Additional file 2. TRIPOD+AI reporting checklist
Companion to the BMC Medical Informatics and Decision Making manuscript, v0.3.
This is a reporting-location checklist, not a risk-of-bias score or certification of model quality. Status descriptions distinguish information reported, analyses not performed, conditional items that do not apply and statements awaiting author confirmation. Acknowledging an unperformed analysis does not establish satisfactory performance for that purpose.
Version note: This checklist maps the current v0.3 manuscript and Additional file 1. Section names are used so that the locations remain usable across file formats; unresolved reporting items are retained explicitly.
Source and scope
Collins GS, Moons KGM, Dhiman P, Riley RD, Beam AL, Van Calster B, et al. TRIPOD+AI statement: updated guidance for reporting clinical prediction models that use regression or machine learning methods. BMJ. 2024;385:e078378. doi:10.1136/bmj-2023-078378. Open full text.
Official wording and numbering are reproduced from Tables 2 and 3 of the open-access statement, with attribution under its CC BY 4.0 license. The 27 numbered main items expand to 52 rows when lettered subitems are retained; the separate abstract checklist contains 13 items. D indicates development and E evaluation. Both roles are relevant here because the study develops and internally evaluates models. Lack of external validation does not make every E item inapplicable.
Main reporting checklist
	Item
	D/E
	Official reporting item
	Location
	Reporting status and note

	1
	D;E
	Identify the study as developing or evaluating the performance of a multivariable prediction model, the target population, and the outcome to be predicted
	Title
	Reported. The title identifies model development and internal evaluation, the adult target population and the recorded right ventricular outcome.

	2
	D;E
	See TRIPOD+AI for Abstracts checklist
	Abstract
	Partially reported. See the separate 13-item abstract mapping below.

	3a
	D;E
	Explain the healthcare context (including whether diagnostic or prognostic) and rationale for developing or evaluating the prediction model, including references to existing models
	Background; Methods: Study design and data sources
	Reported. The diagnostic/record-classification context, incremental comparison and related models are described.

	3b
	D;E
	Describe the target population and the intended purpose of the prediction model in the context of the care pathway, including its intended users (eg, healthcare professionals, patients, public)
	Background final paragraph; Discussion: Discrimination and the operating-point tradeoff
	Partially reported. Adults with linked ECG and echocardiography are specified. This is an offline research comparison; no deployed clinical workflow or intended clinical user has been validated.

	3c
	D;E
	Describe any known health inequalities between sociodemographic groups
	Background; Discussion: Limitations
	Not reported. Known sociodemographic health inequalities are not characterized. No claim of equitable performance is made.

	4
	D;E
	Specify the study objectives, including whether the study describes the development or validation of a prediction model (or both)
	Background final paragraph
	Reported. Development and internal evaluation of machine-feature and waveform-augmented models are stated.

	5a
	D;E
	Describe the sources of data separately for the development and evaluation datasets (eg, randomised trial, cohort, routine care or registry data), the rationale for using these data, and representativeness of the data
	Methods: Study design and data sources; Index-pair construction and population; Discussion: Limitations
	Reported. Dataset releases, common institutional source and selected linked population are described. Testing is internal.

	5b
	D;E
	Specify the dates of the collected participant data, including start and end of participant accrual; and, if applicable, end of follow-up
	Methods: Study design and data sources
	Partially reported. Source-resource coverage periods are reported. Actual calendar dates of selected patients were not reconstructed from shifted timestamps.

	6a
	D;E
	Specify key elements of the study setting (eg, primary care, secondary care, general population) including the number and location of centres
	Methods: Study design and data sources; Discussion: Limitations
	Partially reported. The source institution and single-system origin are given; encounter-level care settings were not extracted.

	6b
	D;E
	Describe the eligibility criteria for study participants
	Methods: Index-pair construction and population; Common waveform quality control; Additional file 1, S2–S3
	Reported. Adult, resting-TTE, linkage, index-selection and technical eligibility rules are specified.

	6c
	D;E
	Give details of any treatments received, and how they were handled during model development or evaluation, if relevant
	Methods: Machine measurements and interpretation text; Discussion: Limitations; Additional file 1, S10
	Partially reported. Clinical treatment histories were not included as model inputs. Treatment handling is not otherwise characterized.

