Supplementary material
Appendix S1. Sampling-dimension fill matrix (transparency presentation)
Purpose: to show explicitly the sparsity of the 26 participants' distribution across sampling dimensions, so that readers do not assume the study 'covered all combinations of dimensions'.
A. Institution type × geographic region (n per cell)
	Institution type
	East
	Central
	West
	Total

	Independent ophthalmology, tertiary Grade-A general
	5
	3
	2
	10

	Tertiary specialist eye hospital
	2
	2
	0
	4

	Tertiary Grade-B / secondary specialist eye
	0
	2
	3
	5

	Secondary general hospital, combined dept
	1
	2
	2
	5

	Primary eye health/screening
	1
	1
	0*
	2

	Total
	9
	8
	9
	26


Note: western primary-eye-health functions were partly covered by combined-department posts at secondary general hospitals; pure primary-care posts were under-represented in the western region, which is a limitation of this study.

B. Subspecialty × length of service (n per cell)
	Subspecialty
	0–2 yr
	3–5 yr
	6–10 yr
	>10 yr
	Total

	Retina
	0
	2
	1
	1
	4

	Cataract
	0
	1
	1
	2
	4

	Glaucoma
	0
	1
	0
	2
	3

	Ocular trauma/emergency
	0
	0
	1
	3
	4

	Optometry
	0
	2
	1
	0
	3

	Paediatric ophthalmology
	0
	0
	1
	0
	1

	Ocular surface/cornea
	0
	1
	0
	0
	1

	Ophthalmic outpatient/day ward
	0
	0
	2
	1
	3

	Primary eye health/screening
	1
	0
	1
	1
	3

	Total
	1
	7
	8
	10
	26


There are 9 × 4 = 36 theoretical cells, of which 21 are empty (58.3%). This sparsity is typical of a qualitative descriptive study under maximum-variation purposive sampling — the goal is variation coverage rather than cell exhaustion — but the team explicitly makes no substantive subgroup claims about the empty cells.


Appendix S2. Full roster of the 26 ophthalmic-nurse participants
Each participant was assigned a unique pseudonym/identifier (N01–N26); given names have been removed for anonymity. Ages are reported in single years for transparency of the maximum-variation sample.
	ID
	Age
	Subspecialty
	Institution type × establishment
	Region
	Yrs
	GenAI exposure

	N01
	25-29
	Retina
	Independent ophthalmology, tertiary Grade-A general
	East
	5
	Limited exploration

	N02
	30-34
	Ocular trauma/emergency
	Independent ophthalmology, tertiary Grade-A general
	East
	11
	Routine ancillary

	N03
	25-29
	Cataract
	Tertiary Grade-B general / secondary specialist eye
	Central
	3
	Personal only

	N04
	40-44
	Glaucoma
	Independent ophthalmology, tertiary Grade-A general
	East
	19
	None

	N05
	30-34
	Optometry
	Tertiary specialist eye hospital
	Central
	8
	Limited exploration

	N06
	25-29
	Ophthalmic outpatient
	Tertiary Grade-B general / secondary specialist eye
	West
	6
	Personal only

	N07
	35-39
	Retina
	Independent ophthalmology, tertiary Grade-A general
	East
	15
	Routine ancillary

	N08
	25-29
	Primary eye health/screening
	Secondary general hospital, combined department
	Central
	2
	None

	N09
	30-34
	Day ward
	Tertiary specialist eye hospital
	Central
	10
	Limited exploration

	N10
	45-49
	Cataract
	Tertiary Grade-B general / secondary specialist eye
	West
	22
	None

	N11
	25-29
	Ocular surface/cornea
	Tertiary specialist eye hospital
	East
	4
	Personal only

	N12
	35-39
	Optometry
	Tertiary Grade-B general / secondary specialist eye
	Central
	13
	Limited exploration

	N13
	30-34
	Emergency
	Independent ophthalmology, tertiary Grade-A general
	East
	7
	Routine ancillary

	N14
	40-44
	Retina
	Independent ophthalmology, tertiary Grade-A general
	West
	18
	Personal only

	N15
	25-29
	Glaucoma
	Secondary general hospital, combined department
	West
	4
	None

	N16
	35-39
	Primary eye health/screening
	Primary eye health/screening
	East
	12
	Limited exploration

	N17
	45-49
	Cataract
	Independent ophthalmology, tertiary Grade-A general
	Central
	25
	None

	N18
	25-29
	Paediatric ophthalmology
	Independent ophthalmology, tertiary Grade-A general
	East
	6
	Routine ancillary

	N19
	30-34
	Ophthalmic outpatient
	Tertiary Grade-B general / secondary specialist eye
	West
	9
	Personal only

	N20
	35-39
	Ocular trauma
	Secondary general hospital, combined department
	Central
	16
	Limited exploration

	N21
	25-29
	Retina
	Independent ophthalmology, tertiary Grade-A general
	East
	4
	Routine ancillary

