STROBE Statement—checklist of items that should be included in reports of observational studies

	[bookmark: italic2][bookmark: bold3][bookmark: italic4][bookmark: bold2][bookmark: bold4][bookmark: italic1][bookmark: bold1][bookmark: italic3][bookmark: italic5]
	Item No.
	Recommendation
	Page 
No.
	Relevant text from manuscript

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1
	Title: “Tongue Manifestations Predict Diabetic Macrovascular Disease in Type 2 Diabetes: A Machine Learning Model with SHAP Interpretation”. Abstract, Methods: “A retrospective analysis was conducted on 2346 patients with T2DM.”

	[bookmark: italic7][bookmark: bold6]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	1-2
	Structured abstract includes Background,Objective, Method, Result, Conclusion. Reports sample size (2346), methods (VIF, RF-RFE, 7 ML models), main result (XGBoost validation AUC 0.950), and key predictors (diabetes duration, hypertension, pale red tongue, enlarged tongue).

	[bookmark: italic8][bookmark: bold7]Introduction
	

	[bookmark: bold8][bookmark: italic9][bookmark: italic10][bookmark: bold9]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	2-4
	Introduction: DMD burden, limitations of current screening (invasive, expensive, operator-dependent), role of tongue diagnosis in TCM, lack of objective quantitative models, need for ML-based prediction.

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	5
	“This study aimed to develop a DMD prediction model using multiple machine learning algorithms, establish an objective DMD diagnostic tool based on tongue manifestations, and provide scientific evidence for the objectification of TCM tongue diagnosis.”

	[bookmark: italic12][bookmark: bold11]Methods
	

	[bookmark: italic13][bookmark: bold12]Study design
	4
	Present key elements of study design early in the paper
	5
	“A total of 2346 inpatients diagnosed with type 2 diabetes mellitus (T2DM) were enrolled… retrospective analysis … divided into DMD group and simple T2DM group.”

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	5-6
	“Patients were hospitalized in the Department of Endocrinology, Department of Cardiology, and Department of Traditional Chinese Surgery, the Second Affiliated Hospital of Tianjin University of TCM, from September 2022 to December 2024.”

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	6
	Inclusion criteria: T2DM diagnostic criteria (Chinese guideline 2020), age 18‑85, complete tongue data. Exclusion criteria: ventilator use, mental disorders, type 1 diabetes, severe organ failure, poor tongue image quality.

	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	N/A
	Not a matched study.

	[bookmark: italic17][bookmark: bold16]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	6,7-8
	DMD outcome defined by Expert Consensus: coronary stenosis ≥50% on CTA/angiography, ischemic stroke on MRI/CT, lower extremity arterial stenosis ≥50%. Exposures/predictors: general information, clinical parameters (hypertension, diabetes duration, etc.), 29 tongue manifestation characteristics.

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	7-9
	Data collected via standardized questionnaire from national R&D project. Tongue images acquired using TFDA‑1 analyzer (LED light, 2354 lux, 5000K); interpreted by two licensed TCM practitioners (intermediate or higher) with cross‑checking; disagreements adjudicated by senior physician.

	[bookmark: italic20][bookmark: bold20]Bias
	9
	Describe any efforts to address potential sources of bias
	9-10
	Tongue interpretation: independent evaluation by two practitioners, third senior physician for consistency. Missing data handled via MICE (5 imputations). Training/validation split 7:3. VIF and RF-RFE used to reduce overfitting and multicollinearity.

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	10
	Based on 10‑fold EPV principle: each predictor requires ≥10 positive outcome events. Final 12 predictors → at least 120 DMD patients needed. Actual included 1020 DMD patients (exceeds requirement).

	[bookmark: bold22][bookmark: italic22][bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	10
	Continuous variables (age, BMI, FBG, PBG, HbA1c) were assessed for multicollinearity using VIF; those with VIF >10 were excluded. No arbitrary grouping of continuous variables was performed.

