[bookmark: _Hlk183778542]                          Table 1. Definition of variables
	Variable
	Definition

	Hypertension
	History of hypertension and use of antihypertensive medication; systolic blood pressure ≥130 mmHg and/or diastolic blood pressure ≥80 mmHg on three occasions at rest after admission to hospital and diagnosed as hypertensive by the cardiology department.

	Cardiopathy 

	Documented history of CAD, confirmed by coronary angiography or elevated troponin T/I.
Bradycardia (heart rate <50 beats/min) on ECG.
NT-proBNP ≥300 ng/L with preserved or reduced ejection fraction, diagnosed as heart failure.
Arrhythmias (e.g., atrial fibrillation, frequent PVCs) on ECG or ambulatory ECG.
Hypertrophic or dilated cardiomyopathy diagnosed by cardiology.
Moderate-to-severe cardiac valve regurgitation.

	Diabetes
	History of diabetes mellitus and use of glucose-lowering medication; hospitalized and diagnosed with diabetes mellitus by endocrinologist department [1]

	Stroke
	History of stroke or CT or MRI findings of stroke after admission to hospital

	Lung diseases
	History of asthma, COPD, lung infections, bronchitis, and interstitial lung changes; Coughing and sputum on admission to hospital and the presence of lung disease was confirmed after respiratory medicine department

	Hypoxemia
	Preoperative arterial blood gases with partial pressure of oxygen between 80 and 60 mmHg

	Hypercapnia
	Carbon dioxide partial pressure in preoperative arterial blood gas >40 mmHg

	Hepatic insufficiency
	alanine aminotransferase＞35IU/L and aspartate aminotransferase>30IU/L

	Hypoproteinemia
	Albumin between 35-30g/L

	Renal insufficiency
	Previously diagnosed with renal insufficiency, creatinine greater than 120 µmol/L or glomerular filtration rate between 30-80 ml/min on admission and diagnosed with renal insufficiency after consultation with an endocrinologist

	Intraoperative hypothermia
	The patient's core body temperature is less than 36°C during surgery.

	Intraoperative hypotension
	Intraoperative systolic blood pressure <90 mmHg and/or mean arterial pressure <60 mmHg for 5 minutes

	natural cavitation
	Transurethral resection of bladder tumor, transanal endoscopic surgery, hysteroscopic surgery, endoscopic submucosal dissection.

	Others surgery

	Stripping of great saphenous vein，Axillary lymph node dissection.

	PACU rescue non-opioid analgesics
	tramadol or parecoxib was administered to patients when the NRS score ≥4 following extubation in the PACU.

	PACU rescue opioid analgesics
	If patients continued to exhibit an NRS score of 4 or higher following tramadol or parecoxib administration, sufentanil or fentanyl was subsequently administered in the PACU.


[1] ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D, et al. 2. Classification and Diagnosis of Diabetes: Standards of Care in Diabetes-2023. Diabetes care. 2023;46:S19-s40.
                       

Table 2. Definition of PPCs
	PPCs
	Definition

	Postoperative pneumonia
	The patient has received antibiotics for suspected respiratory infection and met one or more of the following criteria: new or changed sputum, new or changed lung opacities, fever, white blood cell count >12×109/L

	[bookmark: _Hlk198364250]Postoperative hypoxemia
	Postoperative PaO2 <8 kPa (60 mm Hg) on room air, PaO2:FiO2 ratio <40 kPa (300 mm Hg), or arterial oxyhemoglobin saturation measured with pulse oximetry <90% and needing oxygen therapy

	Pleural effusion
	Chest radiograph showing blunting of costophrenic angle, loss of sharp silhouette of ipsilateral hemidiaphragm in the upright position, evidence of displacement of adjacent anatomical structures, or (in supine position) hazy opacity in one hemithorax with preserved vascular shadows.

	Atelectasis
	Lung opacification with the shift of mediastinum, hilum, or hemidiaphragm towards the affected area, and compensatory over-inflation in adjacent non-atelectatic lung

	Pneumothorax
	Air in pleural space with no vascular bed surrounding visceral pleura


Note: Postoperative pneumonia and hypoxemia were diagnosed by the surgeon, while pleural effusion, atelectasis, and pneumothorax were identified by the imaging physician based on radiological findings.






















                     Table 3. Characteristics of patients after PSM
	Variable
	PACU RD
(n=125)
	PACU no RD
(n=125)
	SMD
	P values

	Age
	
	
	0.02
	0.9

	<60
	60 (48)
	58 (46)
	
	

	≥61 to 70
	41 (32.8)
	49 (39.2)
	
	

	≥71 to 80
	24 (19.2)
	18 (14.4)
	
	

	Male (%)
	51 (40.8)
	52 (41.60)
	0.16
	0.09

	BMI (kg/m2)
	24.16±3.25
	24.22±3.46
	0.02
	0.88

	STOP-Bang scores≥3
	103 (82)
	13 (82.4)
	0
	1

	ASA classification
	
	
	0.09
	0.46

	II
	33 (26.4)
	28 (22.4)
	
	

	III
	92 (73.6)
	97 (77.60)
	
	

