Table S1. TRIPOD+AI Checklist.
	Section/Topic
	Item No.
	Development/ Evaluation¹
	Checklist item
	Reported on page

	TITLE

	Title
	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, page 1

	ABSTRACT

	Abstract
	2
	D;E
	See TRIPOD+AI for Abstracts checklist
	Abstract, pages 2–3

	INTRODUCTION

	Background
	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, pages 4–6

	
	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 (e.g., healthcare professionals, patients, public)
	Background, page 6; Discussion (Clinical practice implications — actionable public-health pathway), pages 55–57

	
	3c
	D;E
	Describe any known health inequalities between sociodemographic groups
	Background, page 5 (existing prediction models developed largely in Western populations); Discussion, pages 51–52 and 54–56 (educational and socioeconomic gradients; differential ascertainment related to help-seeking and access to care); Limitations, page 61

	Objectives
	4
	D;E
	Specify the study objectives, including whether the study describes the development or validation of a prediction model (or both)
	Background, page 6 (development and internal validation only)

	METHODS

	Data
	5a
	D;E
	Describe the sources of data separately for the development and evaluation datasets (e.g., randomised trial, cohort, routine care or registry data), the rationale for using these data, and representativeness of the data
	Methods – Data and participants, page 7; Statistical analysis (survey design not incorporated), page 17; Results – Survey-weighted descriptive analysis, page 19; Supplementary Methods S11; Supplementary Table S14

	
	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 – Data and participants, page 7 (seventh wave, 2018, to tenth wave, 2024; six-year follow-up)

	Participants
	6a
	D;E
	Specify key elements of the study setting (e.g., primary care, secondary care, general population) including the number and location of centres
	Methods – Data and participants, page 7 (nationally sampled general population panel, Republic of Korea; the unweighted analytic sample is not design-representative, page 19)

	
	6b
	D;E
	Describe the eligibility criteria for study participants
	Methods – Data and participants, page 7; Figure 1, page 8; Supplementary Methods S1

	
	6c
	D;E
	Give details of any treatments received, and how they were handled during model development or evaluation, if relevant
	Methods – Data and participants, page 7 (treated diabetes defined by self-reported current glucose-lowering treatment); Supplementary Methods S1; Limitations, page 60

	Data preparation
	7
	D;E
	Describe any data pre-processing and quality checking, including whether this was similar across relevant sociodemographic groups
	Methods – Predictors, page 12 (imputation) and Model development and validation, page 13 (explicit preprocessing pipeline; leak-free sensitivity analysis); Statistical analysis, page 17; Results – Preprocessing and data leakage, page 23; Supplementary Methods S5; Supplementary Tables S1, S12

	Outcome
	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 – Outcomes, pages 9–11 (self-reported physician-diagnosed MCI/dementia; fixed six-year horizon; rationale for not using a standardized cognitive score; death ascertained by linkage to the KLoSA deceased-respondent exit surveys and handled as a competing event); Results – Agreement with a standardized cognitive assessment, pages 23–25; Supplementary Methods S2; Supplementary Tables S10, S16

	
	8b
	D;E
	If outcome assessment requires subjective interpretation, describe the qualifications and demographic characteristics of the outcome assessors
	Methods – Outcomes, page 9. Not applicable: outcomes were ascertained from a single self-reported item recording a prior physician diagnosis; no study assessors adjudicated the outcome. Agreement with the K-MMSE is quantified on pages 23–25 and in Supplementary Table S10

	
	8c
	D;E
	Report any actions to blind assessment of the outcome to be predicted
	Methods – Outcomes, page 9. Not applicable: outcomes were recorded by the KLoSA survey independently of the investigators and of predictor measurement

	Predictors
	9a
	D
	Describe the choice of initial predictors (e.g., literature, previous models, all available predictors) and any pre-selection of predictors before model building
	Methods – Predictors, page 11 (22 predictors specified a priori; no data-driven pre-selection); Supplementary Table S1

	
	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 – Predictors, pages 11–12 (all measured at the seventh-wave baseline, before outcome ascertainment); Supplementary Table S1

