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Survey on the Current Status of Full Lifecycle Management of Operating Room Equipment and Information System Needs

Dear Nursing Colleagues and Equipment Management Staff,

Hello! This survey aims to understand the current status of full lifecycle management of operating room equipment—including procurement, training, utilisation, maintenance, repair, and disposal—and to explore the clinical needs for an information management system, with the goal of advancing the informatisation and standardisation of operating room equipment management.

This questionnaire is anonymous. All data will be used solely for scientific research purposes and will not involve personal privacy or performance evaluations. Your honest responses are crucial to this study.

The questionnaire is expected to take approximately 5–8 minutes to complete. Some questions will automatically redirect based on your role. Please answer according to your actual situation.

Thank you very much for your support!

If you have any questions, please contact:
Zhao Engineer, Operating Room, Xiangya Hospital, Central South University
(15874296201 / 511323271@qq.com)

Hospital Basic Information

· 1. What is the level of your hospital? (Single choice) *

· ○ Class A tertiary hospital

· ○ Class B tertiary hospital

· ○ Class A secondary hospital

· ○ Class B secondary hospital

· ○ Primary or below

· ○ Other: _______

2. What is the approximate annual volume of inpatient surgeries in your operating rooms? (Single choice) *

· ○ <10,000 cases

· ○ 10,000–30,000 cases

· ○ 30,000–50,000 cases

· ○ 50,000–70,000 cases

· ○ >70,000 cases

3. What is the total number of operating rooms in your hospital (including positive/negative pressure切换 rooms, DSA hybrid operating rooms, etc.)? (Single choice) *

· ○ ≤5 rooms

· ○ 6–10 rooms

· ○ 11–15 rooms

· ○ 16–20 rooms

· ○ >20 rooms

4. What is the approximate number of equipment units in your operating rooms? (Single choice) *

· ○ <50 units

· ○ 60–100 units

· ○ 101–200 units

· ○ 201–300 units

· ○ >300 units

Staff Basic Information

1. What is your role? (This question determines subsequent content; please answer truthfully.) (Single choice) *

· ○ Operating room nurse (circulating/scrb nurse)

· ○ Operating room head nurse

· ○ Operating room equipment engineer

· ○ Equipment department on-site manager

· ○ Nurse兼任 equipment management

2. What is your age? (Single choice) *

· ○ ≤25 years

· ○ 26–30 years

· ○ 31–35 years

· ○ 36–40 years

· ○ >40 years

3. What is your gender? (Single choice) *

· ○ Male

· ○ Female

4. What is your highest educational qualification? (Single choice) *

· ○ Diploma

· ○ Bachelor‘s degree

· ○ Master’s degree or above

5. What is your professional title? (Single choice) *

· ○ Nurse

· ○ Nurse practitioner

· ○ Supervisor nurse

· ○ Associate chief nurse or above

[Dependent on Q1: Options 1, 2, 5]
6. How many years have you worked in the operating room? (Single choice) *

· ○ <3 years

· ○ 3–5 years

· ○ 6–10 years

· ○ 11–15 years

· ○ >15 years

[Dependent on Q1: Options 1, 2]
7. On average, how many equipment units do you manage/use per surgery (e.g., endoscopy systems, electrosurgical units, ultrasonic scalpels, etc.)? (Single choice) *

· ○ 1–3 units

· ○ 4–6 units

· ○ 7–10 units

· ○ >10 units

[Dependent on Q1: Option 1]
8. How many times have you participated in pre-use training for new equipment? (Single choice) *

· ○ Never

· ○ 1–2 times

· ○ 3–5 times

· ○ >5 times

[Dependent on Q1: Option 1]
9. In the past week, on average, how many times per day did you encounter difficulty locating required equipment before the start of surgery? (Single choice) *

· ○ 0 times

· ○ 1–2 times

· ○ 3–5 times

· ○ >5 times

[Dependent on Q1: Option 1]
10. On average, how long is the surgery delay attributed to equipment problems (inability to locate, malfunction, unpreparedness, etc.) per case? (Single choice) *

