TRIPOD+AI CHECKLIST
TRIPOD+AI Checklist
Development and external validation of competing risk models for major osteoporotic fracture and hip fracture in an ethnically diverse UK population of 15.6 million adults

	Section / topic
	Item
	Checklist requirement
	Reported on page / table / figure

	Title
	1
	Identify the study as developing or evaluating a multivariable prediction model, the target population and outcome.
	Manuscript p. 1 (title).

	Abstract
	2
	Report all applicable TRIPOD+AI for Abstracts items.
	Manuscript p. 2 (Abstract).

	Introduction—background
	3a
	Explain the healthcare context, intended use and rationale, including existing models.
	Manuscript p. 3 (Introduction).

	Introduction—background
	3b
	Explain why a new model or evaluation is needed and how it may improve health care.
	Manuscript p. 3; comparison with QFracture, CFracture and FRAX.

	Introduction—objectives
	4
	Specify objectives, including whether development, evaluation or both.
	Manuscript p. 3 (final Introduction paragraph).

	Methods—data source
	5
	Describe the source of data separately for development and evaluation data.
	Manuscript p. 32 (Study design and data sources).

	Methods—participants
	6
	Describe the healthcare setting, eligibility criteria, sampling, dates and treatments received, if relevant.
	Manuscript p. 32 (study population); Extended Data Table 1, p. 22.

	Methods—data preparation
	7
	Describe data preprocessing and quality checking, including consistency across relevant sociodemographic groups.
	Manuscript pp. 32–33; Supplementary Tables 10–11, pp. 27–28.

	Methods—outcome
	8a
	Define the predicted outcome and time horizon, assessment method, rationale and consistency across sociodemographic groups.
	Manuscript p. 32 (Outcome definitions); Supplementary Tables 10–11, pp. 27–28.

	Methods—outcome
	8b
	If outcome assessment is subjective, describe assessor qualifications and demographic characteristics.
	Not applicable: routinely coded EHR, hospital and mortality outcomes; manuscript p. 32.

	Methods—outcome
	8c
	Report blinding of outcome assessment to predictors.
	Manuscript p. 32: outcomes ascertained from pre-existing linked records.

	Methods—predictors
	9a
	Describe how initial predictors were chosen and any preselection before model building.
	Manuscript p. 33 (Predictor variables and Model development); Supplementary Table 11, p. 28.

	Methods—predictors
	9b
	Define all predictors, including how and when measured and any blinding.
	Manuscript pp. 32–33; Table 1, pp. 12–13; Supplementary Table 11, p. 28.

	Methods—predictors
	9c
	Report actions to blind predictor assessment to outcome and other predictors.
	Manuscript pp. 32–33 (baseline predictors recorded before cohort entry; linked-record outcome ascertainment).

	Methods—study size
	10a
	Explain how study size was determined and whether it was sufficient for development/evaluation.
	Manuscript p. 35: all eligible individuals used; event totals on p. 4 and in Extended Data Table 1, p. 22.

	Methods—missing data
	10b
	Describe missing-data methods, including variables, assumptions and number of imputations.
	Manuscript pp. 33–34 (Model development and Model evaluation); Table 1, pp. 12–13.

	Methods—model building
	11a
	Specify model type and all model-building procedures.
	Manuscript p. 33 (Model development).

	Methods—model building
	11b
	Describe predictor handling, selection, transformations, interactions, tuning and hyperparameters.
	Manuscript p. 33; Figures 1–2, pp. 17–18; Extended Data Figures 2–3, pp. 24–27.

	Methods—internal validation
	11c
	Describe internal validation and calculation of optimism-adjusted performance.
	Manuscript pp. 32–34: held-out practice validation and heuristic shrinkage; Results, p. 4.

	Methods—model updating
	11d
	For model updating, describe the original model and every update made.
	Manuscript pp. 3 and 33; Table 2, pp. 14–15.

	Methods—performance
	12
	Specify all model-performance measures and calculation methods, including uncertainty.
	Manuscript pp. 34–35 (Model evaluation and Reclassification statistics).

	Methods—heterogeneity/fairness
	13
	Describe methods to evaluate performance variation and fairness across relevant groups.
	Manuscript p. 34; Supplementary Tables 1–4 and 8–9, pp. 14–21 and 25–26.

	Results—participants
	14
	Report participant flow, baseline characteristics, missingness, follow-up and outcome events.
	Manuscript p. 4 and Table 1, pp. 12–13; Extended Data Table 1, p. 22.

	Results—model development
	15
	Report the number of participants/events and details of the final model-building results.
	Manuscript pp. 4–5; Figures 1–2, pp. 17–18; Supplementary Figures 1–2, pp. 4–5.

	Results—model specification
	16
	Provide the full final model specification sufficient to calculate predictions for individuals.
	Source-code URL; manuscript p. 35 (Data and code availability).

	Results—performance
	17
	Report model performance with confidence intervals for development and evaluation data.
	Manuscript pp. 6–7 and Tables 2–3, pp. 14–16; Figure 4, p. 20; Supplementary Figure 3, pp. 6–7; Supplementary Tables 1–5 and 8–9, pp. 14–22 and 25–26.

	Results—heterogeneity/fairness
	18
	Report performance variation and fairness analyses across relevant groups.
	Manuscript pp. 6–7; Supplementary Tables 1–4 and 8–9, pp. 14–21 and 25–26; Supplementary Figures 4–9, pp. 8–13; Extended Data Figures 4–5, pp. 28–29.

	Results—model updating
	19
	For updated models, report changes and compare performance with the original model.
	Manuscript pp. 6–7; Table 2, pp. 14–15; Table 3, p. 16; Figure 4, p. 20; Supplementary Figure 3, pp. 6–7; Supplementary Tables 8–9, pp. 25–26.

	Discussion—limitations
	20
	Discuss limitations, including data quality, bias, overfitting, generalisability and fairness.
	Manuscript p. 10 (Discussion).

	Discussion—interpretation
	21
	Give an overall interpretation considering objectives, limitations and other evidence.
	Manuscript pp. 7–10 (Discussion).

	Discussion—implications
	22
	Discuss implications for practice, policy and future research.
	Manuscript pp. 9–10 (final Discussion paragraphs).

	Other—supplementary information
	23
	Provide additional study information, model details and materials needed for transparent reporting.
	Figure legends, pp. 17–20; Supplementary Information, pp. 1–28; algorithm PDF and source-code URL.

	Other—registration/protocol
	24
	State registration details and where the protocol is available, or state that the study was not registered.
	Manuscript p. 35 (Ethics; registration links included).

	Other—data sharing
	25
	State availability of study data and conditions of access.
	Manuscript p. 35 (Data and code availability).

	Other—code sharing
	26
	State availability of code and model, including access restrictions.
	Manuscript p. 35; algorithm PDF; jhip.uk/X14 source-code link.

	Other—funding/interests
	27
	Report funding, funder role, author contributions and competing interests.
	Manuscript p. 11 (Acknowledgments, Author contributions, Competing interests and Funding).
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