Supplementary Table S1. Basic information of the experts (N = 9)

	Group
	Classification
	Number
	Percentage (%)

	Gender
	Male
	4
	44.44

	
	Female
	5
	55.56

	Age
	30 to 39
	3
	33.33

	
	40 to 50
	5
	55.56

	
	>50
	1
	11.11

	Education background
	Bachelor
	1
	11.11

	
	Master
	6
	66.67

	
	Doctor
	2
	22.22

	Professional qualifications
	Intermediate
	1
	11.11

	
	Deputy senior
	5
	55.56

	
	Senior
	3
	33.33

	Years of working
	<10
	1
	11.11

	
	10 to 20
	4
	44.44

	
	>20
	4
	44.44


Supplementary Table S2. Revision Process of the ACP Questionnaire Items in Delphi Consultation

	Round
	Purpose
	Total number of items
	Number of deleted items
	Number of modified items
	Number of qualified items
	Number of experts’ suggestions
	Number of added items

	Round 1
	Revision
	25
	6
	3
	16
	30
	2

	Round 2
	Finalization
	21
	0
	4
	17
	15
	0


Supplementary Table S3. Expert Relevance Scores of the ACP Implementation Willingness Scale in the Second Round of Delphi Consultation

Panel A. Domain level
	Dimension
	Indicator
	Mean(SD)
	CV
	% rating 4–5

	A
	Knowledge & legal–ethical cognition
	4.667 (0.5)
	0.107
	100.0%

	B
	Attitudes/values
	4.444 (0.527)
	0.119
	100.0%

	C
	Subjective norms & organizational climate
	4.333 (0.5)
	0.115
	100.0%

	D
	Self-efficacy & communication skills
	4.111 (0.601)
	0.146
	88.9%

	E
	Behavioral intention
	4.889 (0.333)
	0.068
	100.0%


Panel B. Item level 
	Dimension
	Item 
	Mean
	SD
	CV

	A
	I know the legal requirements for end-of-life and surrogate decision-making in China.
	4.556
	0.527
	0.116

	
	I know the main components of ACP documents (treatment preferences, proxy designation, etc.).
	4.111
	0.333
	0.081

	
	I understand that a competent patient’s informed consent takes priority over family wishes.
	4.667
	0.500
	0.107

	
	 When family members insist, prior patient wishes can be ignored. (reverse)
	4.222
	0.441
	0.104

	B
	ACP helps reduce family decision burden and conflict.
	4.667
	0.500
	0.107

	
	ACP should be discussed early when the condition is stable or during therapeutic windows.
	4.444
	0.527
	0.119

	
	Implementing ACP enhances dignity and autonomy in the end-of-life stage.
	4.444
	0.527
	0.119

	
	ACP easily triggers conflicts and therefore should not be generalized in routine care. (reverse)
	4.222
	0.441
	0.104

	C
	Colleagues in my department generally support ACP.
	4.556
	0.527
	0.116

	
	Supervisors/administrators encourage ACP discussions at appropriate moments.
	4.556
	0.527
	0.116

	
	The department/hospital provides clear templates and procedures for ACP recording.
	4.222
	0.667
	0.158

	
	Considering that families may oppose ACP, I rarely recommend their participation. (reverse)
	4.556
	0.527
	0.116

	D
	I can explain uncertainties and trade-offs of prognosis and treatment options.
	4.667
	0.500
	0.107

	
	I can guide patients to translate values into treatment goals and choices.
	4.667
	0.500
	0.107

	
	I can identify clinical timing suitable for initiating ACP (e.g., disease turning points).
	4.778
	0.441
	0.092

	
	I know how to document and update ACP and share it with the team.
	4.111
	0.333
	0.081

	
	When patients/families are agitated, I find it hard to proceed effectively. (reverse)
	4.111
	0.601
	0.146

	E
	I am willing to attend or organize departmental ACP training and debriefings.
	4.222
	0.441
	0.104

	
	I am willing to integrate ACP into routine discharge/transition planning.
	4.667
	0.500
	0.107

	
	If a patient raises end-of-life treatment choices, I will facilitate written documentation.
	4.667
	0.500
	0.107

	
	In the next three months, I plan to proactively raise ACP in clinical practice.
	4.778
	0.441
	0.092


