods, results, and conclusions.

