Reporting Checklists
Part 1 - STROBE Checklist (cross-sectional design)
STROBE Statement – checklist of items that should be addressed in reports of observational studies. The cross-sectional column is applied, treating the five conversational AI platforms as the treatment and the twenty-four vignettes as blocks. Item numbering follows the STROBE v4 combined checklist.
	Item
	Recommendation
	Reported
	Location in manuscript / Comment

	Title and abstract

	1 (a)
	Indicate the study's design with a commonly used term in the title or the abstract.
	Yes
	Title (“A Blinded, Expert-Rated Comparison”); Abstract – Methods; Section 2.1 (“prospective, in-silico, blinded, vignette-based benchmarking study”).

	1 (b)
	Provide in the abstract an informative and balanced summary of what was done and what was found.
	Yes
	Structured Abstract (Purpose, Methods, Results, Conclusion), including the rejected null hypothesis and the non-significant hallucination result.

	Introduction

	2
	Explain the scientific background and rationale for the investigation being reported.
	Yes
	Introduction (Section 1), paragraphs 1–5: laser-dentistry applications and heterogeneous evidence, LLMs as emerging decision-support tools, hallucination as a safety concern, RAG mechanism, and the identified laser-dentistry evidence gap.

	3
	State specific objectives, including any prespecified hypotheses.
	Yes
	Introduction (Section 1), final paragraph: four comparison parameters and the stated null hypothesis of no significant difference among the five platforms.

	Methods

	4
	Present key elements of study design early in the paper.
	Yes
	Section 2.1 (Study Design); reporting standards (STROBE / STARD-AI / TRIPOD-LLM) named in the same section.

	5
	Describe the setting, locations and relevant dates, including periods of recruitment, exposure, follow-up and data collection.
	Yes
	Section 2.2: all platform responses collected during June 2026 on a single standardized workstation (Windows 11); each platform accessed through its most advanced publicly available web interface.

	6 (a)
	Cross-sectional study – Give the eligibility criteria, and the sources and methods of selection of participants.
	Yes
	“Units” are the five LLM platforms and the twenty-four vignettes. Platform selection: Section 2.2 (Table 1) – leading, publicly available conversational systems. Vignette construction and selection: Section 2.3. Evaluator panel: Section 2.5.

	6 (b)
	For matched studies, give matching criteria and number of exposed and unexposed.
	N/A
	Not a matched design; a randomized complete block design (vignette = block, platform = within-block factor) is described in Sections 2.5 and 2.6.

	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable.
	Yes
	Outcomes: four parameters (Accuracy incl. laser type/parameters, Patient and Operational Safety, Freedom from Hallucinations, Completeness of Protocol) plus composite – Section 2.5 and Table 2 (5-point Likert rubric). Operational hallucination definition: Section 2.5. Reference standard / diagnostic criteria: Section 2.5.1.

	8
	For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group.
	Yes
	Platform administration and standardized six-part master prompt: Sections 2.2 and 2.4. Blinded scoring procedure and rubric: Section 2.5 (Table 2). The identical prompt and shared rubric applied to every platform ensure comparability.

	9
	Describe any efforts to address potential sources of bias.
	Yes
	Blinding to platform identity, de-identified randomized presentation (Response A–E), cleared history/memory per vignette (Sections 2.2, 2.5); locked vignette set; shared rubric and common reference standard (Sections 2.5, 2.5.1). Partial blinding for Perplexity (inline citations) and OpenEvidence (source-anchored structure) is acknowledged (Section 2.5). Residual bias (single evaluator per domain, response length, Claude's dual role) discussed in Section 4.

	10
	Explain how the study size was arrived at.
	Yes
	Section 2.6 (Statistical Analysis): a priori power informed by the related implant-complications benchmarking study; for k = 5 related platforms and n = 24 vignettes the Friedman test retained > 0.80 power to detect W ≈ 0.13 and > 0.95 power for W ≥ 0.20; realized effects exceeded these thresholds.

	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why.
	Yes
	Ordinal Likert scores treated nonparametrically; composite = mean of four parameters (Section 2.5). Summaries as median/IQR (primary) and mean/SD (secondary), overall and per domain (Section 2.6). Category boundaries: “dangerous” = any parameter ≤ 2 and “excellent” = composite = 5 (Section 3.2, Table 3).