Supplementary Table S4. Item Analysis Results of the ACP Implementation Willingness Scale in the Pilot Test

Domain A (Knowledge & legal–ethical cognition) 
	Item 
	Mean
	SD
	CV
	CITC
	α if deleted
	t 

(hi–lo)
	p

	I am familiar with current national laws on end-of-life and surrogate decision-making.
	3.84
	0.88
	0.229
	0.48
	0.73
	2.46
	0.017

	I understand the ethical principle that a competent patient’s informed consent takes precedence over family wishes.
	3.98
	0.82
	0.206
	0.53
	0.74
	2.64
	0.011

	I know the main components of ACP documents (treatment preferences, designation of a surrogate, etc.).
	3.75
	0.9
	0.24
	0.41
	0.72
	2.12
	0.038

	★ When the family insists strongly, the patient’s prior wishes may be disregarded.
	3.34
	0.97
	0.29
	0.36
	0.72
	2.18
	0.034


Domain B (Attitudes/values)
	Item 
	Mean
	SD
	CV
	CITC
	α if deleted
	t 

(hi–lo)
	p

	Implementing ACP can enhance dignity and autonomy at the end of life.
	4.10
	0.78
	0.19
	0.57
	0.76
	3.01
	0.004

	ACP helps reduce decision burden and conflict among family members.
	3.95
	0.83
	0.21
	0.52
	0.75
	2.43
	0.017

	I agree to initiate ACP conversations early during periods of stability or therapeutic windows.
	3.88
	0.85
	0.219
	0.5
	0.77
	2.59
	0.012


Domain C (Subjective norms & organizational climate)
	Item (wording)
	Mean
	SD
	CV
	CITC
	α if deleted
	t 

(hi–lo)
	p

	The department/hospital provides clear documentation templates and workflows.
	3.80
	0.89
	0.234
	0.46
	0.74
	2.25
	0.028

	Supervisors/management encourage and support me to initiate ACP at appropriate times.
	3.92
	0.84
	0.214
	0.48
	0.75
	2.31
	0.023

	★ Because families may oppose ACP, I usually avoid recommending it.
	3.28
	1
	0.305
	0.34
	0.73
	2.08
	0.041


Domain D (Self-efficacy & communication skills) — Cronbach’s α ≈ 0.84 (retained)
	Item (wording)
	Mean
	SD
	CV
	CITC
	α if deleted
	t 

(hi–lo)
	p

	I can explain prognosis and the uncertainties/trade-offs of treatment options.
	4.03
	0.79
	0.196
	0.59
	0.82
	3.14
	0.003

	I can identify appropriate clinical timing to initiate ACP (e.g., disease turning points).
	3.87
	0.86
	0.222
	0.55
	0.81
	2.71
	0.008

	I can help patients translate personal values into goals and choices.
	4.08
	0.77
	0.189
	0.62
	0.83
	3.36
	0.001

	I know how to document, update, and share ACP with the team.
	3.95
	0.83
	0.21
	0.51
	0.8
	2.23
	0.030

	★ When patients or families are emotional, I find it difficult to advance the conversation.
	3.36
	0.98
	0.292
	0.4
	0.79
	2.19
	0.033


Domain E (Behavioral intention) 
	Item
	Mean
	SD
	CV
	CITC
	α if deleted
	t 

(hi–lo)
	p

	In the next three months, I plan to proactively raise ACP in clinical practice.
	4.17
	0.72
	0.173
	0.66
	0.85
	3.89
	0.0005

	I am willing to incorporate ACP into routine discharge/transition planning.
	4.11
	0.75
	0.182
	0.63
	0.84
	3.53
	0.001

	I am willing to participate in or organize ACP training and debriefs in the department.
	4.03
	0.79
	0.196
	0.6
	0.83
	3.22
	0.002

	When patients raise end-of-life treatment preferences, I will facilitate completion of written records.
	4.21
	0.7
	0.166
	0.69
	0.86
	3.97
	0.0004


Notes: Likert 1–5. CITC = corrected item–total correlation (domain total minus item). “α if deleted” is Cronbach’s α of the domain after dropping the item. Welch’s t compares top 27% vs bottom 27% by domain total. Reverse items marked with ★. In this pretest decision, two items were removed (see reasons below).