	
	9c
	D;E
	If predictor measurement requires subjective interpretation, describe the qualifications and demographic characteristics of the predictor assessors
	Methods – Predictors, pages 11–12. Not applicable: predictors were obtained from standardized KLoSA survey instruments and physical measurement, without investigator interpretation

	Sample size
	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 – Data and participants, page 7 and Model development and validation, page 12 (1,246 MCI / 1,255 dementia; 872:374 and 878:377 development:evaluation; ≈1.5 and 2.3 events per variable). No a priori sample size calculation was performed; the study size was fixed by the available KLoSA sample. The resulting imprecision is stated in the Limitations, page 59

	Missing data
	11
	D;E
	Describe how missing data were handled. Provide reasons for omitting any data
	Methods – Predictors, page 12 (median/mode imputation) and Statistical analysis, page 17 (missing-data mechanism examined); Results, pages 22–23; Supplementary Tables S1, S3

	Analytical methods
	12a
	D
	Describe how the data were used (e.g., for development and evaluation of model performance) in the analysis, including whether the data were partitioned, considering any sample size requirements
	Methods – Model development and validation, page 12 (stratified 70:30 split) and pages 13–14 (repeated stratified five-fold cross-validation, 20 repeats, as the primary comparison among algorithms; fully nested cross-validation as the primary estimate of the development pipeline); Table 4, page 39; Supplementary Table S17

	
	12b
	D
	Depending on the type of model, describe how predictors were handled in the analyses (functional form, rescaling, transformation, or any standardisation).
	Methods – Predictors, pages 11–12 (ordinal integer coding and its rationale; standardization of the six continuous predictors) and Model development and validation, page 13 (standardization fitted within the training data only); one-hot encoding sensitivity analysis, Supplementary Methods S3 and Supplementary Table S15

	
	12c
	D
	Specify the type of model, rationale², all model-building steps, including any hyperparameter tuning, and method for internal validation
	Methods – Model development and validation, pages 12–14 (eight algorithms; Optuna TPE tuning, 150 trials; stratified five-fold cross-validation; repeated splits, bootstrap optimism correction, fully nested cross-validation, learning curves); Supplementary Methods S6; Supplementary Tables S2, S6

	
	12d
	D;E
	Describe if and how any heterogeneity in estimates of model parameter values and model performance was handled and quantified across clusters (e.g., hospitals, countries). See TRIPOD+Cluster for additional considerations³
	Methods – Statistical analysis, page 17. The KLoSA sampling weights, strata, and clusters were not incorporated into model development; a weighted descriptive sensitivity analysis treating the survey district as the primary sampling unit is reported (Results, page 19; Supplementary Table S14). Heterogeneity of model performance across clusters was not assessed

	
	12e
	D;E
	Specify all measures and plots used (and their rationale) to evaluate model performance (e.g., discrimination, calibration, clinical utility) and, if relevant, to compare multiple models
	Methods – Model development and validation, pages 14–15 (AUC, AUPRC and no-skill baseline, sensitivity, specificity, PPV, NPV, Brier and scaled Brier score, decision curve analysis) and pages 15–16 (calibration belt, calibration slope, calibration-in-the-large, expected calibration error); Supplementary Methods S7; Figures 2, 5, 6, 7 and 8 (pages 37, 47–49)

	
	12f
	E
	Describe any model updating (e.g., recalibration) arising from the model evaluation, either overall or for particular sociodemographic groups or settings
	Methods – Model development and validation, pages 15–16 (Platt scaling and isotonic regression, both fitted out of fold; logistic recalibration for the decision-curve analysis, page 15); Results – Calibration and recalibration of the final models, pages 33–35; Supplementary Methods S7; Supplementary Table S8

	
	12g
	E
	For model evaluation, describe how the model predictions were calculated (e.g., formula, code, object, application programming interface)
	Not applicable: this is a model-development study with internal validation only; no pre-existing model was evaluated. Final algorithms and hyperparameters are given on page 13 and in Supplementary Table S2, and the analytic code is available as stated on page 65

	Class imbalance
	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
	Methods – Model development and validation, page 12 (inverse class weighting, 37:1 and 24:1; synthetic oversampling avoided) and pages 15–16 (recalibration); Supplementary Methods S4; Results, pages 33–35 and 43; Supplementary Tables S7, S8