	12 (a)
	Describe all statistical methods, including those used to control for confounding.
	Yes
	Section 2.6: Friedman omnibus (vignette as block) for each parameter and the composite, Conover post-hoc with Holm correction, Kendall's W effect size; Python 3.12, α = 0.05.

	12 (b)
	Describe any methods used to examine subgroups and interactions.
	Yes
	Section 2.6: prespecified within-domain (subgroup) Friedman analysis across the three clinical domains (eight vignettes each), reported in Section 3.3 and Table 4.

	12 (c)
	Explain how missing data were addressed.
	Yes
	No missing data – all five platforms returned a usable response to every vignette (120/120 responses, 480/480 parameter ratings; Section 3). Two endodontic ratings recorded as absent/unscorable were conservatively assigned the scale floor (score 1) (Section 2.5).

	12 (d)
	Cross-sectional study – If applicable, describe analytical methods taking account of sampling strategy.
	Yes
	Randomized complete block structure (five matched platform responses per vignette) explicitly modelled by the Friedman test with vignette as the block (Sections 2.5, 2.6).

	12 (e)
	Describe any sensitivity analyses.
	Partial
	No formal pre-specified sensitivity model (e.g. mixed-effects or ordinal regression) was performed. Robustness was examined through domain-stratified analyses (Section 3.3, Table 4), a post hoc response-length–score correlation (Section 3.4), and a blinded inter-examiner calibration sub-study (Section 3.5).

	Results

	13 (a)
	Report numbers of individuals at each stage of study (potentially eligible, examined, eligible, included, analysed).
	Yes
	Section 3: 5 platforms × 24 vignettes = 120 expected and obtained responses (480 parameter ratings); all units analysed.

	13 (b)
	Give reasons for non-participation at each stage.
	N/A
	No non-participation; complete data (Section 3).

	13 (c)
	Consider use of a flow diagram.
	Partial
	No STROBE-style participant-attrition diagram, but Fig. 1 provides a study-design / workflow diagram (24 vignettes → 5 platforms → 120 responses → blinded domain-matched scoring).

	14 (a)
	Give characteristics of study participants and information on exposures and potential confounders.
	Yes
	Platform characteristics (developer, access interface, subscription, category): Table 1. Vignette characteristics (demographics, history, clinical and radiographic findings) and three-domain structure: Section 2.3 (full text in Online Resource 1).

	14 (b)
	Indicate number of participants with missing data for each variable of interest.
	Yes
	No missing data; 120 complete responses and 480 parameter ratings (Section 3).

	14 (c)
	Cohort study – Summarise follow-up time.
	N/A
	Not a cohort study; no follow-up period.

	15
	Cross-sectional study – Report numbers of outcome events or summary measures.
	Yes
	Table 3 (per-platform mean [95% CI] and composite median/IQR for each parameter, plus % dangerous and % excellent); narrative in Sections 3.1–3.2.

	16 (a)
	Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (e.g. 95% CI). Make clear which confounders were adjusted for and why.
	Yes
	Unadjusted: Table 3 (means with 95% CI). Friedman / Conover with Kendall's W effect sizes (Section 3.1, Table 4, Online Resource 4). No separate confounder-adjusted model in a within-block design; inter-examiner reliability from the calibration sub-study is reported with 95% CIs (composite ICC(2,1) = 0.85 [0.69–0.94], ICC(2,k) = 0.95 [0.87–0.98]; Section 3.5; full per-parameter breakdown in Online Resource 4, Table S13).

	16 (b)
	Report category boundaries when continuous variables were categorized.
	Yes
	Likert anchors (1 = dangerous/poor to 5 = excellent/evidence-based) defined in Table 2; “dangerous” = any parameter ≤ 2 and “excellent” = composite = 5 (Section 3.2, Table 3).

	16 (c)
	If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period.
	N/A
	Not applicable to this benchmarking design (no risk / time-to-event measure).

	17
	Report other analyses done – e.g. analyses of subgroups and interactions, and sensitivity analyses.
	Yes
	Domain-stratified analyses (Section 3.3, Fig. 5, Table 4); safety / low-quality-response proportions (Section 3.2); response-length–score correlation (Section 3.4); inter-examiner calibration sub-study (Section 3.5).

