Supplementary Table 1. Comparison of baseline characteristics between the training group and validation group 
	Variables
	Total (n = 2965)
	Validation group

 (n = 890)
	Training group 

(n = 2075)
	Statistic
	P

	
	
	
	
	
	

	Age (years), Mean ± SD
	66.72 ± 12.75
	66.19 ± 12.60
	66.95 ± 12.81
	t=-1.49
	0.135

	BMI(kg/m²), Mean ± SD
	23.47 ± 3.67
	23.49 ± 3.67
	23.46 ± 3.67
	t=0.23
	0.822

	Male, n (%)
	1960 (66.10)
	585 (65.73)
	1375 (66.27)
	χ²=0.08
	0.778

	Hypertension, n (%)
	1600 (53.96)
	479 (53.82)
	1121 (54.02)
	χ²=0.01
	0.919

	DM, n (%)
	759 (25.60)
	221 (24.83)
	538 (25.93)
	χ²=0.39
	0.531

	CAD, n (%)
	337 (11.37)
	91 (10.22)
	246 (11.86)
	χ²=1.64
	0.200

	Ischemic stroke, n(%)
	262 (8.84)
	82 (9.21)
	180 (8.67)
	χ²=0.22
	0.636

	Length of initial ICU stay (min), M (Q₁, Q₃)
	1256.00 (1030.00, 1650.00)
	1272.50 (1050.00, 1695.00)
	1250.00 (1020.00, 1630.00)
	Z=-1.33
	0.185

	Duration of mechanical ventilation (h), M (Q₁, Q₃)
	2.00 (1.00, 3.00)
	2.00 (1.00, 3.00)
	2.00 (1.00, 3.45)
	Z=-1.29
	0.197

	Creatinine (μmol/L), M (Q₁, Q₃)
	64.00 (53.00, 83.00)
	64.00 (52.25, 82.00)
	64.00 (53.00, 84.00)
	Z=-0.55
	0.585

	WBC (×109/L), M (Q₁, Q₃)
	11.55 (8.78, 14.85)
	11.64 (9.00, 14.90)
	11.46 (8.73, 14.80)
	Z=-0.98
	0.329

	Neutrophils (×10⁹/L), M (Q₁, Q₃)
	10.00 (7.68, 13.00)
	10.00 (7.67, 13.00)
	10.00 (7.72, 13.00)
	Z=-0.09
	0.927

	Blood urea nitrogen (×10⁹/L), M (Q₁, Q₃)
	5.30 (4.00, 6.90)
	5.30 (4.00, 6.80)
	5.30 (4.00, 6.90)
	Z=-0.86
	0.390

	Platelets (×10⁹/L), M (Q₁, Q₃)
	179.00 (142.00, 225.00)
	183.50 (143.00, 231.00)
	178.00 (142.00, 224.00)
	Z=-0.96
	0.336

	PT (s), M (Q₁, Q₃)
	12.70 (12.10, 13.30)
	12.70 (12.20, 13.30)
	12.70 (12.10, 13.30)
	Z=-0.62
	0.533

	Albumin (g/L), M (Q₁, Q₃)
	33.00 (30.00, 36.00)
	33.00 (31.00, 36.00)
	33.00 (30.00, 36.00)
	Z=-0.74
	0.462

	Total bilirubin (μmol/L), M (Q₁, Q₃)
	13.00 (9.00, 20.00)
	12.80 (8.80, 20.38)
	13.10 (9.00, 19.80)
	Z=-0.60
	0.547

	MAP (mmHg), M (Q₁, Q₃)
	86.00 (79.00, 93.33)
	86.83 (79.00, 94.00)
	86.00 (79.00, 93.00)
	Z=-1.26
	0.209

	HR (beats/min), M (Q₁, Q₃)
	77.00 (68.00, 88.00)
	77.00 (68.00, 87.00)
	77.00 (68.00, 88.00)
	Z=-0.01
	0.993

	RR (breaths/min), M (Q₁, Q₃)
	20.00 (20.00, 20.00)
	20.00 (20.00, 20.00)
	20.00 (20.00, 20.00)
	Z=-1.35
	0.178