	Smoking
	14 (11.2)
	12 (9.60)
	0.05
	0.68

	Alcohol abuse
	12 (9.6)
	7 (5.60)
	0.08
	0.51

	Hypertension
	31 (24.8)
	36 (28.80)
	0.09
	0.48

	Cardiopathy
	6 (4.8)
	9 (7.2)
	0.1
	0.42

	Diabetes
	12 (9.6)
	14 (11.2)
	0.05
	0.68

	Stroke
	10 (8)
	13 (10.4)
	0.08
	0.51

	Hepatic insufficiency
	5 (4)
	2 (1.6)
	0.15
	0.44

	Hypoproteinemia
	3 (2.4)
	1 (0.8)
	0.13
	0.61

	Lung diseases
	30 (24)
	24 (19.2)
	0.12
	0.36

	Hypoxemia
	10 (8)
	13 (10.4)
	0.08
	0.51

	aCCI
	3 (2, 4)
	3 (2, 4)
	0.04
	0.82

	Hb level
	
	
	0.12
	0.13

	≥10g/L
	107 (85.6)
	104 (83.2)
	
	

	≥7 to 10g/L
	16 (12.8)
	20 (16)
	
	

	＜7g/L
	2 (1.6)
	1 (0.8)
	
	

	Albumin level
	
	
	0.16
	0.34

	≥35g/L
	90 (72)
	82 (65.6)
	
	

	≥30 to 35g/L
	18 (14.4)
	25 (20)
	
	

	＜30g/L
	17 (13.6)
	18 (14.4)
	
	

	Anesthesia methods
	
	
	0.04
	0.78

	Total intravenous anesthesia
	7 (5.6)
	6 (4.8)
	
	

	Intravenous-inhalational anesthesia
	118 (94.4)
	119 (95.2)
	
	

	Intraoperative hypothermia
	10 (8)
	11 (8.8)
	0.03
	0.83

	Intraoperative hypotension
	18 (14.4)
	19 (15.2)
	0.02
	0.82

	Intraoperative fluid administration (ml)
	1800(1500, 2400)
	1800 (1400, 2300)
	0.01
	0.81

	Intraoperative blood loss (ml)
	100(50, 100)
	50 (50, 100)
	0.11
	0.24

	Time of last of Sufentanil (min)
	35(25, 45)
	35 (30, 40)
	0.07
	0.24

	Time of last of muscle relaxant (min)
	41 (31, 55)
	42 (32, 56)
	0.03
	0.79

	Postoperative moderate to severe pain
	21 (16.8)
	21 (16.8)
	0
	1

	Type of surgery1
	
	
	0.12
	0.95

	Thoracic surgery
	43 (34.4)
	43 (34.4)
	
	

	Laparoscopic surgery
	58 (46.4)
	59 (47.2)
	
	

	Open abdominal surgery
	7 (5.6)
	5 (4)
	
	

	Hepatobiliary surgery
	3 (2.4)
	5 (4)
	
	

	Natural cavity surgery
	2 (1.6)
	2 (1.6)
	
	

	Head & neck and breast cancer surgery
	10 (8)
	9 (7.2)
	
	

	Orthopedic surgery
	2 (1.6)
	2 (1.6)
	
	

	Other surgery
	0 (0)
	0 (0)
	
	

	PCIA
	109 (87.2)
	111 (88.8)
	0.05
	0.68

	PACU rescue non-opioid analgesics
	21 (16.8)
	21 (16.8)
	0
	1

	PACU rescue opioid analgesics
	12 (9.6)
	11 (8.8)
	0.03
	0.83

	Time of surgery (min)
	150 (115, 200)
	145 (115, 196)
	0.002
	0.53

	Note：Data were presented as mean±SD, median (IQR), or n (%); IPTW: Inverse probability of treatment weighting; RD: Respiratory depression; PACU: Post-anesthesia care unit; SMD: Standardized mean difference; BMI: Body mass index; ASA: American Society of Anesthesiologists; Cardiopathy: Including coronary artery disease, bradycardia, arrhythmia, and heart failure; Hb: Hemoglobin; aCCI: age-adjusted Charlson comorbidity index; Postoperative moderate: severe pain NRS ≥4; PCIA: patient-controlled intravenous analgesia; *Definition of other surgery was showed appendix. 




Table 4. VIF for risk factors of RD in the PACU (VIF: variance inflation factor)
	Variable
	VIF

	ASA class III (%)
	1.17

	STOP-Bang Score≥3(%)
	1.04

	PACU rescue opioid analgesics (%)
	1.016

	Preoperative lung diseases (%)
	1.07

	Intraoperative hypothermia (%)
	1.01


 



                        








          Table 5. VIF for the effect of RD in the PACU on postoperative outcomes 
	Outcomes
	VIF

	Unplanned transfer to ICU (%)
	1.041

	PPCs (%)
	4.972

	Postoperative pneumonia (%)
	2.344

	Postoperative hypoxemia (%)
	1.197

	Pleural effusion (%)
	1.892

	Atelectasis (%)
	3.032

	Average length of stay(days)
	1.062
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Figure 1. Covariate Balance Plot after IPTW





[image: ]
Figure 2. Plot of distributional balance for distance in PSM（0:no respiratory depression;1：respiratory depression）

























[bookmark: _GoBack]Table 6. Linearity test results for continuous variables using restricted cubic splines
	Variable
	
χ² 
	P for non linearity
	Linearity assumption

	BMI
	1.22
	0.54
	Accepted

	aCCI
	4.99
	0.08
	Accepted

	Bleeding
	0.63
	0.73
	Accepted

	Time of last of muscle relaxant 
	0.74
	0.69
	Accepted

	Fluids
	1.85
	0.4
	Accepted
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