	Discussion

	18
	Summarise key results with reference to study objectives.
	Yes
	Section 4, opening paragraph: null hypothesis rejected for the composite and three of four parameters; OpenEvidence and Claude form the top tier; uniformly low hallucination rate. Section 5 (Conclusion).

	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision; discuss both direction and magnitude.
	Yes
	Section 4 (limitations paragraph): in-silico text-only synthetic vignettes; single matched evaluator per domain; single query under default settings (snapshot of evolving products); Claude both drafted vignettes and was an evaluated platform; single prompt and no replicate generations.

	20
	Give a cautious overall interpretation considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence.
	Yes
	Section 4: mechanistic interpretation of the retrieval advantage (corpus provenance / quality, not retrieval per se), domain dependence of discrimination, and comparison with prior LLM/dental literature and the implant-complications study; cautious framing as supervised adjuncts.

	21
	Discuss the generalisability (external validity) of the study results.
	Yes
	Section 4: in-silico, text-only vignettes lacking radiographic / tactile / patient-specific data; results a snapshot of rapidly evolving commercial products; alternative prompting strategies not examined; need for version-anchored, transparent reporting.

	Other information

	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based.
	Yes
	Statements and Declarations – Funding (no funding / specific grant received); Competing Interests (none); Ethics Approval; Data Availability; Declaration of AI Use.



Part 2 — STARD-AI Checklist (diagnostic-accuracy reporting for AI)
Item numbering follows STARD 2015, the validated base on which the STARD-AI extension is being developed (Sounderajah et al., BMJ Open 2021); AI-specific considerations – platform / version, access mode, input handling, and the absence of training-data control for proprietary platforms – are addressed within the relevant items. Because the index test produces free-text clinical guidance rather than a binary classification, accuracy is expressed through expert Likert ratings; the departure from classic 2×2 accuracy reporting is handled within items 1 and 23, which additionally report a discrete quantitative accuracy measure (the proportion of responses reaching an Accuracy score of 4 or 5) and the full ordinal distribution of scores against the reference standard.
	Item
	Recommendation
	Reported
	Location in manuscript / Comment

	Title or abstract

	1
	Identification as a study of diagnostic accuracy using at least one measure of accuracy (such as sensitivity, specificity, predictive values, or AUC).
	Yes
	Title and Abstract identify a comparative decision-support / accuracy evaluation of conversational AI platforms. Accuracy is captured via an expert-rated 5-point Likert “Accuracy” parameter (incl. correctness of laser type and operating parameters) rather than classic sensitivity/specificity/AUC – appropriate for free-text clinical guidance, but a deliberate departure from STARD's quantitative accuracy metrics. Accuracy is now also reported as a discrete quantitative measure, the proportion of responses reaching an acceptable threshold (Accuracy score ≥ 4), in the Abstract and Section 3.2 (per-platform values in Online Resource 4), giving a defined measure of accuracy as recommended while retaining the expert-rating design.

	Abstract

	2
	Structured summary of study design, methods, results, and conclusions.
	Yes
	Structured Abstract (Purpose, Methods, Results, Conclusion).

	Introduction

	3
	Scientific and clinical background, including the intended use and clinical role of the index test (the AI system).
	Yes
	Section 1: LLMs / RAG platforms positioned as candidate clinical decision-support tools for laser dentistry; intended supervised, evidence-grounded role.

	4
	Study objectives and hypotheses.
	Yes
	Section 1, final paragraph: four-parameter comparison and the null hypothesis of no difference among platforms.

	Methods

	5
	Whether data collection was planned before the index test and reference standard were performed (prospective) or after (retrospective).
	Yes
	Section 2.1: prospective design; the vignette set was locked and the reference framework prespecified before scoring.

	6
	Eligibility criteria (for cases / inputs evaluated).
	Yes
	Platform inclusion criteria: Section 2.2 (Table 1). Vignette construction and inclusion: Section 2.3 (24 synthetic cases, 8 per clinical domain).

