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Supplementary Table S1. Sample flow and department distribution
Panel A. Sample flow
	Stage
	N

	Raw questionnaire records
	5778

	Included after audited/provisional quality control
	5330

	Valid primary caregiver status
	5330

	Valid hospital for clustered models
	5274

	No-primary-caregiver secondary cohort
	1739

	Strict full-cohort sensitivity sample
	4696

	Strict no-primary-caregiver sensitivity sample
	1534


Panel B. Department distribution in the full cohort
	Department
	N
	Proportion

	Respiratory Medicine
	835
	15.7%

	Oncology
	790
	14.8%

	Rehabilitation
	783
	14.7%

	Nephrology
	740
	13.9%

	Endocrinology
	660
	12.4%

	Cardiology
	643
	12.1%

	Psychiatry/Psychology
	519
	9.7%

	Other departments
	360
	6.8%




Supplementary Table S2. Data quality, missingness, and internal consistency of the scales
Panel A. Score audit
	Check
	Passing N
	Total N
	Passing rate

	PHQ-9 item range valid
	5778
	5778
	100.0%

	GAD-7 item range valid
	5778
	5778
	100.0%

	MSPSS item range valid
	5778
	5778
	100.0%

	PSQI component range valid
	5463
	5778
	94.5%

	PHQ-9 recalculated score matches stored score
	5778
	5778
	100.0%

	GAD-7 recalculated score matches stored score
	5778
	5778
	100.0%

	PSQI recalculated score matches stored score
	5702
	5778
	98.7%

	MSPSS recalculated score matches stored score
	5778
	5778
	100.0%


Panel B. Missingness
	Population
	Variable
	N
	Missing N
	Missing rate

	Full cohort
	psqi_positive
	5330
	73
	1.37%

	Full cohort
	psqi_total
	5330
	73
	1.37%

	Full cohort
	hospital_std
	5330
	56
	1.05%

	Full cohort
	age10
	5330
	0
	0.00%

	Full cohort
	caregiver_absent
	5330
	0
	0.00%

	Full cohort
	chronic_burden
	5330
	0
	0.00%

	Full cohort
	department_group
	5330
	0
	0.00%

	Full cohort
	education_group
	5330
	0
	0.00%

	Full cohort
	gad_positive
	5330
	0
	0.00%

	Full cohort
	gad_total
	5330
	0
	0.00%

	Full cohort
	income_group
	5330
	0
	0.00%

	Full cohort
	living_alone
	5330
	0
	0.00%

	Full cohort
	marital_group
	5330
	0
	0.00%

	Full cohort
	mspss10
	5330
	0
	0.00%

	Full cohort
	nursing_group
	5330
	0
	0.00%

	Full cohort
	nutrition_score
	5330
	0
	0.00%

	Full cohort
	phq_positive
	5330
	0
	0.00%

	Full cohort
	phq_total
	5330
	0
	0.00%

	Full cohort
	recurrence
	5330
	0
	0.00%

	Full cohort
	residence
	5330
	0
	0.00%

	Full cohort
	severity_group
	5330
	0
	0.00%

	Full cohort
	sex
	5330
	0
	0.00%

	No primary caregiver
	psqi_positive
	1739
	28
	1.61%

	No primary caregiver
	psqi_total
	1739
	28
	1.61%

	No primary caregiver
	hospital_std
	1739
	12
	0.69%

	No primary caregiver
	age10
	1739
	0
	0.00%

	No primary caregiver
	chronic_burden
	1739
	0
	0.00%

	No primary caregiver
	department_group
	1739
	0
	0.00%

	No primary caregiver
	education_group
	1739
	0
	0.00%

	No primary caregiver
	gad_positive
	1739
	0
	0.00%

	No primary caregiver
	gad_total
	1739
	0
	0.00%

	No primary caregiver
	income_group
	1739
	0
	0.00%

	No primary caregiver
	living_alone
	1739
	0
	0.00%

	No primary caregiver
	marital_group
	1739
	0
	0.00%

	No primary caregiver
	mspss10
	1739
	0
	0.00%

	No primary caregiver
	nursing_group
	1739
	0
	0.00%

	No primary caregiver
	nutrition_score
	1739
	0
	0.00%

	No primary caregiver
	phq_positive
	1739
	0
	0.00%

	No primary caregiver
	phq_total
	1739
	0
	0.00%

	No primary caregiver
	recurrence
	1739
	0
	0.00%

	No primary caregiver
	residence
	1739
	0
	0.00%

	No primary caregiver
	severity_group
	1739
	0
	0.00%

	No primary caregiver
	sex
	1739
	0
	0.00%


Panel C. Internal consistency
	Population
	Scale
	Items
	Complete N
	Cronbach α
	Standardized α