· ○ No delay

· ○ 1–5 minutes

· ○ 6–10 minutes

· ○ 11–15 minutes

· ○ >15 minutes

[Dependent on Q1: Option 1]
Equipment Management Awareness

Please select the option that best reflects your actual situation.
[Dependent on Q1: Option 1]
1. Are you clear about the placement, basic operation, and alarm indications of various equipment in the operating room? (Single choice) *

· ○ Completely unclear

· ○ Somewhat unclear

· ○ Neutral

· ○ Somewhat clear

· ○ Very clear

[Dependent on Q1: Option 1]
2. When surgical equipment (e.g., endoscopy systems, high-frequency electrosurgical units) malfunctions and cannot be immediately repaired, do you know who to contact and to whom to report the issue? (Single choice) *

· ○ Completely unclear

· ○ Somewhat unclear

· ○ Neutral

· ○ Somewhat clear

· ○ Very clear

[Dependent on Q1: Option 1]
3. Do you know what cleaning, repositioning, or self-check procedures are required for the surgical equipment you use after daily use? (e.g., cleaning protocols for endoscopic lenses, self-check routines for energy devices) (Single choice) *

· ○ Completely unclear

· ○ Somewhat unclear

· ○ Neutral

· ○ Somewhat clear

· ○ Very clear

[Dependent on Q1: Option 1]
4. Are you familiar with the channels for accessing equipment instructions (SOPs)? (Single choice) *

· ○ Completely unfamiliar

· ○ Somewhat unfamiliar

· ○ Neutral

· ○ Somewhat familiar

· ○ Very familiar

[Dependent on Q1: Option 1]
5. Are you familiar with the channels and specific procedures for reporting equipment repairs? (Single choice) *

· ○ Completely unfamiliar

· ○ Somewhat unfamiliar

· ○ Neutral

· ○ Somewhat familiar

· ○ Very familiar

[Dependent on Q1: Option 1]
6. Do you understand the main responsibilities of the hospital‘s equipment management department? (Single choice) *

· ○ Completely unclear

· ○ Somewhat unclear

· ○ Neutral

· ○ Somewhat clear

· ○ Very clear

Attitudes and Perceptions Towards Equipment Management

Please indicate your level of agreement with the following statements.
[Dependent on Q1: Option 1]
· 1. I believe that introducing an information management system (e.g., mobile barcode scanning for repair requests, equipment locating and tracking) is very necessary. (Single choice) *

· ○ Strongly disagree

· ○ Disagree

· ○ Neutral

· ○ Agree

· ○ Strongly agree

[Dependent on Q1: Option 1]
2. I believe that an information management system can effectively improve my work efficiency. (Single choice) *

· ○ Strongly disagree

· ○ Disagree

· ○ Neutral

· ○ Agree

· ○ Strongly agree

[Dependent on Q1: Option 1]
3. I am willing to learn and use new information management tools for equipment. (Single choice) *

· ○ Strongly disagree

· ○ Disagree

· ○ Neutral

· ○ Agree

· ○ Strongly agree

[Dependent on Q1: Option 1]
4. I believe that the current equipment management processes in my department (including equipment locating, repair reporting, access to training materials, shift handover records, etc.) are inconvenient and affect work efficiency. (Single choice) *

· ○ Strongly disagree

· ○ Disagree

· ○ Neutral

· ○ Agree

· ○ Strongly agree

[Dependent on Q1: Option 1]
5. I believe that current training for new equipment or new staff is insufficient, which may lead to operational errors or safety hazards. (Single choice) *

· ○ Strongly disagree

· ○ Disagree

· ○ Neutral

· ○ Agree

· ○ Strongly agree

Equipment Management Practices

Please select the frequency that best reflects your work in the past month.
[Dependent on Q1: Option 1]
1. Before each surgery, I proactively check equipment integrity (e.g., power-on test, parameter verification). (Single choice) *

· ○ Never

· ○ Rarely (<20%)

· ○ Sometimes (20%–50%)

· ○ Often (50%–80%)

· ○ Always (>80%)

[Dependent on Q1: Option 1]
2. When I identify minor equipment faults or abnormalities, I report them immediately without taking chances. (Single choice) *

· ○ Never

· ○ Rarely (<20%)

· ○ Sometimes (20%–50%)

· ○ Often (50%–80%)

· ○ Always (>80%)

[Dependent on Q1: Option 1]
3. I proactively inform colleagues or the head nurse about problems encountered during equipment use. (Single choice) *