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	10-11
	MICE for missing data; VIF for collinearity; RF‑RFE for feature selection; seven ML models (RF, XGBoost, LightGBM, SVM, DT, LR, ANN) with 5‑fold cross‑validation; evaluation metrics: AUC, accuracy, precision, recall, F1, calibration curve, DCA.

	[bookmark: italic26][bookmark: bold24]
	
	(b) Describe any methods used to examine subgroups and interactions
	Not reported
	No subgroup or interaction analyses reported.

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed
	10
	MICE (Multivariate Imputation by Chained Equations) with 5 imputations; all variables had missing rate <20%.

	[bookmark: bold26][bookmark: italic28]
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	Not applicable
	No complex sampling strategy used.

	[bookmark: italic29][bookmark: bold27]
	
	(e) Describe any sensitivity analyses
	Not reported
	No sensitivity analyses explicitly described

	Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	7 (Figure 1)
	Figure 1: Flowchart of patient screening and machine learning model construction. Initially screened 2847 patients; excluded 391 (incomplete data, poor tongue image quality, etc.); included 2346 patients; divided into training set (n=1642) and validation set (n=704).

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage
	7 (Figure 1)
	Figure 1 legend: Exclusions due to incomplete clinical data (n=156), poor tongue image quality (n=128), acute complications (n=62), refusal to participate (n=45).

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	7 (Figure 1)
	Figure 1 provides a complete flow diagram of participant selection and model construction

	[bookmark: italic34][bookmark: bold33][bookmark: italic35][bookmark: bold34]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	12-15 (Table 1& 2)
	Table 1 presents baseline characteristics of DMD group (n=1020) vs. T2DM group (n=1326), including age, diabetes duration, FBG, PBG, HbA1c, hypertension, smoking, drinking, and 29 tongue manifestation features.

	[bookmark: italic36][bookmark: bold36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	10
	“The data missing rate is all less than 20%.” Specific numbers not shown per variable, but missing data handled by MICE.

	[bookmark: bold37][bookmark: italic37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	N/A
	N/A

	[bookmark: italic38][bookmark: bold38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	12
	DMD group: 1020 patients (43.5%); T2DM group: 1326 patients (56.5%).

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	
	

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	
	

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	20 (Table 3)
	Table 3 provides performance metrics (AUC with 95% CI, accuracy, precision, sensitivity, specificity, F1) for all 7 models on training and validation sets. No traditional regression‑based adjusted odds ratios; ML models inherently adjust for multiple variables. Confounders not explicitly listed.

	[bookmark: bold42][bookmark: italic41]
	
	(b) Report category boundaries when continuous variables were categorized
	Not reported
	No continuous variables were categorized.

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	Not applicable
	Cross‑sectional study; no follow‑up time

	[bookmark: italic43][bookmark: bold44]Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	Not reported
	No subgroup, interaction, or sensitivity analyses reported.

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	28
	“This study systematically explored tongue manifestations significantly associated with DMD risk… XGBoost model achieved validation AUC 0.950… top predictors: diabetes duration, hypertension, pale red tongue, enlarged tongue.”

	[bookmark: bold47][bookmark: italic46]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	33-34
	Limitations: single‑center retrospective design (selection bias), subjectivity in tongue interpretation (despite standardization), lack of external validation, no deep learning‑based automatic feature extraction, no inclusion of multi‑omics data. Magnitude not quantified.

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	34 (Conclusion)

	“This study confirms that tongue features are independent predictors of DMD… provides a new tool for early non‑invasive screening… but requires external validation and prospective studies.”

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	34
	“Future external validation in different regions and populations is needed to further assess the model and its applicability.” Also note that the model may be suitable for primary care settings.

	[bookmark: bold50][bookmark: italic49]Other information
	

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	[bookmark: _GoBack]35
	“This study was funded by the National Key Research and Development Program of China (Grant No. 2017YFC1703305) and by two grants from the National Natural Science Foundation of China (Grant Nos. 82360884 and 82360955).” Role of funders not explicitly stated (common limitation).



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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