	Fairness
	14
	D;E
	Describe any approaches that were used to address model fairness and their rationale
	Not applicable: no formal fairness analysis was undertaken and model performance was not estimated within sociodemographic subgroups, because with 33 and 50 incident events subgroup estimates would be uninterpretable (Limitations, page 59). Sociodemographic predictors (education, household income, region) are reported as predictive contributors only, not as causal effects (pages 18, 44 and 51–52)

	Model output
	15
	D
	Specify the output of the prediction model (e.g., probabilities, classification). Provide details and rationale for any classification and how the thresholds were identified
	Methods – Model development and validation, pages 14–15 (predicted probabilities; Youden index plus fixed-sensitivity operating points of 0.80, 0.90, 0.95); Table 3, page 38

	Training versus evaluation
	16
	D;E
	Identify any differences between the development and evaluation data in healthcare setting, eligibility criteria, outcome, and predictors
	Methods – Model development and validation, page 12. There are none: the evaluation set was a stratified random 30% partition of the same KLoSA analytic sample, with identical setting, eligibility criteria, outcome definition, and predictors. No external evaluation data were used; this is stated as a limitation on page 60

	Ethical approval
	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, page 65 (Institutional Review Board of Daejeon University, 1040647-202603-HR-022-03; informed consent waived for this retrospective analysis)

	OPEN SCIENCE

	Funding
	18a
	D;E
	Give the source of funding and the role of the funders for the present study
	Funding, page 65 (no funding received)

	Conflicts of interest
	18b
	D;E
	Declare any conflicts of interest and financial disclosures for all authors
	Declarations – Competing interests, page 66 (none declared)

	Protocol
	18c
	D;E
	Indicate where the study protocol can be accessed or state that a protocol was not prepared
	No protocol was published, and no protocol was prepared in advance of the analysis (Declarations: Protocol, registration and patient and public involvement, page 65).

	Registration
	18d
	D;E
	Provide registration information for the study, including register name and registration number, or state that the study was not registered
	The study was not registered (Declarations: Protocol, registration and patient and public involvement, page 66).

	Data sharing
	18e
	D;E
	Provide details of the availability of the study data
	Availability of data and materials, page 65 (KLoSA microdata available via the Korea Employment Information Service portal on registration and approval; the data cannot be redistributed by the authors)

	Code sharing
	18f
	D;E
	Provide details of the availability of the analytical code⁴
	Availability of data and materials, page 65. The analytic code, the preprocessing scripts, the model specifications (the final hyperparameters, also given in Supplementary Table S2) and a reproducibility package with pinned software versions are available at https://github.com/iynsu457-png/klosa-diabetes-dementia-ml.

	PATIENT AND PUBLIC INVOLVEMENT

	Patient and public involvement
	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
	Patients or members of the public were not involved in the design, conduct, reporting or dissemination plans of this study (Declarations: Protocol, registration and patient and public involvement, page 66).

	RESULTS

	Participants
	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
	Figure 1, page 8; Results – Baseline characteristics, pages 19–20 (follow-up completeness by wave, attrition, 5,972 and 5,956 person-years, median follow-up 6.0 years); Results – Competing risks and mortality, pages 21–22 (289 and 283 deaths within six years, ascertained by exit-survey linkage)

	
	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 – Baseline characteristics, pages 19–20; Table 1 (MCI), pages 26–28; Table 2 (dementia), pages 28–30; comparison of participants lost to follow-up versus retained, page 20; missing data, pages 22–23 and Supplementary Table S1

	
	20c
	E
	For model evaluation, show a comparison with the development data of the distribution of important predictors (demographics, predictors, and outcome)
	Not applicable: the evaluation set is a stratified random partition of the development cohort, so predictor and outcome distributions are equivalent by design; the preserved event fractions are reported on pages 12 and 42 and in Supplementary Table S6