	NEWS, M (Q₁, Q₃)
	1.00 (1.00, 1.00)
	1.00 (1.00, 1.00)
	1.00 (1.00, 1.00)
	Z=-0.96
	0.336

	NRS-2002 score, M (Q₁, Q₃)
	3.00 (2.00, 4.00)
	3.00 (2.00, 4.00)
	3.00 (2.00, 4.00)
	Z=-0.31
	0.757

	APACHE Ⅱ score, M (Q₁, Q₃)
	7.00 (5.00, 9.00)
	7.00 (5.00, 9.00)
	7.00 (5.00, 10.00)
	Z=-1.77
	0.077

	GCS score, M (Q₁, Q₃)
	15.00 (15.00, 15.00)
	15.00 (15.00, 15.00)
	15.00 (15.00, 15.00)
	Z=-0.63
	0.528

	PaO2/FiO2 (mmHg), M (Q₁, Q₃)
	452.00 (272.00, 528.00)
	446.00 (279.25, 522.00)
	455.00 (269.00, 529.00)
	Z=-0.45
	0.650

	PaCO2 (mmHg), M (Q₁, Q₃)
	41.60 (38.00, 45.80)
	42.00 (38.00, 46.00)
	41.50 (38.00, 45.10)
	Z=-1.54
	0.124

	K+ (mmol/L), M (Q₁, Q₃)
	4.30 (4.00, 4.60)
	4.30 (4.00, 4.60)
	4.30 (4.00, 4.60)
	Z=-0.08
	0.932

	Na+ (mmol/L), M (Q₁, Q₃)
	138.00 (136.00, 140.00)
	138.00 (136.00, 140.00)
	138.00 (136.00, 141.00)
	Z=-0.81
	0.418

	Glucose (mmol/L), M (Q₁, Q₃)
	8.80 (7.20, 10.70)
	8.70 (7.20, 10.80)
	8.80 (7.20, 10.70)
	Z=-0.41
	0.683

	HGB (g/L), M (Q₁, Q₃)
	121.00 (104.00, 137.00)
	123.00 (105.00, 140.00)
	120.00 (104.00, 136.00)
	Z=-1.73
	0.084

	lactate (mmol/L), M (Q₁, Q₃)
	1.30 (0.90, 1.90)
	1.20 (0.90, 1.80)
	1.40 (1.00, 2.00)
	Z=0.11
	0.738


APACHE II, Acute Physiology and Chronic Health Evaluation II; BMI, Body Mass Index; CAD, Coronary Artery Disease; DM, Diabetes Mellitus; GCS Glasgow Coma Scale; HGB, Hemoglobin; HR, Heart Rate; MAP Mean Arterial Pressure; NEWS National Early Warning Score; NRS-2002 Nutritional Risk Screening 2002; PaCO2, Partial Pressure of Carbon Dioxide; PaO2/FiO2, Ratio of Partial Pressure of Oxygen to Fraction of Inspired Oxygen; RR, Respiratory Rate; SD, Standard Deviation; SICU, Surgical Intensive Care Unit; WBC White Blood Cell Count

Supplementary Table 1. STROBE Statement—checklist of items for observational studies

	#
	Section

/Topic
	Item (D;V)
	Requirement
	Location in Manuscript (to be filled)

	1
	Title / Abstract
	Title 1 (D;V)
	Identify the study as a prediction model development and validation study, including target population and outcome.
	Title: "Construction and Validation of Risk Factors Prediction Model for Unplanned Readmission to the Surgical Intensive Care Unit: A Retrospective Study" — clearly indicates both development and validation.

	2
	Title / Abstract
	Abstract 2 (D;V)
	Provide structured summary: objectives, design, setting, participants, sample size, predictors, outcome, statistical analysis, results, conclusion.
	Abstract (Objectives/Background, Methods, Results, Conclusions). Includes: retrospective cohort, non-cardiac surgery, 7-day unplanned SICU readmission, APACHE II/NEWS/prothrombin time/creatinine/HR/PaO₂/FiO₂/HGB predictors, AUC 0.93/0.88, sensitivity 0.82, specificity 0.87.

	3a
	Introduction
	Background 3a (D;V)
	Explain medical background and rationale for developing/validating the prediction model.
	Background, paragraphs 1-2: explains clinical significance of unplanned ICU readmission (mortality 16.1–19.0%), impact on resources, and lack of specific prediction tools for non-cardiac general surgery patients.