	7
	On what basis potentially eligible participants/inputs were identified.
	Yes
	Platforms: leading, publicly available, most advanced conversational systems (Section 2.2). Vignettes: purpose-built to span the periodontal/surgical, endodontic, and restorative/prosthetic domains (Section 2.3).

	8
	Where and when potentially eligible inputs were identified (setting, location and dates).
	Yes
	Section 2.2: administration during June 2026 on a single standardized workstation (Windows 11), each platform accessed through its most advanced publicly available web interface.

	9
	Whether the series was consecutive, random or convenience.
	Yes
	Platforms = purposive / convenience selection of leading systems (Section 2.2). Responses presented to evaluators in randomized, de-identified order (Response A–E) (Sections 2.2, 2.5).

	10a
	Index test (AI system), in sufficient detail to allow replication – including model name, version, developer, access mode, input handling, and any settings.
	Yes
	Table 1 (platform with version, developer, access interface, subscription, category). Section 2.2: June 2026, single standardized workstation; history / memory / personalization cleared before each de novo prompt; most capable response mode enabled where a reasoning / thinking / deep-search toggle existed; sampling parameters at platform defaults. Section 2.4: verbatim six-part master prompt. Note (Section 2.2): for RAG platforms the backend foundation model is platform-selected and may vary.

	10b
	Reference standard, in sufficient detail to allow replication.
	Yes
	Section 2.5.1: anchored to World Federation for Laser Dentistry (WFLD) consensus and the American Academy of Periodontology best-evidence consensus, plus per-vignette systematic reviews and key primary studies (Online Resource 3); fixed safety thresholds (cooling, intrapulpal temperature, wavelength-specific ocular protection).

	11
	Rationale for choosing the reference standard (if alternatives exist).
	Yes
	Section 2.5.1: consensus and systematic-review literature chosen as the authoritative criteria; where evidence shows the laser is adjunctive or not superior, confidently claimed unsupported superiority was penalised rather than rewarded.

	12a
	Definition of and rationale for result categories of the index test, distinguishing prespecified from exploratory.
	Yes
	Section 2.5 and Table 2: prespecified 5-point Likert rubric per parameter; composite = mean of four; “dangerous” = any parameter ≤ 2 (Section 3.2). Response-length–score correlation flagged as post hoc / exploratory (Section 3.4).

	12b
	Definition of and rationale for result categories of the reference standard, distinguishing prespecified from exploratory.
	Yes
	Section 2.5.1: per-vignette laser indication, recommended wavelength/parameters, safety thresholds, and expected outcome prespecified and consolidated before scoring.

	13a
	Whether clinical information and reference-standard results were available to the index test (the AI).
	Yes
	Section 2.4: each platform received only the standardized master prompt plus the vignette's clinical information; the reference standard was not provided to the platforms.

	13b
	Whether clinical information and index-test results were available to the assessors of the reference standard (the evaluators).
	Yes
	Section 2.5: evaluators saw the de-identified responses and the vignette but were blinded to platform identity; responses presented in randomized order; reference framework applied uniformly (Section 2.5.1). Partial blinding for Perplexity / OpenEvidence is noted.

	Methods – Analysis

	14
	Methods for estimating or comparing measures of diagnostic accuracy.
	Yes
	Section 2.6: Friedman (vignette as block), Conover post-hoc with Holm correction, Kendall's W; overall and within each clinical domain.

	15
	How indeterminate index test or reference standard results were handled.
	Yes
	Section 2.5: two endodontic ratings recorded as absent/unscorable were conservatively assigned the scale floor (score 1); no other indeterminate results occurred.

	16
	How missing data on the index test and reference standard were handled.
	Yes
	Complete dataset – 120/120 responses and 480/480 parameter ratings (Section 3); no imputation required beyond the two floor-assigned ratings (Section 2.5).

	17
	Any analyses of variability in diagnostic accuracy, distinguishing prespecified from exploratory.
	Yes
	Prespecified domain-stratified analyses (Sections 2.6, 3.3, Table 4). Blinded inter-examiner reliability calibration sub-study (Section 3.5; composite ICC(2,1) = 0.85 and ICC(2,k) = 0.95 with 95% CIs, ordinal Krippendorff's alpha = 0.73, and 91.1% within-one-point agreement; full per-parameter breakdown in Online Resource 4, Table S13). Response-length–score association noted as post hoc (Section 3.4).

