Supplementary Table S1. Anesthesia and Surgical Characteristics
	Characteristic
	Direct lifting method
(n = 445)
	Indirect lifting method
(n = 454)
	P value

	Rocuronium use (mg)
	40 (35–50)
	40 (35–50)
	0.997

	Inhalation anesthetic use
	104 (23.4%)
	108 (23.8%)
	

	Cuff pressure (cmH₂O)
	26 (25–26)
	26 (25–26)
	0.565

	Gastric tube insertion
	197 (44.3%)
	214 (47.1%)
	0.422

	Anesthesia time (min)
	214
 (151–304.5)
	215
(151.8–308)
	0.781

	Operation time (min)
	147
 (93–235)
	150.5
(93–240.3)
	0.750

	Intraoperative infusion volume (mL)
	1150
 (700–2000)
	1160
(700–2150)
	0.562

	Type of surgery
	
	
	

	   Gastroenterological
	130 (29.2%)
	135 (29.7%)
	

	   Orthopedic
	73(16.4%)
	69 (15.2%)
	

	   Urology
	52 (11.7%)
	51 (11.2%)
	

	   Gynecology
	43 (9.7%)
	51 (11.2%)
	

	   Breast surgery
	           31 (7.0%)
	42 (9.3%)
	

	   Otorhinolaryngology
	35 (7.9%)
	28 (6.2%)
	

	   Dermatology
	21 (4.7%)
	20 (4.4%)
	

	   Ophthalmology
	18 (4.0%)
	18 (4.0%)
	

	   Plastic surgery
	14 (3.2%)
	17 (3.7%)
	

	   Neurosurgery
	14 (3.2%)
	14 (3.1%)
	

	   Vascular
	13 (2.9%)
	17 (2.0%)
	

	   Hematology
	1 (0.2%)
	0 (0%)
	

	Surgical position
	
	
	

	   Supine
	237 (53.3%)
	246 (54.2%)
	

	   Low head / high foot
	65 (14.6%)
	81 (17.8%)
	

	   High head / low foot
	52 (11.7%)
	38 (8.6%)
	

	   Prone
	39 (8.8%)
	27 (6.0%)
	

	   Side
	21 (4.2%)
	39 (8.6%)
	

	   Lithotomy
	27 (6.1%)
	17 (3.7%)
	

	   Side and prone
	4 (0.9%)
	3 (0.7%)
	

	   Semi-sitting
	0 (0%)
	2 (0.4%)
	


Data are expressed as number (%) or median (interquartile range).
mITT: modified intention-to-treat.


Supplementary Table S2. Comparison of demographic data and airway-related variables between the two epiglottis lifting groups (PPS)
	Characteristic
	Direct lifting method
 (n = 432)
	Indirect lifting method 
(n = 447)
	P value

	Physician
	
	
	0.452

	   Resident
	117 (27.1%)
	137 (30.6%)
	

	   Fellow
	180 (41.7%)
	183 (40.9%)
	

	   Board-certified anesthesiologist
	135 (31.2%)
	127 (28.5%)
	

	Age (y)
	68 (55–76)
	67 (53–76)
	0.436

	Sex
	
	
	0.252

	   Male
	215 (49.8%)
	205 (45.9%)
	

	   Female
	217 (50.2%)
	242 (54.1%)
	

	Height (cm)
	160.6 (153.5–168)
	160.0 (153.2–166.7)
	0.258

	Weight (kg)
	61.6 (52–69)
	60.8 (53.4–70)
	0.741

	BMI (kg/m²)
	23.4 (20.9–26.0)
	23.6 (21.1–26.7)
	0.213

	ASA classification
	
	
	0.471

	   I/II/III
	45 (10.4%)/343 (79.4%)/44 (10.2%)
	49 (11.0%)/363 (81.3%)/35 (7.7%)
	

	Airway evaluations
	
	
	

	   Mallampati class 1/2/3/4
	196 (45.4%)/185 (42.8%)/42 (9.7%)/9 (2.1%)
	206 (46.1%)/191 (42.7%)/ 41 (9.2%)/9 (2.0%)
	0.992

	   Maximum mouth opening (cm)
	4.8 (4–5.5)
	4.8 (4–5.5)
	0.645

	   Thyromental distance (cm)
	7.5 (6.8–8)
	7.3 (6.9–8)
	0.626

	   Presence of edentulism
	113 (26.2%)
	111 (24.8%)
	0.699

	   Snoring
	155 (35.9%)
	139 (31.1%)
	0.134

	   SAS
	38 (8.8%)
	36 (8.1%)
	0.717


Data are expressed as number (%) or median (interquartile range).
PPS: per-protocol set (sensitivity analysis). BMI: body mass index, ASA: American Society of Anesthesiologists, SAS: sleep apnea syndrome.




