	7
	D;E
	Describe any data pre-processing and quality checking, including whether this was similar across relevant sociodemographic groups
	Methods: Common waveform quality control; Machine measurements and interpretation text; Additional file 1, S3–S4
	Partially reported. Preprocessing and technical checks are described. Group-specific quality-checking differences were not evaluated.

	8a
	D;E
	Clearly define the outcome that is being predicted and the time horizon, including how and when assessed, the rationale for choosing this outcome, and whether the method of outcome assessment is consistent across sociodemographic groups
	Methods: Reference outcomes; Index-pair construction and population; Additional file 1, S2/Table S1
	Partially reported. Outcome, operational time window and strict label rules are specified. Consistency of original outcome assessment across demographic groups was not verified.

	8b
	D;E
	If outcome assessment requires subjective interpretation, describe the qualifications and demographic characteristics of the outcome assessors
	Methods: Reference outcomes
	Partially reported. Original reader identity, number and agreement were not ascertained; reader qualifications and demographic characteristics are not documented.

	8c
	D;E
	Report any actions to blind assessment of the outcome to be predicted
	Methods: Reference outcomes
	Reported. No independent blinded reread was performed. Blinding of original echocardiographic readers to ECG findings was not ascertained.

	9a
	D
	Describe the choice of initial predictors (eg, literature, previous models, all available predictors) and any pre-selection of predictors before model building
	Methods: Machine measurements and interpretation text; Baseline selection and waveform augmentation
	Reported. Initial numerical fields, all eligible machine-report segments and training-frequency filtering are specified.

	9b
	D;E
	Clearly define all predictors, including how and when they were measured (and any actions to blind assessment of predictors for the outcome and other predictors)
	Methods: Machine measurements and interpretation text; Index-pair construction and population; Additional file 1, S3–S4
	Reported. Automatic measurements, units, text, waveform transformations and operational timing are specified.

	9c
	D;E
	If predictor measurement requires subjective interpretation, describe the qualifications and demographic characteristics of the predictor assessors
	Methods: Machine measurements and interpretation text
	Not applicable. Predictors are machine-generated outputs and waveforms rather than measurements requiring a study-specific human predictor assessor. Outcome-assessor information remains addressed separately in item 8b.

	10
	D;E
	Explain how the study size was arrived at (separately for development and evaluation), and justify that the study size was sufficient to answer the research question. Include details of any sample size calculation
	Methods: Study size and descriptive reporting; Results: Cohort and fitted systems
	Reported with limitation. All eligible patients were used; size was determined by availability and frozen eligibility rules. No prospective power or precision target determined the final sample size.

	11
	D;E
	Describe how missing data were handled. Provide reasons for omitting any data
	Methods: Reference outcomes; Machine measurements and interpretation text; Additional file 1, S2–S3
	Reported. Unknown labels, operationally unavailable values, training-only imputation and technical exclusions are distinguished.

	12a
	D
	Describe how the data were used (eg, for development and evaluation of model performance) in the analysis, including whether the data were partitioned, considering any sample size requirements
	Methods: Index-pair construction and population; Baseline selection and waveform augmentation; Additional file 1, S2/S4
	Reported. Patient-level partitioning, internal folds and development/calibration/test roles are specified.

	12b
	D
	Depending on the type of model, describe how predictors were handled in the analyses (functional form, rescaling, transformation, or any standardisation)
	Methods: Machine measurements and interpretation text; Baseline selection and waveform augmentation; Additional file 1, S4
	Reported. Predictor transformations, scaling, vocabulary construction and waveform-score handling are specified.

	12c
	D
	Specify the type of model, rationale†, all model building steps, including any hyperparameter tuning, and method for internal validation
	Methods: Baseline selection and waveform augmentation; Additional file 1, S4/Table S2
	Partially reported. Candidate families, fitting settings, finite search, selection and internal validation are described. Rationale for the particular architecture and candidate set is limited.

	12d
	D;E
	Describe if and how any heterogeneity in estimates of model parameter values and model performance was handled and quantified across clusters (eg, hospitals, countries). See TRIPOD-Cluster for additional considerations‡
	Methods: Study design and data sources; Discussion: Limitations
	Not applicable. This is not a multicentre or multicountry cluster analysis; one index record is used per patient. No claim that device or setting heterogeneity is absent is made.

