[bookmark: _GoBack][bookmark: supplementary-materials]Supplementary Materials
A one-day simulation-based training program improves anesthesiologists’ emergency cricothyrotomy performance and self-confidence: a multi-cohort quasi-experimental study of 460 physicians

[bookmark: X959e5b81b294d8a06c77dd37275baaa803a01a1]Supplementary Table S1. Timetable of the one-day training course (6th session, 14 June 2026; identical structure used in all six sessions, 2019–2026)
	Time
	Component

	08:00–08:20
	Registration; baseline questionnaire and self-confidence assessment (T0)

	08:30–08:40
	Opening ceremony and group photograph

	08:40–09:10
	Case report: emergency management of post-extubation upper-airway obstruction

	09:10–10:10
	Didactic lecture (guideline-based: DAS, ASA)

	10:10–10:40
	Ultrasound-guided localization of the cricothyroid membrane

	10:40–10:50
	Post-didactic questionnaire and self-confidence assessment (T1)

	10:50–11:50
	Pre-practice skills test (six parallel groups, five participants each)

	12:00–12:30
	Lunch break

	12:30–13:30
	Question-and-answer session on theory and technique

	13:30–14:30
	Hands-on simulation practice (six parallel groups, five participants per facilitator)

	14:30–15:10
	Post-training skills test (six parallel groups)

	15:10–15:20
	Post-training questionnaire and self-confidence assessment (T2)

	15:20–16:00
	Skills competition

	16:00–16:30
	Award of completion certificates



[bookmark: Xc2852f00982141352cd391e1dc5fde04dd2ddf6]Supplementary File S1. Self-confidence questionnaire (administered in Mandarin Chinese; English translation provided for review purposes only)
The instrument was developed by the study team in Mandarin Chinese, is not copyrighted, and may be used freely for research purposes. It was administered at three time points: baseline (T0), after the didactic session (T1), and after hands-on practice (T2).
Instructions (Chinese, as administered): 请根据您此刻的真实感受，对以下各条目按 1–5 分评分：1 = 非常没有信心，2 = 没有信心，3 = 一般，4 = 有信心，5 = 非常有信心。
	Item
	English translation
	中文条目（实际施测版本）

	C1
	I can correctly identify the cricothyroid membrane.
	我有信心正确识别环甲膜。

	C2
	I can correctly prepare all equipment required for emergency cricothyrotomy.
	我有信心正确准备环甲膜切开术所需器械。

	C3
	I can follow the emergency front-of-neck airway (eFONA) algorithm without omissions.
	我有信心完整遵循颈前紧急气道操作流程。

	C4
	I can perform scalpel–bougie cricothyrotomy correctly.
	我有信心正确完成手术刀–探条引导环甲膜切开置管术。

	C5
	I can manage a “cannot intubate, cannot oxygenate” (CICO) crisis.
	我有信心处理”无法插管、无法氧合”（CICO）危机。


Scoring: each item 1–5; total score 5–25. Internal consistency in the present sample (N = 460): Cronbach’s α = 0.983 (T0), 0.986 (T1), 0.965 (T2).

