Additional Files
Supp. A. Pre-specified candidate meaningful factors: 
Demographic variables
· The education level of the parturient women, including below bachelor's degree, bachelor's degree, master's degree, or above.
· The number of cesarean deliveries. 
· The type of incision in the prior cesarean delivery, including horizontal or longitudinal incision. 
Preoperative psychological variables
· Assessment of pain fear using the Fear of Pain Questionnaire-III (FPQ-III), including three dimensions: severe pain (such as fractures), minor pain (such as paper cuts), and medical pain (such as injections). The total score of the FPQ-III ranges from 30 to 150. No definitive clinical cut-off has been established in the literature to date; the measure is typically analyzed as a continuous variable, with higher scores indicating greater fear of pain.
· Assessment of pain catastrophizing using the Pain Catastrophizing Scale (PCS), including three dimensions: helplessness, magnification, and rumination. The PCS total score ranges from 0 to 53; a cutoff value of 30 or higher is defined as “high pain catastrophizing.”
· Assessment of anxiety using the Generalized Anxiety Disorder-7 (GAD-7); anxiety is defined as a GAD score with a cutoff value of 5 or higher.
Peri-operative pain information of the parturient
· History of pain during pregnancy: without pain, with pain (incision pain, low-back pain, perineal pain, etc.). 
· Assessment of pain using the Visual Analogue Scale (VAS) in the previous CD. 
· Assessment of expected pain using the VAS for the current CD.
· Pain score at 24 hours post-surgery.

Supp. B. Pain assessment methods 
Pain intensity was measured with either a 10‑cm visual analog scale (VAS) or an 11‑point numeric rating scale (NRS), per the study protocol. The VAS is a 10‑cm horizontal line anchored at “no pain” (0 cm) and “worst imaginable pain” (10 cm). Patients mark the line at their current pain level; the score is the distance in millimeters from the zero anchor, yielding a continuous measure from 0 to 10. The NRS is an 11‑point ordinal scale from 0 (“no pain”) to 10 (“worst possible pain”), on which patients choose the integer best representing their pain. Both instruments are validated, reliable, and responsive for assessing pain severity across clinical populations. Pain was classified by VAS as mild (1–3 cm), moderate (4–6 cm), or severe (7–10 cm), and by the 0–10 NRS as mild (1–3), moderate (4–6), or severe (7–10). The NRS was preferred in clinical settings that required rapid, repeated assessments, while the VAS was favored in research contexts that demanded greater sensitivity to detect subtle changes in pain intensity. All assessments were conducted by trained investigators blinded to group allocation, and standardized instructions were given before each measurement to minimize inter‑rater variability.

Table S1 Variance inflation factors (VIF) for variables included in the LASSO regression model
	Variables
	VIF

	Age
	1.50 

	BMI
	1.08 

	Gestational week
	1.13 

	Education
	1.17 

	The type of prior incision scar
	1.21 

	Time since prior CD
	1.47 

	Number of prio CD
	1.24 

	Pain history during pregnancy
	1.12 

	Blood loss
	1.13 

	Duration of operation
	1.11 

	GAD-7 score
	3.04 

	Anxiety
	2.61 

	PCS score
	2.22 

	FPQ-III score
	1.49 

	Pain score of prior CD
	1.40 

	Expected pain score
	1.15 

	Rest pain score at POD1
	1.97 

	Move pain score at POD1
	1.92 

	Uterine contraction pain score at POD1
	1.89 


VIF values greater than 10 were considered to indicate severe multicollinearity; values between 5 and 10 suggest moderate collinearity. All VIF values in the model were below the threshold of 5, indicating no significant multicollinearity among the predictors.
BMI body mass index, CD Cesarean deliveries, GAD-7 Generalized Anxiety Disorder Scale-7, PCS Pain Catastrophizing Scale, FPQ-III Fear of Pain Questionnaire-III, POD postoperative day
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[bookmark: _GoBack]Fig. S1 Receiver operating characteristic (ROC) curves for predictive models. AUCs were corrected for optimism using 500 bootstrap resamples. The red dot indicates the model's optimal cutoff value determined by the Youden index. AUC Area Under Curve, CI Confidence Interval
Table S2 Multivariate logistic regression analysis for factors associated with persistent pain at 90 days following repeated CD 
	Variables
	aOR† (95% CI)
	P - value

	(Intercept)
	0.009 (0.001 - 0.063)
	0.000

	With pain during pregnancy (yes vs. no)
	1.305 (0.783 - 2.176)
	0.308

	Blood loss (per mL)
	1.002 (1.000 - 1.004)
	0.104

	Operation duration (per min)
	1.017 (0.987 - 1.048)
	0.266

	Anxiety (yes vs. no)
	2.043 (1.05 - 3.974)
	0.036

	FPQ-III medical pain
	1.019 (0.985 - 1.054)
	0.275

	Rest pain at POD1 (per 1 score)
	0.756 (0.541 - 1.055)
	0.101

	Average pain at POD1 (per 1 score)
	1.566 (1.092 - 2.248)
	0.015


CD cesarean delivery, FPQ fear of pain questionnaire, aOR adjusted odds ratio, CI confidence interval, POD postoperative day
†Adjusted for all variables in the multivariable model (selected by LASSO regression).
Reconstructed pool of independent variables: PCS was defined as pain catastrophizing (diagnosed by PCS ≥ 30), and FPQ-III was represented by its three subdimensions, which were entered as independent variables into the LASSO selection pool.
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