Pretest deletion rationale (pilot decision) 
	Deleted item 
	Rationale

	Promoting ACP in clinical practice easily triggers disputes; therefore it should not be popularized.
	i) Low CITC=0.35; ii) α if deleted remains > 0.70.

	Colleagues in my department generally support conducting ACP.
	i) Low CITC=0.33; ii) α if deleted remains > 0.70.


Note: Pilot deletions streamline the scale while maintaining content validity and reliability

Supplementary Table S5. Detailed Fit Indices of the Confirmatory Factor Analysis  Model for the ACP Implementation Willingness Scale

	Fit Index
	Value
	Recommended Criterion for Good Fit

	Chi-square
	172.214
	-

	Degrees of freedom
	142
	-

	Chi-square/degrees of freedom
	1.213
	< 3.0

	Probability level
	0.043
	> 0.05 (optional for good fit)

	Root Mean Square Residual
	0.077
	< 0.10

	Goodness of Fit Index
	0.957
	> 0.90

	Adjusted Goodness of Fit Index
	0.943
	> 0.90

	Normed Fit Index
	0.903
	> 0.90

	Relative Fit Index
	0.883
	> 0.80 (acceptable)

	Incremental Fit Index
	0.981
	> 0.90

	Tucker-Lewis Index
	0.977
	> 0.90

	Comparative Fit Index
	0.981
	> 0.90

	Root Mean Square Error of Approximation
	0.023
	< 0.08 (excellent if < 0.05)

	90% Confidence Interval for RMSEA
	0.005–0.035
	Lower bound > 0, upper bound < 0.08

	Close Fit Probability
	1.0
	> 0.05

	Akaike Information Criterion
	268.214
	Smaller value = better fit

	Bayesian Information Criterion
	458.466
	Smaller value = better fit

	Hoelter Index (α = 0.05)
	385
	> 200

	Hoelter Index (α = 0.01)
	415
	> 200


Supplementary File 1。Semi-Structured Interview Guide for Item Pool Generation
Part I: Introduction and Ethical Protections 

Standard Script: 

"Thank you for participating in this qualitative interview. We are currently conducting the foundational phase of a scale development project. Our primary objective is to capture your genuine clinical experiences, daily frustrations, and practical needs regarding Advance Care Planning (ACP). Your narratives will directly serve as the empirical source for generating the scale's initial item pool. This session is entirely anonymous. No personal names, specific wards, or institutional identifiers will appear in any subsequent transcripts. You may choose to skip any sensitive question or terminate this interview at your discretion."

Part II: Core Exploratory Questions 

1. When you encounter a terminally ill patient in your department, what immediate thoughts arise regarding discussing their future end-of-life care preferences?

2. Could you describe a specific situation where you felt an urgent clinical necessity to actively initiate an ACP conversation?

3. What specific anxieties or technical difficulties do you personally experience when attempting to guide a patient's family through death-related choices?

4. Can you recall a particular instance where you felt completely unequipped or hesitant to manage complex emotional reactions during a goals-of-care discussion?

5. How do your immediate colleagues, nursing supervisors, and department heads typically react when a staff member initiates a proactive ACP dialogue at the bedside?

6. In what ways do the implicit expectations of patients' family members influence or restrict your professional willingness to raise these sensitive topics?

7. What practical concerns do you hold regarding the current legal validity or institutional safety of documenting a patient's preferences in China?

8. When an unconscious patient's prior verbal wishes conflict directly with their family’s immediate treatment demands, how do you navigate this specific dilemma?

9. How do traditional Chinese cultural taboos surrounding death affect your personal comfort levels when executing these conversations in daily practice?

10. From your professional perspective, how does formalizing a patient's advance directives alter the actual quality of terminal care in a geriatric setting?

Part III: Conclusion and Practical Reform Recommendations 

Closing Questions:

11. Beyond the issues discussed today, what other unmentioned factors directly suppress or stimulate your willingness to implement ACP?

12. If our hospital administration could provide one single resource (e.g., specialized legal training, dedicated consultation rooms), what would assist you most?

Closing Statement:

"Thank you sincerely for your valuable time and for sharing these profound clinical insights. Your professional narratives provide the essential empirical foundation for constructing our quantitative measurement instrument."