	12e
	D;E
	Specify all measures and plots used (and their rationale) to evaluate model performance (eg, discrimination, calibration, clinical utility) and, if relevant, to compare multiple models
	Methods: Outcomes and statistical evaluation; Figure legends 1–3; Additional file 1, S5
	Reported. Discrimination, probability error, calibration, operating-point measures and paired intervals are specified with their roles.

	12f
	E
	Describe any model updating (eg, recalibration) arising from the model evaluation, either overall or for particular sociodemographic groups or settings
	Methods: Validation calibration and fixed working points; Additional file 1, S5
	Reported. Validation recalibration is described. Test predictions were not updated overall or for groups after evaluation.

	12g
	E
	For model evaluation, describe how the model predictions were calculated (eg, formula, code, object, application programming interface)
	Methods: Baseline selection and waveform augmentation; Validation calibration and fixed working points; Declarations: Availability of data and materials; Additional file 1, S11
	Partially reported. Prediction transformations and frozen-system inference are described. Additional file 3 provides the source, but it is not an independently runnable end-to-end release and does not include the fitted model objects.

	13
	D;E
	If class imbalance methods were used, state why and how this was done, and any subsequent methods to recalibrate the model or the model predictions
	Additional file 1, Table S2
	Not applicable. No class weighting or class-rebalancing resampling was used; losses were unweighted. Validation calibration is reported independently of class-imbalance correction.

	14
	D;E
	Describe any approaches that were used to address model fairness and their rationale
	Methods: Study size and descriptive reporting; Discussion: Limitations
	Reported as not performed. No subgroup performance or fairness evaluation was performed. This disclosure does not establish fairness.

	15
	D
	Specify the output of the prediction model (eg, probabilities, classification). Provide details and rationale for any classification and how the thresholds were identified
	Methods: Validation calibration and fixed working points; Outcomes and statistical evaluation; Additional file 1, S5
	Reported. Probability outputs, binary classifications and validation-selected 90%/95% sensitivity-target thresholds are specified. Clinical utility was not established.

	16
	D;E
	Identify any differences between the development and evaluation data in healthcare setting, eligibility criteria, outcome, and predictors
	Methods: Index-pair construction and population; Baseline selection and waveform augmentation; Discussion: Limitations
	Reported. Partitions have the same source and eligibility rules. Different training sizes for out-of-fold versus final CNN scores are acknowledged.

	17
	D;E
	Name the institutional research board or ethics committee that approved the study and describe the participant informed consent or the ethics committee waiver of informed consent
	Declarations: Ethics approval and consent to participate
	Reported, author-confirmed. The institutional ethics committee exemption and absence of a reference number are stated, separately from the source databases’ approvals and consent waiver.

	18a
	D;E
	Give the source of funding and the role of the funders for the present study
	Declarations: Funding
	Reported, author-confirmed. The authors state that this research received no specific funding.

	18b
	D;E
	Declare any conflicts of interest and financial disclosures for all authors
	Declarations: Competing interests
	Reported, author-confirmed. The authors declare no competing interests.

	18c
	D;E
	Indicate where the study protocol can be accessed or state that a protocol was not prepared
	Methods: Study design and data sources; Declarations: Availability of data and materials; Additional file 1, S7/S11
	Reported. Stage 1 registration and local amendments are distinguished. Copies and a chronology are provided for review in Additional file 4.

	18d
	D;E
	Provide registration information for the study, including register name and registration number, or state that the study was not registered
	Methods: Study design and data sources; Declarations: Availability of data and materials; Additional file 1, S7
	Reported. OSF grs6q is identified as stage-specific registration, with later specification and amendment chronology disclosed.

	18e
	D;E
	Provide details of the availability of the study data
	Declarations: Availability of data and materials
	Reported. Dataset versions, access routes and protected-data restrictions are stated; patient-level data are not redistributed.

	18f
	D;E
	Provide details of the availability of the analytical code§
	Declarations: Availability of data and materials; Additional file 1, S11
	Reported. Additional file 3 provides analysis source and configurations for review, with explicit dependencies and reproduction limits. It excludes patient data and fitted model objects; no public repository deposition is claimed.

