Table S1. Quantitative content-validity assessment of the study questionnaire
	Assessment component
	No. evaluated
	Relevance
	Clarity
	Content coverage

	Core questionnaire items
	10 items
	I-CVI range = 0.833–1.000; 7/10 items = 1.000; B4 and D3 = 0.917; D2 = 0.833; S-CVI/Ave = 0.967
	I-CVI range = 0.833–1.000; 8/10 items = 1.000; B4 and C3 = 0.833; S-CVI/Ave = 0.967
	—

	Questionnaire domains
	3 domains
	S-CVI/Ave: Violence exposure = 0.979; Risk perception and behavioral responses = 1.000; Occupational attitudes = 0.917
	S-CVI/Ave: Violence exposure = 0.958; Risk perception and behavioral responses = 0.944; Occupational attitudes = 1.000
	Adequate for all three domains (12/12 experts for each domain)

	Digital-violence content elements embedded within item B3
	5 elements
	I-CVI = 1.000 for all elements; S-CVI/Ave = 1.000
	I-CVI = 1.000 for all elements; S-CVI/Ave = 1.000
	—


[bookmark: _GoBack]Notes: I-CVI, item-level content validity index; S-CVI/Ave, scale-level content validity index calculated using the average method. The expert panel comprised 12 experts from health management (n = 2), nursing (n = 2), hospital administration (n = 6), and public health (n = 2). Relevance and clarity were rated using four-point scales, with ratings of 3 or 4 considered content-valid. Content coverage was assessed at the questionnaire-domain level. The five digital-violence behaviors embedded within item B3 were evaluated as content elements and were not administered as five separate questionnaire items in the main survey.


Table S2. Operational criteria for the classification of participating cities according to healthcare resource availability and socioeconomic development.
	Level
	Health-institution beds (bed)
	Medical technical personnel (person)
	Gross regional product (100 million yuan)
	No. of participating cities

	High
	≥50000
	≥50000
	≥3000
	1

	Medium
	15000<50000
	15,000<50000
	800<3000
	4

	Low
	≤15000
	≤15000
	≤800
	4


Note: Healthcare resource availability was assessed using the number of beds in health institutions and medical technical personnel, while socioeconomic development was assessed using gross regional product (GRP). City resource level was assigned according to the category indicated by at least two of the three indicators (majority rule). Cutoffs were study-specific and based on observed gaps among the nine participating cities rather than official classification standards. City names are omitted to reduce the risk of institutional identification.
Source: Heilongjiang Statistical Yearbook 2024, Tables 18-24 and 3-7 (2023 data).


Table S3. Collinearity diagnostics for work experience and professional title
	Analysis
	N
	Statistic
	P value

	Spearman correlation between categorized work experience and professional title
	3,305
	ρ = 0.675
	<0.001

	Maximum VIF across indicator terms
	3,408
	Work experience: 3.27; professional title: 2.44
	—

	Model excluding work experience vs full model
	3,408
	LR χ²(3) = 3.35
	0.340

	Model excluding professional title vs full model
	3,408
	LR χ²(4) = 10.14
	0.038


Notes: Work experience and professional title were entered as categorical variables using indicator coding. The adjusted GVIFs were 1.18 for work experience and 1.16 for professional title, indicating limited variance inflation. The “Other” professional-title category was excluded from the Spearman correlation because it could not be meaningfully ranked; all regression-based analyses included 3,408 participants. LR, likelihood ratio; VIF, variance inflation factor; GVIF, generalized variance inflation factor.



Table S4. Proportional odds assumption tests
	Outcome
	N
	Categories
	LR χ²
	df
	P value

	WORRY
	3,408
	5
	249.11
	48
	<0.001

	OFTEN
	3,408
	7
	154.06
	80
	<0.001

	VOICE
	3,408
	5
	239.47
	48
	<0.001

	CHILD
	3,112
	5
	140.25
	48
	<0.001

	AGAIN
	3,408
	5
	93.29
	48
	<0.001


Note: The proportional odds assumption was assessed using likelihood-ratio tests comparing the proportional-odds model with a model allowing category-specific coefficients. A significant result indicates that the proportional odds assumption was not met. CHILD analyses excluded 296 participants who selected “Not applicable/Other.” LR, likelihood ratio.



