Table 1. Baseline characteristics stratified by ADL dependency at 6 months (N = 610)
	Variable
	ADL Independent
(n = 368)
	ADL Dependent
(n = 242)
	P Value

	L1: Individual-Clinical Factors
	
	
	

	Age, y, median (IQR)
	75.0 (69.0–81.0)
	85.0 (80.0–89.0)
	<.001

	Gender, No. (%)
	
	
	.65

	  Female
	281 (76.4)
	180 (74.4)
	

	  Male
	87 (23.6)
	62 (25.6)
	

	FRAIL scale (range 0–5), median (IQR)
	1.0 (0.0–2.0)
	4.0 (3.0–4.0)
	<.001

	New Mobility Score (range 0–9), median (IQR)
	9.0 (9.0–9.0)
	6.5 (5.0–8.0)
	<.001

	Body mass index, kg/m², median (IQR)
	23.4 (21.2–25.4)
	22.6 (19.5–25.4)
	.005

	Hemoglobin, g/L, median (IQR)
	115.0 (104.0–126.0)
	107.0 (94.0–119.0)
	<.001

	Serum albumin, g/L, median (IQR)
	36.0 (34.0–37.9)
	34.8 (32.6–36.8)
	<.001

	Charlson Comorbidity Index, median (IQR)
	4.0 (3.0–5.0)
	5.0 (4.0–6.0)
	<.001

	Fracture type, No. (%)
	
	
	.02

	  Femoral neck
	228 (62.0)
	124 (51.2)
	

	  Intertrochanteric
	125 (34.0)
	112 (46.3)
	

	  Subtrochanteric
	4 (1.1)
	1 (0.4)
	

	  Other
	11 (3.0)
	5 (2.1)
	

	Surgical procedure, No. (%)
	
	
	.04

	  Internal fixation
	176 (47.8)
	129 (53.3)
	

	  Hemiarthroplasty
	172 (46.7)
	109 (45.0)
	

	  Total hip arthroplasty
	20 (5.4)
	4 (1.7)
	

	L2: Psychological-Behavioral-Cognitive Factors
	
	
	

	Self-Efficacy for Rehabilitation score (range 12–120), median (IQR)
	91.0 (78.0–100.0)
	64.0 (52.0–76.0)
	<.001

	Hospital Anxiety and Depression Scale score (range 0–42), median (IQR)
	7.0 (1.0–13.0)
	13.0 (6.0–19.0)
	<.001

	Postoperative 24-h pain NRS (range 0–10), median (IQR)
	3.0 (2.0–5.0)
	4.0 (2.0–5.0)
	.80

	Early ambulation within 72 h, No. (%)
	
	
	<.001

	  No
	176 (47.8)
	198 (81.8)
	

	  Yes
	192 (52.2)
	44 (18.2)
	

	Education level, No. (%)
	
	
	.12

	  Primary and below
	97 (26.4)
	76 (31.4)
	

	  Junior high
	82 (22.3)
	36 (14.9)
	

	  High school/technical
	86 (23.4)
	56 (23.1)
	

	  College and above
	103 (28.0)
	74 (30.6)
	

	L3: Interpersonal Factors
	
	
	

	Social Support Rating Scale score (range 14–60), median (IQR)
	46.0 (39.0–50.0)
	35.0 (27.0–42.0)
	<.001

	Marital status, No. (%)
	
	
	<.001

	  With spouse
	263 (71.5)
	125 (51.7)
	

	  Without spouse
	105 (28.5)
	117 (48.3)
	

	Living arrangement, No. (%)
	
	
	<.001

	  Living with others
	330 (89.7)
	188 (77.7)
	

	  Living alone
	38 (10.3)
	54 (22.3)
	

	L4: Socioeconomic-Environmental Factors
	
	
	

	Per-capita household income, No. (%)
	
	
	.57

	  ≤3000 CNY
	108 (29.3)
	65 (26.9)
	

	  3001–6000 CNY
	118 (32.1)
	82 (33.9)
	

	  6001–10000 CNY
	92 (25.0)
	54 (22.3)
	

