Delphi Expert Consultation Questionnaire for Core‑competency Indicators of Emergency Hybrid Operating Room Nurses
Dear experts,
Thank you very much for your valuable comments and suggestions provided in the first‑round expert consultation. Your professional insights have played a critical role in advancing this research. Based on the aggregated feedback from the first round, our research group held in‑depth discussions and revised and supplemented some items. We sincerely invite you to participate in this second‑round expert consultation and continue offering your valuable opinions to help us further refine the research content.
1. Description of item revisions
According to the results of the first‑round consultation, items with large variation among expert opinions and a mean importance score lower than 3.5 were removed. Some item expressions were revised and improved in response to experts’ written suggestions.
Deleted items:
1.2.3 Being familiar with the anatomical basis of hybrid surgery and assisting physicians in positioning for complex procedures;
3.2.3 Quickly coordinating cross‑departmental personnel and material allocation under mass‑casualty scenarios;
3.1.2 Rapidly completing communication and implementing surrogate‑decision‑making procedures for patients with impaired consciousness.
The above items were removed after discussion by the research group.
Revised items:
‑ The first‑level indicator Emergency first‑aid and hybrid‑surgery coordination competence was revised to Emergency hybrid‑surgery coordination competence.
‑ 3.3.2 Accomplishing postoperative hand‑off with ICU staff and synchronizing all intraoperative patient information was revised to Accomplishing postoperative hand‑off with intensive‑care‑unit nurses and synchronizing all intraoperative patient information.
‑ 2.1.1 Independently assisting in emergency airway management (endotracheal intubation, bag‑mask ventilation) was revised to Independently assisting in emergency airway management.
Merged items:
3.2 Multidisciplinary‑team linkage and 3.3 Inter‑departmental hand‑off were merged into Multidisciplinary‑team linkage.
Added items:
3.2 Competence in applying communication tools and standardized communication modes
3.2.1 Being proficient in using the SBAR (Situation‑Background‑Assessment‑Recommendation) standardized‑communication model to report changes in patients’ conditions to physicians and ensure structured information transmission.
3.2.2 Actively implementing the “read‑back‑confirm‑execute‑feedback” closed‑loop communication procedure after receiving verbal medical orders or team instructions to prevent execution deviations.
3.2.3 Reasonably selecting communication channels (verbal direct reporting, walkie‑talkie calls, pop‑up alerts on information systems, etc.) according to urgency and communication content, to ensure timeliness and accuracy of information delivery.
Communication efficiency during emergency resuscitation directly determines rescue quality. Standardized communication tools such as SBAR and CHECK‑BACK closed‑loop confirmation can significantly reduce information distortion; these items were supplemented to reflect the technical characteristics of professional communication, as decided by the research group.
The revised questionnaire for this round is presented below. To ensure research progress, please return your completed questionnaire within ten days after receipt. Please feel free to contact us if you have any questions regarding questionnaire content. All consultation results will be kept strictly confidential. This consultation is anonymous; your personal opinions will only be used for statistical analysis of this study and will not be disclosed externally.
Finally, we sincerely thank you for your support for this research. Wish you every success in your work and all the best!
Institution: Emergency Department, The Affiliated Guangdong Second Provincial General Hospital of Jinan University
Contact person: Chongming Huang                 E‑mail: kelvin_hcm@163.com
Postal address: Compound No.466, Xingang Middle Road, Haizhu District, Guangzhou, Guangdong Province, P.R.China
Explanatory notes
Theoretical background: The competency‑model theory serves as the core theoretical foundation for constructing this competency indicator system. Proposed by American psychologist McClelland, the theory systematically integrates key capabilities for individuals to effectively perform specific‑post work and achieve job objectives into a multi‑level evaluable and trainable competency system, including core‑layer, intermediate‑layer, and surface‑layer dimensions.
‑ The core layer represents stable intrinsic personal traits (e.g., professional values, sense of responsibility, motivation for emergency decision‑making), which constitute the foundation of competency.
‑ The intermediate layer represents professional knowledge and core skills required for post work (e.g., emergency‑first‑aid knowledge, operating‑room‑cooperation skills, multidisciplinary‑communication competence), which are the core carriers of competency.
‑ The surface layer represents extrinsic behavioural performance (e.g., standardized operation, emergency‑disposal execution, efficiency of service response), which is the intuitive manifestation of the core and intermediate layers.
From this multi‑layer perspective, we comprehensively and accurately define the complex competency requirements for nurses working in emergency hybrid operating rooms, providing a scientific framework for indicator‑system construction. Guided by this competency‑model framework, this study operationalises the core competencies of emergency‑hybrid‑operating‑room nurses into six functional domains:
1. Competence in applying professional knowledge for emergency hybrid surgery
2. Competence in emergency hybrid‑surgery coordination
3. Competence in emergency communication and multidisciplinary‑team collaboration
4. Competence in emergency‑scene management
5. Professionalism and psychological adaptability
6. Professional development and continuous improvement
These functional domains cover intrinsic traits of the core layer (professionalism and psychological adaptability), integrate professional knowledge and skills of the intermediate layer (knowledge application, surgical coordination, emergency communication), and are implemented as surface‑layer behaviours including emergency‑scene management and continuous improvement. This represents the practical translation of competency‑model theory to the emergency‑hybrid‑operating‑room setting.
This study adopts the Delphi method for expert consultation to gather experience and professional wisdom from experts in emergency medicine, surgical medicine, nursing management, nursing education and emergency medical administration. This document contains the second‑round Delphi questionnaire. The initial draft of indicators was developed from literature review, policy interpretation and team preliminary discussion. Based on the hierarchical framework of competency‑model theory, indicators are classified into core‑layer, intermediate‑layer and surface‑layer dimensions. This study aims to construct a competency‑indicator system suitable for nurses working in emergency hybrid operating rooms, fill gaps in relevant practice, improve the specialisation and standardisation of nursing services in emergency hybrid operating rooms, and provide scientific evidence for nurse recruitment, training, assessment and career development.
Completion instructions
Importance of each indicator is rated on five levels: very important, important, neutral, unimportant, very unimportant, corresponding to scores of 5, 4, 3, 2, 1 respectively. Please tick the corresponding box.
‑ Table 1: Importance‑rating questionnaire for first‑level indicators of the core‑competency‑indicator system for nurses in emergency hybrid operating room based on competency model
‑ Table 2: Importance‑rating questionnaire for second‑level indicators of the core‑competency‑indicator system for nurses in emergency hybrid operating room based on competency model
‑ Table 3: Importance‑rating questionnaire for third‑level indicators of the core‑competency‑indicator system for nurses in emergency hybrid operating room based on competency model
‑ Table 4: General‑information questionnaire for participating experts
In the comment column, please note revisions if you think an item description is ambiguous or requires deletion. If new items need to be added, write them in the designated column and also rate their importance by ticking the corresponding box.
Table 1 Importance‑rating for first‑level indicators
	First‑level indicator
	5
Very important
	4
Important
	3
Neutral
	2
Unimportant
	1
Very unimportant
	Comments