Table S5. Sensitivity analysis additionally adjusting for department type
	Outcome
	Category comparison
	Primary model AOR (95% CI)
	Department-adjusted model AOR (95% CI)
	Overall P, primary/sensitivity

	WORRY
	Slightly worried vs Not worried at all
	0.71 (0.43–1.18)
	0.74 (0.45–1.23)
	<0.001 / <0.001

	
	Neutral vs Not worried at all
	1.93 (1.36–2.76)
	1.95 (1.36–2.78)
	

	
	Worried vs Not worried at all
	1.05 (0.73–1.52)
	1.06 (0.73–1.53)
	

	
	Very worried vs Not worried at all
	1.44 (0.98–2.10)
	1.46 (0.99–2.13)
	

	OFTEN
	Less than once/month vs Never
	1.75 (1.33–2.31)
	1.76 (1.34–2.32)
	<0.001 / <0.001

	
	Once/month vs Never
	2.09 (1.52–2.88)
	2.14 (1.55–2.95)
	

	
	2–3 times/month vs Never
	1.60 (0.99–2.60)
	1.65 (1.01–2.69)
	

	
	Once/week vs Never
	2.54 (1.62–3.97)
	2.47 (1.57–3.89)
	

	
	2–5 times/week vs Never
	1.84 (0.96–3.53)
	1.89 (0.98–3.65)
	

	
	Almost every day vs Never
	2.39 (1.33–4.30)
	2.38 (1.31–4.32)
	

	VOICE
	Rarely vs Never
	4.59 (3.65–5.77)
	4.52 (3.59–5.69)
	<0.001 / <0.001

	
	Sometimes vs Never
	2.83 (2.22–3.63)
	2.80 (2.19–3.59)
	

	
	Often vs Never
	2.91 (2.05–4.13)
	2.94 (2.07–4.18)
	

	
	Always vs Never
	2.37 (1.69–3.31)
	2.39 (1.70–3.34)
	

	CHILD
	Strongly oppose vs Strongly support
	1.12 (0.79–1.59)
	1.11 (0.78–1.58)
	<0.001 / <0.001

	
	Oppose vs Strongly support
	0.95 (0.64–1.41)
	0.95 (0.64–1.41)
	

	
	Neutral vs Strongly support
	1.79 (1.29–2.49)
	1.76 (1.27–2.46)
	

	
	Support vs Strongly support
	1.36 (0.91–2.04)
	1.33 (0.89–2.00)
	

	AGAIN
	Probably yes vs Definitely yes
	0.99 (0.73–1.34)
	0.97 (0.72–1.32)
	0.405 / 0.472

	
	Uncertain vs Definitely yes
	1.01 (0.78–1.31)
	1.01 (0.78–1.31)
	

	
	Probably no vs Definitely yes
	1.11 (0.81–1.53)
	1.12 (0.81–1.54)
	

	
	Definitely no vs Definitely yes
	0.83 (0.62–1.12)
	0.85 (0.63–1.14)
	

	LEAVE
	Yes vs No
	1.22 (0.97–1.53)
	1.24 (0.98–1.55)
	0.085 / 0.071


Notes: Values are AORs with 95% CIs for digital violence. The primary models were adjusted for sex, job category, administrative position, hospital type, city resource level, physical violence, psychological violence, years of experience, and professional title. The sensitivity models were additionally adjusted for department type. Multinomial logistic regression was used for WORRY, OFTEN, VOICE, CHILD, and AGAIN; binary logistic regression was used for LEAVE. CHILD analyses excluded 296 participants who selected “Not applicable/Other.” AOR, adjusted odds ratio; CI, confidence interval.



Table S6. Distribution of outcomes related to digital violence among healthcare workers (N = 3,408)
	Outcome
	Category
	n
	%

	WORRY
	Not worried at all
	268
	7.86

	
	Slightly worried
	258
	7.57

	
	Neutral
	1,118
	32.81

	
	Worried
	1,117
	32.78

	
	Very worried
	647
	18.98

	OFTEN
	Never
	2,585
	75.85

	
	Less than once per month
	325
	9.54

	
	Once per month
	205
	6.02

	
	2–3 times per month
	97
	2.85

	
	Once per week
	93
	2.73

	
	2–5 times per week
	47
	1.38

	
	Almost every day
	56
	1.64

	VOICE
	Never
	1,527
	44.81

	
	Rarely
	751
	22.04

	
	Sometimes
	642
	18.84

	
	Often
	228
	6.69

	
	Always
	260
	7.63

	LEAVE
	Yes
	521
	15.29

	
	No
	2,887
	84.71

	CHILD
	Strongly support
	297
	8.71

	
	Support
	329
	9.65

	
	Neutral
	1,168
	34.27

	
	Oppose
	458
	13.44

	
	Strongly oppose
	860
	25.23

	
	Other†
	296
	8.69

	AGAIN
	Definitely yes
	503
	14.76

	
	Probably yes
	547
	16.05

	
	Uncertain
	1,242
	36.44

	
	Probably no
	432
	12.68

	
	Definitely no
	684
	20.07


Abbreviations: WORRY, concern about digital workplace violence; OFTEN, frequency of searching online evaluations of oneself; VOICE, refraining from online expression due to concerns about digital violence; LEAVE, turnover intention during the past month; CHILD, attitude toward children entering the same profession; AGAIN, willingness to choose the same profession again.
† Other responses mainly referred to participants without children or those who considered the question not applicable.

