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1. Definition and Assignment Table of Research Variables
Table 1 Definition and Assignment of Study Variables
	Variables
	Definition
	Grouping and Assignment

	Group
	Perform a single catheterization
	Grouping based on whether the parturient received a single catheterization in the delivery room (single catheterization refers to the sterile technique of inserting a catheter through the urethra into the bladder to drain urine, followed by immediate removal of the catheter).[18]）
	0: Non-catheterization group, 
1: Catheterization group

	covariant 

	Age (years old))
	The age shall be determined according to the age of the maternal ID card as recognized by the system.
	continuous variable

	
	History of gestation
	Maternal history before delivery: nulliparous refers to a primipara, while multiparous refers to a parturient with ≥1 previous delivery.
	0: primipara, 
1: multipara

	
	instrumental delivery
	Mode of delivery: forceps delivery/assisted vaginal delivery/gluteal assistance/gluteal traction are all instrumental deliveries; otherwise, it is non-instrumental delivery.
	0：No,1：Yes


	
	Anesthesia method
	Perineal nerve block anesthesia: After routine perineal disinfection, one finger is inserted into the parturient's vagina to guide the needle until the left ischial spine is reached, while the other hand forms a skin bump between the anus and the left ischial tuberosity. The syringe needle is then inserted toward the left ischial spine, injecting approximately 5ml of 1% lidocaine. Intraspinal labor analgesia: When the cervical dilation reaches 3cm and the parturient requires analgesia, intraspinal labor analgesia is administered. The anesthesiologist injects the anesthetic into the subarachnoid or epidural space of the spinal canal, thereby blocking the spinal nerve roots and inducing anesthesia in the corresponding regions innervated by those nerve roots.
	0: Pubic nerve block anesthesia, 
1: Pubic nerve block anesthesia combined with intrathecal analgesia for labor

	
	Duration of the second stage of labor (min)
	Time from cervical dilation of 10cm to fetal delivery
	continuous variable 

	
	Intermittent catheterization (times)
	The number of times of single catheterization from regular uterine contraction to placenta delivery
	classified variable 

	
	Postpartum bladder urine volume (ml)
	Before returning to the ward (approximately 2 hours postpartum), routinely assist the parturient to attempt self-voiding. If the parturient fails to void spontaneously, measure the bladder urine volume using the PBSV4.1 bladder scanner produced by Mianyang Meike Company or via catheterization.
	continuous variable 

	
	Newborn weight (g)
	After the newborn is delivered, medical staff immediately place the infant on the radiant warmer to maintain stable vital signs. After drying the body, the weighing button is pressed, and the newborn is gently lifted according to voice instructions to reset the weighing system. The infant is then carefully placed back in the center of the weighing area on the radiant warmer. The data is read to determine the birth weight, recorded in grams with precision to 1g.
	continuous variable 

	
	Perineal edema
	During routine postpartum evaluation, the perineal area of the parturient is examined. If the skin texture disappears or the swollen skin protrudes above the healthy skin, this is diagnosed as edema.
	0: No,
1: Yes


	
	Perineal wound
	Perineal laceration: Grade I: Involves only the vaginal mucosa or perineal skin; Grade II: Involves the perineal muscles but does not involve the anal sphincter; Grade III: Further involves the anal sphincter; Grade IV: The laceration extends to the anal epithelium, resulting in communication between the vaginal and anal epithelia[45].
	0: intact perineum, 
1: episiotomy, 2: grade I laceration, 
3: grade II laceration, 
4: grade III and IV lacerations

	primary outcome measures
	PUR
	Overt PUR: Urine is fully filled in the bladder but cannot be voided spontaneously within 6–8 hours postpartum.[3]
	0: No,
1: Yes

	
	
	Covert PUR: The parturient is capable of spontaneous urination, but the post-void residual urine volume is ≥150ml.[4, 36]. In this study, the PVRV was routinely measured using a portable bladder scanner during the first spontaneous micturition after returning to the ward and after the removal of the indwelling urinary catheter, as well as during postpartum hospitalization when dysuria occurred.
	0: No,
1: Yes