	1. Competence in applying professional knowledge for emergency hybrid surgery
	□
	□
	□
	□
	□
	

	2. Competence in emergency hybrid‑surgery coordination
	□
	□
	□
	□
	□
	

	3. Competence in emergency communication and multidisciplinary‑team collaboration
	□
	□
	□
	□
	□
	

	4. Competence in emergency‑scene management
	□
	□
	□
	□
	□
	

	5. Professionalism and psychological adaptability
	□
	□
	□
	□
	□
	

	6. Professional development and continuous improvement
	□
	□
	□
	□
	□
	

	Suggested additional items
	
	
	
	
	
	







Table 2 Importance‑rating for second‑level indicators
	First‑level indicator
	Second‑level indicator
	5
Very important
	4
Important
	3
Neutral
	2
Unimportant
	1
Very unimportant
	Comments

	1. Competence in applying professional knowledge for emergency hybrid surgery
	1.1 Application of emergency‑specialty knowledge
	□
	□
	□
	□
	□
	

	
	1.2 Professional cognition of hybrid surgery
	□
	□
	□
	□
	□
	

	
	1.3 Risk assessment of radiation and infection control
	□
	□
	□
	□
	□
	

	
	1.4 Early recognition and warning of complications
	□
	□
	□
	□
	□
	

	Suggested additional items
	
	
	
	
	
	
	