	Model development
	21
	D;E
	Specify the number of participants and outcome events in each analysis (e.g., for model development, hyperparameter tuning, model evaluation)
	Methods – Model development and validation, page 12; Results – Stratification and nested cross-validation, page 42 (872/23 and 374/10 for MCI; 878/35 and 377/15 for dementia; 4–5 and 7 events per tuning fold); Supplementary Tables S6, S11

	Model specification
	22
	D
	Provide details of the full prediction model (e.g., 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 (e.g., freely available, proprietary)⁵
	Methods – Model development and validation, page 13 (final SVM and random forest with all selected hyperparameters); Supplementary Table S2 (search spaces and final values); analytic code, page 65. The fitted model objects are not deposited; access to the underlying KLoSA data requires registration and approval, as stated on page 65

	Model performance
	23a
	D;E
	Report model performance estimates with confidence intervals, including for any key subgroups (e.g., sociodemographic). Consider plots to aid presentation
	Results – Predictive performance, pages 30–44; Table 3 (operating points), page 38; Table 4 (resampling-based, primary comparison among algorithms), page 39; Figures 2, 5, 6, 7, 8 (pages 37, 47–49); Supplementary Tables S4–S8, S10–S13, S15, S17 and S18 (single-split estimates, secondary and descriptive, in Supplementary Table S18). Subgroup performance was not estimated (see item 14)

	
	23b
	D;E
	If examined, report results of any heterogeneity in model performance across clusters. See TRIPOD+Cluster for additional details³
	Not examined — see item 12d

	Model updating
	24
	E
	Report the results from any model updating, including the updated model and subsequent performance
	Results – Calibration and recalibration of the final models, pages 33–35 (Platt scaling restored calibration of the dementia model: slope 1.02, calibration-in-the-large −0.00, Brier 0.165→0.037, AUC essentially unchanged; isotonic regression was inferior; the MCI model was not recalibrated); Supplementary Table S8

	DISCUSSION

	Interpretation
	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 – Principal findings, pages 50–57 (including comparison with previous models and the differential-misclassification explanation for the differing predictor profiles); Conclusion, pages 63–64

	Limitations
	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 – Strengths and limitations, pages 57–61 (self-reported outcome and its under-ascertainment; unavailability of the K-MMSE before the tenth wave; informative attrition, with death handled as a competing event and residual non-death dropout as censoring; small event count and low events per variable; SHAP instability for MCI; no external validation; diabetes ascertainment; low PPV; internal calibration only; unweighted analysis; missing grip-strength data; single-baseline, fixed-horizon design)

	Usability of the model in the context of current care
	27a
	D
	Describe how poor quality or unavailable input data (e.g., predictor values) should be assessed and handled when implementing the prediction model
	Not applicable: the models are exploratory and are explicitly not proposed for implementation in their current form (Discussion, pages 55 and 57; Conclusion, page 63). Handling of missing predictor values during development is described on pages 12 and 17 and in Supplementary Tables S1 and S3

	
	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
	Not applicable: no implementation is proposed. The hypothetical care pathway and the expertise it would require (confirmatory cognitive assessment, memory-clinic referral) are set out as a framework for future evaluation on pages 55–57

	
	27c
	D;E
	Discuss any next steps for future research, with a specific view to applicability and generalisability of the model
	Discussion – Future research, pages 61–62 (external validation, recalibration before external validation, prospective evaluation, additional clinical variables); a cohort with standardized cognitive testing at baseline and during follow-up is identified as the priority on page 58; Conclusion, pages 63–64


¹ D = items relevant only to the development of a prediction model; E = items relating solely to the evaluation of a prediction model; D;E = items applicable to both the development and evaluation of a prediction model.
² Separately for all model building approaches.
³ 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 (e.g., at different hospitals or centres). Debray et al, BMJ 2023; 380: e071018 [DOI: 10.1136/bmj-2022-071018].
⁴ Relates to the analysis code, for example, any data cleaning, feature engineering, model building, and evaluation.
⁵ Relates to the code to implement the model to get estimates of risk for a new individual.
Checklist items reproduced from Collins GS, Moons KGM, Dhiman P, et al. TRIPOD+AI statement: updated guidance for reporting clinical prediction models that use regression or machine learning methods. BMJ 2024;385:e078378.