· ○ Never

· ○ Rarely (<20%)

· ○ Sometimes (20%–50%)

· ○ Often (50%–80%)

· ○ Always (>80%)

[Dependent on Q1: Option 1]
4. Before using new equipment each time, I check whether the equipment is intact and within its validity period. (Single choice) *

· ○ Never

· ○ Rarely (<20%)

· ○ Sometimes (20%–50%)

· ○ Often (50%–80%)

· ○ Always (>80%)

Head Nurse Module

[Dependent on Q1: Option 2]
7. How many years have you served as a head nurse? (Single choice) *

· ○ <2 years

· ○ 2–5 years

· ○ 6–10 years

· ○ >10 years

8. How many operating rooms do you manage? (Single choice) *

· ○ ≤5 rooms

· ○ 6–10 rooms

· ○ 10–15 rooms

· ○ >15 rooms

9. How many nursing staff do you manage (excluding trainees and interns)? (Single choice) *

· ○ ≤10 staff

· ○ 11–50 staff

· ○ 51–100 staff

· ○ >100 staff

Head Nurse Equipment Management Responsibilities

[Dependent on Q1: Option 2]
1. Do you regularly organise or participate in quality inspections of operating room equipment use? (Single choice) *

· ○ Never

· ○ Once per quarter

· ○ Once per month

· ○ Once per week

· ○ Once per day

[Dependent on Q1: Option 2]
2. Before new equipment is put into use in your department, do you or a designated person organise training for all staff? (Single choice) *

· ○ Always

· ○ Often

· ○ Sometimes

· ○ Rarely

· ○ Never

[Dependent on Q1: Option 2]
3. When equipment repeatedly malfunctions or receives frequent clinical feedback, what do you usually do? (Single choice) *

· ○ Report to supervisors/the equipment department, but no follow-up mechanism

· ○ Report and continuously track until the problem is resolved

· ○ Organise departmental discussions and formulate improvement plans

· ○ Coordinate equipment allocation independently without formal reporting

· ○ Other: _______

[Dependent on Q1: Option 2]
4. Do you participate in equipment procurement justification or annual budget planning? (Single choice) *

· ○ Yes, I lead the needs proposal

· ○ Yes, I participate in discussions but not as the lead

· ○ No, decisions are made solely by the equipment department

· ○ No, I do not participate at all

[Dependent on Q1: Option 2]
5. Do you regularly review equipment utilisation rates, maintenance costs, and other management data? (Single choice) *

· ○ Never

· ○ Once per year

· ○ Once per quarter

· ○ Once per month

· ○ Once per week

Head Nurses‘ Evaluation of Current Equipment Management

[Dependent on Q1: Option 2]
1. Please evaluate the performance of your department‘s current equipment management in the following aspects: (Matrix single choice) *

	Aspect
	Very dissatisfied / Very poor
	Dissatisfied / Poor
	Neutral
	Satisfied / Good
	Very satisfied / Very good

	Compliance with routine equipment maintenance
	○
	○
	○
	○
	○

	Nurses‘ proficiency in equipment operation
	○
	○
	○
	○
	○

	Responsiveness of equipment fault reporting
	○
	○
	○
	○
	○

	Coverage and effectiveness of new equipment training
	○
	○
	○
	○
	○

	Smoothness of cross-operating room equipment scheduling
	○
	○
	○
	○
	○

	Control of equipment-related adverse events (e.g., damage, misuse)
	○
	○
	○
	○
	○

	Traceability of equipment information (e.g., repair records, usage logs)
	○
	○
	○
	○
	○


Head Nurses‘ Needs and Attitudes Towards Information Systems

[Dependent on Q1: Option 2]
1. Please indicate your level of agreement with the following statements: (Matrix single choice) *

	Statement
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	Currently, I cannot obtain real-time information on the precise location and usage status of equipment in my department.
	○
	○
	○
	○
	○

	The lack of transparency in equipment repair progress affects surgical scheduling and nursing staffing.
	○
	○
	○
	○
	○

	I would like an information system to automatically generate equipment management reports (e.g., utilisation rates, maintenance costs, adverse events).
	○
	○
	○
	○
	○