	
	
	Total PUR: includes both overt and/or covert PUR.
	0: No,
1: Yes

	
	Indwelling urinary catheter
	After the parturient returns to the ward, if she still experiences difficulty in urination or is unable to void spontaneously despite repeated attempts to induce micturition, and if the bladder remains full, catheterization is performed. The catheter is retained in the bladder to drain the urine[18].
	0：No,
1：Yes

	
	voluntary micturition 
	Maternal patients can urinate spontaneously without induction measures from the time of delivery to discharge [39].
	0：No,,1：Yes

	
	Induced frequency of urination
	During the period from the delivery of the first child to the discharge of the parturient in the obstetrics ward, if dysuria or inability to urinate spontaneously occurs, methods such as listening to the sound of water flow, enema with glycerin suppository, or intramuscular injection of neostigmine may be employed to induce urination. Each induction of urination involves one or more of these methods.
	enumeration data



2. Research Quality Control
2.1 Study Design Phase
(1) Covariate Determination: Covariates to be included in this study were identified through a combination of literature review and analysis of real-world databases.
(2) Outcome Measure Determination: Outcome measures were extracted from a scoping review on the effectiveness of catheterization in preventing PUR. These were then discussed and finalized by the research team, taking into account real-world data availability.
(3) Pre-screening and Process Optimization: A preliminary data collection form and process were developed. Case pre-screening was conducted based on these, and the form and process were further refined according to the pre-screening results.
2.2 Data Collection Phase
(1) Before Data Collection:
Researcher Training: A researcher specializing in obstetrics and gynecology was selected and trained. The training covered the study content, methodology, data collection procedures, and operation of the electronic medical record system.
(2) During Data Collection:
Data Collection: The researcher selected study subjects according to the inclusion and exclusion criteria. Data were collected using an electronic data collection form following the constructs procedures. Original data and units were recorded during collection, with unit conversions performed later.
Access Control: The "sharing" function of the document was used to restrict access, ensuring that only authorized personnel could view or edit the files.
Data Backup and Storage: Cloud synchronization for documents was enabled, and files were saved on a non-system hard drive to prevent data loss.
2.3 Data Verification
The primary purpose of data verification was to inspect and validate the collected electronic medical record data, ensuring completeness and accuracy. The researcher performed consistency checks. A trained research assistant conducted random spot checks and outlier verification on the data collected by the researcher to ensure accuracy. Specific verification methods:
(1) Consistency Verification: Data consistency was checked when the same information appeared in different records.
Obstetric History Verification: The obstetric history obtained from the first nursing record was compared with the delivery record. Any discrepancies were resolved by checking the clinical course notes.
Anesthesia Method Verification: The method recorded in the special notes section of the delivery record was compared with the prenatal nursing record. Any discrepancies were resolved by checking the physician's order sheet to confirm consistency.
(2) Random Spot Check: At the end of each month, the trained research assistant randomly selected 10% of the cases collected by the researcher for detailed verification, including data completeness, accuracy, and consistency. Errors found during verification were corrected promptly. If the error rate exceeded 5% in the random sample, all data for that month were re-verified.
(3) Outlier Verification: Excel's filtering and functions were used for logical error checking.
Numerical Range Check: For example, verifying if values like age, duration of the second stage of labor, and newborn weight fell within reasonable ranges.
Temporal Sequence Check: For example, checking the time interval between the time of placental delivery and the time of first spontaneous voiding postpartum, and the interval between the time of placental delivery and the time of postpartum bladder urine volume assessment.
2.4 Data Cleaning
(1) Missing Value Handling: For missing or omitted data, eligibility was reconfirmed against the inclusion/exclusion criteria. Missing data were supplemented by checking the electronic information system. If data were indeed irretrievably missing, they were handled using multiple imputation.
(2) Removal of Duplicate Values: Duplicate records were identified and deleted by comparing key fields (e.g., maternal ID and delivery date).
(3) Correction of Erroneous Data: Data with input errors or logical contradictions were corrected. For example, correcting wrong times or numerical values.
(4) Standardization Processing: Data formats were unified. Unit conversions and category consolidation were performed using EXCEL software in conjunction with R software to ensure data consistency and analyzability.
(5) De-identification Processing: After data verification and cleaning were completed, IDs were removed and replaced with unique identifiers. These identifiers had no direct link to the original IDs, preventing the tracing back to individual identities, thereby protecting personal privacy and security.