	N22
	40-44
	Glaucoma
	Secondary general hospital, combined department
	West
	21
	None

	N23
	30-34
	Primary eye health/screening
	Primary eye health/screening
	Central
	7
	Personal only

	N24
	35-39
	Emergency
	Independent ophthalmology, tertiary Grade-A general
	Central
	14
	Limited exploration

	N25
	25-29
	Optometry
	Secondary general hospital, combined department
	West
	3
	None

	N26
	30-34
	Day ward
	Tertiary specialist eye hospital
	East
	10
	Routine ancillary




Appendix S3. Interview Guide on Trust Negotiation in Ophthalmic Nurses’ Interaction with Generative AI (GenAI)
Part I. Personal Information
Note: This information is used solely for research analysis and will be kept strictly confidential.
1. ID: ________ (to be filled in by the researcher)
1. Pseudonym: ________
1. Gender: □ Male □ Female
1. Age: ________ years
1. Professional title: □ Nurse □ Senior Nurse □ Nurse-in-Charge □ Associate Chief Nurse □ Chief Nurse
1. Highest level of education: □ Technical secondary school □ Junior college □ Bachelor’s degree □ Master’s degree or above
1. Years of experience in ophthalmology: ________ years
1. Current primary department / subspecialty (select all that apply):
□ Retina □ Cataract □ Glaucoma □ Ocular trauma / emergency □ Optometry
□ Pediatric ophthalmology □ Ocular surface / cornea □ Ophthalmology outpatient / day ward □ Primary eye care / screening □ Other: ________
1. Type of institution:
□ Independent ophthalmology department in a tertiary Grade-A general hospital
□ Tertiary specialized ophthalmology hospital
□ Ophthalmology department in a tertiary Grade-B general hospital / secondary specialized ophthalmology hospital
□ Ophthalmology department in a secondary general hospital / combined within an EENT (eye-ear-nose-throat) department
□ Primary-level eye care / screening institution
1. Region: □ Eastern □ Central □ Western
1. Have you ever used generative AI tools (such as ChatGPT, DeepSeek, etc.)?
□ Never used
□ Personal use only (non-clinical)
□ Limited clinical exploration
□ Routine clinical assisted use
Part II. Interview Introduction
Thank you for taking part in this study. We are interested in the real-world experiences of ophthalmic nurses when they use generative AI tools (such as ChatGPT, DeepSeek, etc.) in their everyday work. Every specific event you share is valuable for helping us understand how these new tools can be used safely and effectively in clinical practice. The interview will last approximately 60–90 minutes, and we will focus mainly on asking you to recall one memorable experience of using AI. There are no right or wrong answers, so please describe it in as much detail as you can.
Part III. Core Interview Questions (based on the CIT and TN-NAI frameworks)
Module 1: Critical Incident Elicitation (event-driven)
1. Please recall the most memorable experience you have had using a generative AI tool at work, whether the outcome was good or bad.
0. In what situation were you using it at the time? (patient’s condition, type of task, time, place)
0. What exactly did you ask, and what kind of answer or advice did the AI give?
0. How did you feel about its response at the time — trust, doubt, surprise, or something else?
1. After that event, did your level of trust in AI tools change?
1. If so, did it increase, decrease, or change in a more fundamental way?
1. Would you still use AI for similar tasks afterward?
1. Have you ever encountered information from the AI that was clearly wrong or unreasonable (i.e., a “hallucination”)?
2. How did you discover the error at the time?
2. What impact did this have on your later use of AI?
Module 2: Dynamic Negotiation of Trust (four dimensions)
1. In your view, how does the AI perform in terms of “professional competence”?
3. For which tasks do you find it reliable, and for which tasks is it unreliable?
3. Have you developed your own set of “rules of use”? (e.g., which tasks to trust and which not to)
1. Are you worried that using AI could cause harm to patients? Have you had any such concerns?
4. Have you ever refused to adopt the AI’s advice out of concern about harming a patient?
1. When patients or family members are present, would you use AI in front of them? Why or why not?
5. Are you concerned that this might affect patients’ trust in you?
1. Are you concerned that AI might replace or weaken your own professional judgment?
6. Have there been moments when you deliberately chose “not to use AI” in order to preserve your own decision-making authority?
Module 3: Social and Organizational Context
1. In your department or hospital, are there any explicit rules or attitudes regarding nurses’ use of AI?
7. How do leaders (e.g., the head nurse or department director) view the use of AI?
7. Have you ever changed the way you use AI out of concern about how your superiors might view it?
1. Have you discussed your experiences of using AI with other nurses?
8. Has something a colleague shared ever clearly changed your trust in AI or the way you use it?
Module 4: Professional Identity and Future Development
1. How do you see your own role in using AI?
9. Do you tend to regard it as a “tool,” an “assistant,” or a “collaborator”?
9. Do you feel that your professional identity is changing because of AI?
1. If you could give one most important piece of advice to hospitals or AI developers, what would it be?
Part IV. Closing Remarks
[bookmark: _GoBack]Thank you for sharing so many valuable experiences. Finally, is there anything else you would like to add, or any other questions you would like our study to explore?




