Supplementary Table. 2. TRIPOD+AI Checklist
	Section/Topic
	Item
	Checklist item
	Reported in revised manuscript

	TITLE
	1
	Identify the study as developing and/or evaluating a prediction model
	Title page

	ABSTRACT
	2
	See TRIPOD+AI for Abstracts checklist
	Abstract

	INTRODUCTION – Background
	3a
	Explain the healthcare context and rationale for developing or evaluating the model, including references to existing models
	Introduction, paragraphs 1–3

	
	3b
	Describe the target population and intended purpose of the model in the care pathway, including intended users
	Introduction, paragraphs 1–3 and final paragraph

	
	3c
	Describe known health inequalities between sociodemographic groups
	Introduction, background discussion of disparities in CRC screening

	INTRODUCTION – Objectives
	4
	Specify study objectives, including whether the study describes model development, validation, or both
	Introduction, final paragraph

	METHODS – Data
	5a
	Describe data sources for development and evaluation, rationale for using them, and representativeness
	Methods, Data Source; Data Partitioning and Survey Design

	
	5b
	Specify dates of participant data collection and, if applicable, follow-up
	Methods, Data Source: 2024 BRFSS data; no longitudinal follow-up

	METHODS – Participants
	6a
	Specify key elements of the study setting, including number and location of centers
	Methods, Data Source: U.S. general-population BRFSS survey

	
	6b
	Describe eligibility criteria
	Methods, Study Population

	
	6c
	Describe treatments received and how they were handled, if relevant
	Not applicable; the study did not evaluate a treatment or intervention

	METHODS – Data preparation
	7
	Describe data preprocessing and quality checking, including whether similar across sociodemographic groups
	Methods, Data Preprocessing and Missing Data. The same preprocessing procedures were applied across participants; no subgroup-specific preprocessing was performed

	METHODS – Outcome
	8a
	Clearly define the outcome, time horizon, assessment method, rationale, and consistency across sociodemographic groups
	Methods, Outcome Definition. The outcome was current CRC screening status; no future prediction horizon was used

	
	8b
	If outcome assessment required subjective interpretation, describe outcome assessors
	Not applicable; outcome was based on the CDC-derived _CRCREC3 variable

	
	8c
	Report actions to blind outcome assessment
	Not applicable; outcome was derived from existing BRFSS data rather than assessed by study investigators

	METHODS – Predictors
	9a
	Describe choice of initial predictors and any preselection
	Methods, Predictor Selection

	
	9b
	Define all predictors and how they were measured
	Methods, Predictor Selection; Supplementary Table. 1

	
	9c
	If predictor measurement required subjective interpretation, describe predictor assessors
	Not applicable; predictors were obtained from existing BRFSS variables

	METHODS – Sample size
	10
	Explain how study size was determined and justify its adequacy
	Methods, Study Population. All respondents meeting the age and outcome-availability criteria were included; no a priori sample-size calculation was performed

	METHODS – Missing data
	11
	Describe handling of missing data and reasons for omitting data
	Methods, Missing Data and Study Population

	METHODS – Analytical methods
	12a
	Describe how data were used for model development and evaluation, including partitioning
	Methods, Data Partitioning and Survey Design

	
	12b
	Describe how predictors were handled in the analyses
	Methods, Data Preprocessing

	
	12c
	Specify model types, rationale, model-building steps, hyperparameter tuning, and internal validation
	Methods, Model Development; Hyperparameter Tuning; Threshold Selection

	
	12d
	Describe handling of heterogeneity across clusters, if relevant
	Methods, Data Partitioning and Survey Design. BRFSS clustering and stratification were not incorporated into model fitting; this is acknowledged as a limitation

	
	12e
	Specify all measures and plots used to evaluate and compare model performance
	Methods, Model Evaluation; Threshold Selection

	
	12f
	Describe any model updating or recalibration following evaluation
	Methods, Class Imbalance/Model Evaluation. No post-SMOTE probability recalibration or other model updating was performed

	
	12g
	Describe how predictions were calculated during model evaluation
	Methods, Model Development and Model Evaluation. Predicted probabilities from the fitted models were generated for the held-out test set and evaluated using threshold-independent and threshold-dependent measures

	METHODS – Class imbalance
	13
	Explain why and how class-imbalance methods were used and any subsequent recalibration
	Methods, Class Imbalance. SMOTE was applied only within training folds; the held-out test set retained its observed distribution. No post-SMOTE probability recalibration was performed