	18
	Intended sample size and how it was determined.
	Yes
	Section 2.6 (a priori power, informed by the related implant-complications benchmarking study).

	Results – Participants

	19
	Flow of participants, using a diagram.
	Partial
	Numbers reported in text (5 platforms × 24 vignettes = 120 responses; Section 3); Fig. 1 is a study-design / workflow diagram rather than a STARD participant-flow diagram.

	20
	Baseline demographic and clinical characteristics of participants/inputs.
	Yes
	Platform attributes: Table 1. Vignette demographic / clinical content (demographics, medical and dental history, clinical and radiographic findings) and three-domain coverage: Section 2.3 (full text, Online Resource 1).

	21a
	Distribution of severity of disease in those with the target condition.
	Yes
	Section 2.3: each vignette was classified before scoring by clinical complexity (low / moderate / high); the distribution of complexity levels across the three domains is now tabulated per vignette in Online Resource 4 (Table S11).

	21b
	Distribution of alternative diagnoses in those without the target condition.
	Yes
	By design the vignette set includes scenarios where laser therapy is, and is not, the appropriate choice (Sections 2.3, 2.4, 2.5.1). Each vignette is now classified by laser-appropriateness (clearly indicated, adjunctive only, or not indicated/contraindicated) with its principal non-laser alternative, and this distribution is enumerated per vignette in Online Resource 4 (Table S11).

	22
	Time interval and any clinical interventions between index test and reference standard.
	N/A
	In-silico design with a fixed reference standard; no temporal interval or intervening clinical care applies.

	Results – Test results

	23
	Cross-tabulation of the index test results (or their distribution) by the results of the reference standard.
	Yes
	The full frequency distribution of individual Likert ratings (each score 1 to 5) by platform and parameter against the common reference standard is now provided in Online Resource 4 (Table S12) and referenced in Section 3.1; this is the ordinal counterpart of the 2×2 cross-tabulation used for binary index tests, appropriate to the expert-rating design.

	24
	Estimates of diagnostic accuracy and their precision (such as 95% CIs).
	Yes
	Per-platform means with 95% CI and composite median/IQR, plus % dangerous and % excellent (Table 3); inter-platform comparisons with Kendall's W and Holm-corrected post-hoc tests (Section 3.1, Table 4, Online Resource 4). Reliability point estimates are reported with 95% CIs: composite ICC(2,1) = 0.85 (0.69–0.94) and ICC(2,k) = 0.95 (0.87–0.98), Krippendorff's alpha = 0.73, and exact 69.4% / within-one-point 91.1% agreement (Section 3.5; Online Resource 4, Table S13).

	25
	Any adverse events from performing the index test or the reference standard.
	N/A
	No clinical adverse events (in-silico). The conceptually analogous “potentially dangerous” response rate (0% for OpenEvidence to 54.2% for Perplexity) is reported in Sections 3.2 and 4 as the principal safety signal.

	Discussion

	26
	Study limitations, including sources of potential bias, statistical uncertainty, and generalisability.
	Yes
	Section 4 limitations paragraph: in-silico text-only synthetic vignettes; single matched evaluator per domain; single query / snapshot of evolving products; Claude's dual role; single prompt and no replicate generations.

	27
	Implications for practice, including the intended use and clinical role of the index test.
	Yes
	Sections 4 and 5: retrieval-augmented and leading general-purpose platforms positioned as supervised clinical adjuncts, not autonomous decision makers; every recommendation to be verified against current evidence; the wide spread in dangerous responses argues against unsupervised use.

	Other information

	28
	Registration number and name of registry.
	N/A
	Not reported – the study was not prospectively registered (in-silico study using synthetic data).

	29
	Where the full study protocol can be accessed.
	Yes
	Statements and Declarations – Data Availability; Online Resource 1–4 provide the vignettes, complete platform responses, reference standard, and statistical tables; further data available from the corresponding author on reasonable request.

	30
	Sources of funding and other support; role of funders.
	Yes
	Statements and Declarations – Funding (no funding / specific grant); Declaration of AI Use; Competing Interests.