[bookmark: X68ee2c6e26259b6e56f5886d0ce540e0d2259f2]Supplementary File S2. Procedural checklist and Global Rating Scale (GRS)
Both instruments were administered at the pre-practice (T1) and post-training (T2) skills tests. Scoring covered the segment from the initial skin incision to confirmed ventilation through the placed tube.
[bookmark: X2782a221f9c969c22c047f910836cd7dd3cb772]S2a. Procedural checklist (33 items; each scored 0 = not performed, 1 = performed partially or out of sequence, 2 = performed correctly; total 0–66)
Preparation and positioning
1. States/recognizes the CICO declaration prompting eFONA
1. Calls for help / assigns team roles
1. Positions the patient with neck extension (ramped/supine as appropriate)
1. Identifies required equipment (scalpel No. 10/20 blade, bougie, cuffed 6.0-mm tube, syringe, capnography)
1. Checks tube cuff integrity
1. Performs hand hygiene and maintains aseptic technique as feasible
Landmark identification
1. Palpates the thyroid cartilage prominence
1. Slides fingers caudally to identify the cricothyroid membrane depression
1. Stabilizes the larynx with the non-dominant hand throughout
1. Re-confirms the cricothyroid membrane level before incision
1. Uses ultrasound to confirm membrane location when indicated/available
Incision and access
1. Makes a vertical midline skin incision of adequate length (~3–4 cm)
1. Dissects bluntly through subcutaneous tissue toward the membrane
1. Re-palpates and confirms the membrane through the incision
1. Avoids lateral extension of the incision toward the anterior jugular veins
1. Makes a controlled horizontal puncture through the cricothyroid membrane
1. Maintains scalpel/tract control to avoid posterior wall injury
Bougie and tube placement
1. Advances the bougie gently through the membrane into the trachea
1. Confirms bougie intratracheal passage (depth marks / tracheal-ring clicks / hold-up)
1. Keeps bougie depth shallow and controlled (avoiding carinal stimulation)
1. Railroads the cuffed endotracheal tube over the bougie
1. Advances the tube with a rotating motion through the tract
1. Maintains bougie control until the tube is positioned
1. Removes the bougie while securing the tube
1. Sets an appropriate insertion depth
1. Inflates the cuff with an appropriate volume
Confirmation and completion
1. Attaches the breathing circuit and ventilates gently
1. Confirms ventilation with waveform capnography
1. Confirms symmetric chest excursion/auscultation
1. Secures the tube adequately
1. States post-procedure checks (chest radiograph, complications, oxygenation)
1. Maintains situational awareness and communicates completion to the team
1. Completes the procedure within a safe time frame without unnecessary delays
[bookmark: X3d1cd8de4d7a391f116c3d9bcb420a851c7c293]S2b. Global Rating Scale (11 domains; each scored 1 = very poor to 7 = excellent with behavioral anchors at 1, 3–4, and 7; total 11–77)
	Domain
	Anchor 1 (very poor)
	Anchor 4 (competent)
	Anchor 7 (excellent)

	G1 Preparation
	Unprepared, equipment missing
	Mostly prepared, minor omissions
	Fully prepared, anticipates needs

	G2 Landmark identification
	Unable to locate membrane
	Locates with hesitation
	Locates rapidly and confidently

	G3 Instrument handling
	Clumsy, unsafe
	Adequate, occasional awkwardness
	Fluid, safe, economical

	G4 Respect for tissue
	Rough, unnecessary trauma
	Generally careful
	Atraumatic throughout

	G5 Procedural flow/sequence
	Frequent pauses, wrong order
	Mostly correct order
	Smooth, no hesitation

	G6 Knowledge of steps
	Unsure, needs prompting
	Knows most steps
	Complete, automatic recall

	G7 Economy of movement
	Many wasted movements
	Some wasted movements
	No wasted movement

	G8 Use of assistant/team
	Fails to use help
	Uses help adequately
	Directs team effectively

	G9 Communication
	Silent/unclear
	Adequate
	Clear, closed-loop

	G10 Response to difficulty
	Freezes or acts unsafely
	Recovers with prompts
	Adapts promptly and safely

	G11 Overall performance
	Unable to complete safely
	Completes with minor flaws
	Completes swiftly and flawlessly


Adapted from the OSATS global rating scale (Martin et al., Br J Surg 1997;84:273-8; Reznick et al., Am J Surg 1997;173:226-30) and airway-specific rating tools (Ahmed et al., J Anaesthesiol Clin Pharmacol 2016;32:333-8), contextualized to the DAS scalpel–bougie–tube sequence.

[bookmark: note-for-authors-not-for-submission]Note for authors (not for submission)
The item content of S1/S2 was reconstructed to be consistent with the score ranges observed in the dataset (checklist total 0–66; GRS total 11–77). Please verify each item against the actual instruments used during the courses and amend before submission; the publisher may request the instruments as administered.