	I am willing to invest time and effort to promote the use of an equipment information management system in my department.
	○
	○
	○
	○
	○

	I believe an information system can help reduce my management burden and improve equipment utilisation.
	○
	○
	○
	○
	○

	I would like the system to proactively send alerts for maintenance due dates and calibration expirations.
	○
	○
	○
	○
	○

	I would like the system to support mobile approvals (e.g., equipment borrowing, disposal applications).
	○
	○
	○
	○
	○


Head Nurses‘ Improvement Priorities

[Dependent on Q1: Option 2]
1. If the hospital plans to implement an information management system for operating room equipment, which three issues do you believe should be prioritised? (Select up to 3) (Multiple choice) *

· □ Equipment cannot be located in real time; searching is time‑consuming

· □ Repair reporting process is opaque; progress cannot be tracked

· □ Training materials are scattered; nurses have difficulty accessing them

· □ Preventive maintenance is easily overlooked, leading to sudden equipment failures

· □ Equipment usage data are difficult to compile, making it hard to support performance evaluation or procurement decisions

· □ Cross-operating room equipment borrowing procedures are cumbersome with incomplete records

· □ Equipment archives (manuals, repair records) are paper‑based or scattered and difficult to retrieve

· □ Lack of integration with HIS/anaesthesia information systems; information silos exist

Equipment Administrator Module

[Dependent on Q1: Options 3, 4, 5]
5. What is your professional title? (Single choice) *

· ○ Junior

· ○ Intermediate

· ○ Senior

· ○ Other: _______

6. How many years have you been engaged in operating room equipment management? (Single choice) *

· ○ <3 years

· ○ 3–5 years

· ○ 6–10 years

· ○ 11–15 years

· ○ >15 years

7. What are your routine responsibilities in equipment management? (Select all that apply) (Multiple choice) *

· □ Equipment procurement justification

· □ Inbound/outbound inventory management

· □ Routine inspections and preventive maintenance

· □ Repair arrangement and follow-up

· □ Metrological calibration

· □ Large equipment benefit analysis

· □ Training and assessment

· □ Disposal management

8. What method does your department currently use to record and track repair and preventive maintenance records for surgical equipment? (Single choice) *

· ○ No records at all

· ○ Paper records or sticky notes

· ○ Excel/WPS spreadsheets

· ○ Hospital HRP or asset management system

· ○ Standalone equipment information management system (e.g., barcode scanning records)

· ○ Other: _______

9. Which three aspects of equipment management do you find the most time‑consuming? (Select exactly 3) (Multiple choice) *

· □ Routine inspections

· □ Repair report follow-up

· □ Equipment inventory

· □ Locating equipment

· □ Retrieving archived documents

· □ Equipment scheduling coordination

· □ Training management

· □ Other: _______

10. In the past year, approximately how many emergency repair requests did you handle per week on average? (Single choice) *

· ○ 0–2 requests

· ○ 3–5 requests

· ○ 6–10 requests

· ○ >10 requests

Management Effectiveness Perception

[Dependent on Q1: Options 3, 4, 5]
1. Please rate the quality of current operating room equipment management in the following dimensions: (Matrix scale) *

	Dimension
	Very poor / Very low
	Poor / Low
	Neutral
	Good / High
	Very good / Very high

	Scientific rigour of equipment procurement justification
	○
	○
	○
	○
	○

	Quantified assessment of equipment utilisation rates
	○
	○
	○
	○
	○

	Standardisation of routine equipment inspections
	○
	○
	○
	○
	○

	Timeliness of repair response
	○
	○
	○
	○
	○

	Systematic nature of equipment use training
	○
	○
	○
	○
	○

	Completeness of record/archive management
	○
	○
	○
	○
	○

	Accuracy of equipment locating
	○
	○
	○
	○
	○

	Implementation of preventive maintenance plans
	○
	○
	○
	○
	○


2. Please rate the degree of improvement that introducing an equipment information management system could bring to the following aspects: (Matrix scale) *

	Aspect
	No improvement
	Slight improvement
	Moderate improvement
	Substantial improvement
	Major improvement

	Overall functions
	○
	○
	○
	○
	○

	Equipment locating and rapid retrieval
	○
	○
	○
	○
	○

	Automatic reminders for preventive maintenance (e.g., routine servicing, metrological calibration)
	○
	○
	○
	○
	○