	  >10000 CNY
	50 (13.6)
	41 (16.9)
	

	Residence, No. (%)
	
	
	.03

	  Urban
	203 (55.2)
	156 (64.5)
	

	  Rural
	165 (44.8)
	86 (35.5)
	

	Discharge destination, No. (%)
	
	
	<.001

	  Home
	273 (74.2)
	123 (50.8)
	

	  Nursing home
	9 (2.4)
	30 (12.4)
	

	  Rehabilitation institution
	86 (23.4)
	89 (36.8)
	

	Medical resource accessibility, No. (%)
	
	
	.33

	  Accessible (<5 km)
	177 (48.1)
	127 (52.5)
	

	  Inaccessible (≥5 km)
	191 (51.9)
	115 (47.5)
	

	L5: Healthcare-Institutional Factors
	
	
	

	Admission-to-surgery time, h, median (IQR)
	112.0 (69.8–160.0)
	128.0 (90.0–181.8)
	<.001

	Insurance type, No. (%)
	
	
	.001

	  Urban-rural resident (incl. self-paid)
	120 (32.6)
	81 (33.5)
	

	  Urban employee
	226 (61.4)
	126 (52.1)
	

	  Public medical service
	22 (6.0)
	35 (14.5)
	

	Preoperative Barthel Index, median (IQR)
	100.0 (98.8–100.0)
	90.0 (85.0–95.0)
	<.001


Note: Continuous variables are presented as median (interquartile range (IQR)) and compared using the Mann-Whitney U test. Categorical variables are presented as number (percentage) and compared using the Fisher exact test. ADL = activities of daily living; CCI = Charlson Comorbidity Index; FRAIL = Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight scale; CNY = Chinese yuan; HADS = Hospital Anxiety and Depression Scale; NRS = Numeric Rating Scale. aIncludes femoral head fractures, subcapital femoral neck fractures, and other unspecified proximal femoral fracture patterns.
Table 2. Cross-Level Moderation and Mediation Pathway Results. Panel A: Moderation Pathways
	Pathway
	Interaction
	Type
	Estimate
	z Value
	95% CI
	P Value
	Interpretation

	M-1
	FRAIL × SSRS
	Stress-buffering
	-0.03
	-3.15
	-0.06 to -0.02
	.002
	Social support buffers the adverse effect of frailty

	M-2
	SER × SSRS
	Amplification
	-0.002
	-3.11
	-0.004 to -0.001
	.002
	Social support amplifies the protective effect of self-efficacy

	E-1
	Early ambulation × discharge destination
	Environmental modification
	0.03
	0.10
	-0.52 to 0.59
	.920
	Not significant

	E-2
	NMS × residence
	Geographic modification
	0.10
	0.65
	-0.23 to 0.42
	.513
	Not significant


Panel B: Mediation Pathway
	Pathway
	Mediator
	Exposure → Mediator → Outcome
	Indirect Effect
	95% CI
	PM, %
	P Value
	Interpretation

	M-3
	Self-efficacy (L2)
	Social support (L3) → Self-efficacy (L2) → ADL dependency
	-0.06
	-0.09 to -0.03
	61.4
	<.001
	Significant: partially mediated


Note: Panel A presents covariate-adjusted logistic regression interaction coefficients (adjusted for age, sex, frailty, pre-fracture mobility, and comorbidity burden, excluding pathway variables); z values and P values are from the Wald test. 95% confidence intervals (CIs) are bootstrap percentile intervals based on 1,000 resamples and served as the primary inferential criterion. Panel B presents the indirect effect (product of coefficients, a × b) from covariate-adjusted Baron-Kenny mediation analysis; the 95% CI is the bootstrap percentile interval (B = 1,000) and the P value is from the Sobel test. The proportion mediated (PM) is the ratio of the indirect effect to the sum of the indirect and direct effects. Additional decimal places are reported where essential for interpretation. ADL = activities of daily living; FRAIL = Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight scale (range 0–5); NMS = New Mobility Score (range 0–9); SER = Self-Efficacy for Rehabilitation scale (range 12–120); SSRS = Social Support Rating Scale (range 14–60). All P values are two-sided.