	3b
	Introduction
	Objectives 3b (D;V)
	State specific objectives, including whether the study reports development, validation, or both.
	Introduction, last paragraph: "this study was undertaken to investigate risk factors for unplanned readmission to the SICU... to establish a predictive model, and to develop an easy-to-use nomogram." Both development and validation are stated.

	4a
	Methods
	Source of Data 4a (D;V)
	Describe study design and data sources, and clearly distinguish development and validation datasets.
	Methods – Patients: retrospective cohort; patients randomly divided into training (n=2,075) and validation (n=890) sets in a 7:3 ratio. Data extracted from Anesthesia Clinical Information System and Electronic Medical Record System.

	4b
	Methods
	Key Dates 4b (D;V)
	Specify key study dates: recruitment start/end, follow-up end.
	Methods – Patients: initial SICU admission between January 1, 2024 and May 31, 2026. Readmission outcomes ascertained through June 7, 2026 to ensure complete 7-day follow-up.

	5a
	Methods
	Setting 5a (D;V)
	Describe study setting (e.g., single-center, multicenter), number and location of centers.
	Single‑center (The First Affiliated Hospital of Naval Medical University, Shanghai, China).

	5b
	Methods
	Eligibility 5b (D;V)
	Describe inclusion and exclusion criteria for participants.
	Methods – Patients: inclusion (age≥18, non-cardiac surgery under GA, SICU stay≥24h, complete data) and exclusion (death during first SICU stay, discharge against advice, transfer, missing data) criteria clearly listed.

	6a
	Methods
	Outcome Definition 6a (D;V)
	Clearly define the outcome, including measurement method and timing.
	Methods – Grouping Criteria: unplanned readmission to SICU within 7 days of being transferred out of SICU during the same hospital stay.

	6b
	Methods
	Blinding Outcome 6b (D;V)
	Report whether outcome assessment was blinded.
	Retrospective design; outcome data extracted from electronic medical records. Blinding is not explicitly stated but inherent to objective electronic data extraction.

	7a
	Methods
	Predictor Definition 7a (D;V)
	Clearly define all predictors, including measurement methods and timing.
	Methods – Data Collection: variables categorized (demographics, scores at admission, blood gas on admission, labs prior to discharge, vital signs prior to discharge). APACHE II and NEWS defined by standard scoring systems. Lab values are the most recent before SICU discharge.

	7b
	Methods
	Blinding Predictors 7b (D;V)
	Report whether predictor assessment was blinded.
	Retrospective; predictors extracted from medical records by researchers who were not involved in clinical care, without knowledge of readmission outcome at the time of extraction.

	8
	Methods
	Sample Size 8 (D;V)
	Explain how sample size was determined.
	Methods – Patients: sample size calculated using EPV (events per variable) method, requiring EPV >5. Based on 7 predictors and a reported readmission rate of 5.69%, the required sample was ~683 after accounting for 10% missing data; final enrolled n=2,965.

	9
	Methods
	Missing Data 9 (D;V)
	Describe handling of missing data (e.g., complete case, imputation).
	Methods – Data Analysis: missing <5% imputed by mean (normal distribution), median (non-normal), or mode (categorical); 5–20% by multiple imputation; >20% excluded.

	10a
	Methods
	Predictor Processing 10a (D;V)
	Describe how continuous predictors were handled (cutoffs, transformations).
	Continuous variables were used as continuous in the regression model. Optimal cutoffs were determined by maximizing the Youden index from ROC curves for clinical interpretation, but the final model uses continuous values.

	10b
	Methods
	Model Building 10b (D;V)
	Describe model building strategy (e.g., univariate screening, stepwise).
	Methods – Data Analysis: variables with P≤0.05 in univariate analysis were entered into multivariable logistic regression (after collinearity diagnostics, VIF<5). Backward elimination retained only variables with P≤0.05 in the final model.

	10c
	Methods
	Model Performance 10c (D;V)
	Describe measures used to evaluate model performance (discrimination, calibration).
	Methods – Data Analysis: AUC for discrimination; Hosmer‑Lemeshow test and calibration curves for calibration; DCA for clinical utility; internal validation by Bootstrap (1,000 resamples).

	10d
	Methods
	Validation Method 10d (D)
	Describe internal validation method (bootstrap, cross‑validation, temporal).
	Methods – Data Analysis: internal validation using Bootstrap resampling (1,000 resamples) with calibration curve correction. Independent validation using the 30% hold‑out validation cohort (n=890).