	19
	D;E
	Provide details of any patient and public involvement during the design, conduct, reporting, interpretation, or dissemination of the study or state no involvement
	Declarations: Patient and public involvement
	Reported, author-confirmed. The authors state that patients and members of the public were not involved in the design, interpretation or dissemination of this secondary study.

	20a
	D;E
	Describe the flow of participants through the study, including the number of participants with and without the outcome and, if applicable, a summary of the follow-up time. A diagram may be helpful
	Results: Cohort and fitted systems; Table 1; Additional file 1, S2–S3
	Reported. Examination, index-patient, technical-QC, label and partition counts are reported. This is not a longitudinal follow-up study.

	20b
	D;E
	Report the characteristics overall and, where applicable, for each data source or setting, including the key dates, key predictors (including demographics), treatments received, sample size, number of outcome events, follow-up time, and amount of missing data. A table may be helpful. Report any differences across key demographic groups
	Results: Cohort and fitted systems, Tables 1–2; Additional file 1, S3/S10, Tables S7–S8
	Partially reported. Outcome, sample, demographic and measurement-availability summaries are reported by partition, with a separate unknown-label comparison. Comorbidity, indications and care setting were not extracted, and not every predictor distribution is tabulated.

	20c
	E
	For model evaluation, show a comparison with the development data of the distribution of important predictors (demographics, predictors, and outcome)
	Results: Tables 1–2; Additional file 1, S10, Tables S7–S8
	Partially reported. Partition-wise demographic, outcome, pairing and availability descriptions are provided. They do not provide a complete comparison of all numerical and text predictors.

	21
	D;E
	Specify the number of participants and outcome events in each analysis (eg, for model development, hyperparameter tuning, model evaluation)
	Results: Table 1; Additional file 1, S8/S12, Tables S5a–S5b/S9
	Partially reported. Main partitions, every reported test analysis and all development/calibration branches are tabulated. S1 validation-positive counts are suppressed to avoid revealing small excluded groups by subtraction. Inner-fold outcome counts are not fully tabulated.

	22
	D
	Provide details of the full prediction model (eg, formula, code, object, application programming interface) to allow predictions in new individuals and to enable third party evaluation and implementation, including any restrictions to access or reuse (eg, freely available, proprietary)¶
	Methods: Baseline selection and waveform augmentation; Additional file 1, Table S2/S11; Declarations: Availability of data and materials
	Partially reported. Architecture, preprocessing and fitting settings are specified; trained inference artifacts, preprocessing objects and access restrictions require a complete reproducibility release.

	23a
	D;E
	Report model performance estimates with confidence intervals, including for any key subgroups (eg, sociodemographic). Consider plots to aid presentation
	Results: performance/calibration tables and Figures 1–3; Additional file 1, S8–S9
	Partially reported. Overall and prespecified sensitivity-analysis performance with intervals is reported. Demographic subgroup performance was not evaluated.

	23b
	D;E
	If examined, report results of any heterogeneity in model performance across clusters. See TRIPOD-Cluster for additional details‡
	Discussion: Limitations
	Not applicable. Cluster-level performance heterogeneity was not examined; the study does not claim absence of heterogeneity.

	24
	E
	Report the results from any model updating, including the updated model and subsequent performance
	Methods: Outcomes and statistical evaluation; Additional file 1, S5
	Not applicable to post-test updating. No model updating followed test evaluation. Validation calibration was part of the previously frozen prediction pipeline.

	25
	D;E
	Give an overall interpretation of the main results, including issues of fairness in the context of the objectives and previous studies
	Discussion
	Partially reported. Interpretation addresses objectives, prior studies and limitations. Fairness was not evaluated and corresponding substantive conclusions are not available.

	26
	D;E
	Discuss any limitations of the study (such as a non-representative sample, sample size, overfitting, missing data) and their effects on any biases, statistical uncertainty, and generalisability
	Discussion: Limitations; Reference labels and measurement availability
	Reported. Selection, labels, timestamps, unsupported inputs, missingness, training variability, conditional uncertainty and staged specification are discussed.

	27a
	D
	Describe how poor quality or unavailable input data (eg, predictor values) should be assessed and handled when implementing the prediction model
	Methods: Common waveform quality control; Machine measurements and interpretation text; Additional file 1, S3
	Partially reported. Research-pipeline handling of unavailable or unsupported inputs is described. Clinical deployment handling has not been validated.