	2. Competence in emergency hybrid‑surgery coordination
	2.1 Rapid emergency life support
	□
	□
	□
	□
	□
	

	
	2.2 Dual‑modality surgical coordination
	□
	□
	□
	□
	□
	

	
	2.3 Emergency protection procedures
	□
	□
	□
	□
	□
	

	
	2.4 Emergency equipment operation
	□
	□
	□
	□
	□
	

	Suggested additional items
	
	
	
	
	
	
	

	3. Competence in emergency communication and multidisciplinary‑team collaboration
	3.1 Multidisciplinary‑team linkage
	□
	□
	□
	□
	□
	

	
	3.2 Application of communication tools and standardized‑communication modes
	□
	□
	□
	□
	□
	

	Suggested additional items
	
	
	
	
	
	
	

	4. Competence in emergency‑scene management
	4.1 Emergency allocation of operating‑room resources
	□
	□
	□
	□
	□
	

	
	4.2 Emergency workflow management and control
	□
	□
	□
	□
	□
	

	
	4.3 Nursing safety management
	□
	□
	□
	□
	□
	

	Suggested additional items
	
	
	
	
	
	
	

	5. Professionalism and psychological adaptability
(professional competence adapted to high‑stress emergency work)
	5.1 Professional ethics and accountability
	□
	□
	□
	□
	□
	

	
	5.2 Personal attributes and physical‑psychological fitness
	□
	□
	□
	□
	□
	

	
	5.3 Professional growth and development
	□
	□
	□
	□
	□
	

	Suggested additional items
	
	
	
	
	
	
	

	6. Professional development and continuous improvement
	6.1 Specialty‑learning ability
	□
	□
	□
	□
	□
	

	
	6.2 Quality‑improvement ability
	□
	□
	□
	□
	□
	

	Suggested additional items
	
	
	
	
	
	
	




Table 3 Importance‑rating for third‑level indicators
	First‑level indicator
	Second‑level indicator
	Third‑level indicator
	5
Very important
	4
Important
	3
Neutral
	2
Unimportant
	1
Very unimportant
	Comments

	1. Competence in applying professional knowledge for emergency hybrid surgery
	1.1 Application of emergency‑specialty knowledge
	1.1.1 Apply pathophysiological knowledge of critical‑illness emergency conditions to rapidly identify clinical risks in patients with trauma, aortic dissection, etc.
	□
	□
	□
	□
	□
	

	
	
	1.1.2 Independently complete ISS / GCS scoring and shock‑stage assessment for trauma patients to rapidly judge illness severity
	□
	□
	□
	□
	□
	

	
	
	1.1.3 Apply emergency life‑support theories to predict trends of patient‑condition deterioration
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	1.2 Professional cognition of hybrid surgery
	1.2.1 Accurately identify exclusive consumables and instruments for emergency interventional / open surgery and rapidly complete preparation
	□
	□
	□
	□
	□
	

	
	
	1.2.2 Master specifications for intraoperative contrast‑agent and anticoagulant administration and predict medication‑related risks
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	1.3 Risk assessment of radiation and infection control
	1.3.1 Recognise radiation‑exposure risks accurately and adjust protective strategies according to surgical scenarios
	□
	□
	□
	□
	□
	

	
	
	1.3.2 Rapidly identify infection‑control risks for patients with infectious‑disease emergencies and activate corresponding protective workflows
	□
	□
	□
	□
	□
	

	
	
	1.3.3 Identify high‑risk intraoperative‑infection factors and implement urgent infection‑control measures
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	1.4 Early recognition and warning of complications
	1.4.1 Early recognise warning signs of emergency complications such as haemorrhagic shock and cardiac tamponade
	□
	□
	□
	□
	□
	

	
	
	1.4.2 Rapidly recognise interventional‑procedure‑related complications including contrast‑agent allergy and vascular injury and initiate emergency management
	□
	□
	□
	□
	□
	

	
	
	1.4.3 Dynamically monitor patient vital signs and predict risks of intraoperative deterioration
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	2. Competence in emergency hybrid‑surgery coordination
	2.1 Rapid emergency life support
	2.1.1 Independently assist in emergency airway management
	□
	□
	□
	□
	□
	

	
	
	2.1.2 Perform urgent haemostasis and circulatory‑support interventions for trauma patients to stabilise vital signs
	□
	□
	□
	□
	□
	

	
	