Appendix S4. The Trust Negotiation Configuration Model (TNCM): configuration details
The three themes showed systematic mutual moderation in the data. Theme 1 (competence appraisal) characterises nurses' judgement of the trustworthiness of AI output; when that judgement reveals a competence boundary (such as a hallucination), the tensions of Theme 2 (ethics–relationship–autonomy) are activated — nurses must decide under what conditions and in what manner to continue using AI while protecting the patient relationship and professional autonomy. Theme 3 (organisational ecology) further moderates how Themes 1 and 2 unfold: in the absence of institutional guidance, competence appraisal depends more on individual experience; hierarchical culture shapes the visibility of ethical expression; and peer networks become carriers of distributed trust calibration.
The TNCM depicts five configurations of trust negotiation observed in cross-sectional data (configurations, not temporal stages):
1. Observational stance (curious-but-non-using): curious but not yet using.
2. Exploratory use: initial awe coexisting with verification.
3. Impact-and-repair: trust rebuilding after a hallucination incident.
4. Task-specific reliance: task-specific stratification and formation of a trust map.
5. Critical co-judgment: the identity position of 'co-judge'.
Structural relationships exist among the configurations (in Figure 1, links between configurations denote position shifts reported in participants' retrospective narratives; the loop from impact-and-repair back to exploratory use reflects that hallucination incidents typically triggered a return to verification-based use rather than wholesale abandonment). These position shifts are based on cross-sectional retrospective narratives and do not constitute an empirical claim about longitudinal developmental trajectories. Four contextual moderators — individual factors, peer networks, organisational institutions and specialty risk — appeared across all configurations. One mechanism recurred across configurations with relatively consistent evidence: gradient calibration; a gradual, domain-specific repair of trust after hallucination incidents was also observed, with more limited evidence.


Appendix S5. Worked example: from initial codes to themes
This table illustrates how initial open codes were clustered into candidate subthemes and final themes, using three worked examples. Initial coding was open and line-by-line; the TN-NAI propositions were consulted only after initial codes had been generated.
	Initial codes (examples)
	Source incidents
	Candidate subtheme
	Final theme

	'checking the AI-suggested atropine concentration against the package insert'; 'a fabricated ophthalmic reference with plausible format'; 'fundus-lesion description not matching the image'
	PE-02, HA-03, HA-01
	Hallucination incidents as trust turning points (1.2)
	Theme 1: Tentative approach — competence appraisal

	'putting the phone away when the patient is present'; 'checking at the nurses' station and returning to answer'; 'AI should help behind the scenes'
	RE-01, RE-02
	The relational-trust dilemma when the patient is present (2.2)
	Theme 2: Guarding professional boundaries

	'no departmental policy on AI use'; 'everyone figures it out on their own'; 'conservative use until liability is clarified'
	IN-01, IN-02
	Trust drift in institutional grey zones (3.1)
	Theme 3: Trust negotiation within the organisational ecology




Appendix S6.Detailed practice and policy implications
The following detailed plans complement the prioritised implications in the main text.
For AI developers (by priority): (1) design for verifiability — provide transparent evidence sources, confidence markers and citation links for AI output (directly addressing hallucination incidents as trust turning points); (2) ophthalmic vertical-domain fine-tuning — fine-tune models on Chinese ophthalmic clinical guidelines, national-pharmacopoeia ophthalmic-preparation standards and ophthalmic nursing operating norms; (3) a behind-the-scenes interaction mode — design interfaces suited to discreet use when patients are present (directly addressing the relational-trust dilemma).
For hospital managers (by priority): (1) end the institutional grey zone — develop a clear policy framework for ophthalmic nurses' GenAI use, defining scenario boundaries, verification procedures, adverse-event reporting and liability attribution; (2) empower primary care and the western region — narrow regional gaps through dedicated training and technical support; (3) institutionalise peer-learning mechanisms — upgrade informal WeChat-group discussion into a structured experience-exchange platform.
For nursing educators (by priority): (1) core competence before AI assistance — ensure students master basic physical assessment and procedural skills before relying on AI; (2) ophthalmic AI-ethics scenario simulation — train nurses in trust decisions when AI evidence conflicts with clinical observation; (3) differentiated training — 'AI–experience integration' workshops for senior nurses and a 'critical AI use' course for new nurses.
For policymakers (by priority): (1) develop an Expert Consensus on GenAI Use in Ophthalmic Nursing — explicitly making ophthalmic nurses and nursing managers a core object of institution-building; (2) include the nursing-workforce digital-capability gap in the 14th Five-Year smart-ophthalmic-care agenda — setting clear empowerment targets for primary-care posts; (3) establish a dedicated interdisciplinary 'nursing + AI' funding stream — prioritising applied projects with ophthalmic nursing staff as the research subject.