	Full cohort
	PHQ-9
	9
	5330
	0.903
	0.905

	Full cohort
	GAD-7
	7
	5330
	0.936
	0.936

	Full cohort
	MSPSS
	12
	5330
	0.972
	0.973

	Full cohort
	PSQI components
	7
	5257
	0.651
	0.671

	No primary caregiver
	PHQ-9
	9
	1739
	0.898
	0.902

	No primary caregiver
	GAD-7
	7
	1739
	0.934
	0.934

	No primary caregiver
	MSPSS
	12
	1739
	0.970
	0.970

	No primary caregiver
	PSQI components
	7
	1711
	0.654
	0.671




Supplementary Table S3. Full coefficients for the primary model (Model 2)
	Outcome
	Variable
	PR (95% CI)
	P value
	N
	Events
	Clusters

	Depressive symptoms (PHQ-9 ≥5)
	No primary caregiver (vs present)
	0.79 (0.75–0.84)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Age (per 10-year increase)
	0.99 (0.97–1.01)
	0.369
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Female (vs male)
	1.09 (1.06–1.12)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Not married (vs married)
	1.21 (1.11–1.32)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	High school/technical school (vs junior high or below)
	1.03 (0.96–1.11)
	0.441
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	College or above (vs junior high or below)
	0.88 (0.83–0.94)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	0.99 (0.88–1.12)
	0.876
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Monthly income ≥5,000 CNY (vs <3,000)
	0.93 (0.75–1.15)
	0.494
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Urban residence (vs rural)
	0.98 (0.86–1.12)
	0.761
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Town residence (vs rural)
	1.04 (0.93–1.16)
	0.525
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Living alone (vs not living alone)
	1.07 (0.97–1.17)
	0.182
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Disease recurrence (vs no)
	1.38 (1.25–1.52)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	1 additional chronic condition (vs none)
	1.19 (1.02–1.37)
	0.023
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	≥2 additional chronic conditions (vs none)
	1.29 (1.10–1.50)
	0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Level I nursing care (vs level II/III)
	0.94 (0.84–1.04)
	0.239
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Severe/critical condition (vs neither)
	1.22 (1.14–1.31)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Nutritional risk score (per 1-point increase)
	1.05 (1.01–1.09)
	0.011
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Oncology (vs Endocrinology)
	2.02 (1.63–2.51)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Respiratory Medicine (vs Endocrinology)
	1.39 (0.90–2.15)
	0.133
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Cardiology (vs Endocrinology)
	1.07 (0.75–1.54)
	0.712
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Nephrology (vs Endocrinology)
	1.28 (1.03–1.60)
	0.027
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Rehabilitation (vs Endocrinology)
	1.18 (1.01–1.38)
	0.042
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Psychiatry/Psychology (vs Endocrinology)
	1.14 (0.71–1.82)
	0.595
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Other departments (vs Endocrinology)
	1.00 (0.72–1.38)
	0.982
	5274
	2209
	70