	2.1.3 Initiate cardiac‑arrest resuscitation within one minute and independently perform CPR and defibrillation
	□
	□
	□
	□
	□
	

	
	
	2.1.4 Provide nursing care for invasive haemodynamic monitoring and dynamically adjust nursing strategies
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	2.2 Dual‑modality surgical coordination
	2.2.1 Prepare and verify interventional consumables within 10 minutes according to emergency surgical protocols
	□
	□
	□
	□
	□
	

	
	
	2.2.2 Rapidly complete sterile draping and instrument preparation for emergency open surgery to shorten pre‑operative preparation time
	□
	□
	□
	□
	□
	

	
	
	2.2.3 Provide seamless cooperation for surgical‑mode conversion between interventional and open surgery without workflow interruption
	□
	□
	□
	□
	□
	

	
	
	2.2.4 Rapidly assist physicians in emergency rescue when massive intraoperative haemorrhage occurs
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	2.3 Emergency protection procedures
	2.3.1 Don personal radiation‑protection equipment within one minute under emergency‑rescue scenarios
	□
	□
	□
	□
	□
	

	
	
	2.3.2 Provide non‑target‑area radiation shielding for emergency patients to reduce unnecessary radiation exposure
	□
	□
	□
	□
	□
	

	
	
	2.3.3 Perform urgent decontamination and isolation‑protection for operating rooms treating contaminated patients
	□
	□
	□
	□
	□
	

	
	
	2.3.4 Complete emergency management and reporting after sharp‑instrument injury or radiation‑exposure incidents
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	2.4 Emergency equipment operation
	2.4.1 Rapidly power‑on and debug resuscitation equipment including defibrillators, IABP and high‑pressure injectors
	□
	□
	□
	□
	□
	

	
	
	2.4.2 Perform basic troubleshooting for DSA equipment independently to avoid rescue interruptions
	□
	□
	□
	□
	□
	

	
	
	2.4.3 Activate emergency alternative protocols upon sudden equipment failure to maintain rescue workflows
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	3. Competence in emergency communication and multidisciplinary‑team collaboration
	3.1 Multidisciplinary‑team linkage
	3.1.1 Rapidly call emergency / surgical / interventional / imaging teams and initiate MDT linkage within five minutes
	□
	□
	□
	□
	□
	

	
	
	3.1.2 Communicate rapidly with blood‑bank and laboratory departments to activate green channels for emergency testing and blood preparation
	□
	□
	□
	□
	□
	

	
	
	3.1.3 Accomplish postoperative hand‑off with intensive‑care‑unit nurses and synchronise all intraoperative patient information
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	3.2 Application of communication tools and standardized‑communication modes
	3.2.1 Be proficient in using the SBAR standardized‑communication model to report changes in patients’ conditions to physicians and ensure structured information transmission
	□
	□
	□
	□
	□
	

	
	
	3.2.2 Actively implement the “read‑back‑confirm‑execute‑feedback” closed‑loop communication procedure after receiving verbal medical orders or team instructions to prevent execution deviations
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	4. Competence in emergency‑scene management
	4.1 Emergency allocation of operating‑room resources
	4.1.1 Rapidly allocate operating‑room supplies and consumables in response to emergency‑surgery requirements
	□
	□
	□
	□
	□
	

	
	
	4.1.2 Control personnel flow in the operating room during rescue to maintain rescue order
	□
	□
	□
	□
	□
	

	
	
	4.1.3 Complete emergency surgical Time‑Out safety verification efficiently to shorten verification duration
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	4.2 Emergency workflow management and control
	4.2.1 Control time‑nodes of emergency green channels and guarantee seamless connection among all links
	□
	□
	□
	□
	□
	

	
	
	4.2.2 Activate emergency response plans and organise team disposal upon sudden intraoperative adverse events
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	4.3 Nursing safety management
	4.3.1 Complete accurate and comprehensive nursing documentation within one‑hour post‑rescue
	□
	□
	□
	□
	□
	

	
	
	4.3.2 Rapidly implement pressure‑injury and deep‑vein‑thrombosis prevention for patients undergoing emergency surgery
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	5. Professionalism and psychological adaptability
	5.1 Professional ethics and accountability
	5.1.1 Abide by nursing professional ethics, adhere to patient‑centered care and respect patient life and dignity
	□
	□
	□
	□
	□
	