	11
	Methods
	Risk Groups 11 (D;V)
	Describe how risk groups were created.
	Not applicable — nomogram provides individual risk probability; no arbitrary risk groups were created.

	12
	Results
	Validation Comparison 12 (V)
	For validation, report any differences between development and validation datasets.
	Results – Internal and External Validation: the validation set (n=890) had a readmission rate of 2.1% (19/890). AUC 0.88 (95% CI 0.84–0.93), H-L P=0.274, overall accuracy 85.7%. Baseline characteristics comparison is shown in Table 1.

	13a
	Results
	Participant Flow 13a (D;V)
	Describe participant flow and number of outcome events.
	Figure 1 (flowchart) shows patient selection. Results – Clinical characteristics: 50 readmission events (2.4%) in training cohort; 19 (2.1%) in validation cohort.

	13b
	Results
	Baseline Characteristics 13b (D;V)
	Describe baseline characteristics and missing data.
	Table 1: comprehensive baseline characteristics stratified by readmission status (non-readmission vs. readmission) for both training and validation cohorts. Missing data handling described in Methods.

	13c
	Results
	Validation Comparison 13c (V)
	For validation, compare important variables between development and validation datasets.
	Table 1 presents training and validation groups separately, allowing direct comparison. Key differences noted in the text: validation group readmission rate 2.1% vs training 2.4%.

	14a
	Results
	Full Model 14a (D)
	Present the full prediction model (regression coefficients, intercept).
	Table 2: full model with β coefficients, S.E., Z, P, and OR (95% CI) for all 7 predictors. Prediction equation: Logit(P) = −6.02 + 0.33×PT + 0.03×HR + 0.13×APACHE II + 0.84×NEWS − 0.01×PaO₂/FiO₂ − 0.06×HGB + 0.01×creatinine.

	15
	Results
	Model Performance 15 (D;V)
	Report model performance metrics with confidence intervals.
	Results – Internal and External Validation: Training AUC 0.93 (95% CI 0.89–0.97); validation AUC 0.88 (95% CI 0.84–0.93). Calibration: H-L P=0.513 (training), P=0.274 (validation). Sensitivity 0.82, specificity 0.87 at optimal cutoff 0.066.

	16
	Discussion
	Limitations 16 (D;V)
	Discuss study limitations.
	Discussion – Limitations: single‑center, retrospective, some biomarkers excluded due to >20% missing data (CRP, PCT, BNP, D-dimer), cardiac surgery excluded, intraoperative variables not included, lack of external validation, need for multi‑center prospective validation.

	17
	Discussion
	Interpretation 17 (D;V)
	Interpret results in light of limitations and objectives.
	Discussion: each independent risk factor (APACHE II, NEWS, PT, creatinine, HR, PaO₂/FiO₂, HGB) is interpreted with reference to prior literature and clinical mechanisms.

	18
	Discussion
	Implications 18 (D;V)
	Discuss clinical implications and future research.
	Discussion and Conclusion: nomogram provides a simple bedside tool for individualized risk assessment; helps clinicians identify high-risk patients and guide discharge decisions; future multi‑center studies needed for external validation.

	19
	Other
	Protocol/Registration 19 (D;V)
	Provide ethics approval and informed consent information.
	Declarations – Ethics approval and consent to participate: Approved by Medical Ethics Committee of the First Affiliated Hospital of Naval Medical University (Approval No. CHEC2025-317, approved on August 4, 2025). The committee approved retrospective review of de‑identified data from January 1, 2024 to May 31, 2026 (outcomes through June 7, 2026). Written informed consent waived by the Ethics Committee.

	20
	Other
	Funding 20 (D;V)
	Provide funding source.
	Declarations – Funding: Supported by the Excellent Young Talent Nurturing Program from Shanghai Nursing Association. The funding body had no role in study design, data collection, analysis, interpretation, or manuscript preparation.

	21
	Other
	Supplementary 21 (D;V)
	Indicate where supplementary materials (e.g., TRIPOD checklist) are available.
	Supplementary Table 1 (this STROBE checklist) is available as supplementary material.

	22
	Other
	Conflict of Interest 22 (D;V)
	Provide conflict of interest statement.
	Declarations – Competing interests: The authors declare no competing interests.