	Anxiety symptoms (GAD-7 ≥5)
	No primary caregiver (vs present)
	0.80 (0.69–0.93)
	0.004
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Age (per 10-year increase)
	0.97 (0.95–0.99)
	0.002
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Female (vs male)
	1.14 (1.09–1.20)
	<0.001
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Not married (vs married)
	1.15 (1.00–1.31)
	0.047
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	High school/technical school (vs junior high or below)
	0.98 (0.86–1.11)
	0.767
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	College or above (vs junior high or below)
	0.81 (0.68–0.96)
	0.013
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	1.05 (0.89–1.24)
	0.545
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Monthly income ≥5,000 CNY (vs <3,000)
	1.02 (0.79–1.32)
	0.887
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Urban residence (vs rural)
	0.97 (0.78–1.20)
	0.769
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Town residence (vs rural)
	0.91 (0.79–1.04)
	0.173
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Living alone (vs not living alone)
	1.02 (0.90–1.16)
	0.729
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Disease recurrence (vs no)
	1.43 (1.29–1.58)
	<0.001
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	1 additional chronic condition (vs none)
	1.28 (1.09–1.50)
	0.002
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	≥2 additional chronic conditions (vs none)
	1.27 (1.03–1.57)
	0.027
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Level I nursing care (vs level II/III)
	0.88 (0.78–0.99)
	0.029
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Severe/critical condition (vs neither)
	1.39 (1.29–1.50)
	<0.001
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Nutritional risk score (per 1-point increase)
	1.06 (1.02–1.11)
	0.005
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Oncology (vs Endocrinology)
	2.46 (1.94–3.14)
	<0.001
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Respiratory Medicine (vs Endocrinology)
	1.65 (0.95–2.89)
	0.077
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Cardiology (vs Endocrinology)
	1.22 (0.81–1.84)
	0.337
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Nephrology (vs Endocrinology)
	1.02 (0.68–1.52)
	0.927
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Rehabilitation (vs Endocrinology)
	1.37 (1.12–1.67)
	0.002
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Psychiatry/Psychology (vs Endocrinology)
	1.45 (0.98–2.17)
	0.066
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Other departments (vs Endocrinology)
	1.07 (0.80–1.44)
	0.656
	5274
	1649
	70

	Sleep disturbance (PSQI >7)
	No primary caregiver (vs present)
	1.02 (0.96–1.07)
	0.537
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Age (per 10-year increase)
	1.02 (1.00–1.03)
	0.009
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Female (vs male)
	1.08 (1.02–1.14)
	0.007
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Not married (vs married)
	0.97 (0.89–1.06)
	0.536
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	High school/technical school (vs junior high or below)
	0.98 (0.92–1.04)
	0.427
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	College or above (vs junior high or below)
	1.05 (1.00–1.10)
	0.060
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	0.90 (0.77–1.04)
	0.165
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Monthly income ≥5,000 CNY (vs <3,000)
	0.80 (0.64–0.99)
	0.040
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Urban residence (vs rural)
	0.99 (0.91–1.08)
	0.899
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Town residence (vs rural)
	1.00 (0.90–1.11)
	0.983
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Living alone (vs not living alone)
	1.16 (1.08–1.24)
	<0.001
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Disease recurrence (vs no)
	1.09 (1.00–1.17)
	0.043
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	1 additional chronic condition (vs none)
	1.14 (0.99–1.30)
	0.060
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	≥2 additional chronic conditions (vs none)
	1.13 (1.06–1.20)
	<0.001
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Level I nursing care (vs level II/III)
	1.00 (0.92–1.08)
	0.986
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Severe/critical condition (vs neither)
	1.07 (1.00–1.14)
	0.062
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Nutritional risk score (per 1-point increase)
	1.02 (1.01–1.04)
	0.006
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Oncology (vs Endocrinology)
	1.01 (0.84–1.22)
	0.894
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Respiratory Medicine (vs Endocrinology)
	1.05 (0.89–1.26)
	0.551
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Cardiology (vs Endocrinology)
	1.26 (1.09–1.46)
	0.001
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Nephrology (vs Endocrinology)
	1.13 (1.00–1.28)
	0.051
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Rehabilitation (vs Endocrinology)
	1.09 (0.97–1.22)
	0.149
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Psychiatry/Psychology (vs Endocrinology)
	1.02 (0.72–1.45)
	0.911
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Other departments (vs Endocrinology)
	1.14 (0.91–1.43)
	0.250
	5202
	2043
	70


Model 2 adjusted for caregiver status, age, sex, marital status, educational attainment, income, residence, living alone, recurrence, additional chronic conditions, nursing level, severity, nutritional risk score, and department.