Supplementary Table S3. Primary outcome (PPS)
	Outcomes
	Direct lifting method 
 (n = 432)
	Indirect lifting method 
 (n = 447)
	Direct vs Indirect
OR (95% CI)
	
Direct vs Indirect
ARD (95% CI)
	
P value

	Incidence of the composite of intubation-related complications
	184 (42.6%)
	186 (41.6%)
	1.04 (0.80–1.36) 
	+1.0% 
(−5.5% to +7.5%)
	
0.785


Data are expressed as number (%). OR: odds ratio, CI: confidence interval; ARD: absolute risk difference (Direct minus Indirect). ARD 95% CI calculated using normal approximation.
PPS: per-protocol set (sensitivity analysis).







































Supplementary Table S4. Secondary outcomes-1: each component of the primary outcome (PPS)
	Outcomes
	Direct lifting method  
(n = 432)
	Indirect lifting method 
 (n = 447)
	Direct vs Indirect
OR (95% CI)
	
Direct vs Indirect
ARD (95% CI)
	P value

	Hoarseness Score ≥1
	110 (25.5%)
	114 (25.5%)
	1.00 (0.74–1.35)
	−0.0%
 (−5.8% to +5.7%)
	1.00

	   = 0
	322 (74.5%)
	333 (74.5%)
	
	
	

	   = 1
	76 (17.6%)
	88 (19.7%)
	
	
	

	   = 2
	34 (7.9%)
	26 (5.8%)
	
	
	

	   = 3
	0 (0%)
	0 (0%)
	
	
	

	Sore throat NRS ≥1
	114 (26.4%)
	115 (25.7%)
	1.04 (0.77–1.40)
	+0.7% 
(−5.1% to +6.5%)
	0.878

	   Median NRS
	0 (0–1)
	0 (0–1)
	
	
	0.847

	Hypoxemia
	0 (0%)
	2 (0.45%)
	0.206
 (0.010–4.31) *
	−0.4% 
(−1.1% to +0.2%)
	0.500

	Aspiration
	0 (0%)
	0 (0%)
	N/A
	N/A
	1.00

	Dental injury
	0 (0%)
	0 (0%)
	N/A
	N/A
	1.00

	Epiglottal displacement ≥1
	19 (4.4%)
	0 (0%)
	42.207 
(2.540-701.298) *
	+4.4% 
(+2.5% to +6.3%)
	<0.0001

	   = 0
	413 (95.6%)
	447 (100%)
	
	
	

	   = 1
	9 (2.1%)
	0 (0%)
	
	
	

	   = 2
	7 (1.6%)
	0 (0%)
	
	
	

	   = 3
	3 (0.7%)
	0 (0%)
	
	
	


Data are expressed as number (%) or median (interquartile range). OR: odds ratio, CI: confidence interval; ARD: absolute risk difference (Direct minus Indirect); NRS: numerical rating scale. ARD 95% CI calculated using normal approximation.
PPS: per-protocol set (sensitivity analysis). *Haldane–Anscombe correction. 























Supplementary Table S5. Secondary outcomes-2: intubation conditions and hemodynamic changes (PPS)
	Outcomes
	Direct lifting method  
(n = 432)
	Indirect lifting method 
 (n = 447)
	Direct vs Indirect
OR (95% CI)
	
Direct vs Indirect
ARD (95% CI)
	P value

	Intubation conditions
	
	
	
	
	

	   Intubation time (seconds)
	47 (37–60)
	46 (37–58)
	
	
	0.404

	   Number of intubation attempts until success
	One: 416 (96.3%) Two: 14 (3.2%) Three: 2 (0.5%)
	One: 439 (98.2%) Two: 7 (1.6%) Three: 1 (0.2%)
	
	
	0.220

	   BURP (%)
	27 (6.3%)
	47 (10.5%)
	0.57 
(0.35–0.92)
	−4.3% 
(−7.9% to −0.6%)
	0.028

	Hemodynamic changes
	
	
	
	
	

	   Changes in Heart rate (beats/min)
	+8 (1–18)
	+6 (0–16)
	
	
	0.130

	   Changes in sBP (mmHg)
	+13 (0–29.8)
	+12 (−1–26)
	
	
	0.168

	   Changes in dBP (mmHg)
	+9 (−1–21)
	+8 (−1–19)
	
	
	0.119

	   Changes in mBP (mmHg)
	+10.5 (0.1–23.6)
	+8.7 (0–20.7)
	
	
	0.122


Data are expressed as number (%) or median (interquartile range). OR: odds ratio, CI: confidence interval; ARD: absolute risk difference (Direct minus Indirect). ARD 95% CI calculated using normal approximation.
BURP: backward upward rightward pressure. PPS: per-protocol set (sensitivity analysis).





























Supplementary Table S6. Subgroup analysis of the incidence of the primary outcome by resident, fellow, and board-certified anesthesiologist (PPS)
	Variable
	Direct lifting method
 (n = 432)
	Indirect lifting method 
(n = 447)
	Direct vs Indirect
OR (95% CI)
	Direct vs Indirect
ARD (95% CI)
	P value
	P for
interaction

	Resident
	57/117 (48.7%)
	51/137 (37.2%)
	1.60 (0.97–2.65)
	+11.5% 
(−0.7% to +23.6%)
	0.075
	0.035

	Fellow
	60/180 (33.3%)
	77/183 (42.1%)
	0.69 (0.45–1.06)
	−8.7% 
(−18.7% to +1.2%)
	0.104
	

	Board-certified
	67/135 (49.6%)
	58/127 (45.7%)
	1.17 (0.72–1.90)
	+4.0% 
(−8.1% to +16.1%)
	0.538
	


OR: odds ratio, CI: confidence interval. PPS: per-protocol set (sensitivity analysis).

