Supplementary Table. 3. STROBE checklist
	Item
	Recommendation
	Location in manuscript

	1a
	Indicate the study design with a commonly used term in the title or abstract
	Abstract, Methods: Study described as a cross-sectional analysis of 2024 BRFSS data

	1b
	Provide an informative and balanced summary of what was done and what was found
	Abstract

	2
	Explain the scientific background and rationale for the investigation
	Introduction, paragraphs 1–3

	3
	State specific objectives, including any prespecified hypotheses
	Introduction, final paragraph: Objective to compare logistic regression, random forest, and XGBoost for classification of current CRC screening status and evaluate discrimination, calibration, and relevant predictor contributions

	4
	Present key elements of study design early in the paper
	Methods, Data Source and Study Population

	5
	Describe the setting, locations, and relevant dates, including periods of data collection
	Methods, Data Source: 2024 BRFSS, United States

	6a
	Give eligibility criteria and sources and methods of participant selection for a cross-sectional study
	Methods, Study Population: adults aged 45–75 years with determinable CRC screening status

	6b
	For matched studies, give matching criteria and numbers
	Not applicable; this was not a matched study

	7
	Clearly define outcomes, exposures, predictors, potential confounders, and effect modifiers
	Methods, Outcome Definition and Predictor Selection; Supplementary Table. 1

	8
	Give sources of data and details of assessment for each variable of interest
	Methods, Data Source, Outcome Definition, and Predictor Selection; Supplementary Table. 1

	9
	Describe efforts to address potential sources of bias
	Methods, Data Preprocessing, Missing Data, Data Partitioning and Survey Design, and Class Imbalance; Discussion, limitations

	10
	Explain how the study size was arrived at
	Methods, Study Population: 457,670 BRFSS respondents; 247,542 aged 45–75 years; 19,895 excluded for indeterminate CRC screening status; final N = 227,647

	11
	Explain how quantitative variables were handled and any groupings used
	Methods, Data Preprocessing and Predictor Selection; Supplementary Table. 1

	12a
	Describe all statistical methods
	Methods, Missing Data, Data Partitioning and Survey Design, Model Development, Class Imbalance, Hyperparameter Tuning, Threshold Selection, Model Evaluation, and Variable Importance

	12b
	Describe methods used to examine subgroups and interactions
	Not applicable; subgroup-specific performance and interaction analyses were not performed

	12c
	Explain how missing data were addressed
	Methods, Missing Data: MICE with 20 imputations; logistic regression estimates pooled using Rubin’s rules; random forest and XGBoost developed using one completed imputed dataset

	12d
	For cross-sectional studies, describe analytical methods taking account of the sampling strategy
	Methods, Data Partitioning and Survey Design: BRFSS survey-design variables were retained during data preparation but were not incorporated into model fitting; rationale and implications are stated

	12e
	Describe any sensitivity analyses
	Not applicable; no separate sensitivity analyses were performed

	13a
	Report numbers of individuals at each stage of the study
	Methods, Study Population; Results, Study Population

	13b
	Give reasons for non-participation/exclusion at each stage
	Methods, Study Population: 19,895 respondents excluded because CRC screening status could not be determined

	13c
	Consider use of a flow diagram
	Figure 1. Participant selection flow diagram

	14a
	Give characteristics of study participants
	Results, Study Population; Table 1

	14b
	Indicate numbers of participants with missing data for each variable
	Table 1 reports missing counts for individual characteristics; Methods, Missing Data summarizes the extent of predictor missingness

	14c
	Summarize follow-up time for cohort studies
	Not applicable; cross-sectional study with no follow-up

	15
	For cross-sectional studies, report numbers of outcome events or summary measures
	Results, Study Population: 167,374 (73.5%) up-to-date and 60,273 (26.5%) not up-to-date

	16a
	Give main estimates and their precision where applicable
	Results, Comparative Model Performance and Classification Performance at Youden-Derived Thresholds; Tables 2 and 3. Performance estimates are reported descriptively. Confidence intervals were not calculated, and this is acknowledged in the Discussion

	16b
	Report category boundaries when continuous variables were categorized
	Methods, Predictor Selection; Supplementary Table. 1, where applicable

	16c
	Translate relative risk estimates into absolute risk where relevant
	Not applicable; the study evaluated classification performance rather than relative-risk estimates

	17
	Report other analyses, including subgroup, interaction, and sensitivity analyses
	Not applicable; no subgroup, interaction, or sensitivity analyses were performed

	18
	Summarize key results with reference to study objectives
	Discussion, opening paragraphs

	19
	Discuss limitations, including potential sources of bias or imprecision
	Discussion, limitations paragraphs: self-report, cross-sectional design, incomplete verification of average-risk status, exclusion for missing outcome status, missing-data assumptions, single-imputation use for ensemble models, omission of survey design from model fitting, absence of confidence intervals/formal paired comparisons, absence of subgroup-performance analyses, and single-year internal evaluation

	20
	Give a cautious overall interpretation considering objectives, limitations, and other evidence
	Discussion

	21
	Discuss generalisability/external validity
	Discussion, limitations and final paragraph: analytic-cohort performance, lack of design-weighted evaluation, and need for temporal and external validation

	22
	Give the source of funding and role of funders
	Declarations, Funding: No funding received
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