	
	
	5.1.2 Possess strong post‑related accountability and take initiative to undertake nursing duties for critical‑illness rescue
	□
	□
	□
	□
	□
	

	
	
	5.1.3 Uphold the spirit of professional self‑discipline and perform all operations rigorously even without supervision
	□
	□
	□
	□
	□
	

	
	
	5.1.4 Deliver humanistic nursing care, attend to psychological needs of patients and family members and maintain harmonious nurse‑patient relationships
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	5.2 Personal attributes and physical‑psychological fitness
	5.2.1 Maintain positive and stable personal traits; be sincere, hard‑working and adapt to high‑intensity work
	□
	□
	□
	□
	□
	

	
	
	5.2.2 Remain calm under emergency‑surgery unexpected events, make rapid judgements and adopt effective coping strategies to sustain work performance
	□
	□
	□
	□
	□
	

	
	
	5.2.3 Rapidly adapt to surgical‑mode and team changes while maintaining stable nursing‑care quality and work performance
	□
	□
	□
	□
	□
	

	
	
	5.2.4 Effectively regulate personal emotions and remain optimistic and rational when coping with stress and interpersonal conflicts
	□
	□
	□
	□
	□
	

	
	
	5.2.5 Possess good physical fitness to sustain high‑load work such as long‑term lead‑apron‑wearing and prolonged standing
	□
	□
	□
	□
	□
	

	
	
	5.2.6 Hold objective self‑confidence for professional competence; make independent nursing judgements and assume responsibility proactively
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	5.3 Professional growth and development
	5.3.1 Take initiative to learn new theories and techniques for hybrid surgery and sustain professional enthusiasm and continuous‑learning capacity
	□
	□
	□
	□
	□
	

	
	
	5.3.2 Possess critical‑thinking ability: identify and analyse practical problems and propose improvement solutions
	□
	□
	□
	□
	□
	

	
	
	5.3.3 Plan personal‑career‑development directions proactively and enhance specialist core‑competencies continuously with clear objectives
	□
	□
	□
	□
	□
	

	
	
	5.3.4 Be willing to share practical experience, participate actively in team‑building and promote quality improvement of specialist nursing
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	6. Professional development and continuous improvement
	6.1 Specialty‑learning ability
	6.1.1 Take initiative to learn new techniques and advances in emergency hybrid surgery, update knowledge reserves and practise evidence‑based learning
	□
	□
	□
	□
	□
	

	
	
	6.1.2 Actively participate in emergency‑rescue‑skill training and master new operational competencies rapidly
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	

	
	6.2 Quality‑improvement ability
	6.2.1 Voluntarily report nursing adverse events and participate in root‑cause analysis and improvement activities
	□
	□
	□
	□
	□
	

	
	
	6.2.2 Participate in quality‑improvement projects for emergency‑hybrid‑operating‑room nursing and optimise workflows
	□
	□
	□
	□
	□
	

	
	Suggested additional items
	
	
	
	
	
	
	



Table 4 General‑information questionnaire for participating experts
	Age
	
	Gender
	Male         Female
	Working years
	

	Institution
	
	Position
	

	Professional title
	Senior‑chief
Associate‑senior
	Educational background
	[bookmark: OLE_LINK2]Doctor         Master            Bachelor

	Geographical region
	North‑China Northeast‑China East‑China Central‑ChinaSouth‑China  Southwest‑China 
Northwest‑China

	Work profile
	Clinical nursing  Nursing administration Information‑technologyClinical medicineScientific research      Administrative management

	Familiarity with core‑competency‑indicator‑system for emergency‑hybrid‑operating‑room nurses
	Very familiar  Moderately familiar  Fairly familiar   Slightly unfamiliar Very unfamiliar

	Previous participation in constructing competency‑indicator‑systems for emergency‑hybrid‑operating‑room nurses
	Participated      Not participated

	Basis for expert‑judgement
	Basis
	Degree of reliance (large / moderate / small)

	
	Practical‑work‑experience
	Large              Moderate           Small 

	
	Theoretical‑analysis
	Large              Moderate           Small 

	
	Domestic‑and‑foreign‑literature references
	Large              Moderate           Small 

	
	Intuitive‑judgement
	Large              Moderate           Small 

	Preferred contact‑method
	