	27b
	D
	Specify whether users will be required to interact in the handling of the input data or use of the model, and what level of expertise is required of users
	Background final paragraph; Discussion: Discrimination and the operating-point tradeoff
	Not specified for deployment. There is no defined deployment workflow or validated clinical user interaction. Research execution requires the reproducibility package and relevant technical expertise.

	27c
	D;E
	Discuss any next steps for future research, with a specific view to applicability and generalisability of the model
	Discussion: Limitations; Discrimination and the operating-point tradeoff
	Reported. External evaluation, subgroup assessment and clinical-impact work are identified as future steps.



Official main-checklist footnotes: † Separately for all model building approaches. ‡ TRIPOD-Cluster is a checklist of reporting recommendations for studies developing or validating models that explicitly account for clustering or explore heterogeneity in model performance (eg, at different hospitals or centres). § Relates to the analysis code, for example, any data cleaning, feature engineering, model building, and evaluation. ¶ Relates to the code to implement the model to get estimates of risk for a new individual.
TRIPOD+AI for Abstracts
	Item
	Official reporting item
	Location
	Reporting status and note

	1
	Identify the study as developing or evaluating the performance of a multivariable prediction model, the target population, and the outcome to be predicted
	Title
	Reported. Adult target population, recorded right ventricular systolic dysfunction, and development/internal evaluation are specified.

	2
	Provide a brief explanation of the healthcare context and rationale for developing or evaluating the performance of all models
	Abstract: Background
	Reported. The machine-feature versus waveform increment is motivated.

	3
	Specify the study objectives, including whether the study describes model development, evaluation, or both
	Abstract: Methods
	Reported. Development of a machine-feature model and its waveform-augmented comparison, followed by internal evaluation, are described.

	4
	Describe the sources of data
	Abstract: Methods
	Reported. ECG and Echo sources and versions are identified.

	5
	Describe the eligibility criteria and setting where the data were collected
	Abstract: Methods
	Reported. One index linked ECG–echocardiography pair per eligible adult from a single hospital is specified.

	6
	Specify the outcome to be predicted by the model, including time horizon of predictions in case of prognostic models
	Abstract: Methods
	Reported. The recorded RV systolic-function endpoint is identified. This is not a prognostic horizon.

	7
	Specify the type of model, a summary of the model-building steps, and the method for internal validation†
	Abstract: Methods
	Partially reported. XGBoost and a convolutional-network waveform score are specified, with separated development, calibration, threshold selection and internal testing. Threefold internal cross-validation for candidate selection is described in the full Methods but not the abstract.

	8
	Specify the measures used to assess model performance (eg, discrimination, calibration, clinical utility)
	Abstract: Methods and Results
	Reported. Operating-point comparison, actual sensitivity, discrimination and intervals are reported.

	9
	Report the number of participants and outcome events
	Abstract: Methods and Results
	Reported. Primary training and test sample sizes and endpoint-positive counts are given.

	10
	Summarise the predictors in the final model†
	Abstract: Methods
	Reported. Machine measurements/interpretation text and added waveform score are described.

	11
	Report model performance estimates (with confidence intervals)
	Abstract: Results
	Reported. Performance and paired estimates with intervals are reported, with unfavorable analyses acknowledged.

	12
	Give an overall interpretation of the main results
	Abstract: Conclusions
	Reported. The conclusion is restricted to internal incremental prediction.

	13
	Give the registration number and name of the registry or repository
	Abstract: Registration; main-text reference 13
	Reported. OSF and grs6q are identified with the stage-specific registration limitation.



Official abstract-checklist footnote: † Relevant only to studies describing the development of a prediction model.
Items requiring completion before submission
Both authors have confirmed final manuscript approval and the related submission declarations. Code and protocol archives have been prepared as Additional files 3 and 4; they have not been uploaded. Public repository/archive identifiers and associated sharing arrangements remain unresolved. Funding, author roles and absence of patient/public involvement have been supplied by the authors. The manuscript retains unresolved items explicitly; this checklist does not fill them by inference. Clinical deployment, demographic subgroup performance, external validation and clinical-impact evaluation are not represented as completed.