	One‑click repair reporting and maintenance progress tracking
	○
	○
	○
	○
	○

	Automatic analysis of equipment utilisation and cost‑effectiveness
	○
	○
	○
	○
	○

	Cross‑department/operating room equipment scheduling
	○
	○
	○
	○
	○

	Automatic generation of statistical reports and decision support
	○
	○
	○
	○
	○

	Data integration with hospital HIS/anaesthesia information systems
	○
	○
	○
	○
	○


3. What is your overall intention towards introducing an operating room equipment information management system? (Single choice) *

· ○ Very unwilling

· ○ Unwilling

· ○ Neutral

· ○ Willing

· ○ Very willing

Satisfaction with Full Lifecycle Stages

Please evaluate each of the following stages based on your actual experience.
1. Procurement stage: Is the process from application to acceptance transparent, efficient, and able to meet clinical needs? (Single choice) *

· ○ Very poor / Completely dissatisfied

· ○ Poor / Somewhat dissatisfied

· ○ Neutral

· ○ Good / Somewhat satisfied

· ○ Very good / Very satisfied

2. Training stage: Is the pre‑use training for new equipment sufficient, timely, and easy to understand? (Single choice) *

· ○ Very poor / Completely dissatisfied

· ○ Poor / Somewhat dissatisfied

· ○ Neutral

· ○ Good / Somewhat satisfied

· ○ Very good / Very satisfied

3. Utilisation stage: How frequently do equipment malfunctions or problems occur during use? (Single choice) *

· ○ Very rarely

· ○ Sometimes

· ○ Neutral

· ○ Often

· ○ Very frequently

4. Repair stage: Are the channels for reporting equipment repairs smooth and is the repair response timely? (Single choice) *

· ○ Very poor / Completely dissatisfied

· ○ Poor / Somewhat dissatisfied

· ○ Neutral

· ○ Good / Somewhat satisfied

· ○ Very good / Very satisfied

5. Maintenance stage: How well are preventive maintenance (e.g., routine servicing, metrological calibration) activities implemented? (Single choice) *

· ○ Very poor / Completely dissatisfied

· ○ Poor / Somewhat dissatisfied

· ○ Neutral

· ○ Good / Somewhat satisfied

· ○ Very good / Very satisfied

6. Disposal stage: Is the process for equipment disposal and replacement reasonable and timely? (Single choice) *

· ○ Very poor / Completely dissatisfied

· ○ Poor / Somewhat dissatisfied

· ○ Neutral

· ○ Good / Somewhat satisfied

· ○ Very good / Very satisfied

7. Information technology support: How satisfied are you overall with the current IT support for equipment management (e.g., electronic records, repair reporting systems)? (Single choice) *

· ○ Very poor / Completely dissatisfied

· ○ Poor / Somewhat dissatisfied

· ○ Neutral

· ○ Good / Somewhat satisfied

· ○ Very good / Very satisfied

Open-ended Question

Do you have any specific suggestions or expectations for the informatisation of operating room equipment management? (Optional) (Open text)



Scoring Notes

	Section
	Response scale

	Equipment Management Awareness (K1–K6)
	1 = Completely unaware/unfamiliar; 2 = Somewhat unaware/unfamiliar; 3 = Neutral; 4 = Somewhat aware/familiar; 5 = Very aware/familiar

	Attitudes and Perceptions (A1–A5)
	1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly agree

	Equipment Management Practices (P1–P4)
	1 = Never; 2 = Rarely (<20%); 3 = Sometimes (20%–50%); 4 = Often (50%–80%); 5 = Always (>80%)

	Full Lifecycle Satisfaction (L1–L7)
	1 = Very poor / Completely dissatisfied; 2 = Poor / Somewhat dissatisfied; 3 = Neutral; 4 = Good / Somewhat satisfied; 5 = Very good / Very satisfied


After reliability and validity testing, two reverse‑coded attitude items (A4 and A5 from the original questionnaire) were removed due to comprehension issues identified during pilot testing. The final questionnaire thus comprised 13 items across three dimensions (6 knowledge items, 3 attitude items, and 4 practice items), as reported in the main text.