Appendix 2
Table 1 Contingency Table of Single Catheterization and PUR without Adjusting for Confounders 
	Outcome
	Non-catheterization group n(%)
	Catheterization group n(%)
	Total
	χ²
	p

	PUR
	
	
	
	15.597
	＜0.001 

	Yes
	137 (25.4)
	128 (16.5)
	265
	
	

	No
	403 (74.6)
	648 (83.5)
	1051
	
	

	Total
	540
	776
	1316
	
	



Table 2 Contingency Table of Single Catheterization and Covert PUR without Adjusting for Confounders 
	Outcome
	Non-catheterization group n(%)
	Catheterization group n(%)
	Total
	χ²
	p

	Covert PUR
	
	
	
	13.947  
	＜0.001 

	Yes
	120 (22.2)    
	96 (12.4)  
	216  
	
	

	No
	420 (77.8)     
	680 (87.6)   
	1100 
	
	

	Total
	540            
	776          
	1316 
	
	




Table 3 Contingency Table of Single Catheterization and Overt PUR without Adjusting for Confounders
	Outcome
	Non-catheterization group n(%)
	Catheterization group n(%)
	Total
	χ²
	p

	Overt PUR
	
	
	
	 1.123   
	 0.379   

	Yes
	22 (4.1)
	41 (5.3)
	63   
	
	

	No
	518 (95.9)
	735 (94.7)
	1253 
	
	

	Total
	540           
	776          
	1316 
	
	



Table 4 Contingency Table of Single Catheterization and Indwelling Catheterization without Adjusting for Confounders 
	Outcome
	Non-catheterization group n(%)
	Catheterization group n(%)
	Total
	χ²
	p

	Catheterization
	
	
	
	0.047   
	 0.829   

	Yes
	 33 (6.1)
	 44 (5.7)
	 77   
	
	

	No
	 507 (93.9)
	 732 (94.3)
	 1239 
	
	

	Total
	 540            
	 776          
	 1316 
	
	





Table 5 Contingency Table of Single Catheterization and Spontaneous Voiding without Adjusting for Confounders
	Outcome
	Non-catheterization group n(%)
	Catheterization group n(%)
	Total
	χ²
	p

	Spontaneous voiding
	
	
	
	0.302
	0.584

	Yes
	404 (74.8)
	592 (76.3)
	996
	
	

	No
	136 (25.2)
	184 (23.7)
	320
	
	

	Total
	540
	776
	1316
	
	





Appendix 3 Sample Size Calculation 
Through retrospective review of cases, all eligible and excluded cases were included. To evaluate the statistical power of the available data, supplementary sample size calculations were performed. Due to the previous lack of PUR incidence data matching the study design and population characteristics, the sample size calculation referenced the PUR incidence rates of 16.5% in the catheterization group and 25.4% in the non-catheterization group in this study. Using the PASS2021 software, with a significance level of α=0.05, a power of 1-β=80%, and a ratio of 1:1, the calculated sample size required for each group was 325 cases, as shown in Figure 1.
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Figure 1 Sample size calculation results
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Figure 1 Distribution of propensity scores adjusted for inclusion criteria (left) and balance of propensity score treatment for confounding factors (right) 
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Figure 2 Distribution of propensity scores after adjustment for the propensity score model (left), and balance of propensity scores before and after adjustment for confounding factors (right) 
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Tests for Two Proportions

Numeric Results for Testing Two Proportions using the Z-Test with Unpooled Variance
Hypotheses: HO:P1-P2=0 vs. H1:P1-P2#0
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* Power was computed using the normal approximation method.
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