	METHODS – Fairness
	14
	Describe approaches used to address model fairness and their rationale
	No formal fairness-adjustment method was used. Subgroup-specific performance was not evaluated, and this is acknowledged in the Discussion as a limitation

	METHODS – Model output
	15
	Specify model output and rationale for classification thresholds
	Methods, Threshold Selection and Model Evaluation

	METHODS – Training versus evaluation
	16
	Identify differences between development and evaluation data
	Methods, Data Partitioning and Survey Design; Class Imbalance. Both sets came from the same BRFSS cohort; the test set was held out and retained the observed class distribution without SMOTE

	METHODS – Ethical approval
	17
	Name ethics board or describe consent/waiver
	Ethics Approval and Informed Consent statement. Secondary analysis of publicly available, de-identified BRFSS data; no participant interaction or identifiable private information; additional IRB approval and informed consent were not required

	OPEN SCIENCE – Funding
	18a
	Give funding source and role of funders
	Declarations, Funding

	OPEN SCIENCE – Conflicts of interest
	18b
	Declare conflicts and financial disclosures
	Declarations, Conflicts of Interest

	OPEN SCIENCE – Protocol
	18c
	State where protocol is available or that none was prepared
	Declarations/Open Science statement: No prospective study protocol was prepared

	OPEN SCIENCE – Registration
	18d
	Provide registration information or state study was not registered
	Declarations/Open Science statement: The study was not prospectively registered

	OPEN SCIENCE – Data sharing
	18e
	Describe availability of study data
	Data Availability statement: 2024 BRFSS data are publicly available from the CDC

	OPEN SCIENCE – Code sharing
	18f
	Describe availability of analytical code
	Data/Code Availability statement: analytical code available from the corresponding author upon reasonable request

	PATIENT & PUBLIC INVOLVEMENT
	19
	Describe patient/public involvement or state none
	No patient or public involvement in study design, conduct, analysis, reporting, or dissemination

	RESULTS – Participants
	20a
	Describe participant flow and numbers with and without the outcome
	Results, Study Population; Methods, Study Population

	
	20b
	Report participant characteristics, outcome counts, predictors, and missing data
	Results, Study Population; Table 1

	
	20c
	Compare distributions of important predictors between development and evaluation data
	Not performed/reported separately. Training and test sets were generated by stratified random partitioning of the same analytic cohort

	RESULTS – Model development
	21
	Specify participants and outcome events used for model development, tuning, and evaluation
	Methods, Data Partitioning; Results, Study Population. Training n = 182,118; test n = 45,529; overall outcome distribution reported

	RESULTS – Model specification
	22
	Provide the full prediction model sufficiently to allow prediction in new individuals and third-party evaluation
	Partially reported. Predictor definitions are provided in Supplementary Table. 1 and selected RF/XGBoost hyperparameters are reported in Methods. Full executable model objects are not provided; analytical code is available from the corresponding author upon reasonable request

	RESULTS – Model performance
	23a
	Report model-performance estimates with confidence intervals, including relevant subgroups
	Results, Comparative Model Performance and Table 2; Classification Performance and Table 3. Point estimates are reported. Confidence intervals and subgroup-specific performance were not calculated and are acknowledged as limitations

	
	23b
	Report heterogeneity in performance across clusters, if examined
	Not applicable; cluster-specific performance was not examined

	RESULTS – Model updating
	24
	Report results from model updating
	Not applicable; no model updating or recalibration was performed

	DISCUSSION – Interpretation
	25
	Interpret main findings, including fairness, in context of objectives and previous studies
	Discussion

	DISCUSSION – Limitations
	26
	Discuss limitations and implications for bias, uncertainty, and generalizability
	Discussion, limitations paragraphs

	DISCUSSION – Usability
	27a
	Describe handling of poor-quality or unavailable predictor data during implementation
	Discussion, implementation paragraph. Predictor availability and local data quality would need assessment before implementation

	
	27b
	State whether users need to interact with input data/model and required expertise
	Discussion, implementation paragraph. No clinical deployment interface was developed; implementation requirements would depend on the local data system and workflow

	
	27c
	Discuss next steps for applicability and generalizability
	Discussion, final paragraphs: temporal and external validation, local calibration, and prospective implementation evaluation