Supplementary Table S4. Sequential model adjustment, multicollinearity, and E-values
Panel A. Primary caregiver-status model ladder
	Outcome
	Model
	PR (95% CI)
	FDR P
	N
	Events
	Clusters

	Depressive symptoms (PHQ-9 ≥5)
	Crude
	0.74 (0.69–0.79)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Model 1
	0.77 (0.73–0.82)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Model 2 (primary)
	0.79 (0.75–0.84)
	<0.001
	5274
	2209
	70

	Depressive symptoms (PHQ-9 ≥5)
	Model 3 (+MSPSS)
	0.79 (0.75–0.84)
	<0.001
	5274
	2209
	70

	Anxiety symptoms (GAD-7 ≥5)
	Crude
	0.72 (0.63–0.83)
	<0.001
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Model 1
	0.76 (0.67–0.85)
	<0.001
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Model 2 (primary)
	0.80 (0.69–0.93)
	0.005
	5274
	1649
	70

	Anxiety symptoms (GAD-7 ≥5)
	Model 3 (+MSPSS)
	0.80 (0.69–0.93)
	0.006
	5274
	1649
	70

	Sleep disturbance (PSQI >7)
	Crude
	0.97 (0.90–1.05)
	0.417
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Model 1
	1.00 (0.94–1.06)
	0.949
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Model 2 (primary)
	1.02 (0.96–1.07)
	0.537
	5202
	2043
	70

	Sleep disturbance (PSQI >7)
	Model 3 (+MSPSS)
	1.03 (0.97–1.08)
	0.357
	5202
	2043
	70


Panel B. Variance inflation factors
	Outcome
	Term
	VIF/adjusted GVIF

	Depressive symptoms (PHQ-9 ≥5)
	caregiver_absent
	1.061

	Depressive symptoms (PHQ-9 ≥5)
	age10
	1.299

	Depressive symptoms (PHQ-9 ≥5)
	sex
	1.022

	Depressive symptoms (PHQ-9 ≥5)
	marital_group
	1.144

	Depressive symptoms (PHQ-9 ≥5)
	education_group
	1.159

	Depressive symptoms (PHQ-9 ≥5)
	income_group
	1.120

	Depressive symptoms (PHQ-9 ≥5)
	residence
	1.118

	Depressive symptoms (PHQ-9 ≥5)
	living_alone
	1.112

	Depressive symptoms (PHQ-9 ≥5)
	recurrence
	1.089

	Depressive symptoms (PHQ-9 ≥5)
	chronic_burden
	1.108

	Depressive symptoms (PHQ-9 ≥5)
	nursing_group
	1.337

	Depressive symptoms (PHQ-9 ≥5)
	severity_group
	1.271

	Depressive symptoms (PHQ-9 ≥5)
	nutrition_score
	1.103

	Depressive symptoms (PHQ-9 ≥5)
	department_group
	1.058

	Anxiety symptoms (GAD-7 ≥5)
	caregiver_absent
	1.057

	Anxiety symptoms (GAD-7 ≥5)
	age10
	1.278

	Anxiety symptoms (GAD-7 ≥5)
	sex
	1.022

	Anxiety symptoms (GAD-7 ≥5)
	marital_group
	1.134

	Anxiety symptoms (GAD-7 ≥5)
	education_group
	1.148

	Anxiety symptoms (GAD-7 ≥5)
	income_group
	1.114

	Anxiety symptoms (GAD-7 ≥5)
	residence
	1.114

	Anxiety symptoms (GAD-7 ≥5)
	living_alone
	1.110

	Anxiety symptoms (GAD-7 ≥5)
	recurrence
	1.099

	Anxiety symptoms (GAD-7 ≥5)
	chronic_burden
	1.106

	Anxiety symptoms (GAD-7 ≥5)
	nursing_group
	1.334

	Anxiety symptoms (GAD-7 ≥5)
	severity_group
	1.291

	Anxiety symptoms (GAD-7 ≥5)
	nutrition_score
	1.102

	Anxiety symptoms (GAD-7 ≥5)
	department_group
	1.058

	Sleep disturbance (PSQI >7)
	caregiver_absent
	1.064

	Sleep disturbance (PSQI >7)
	age10
	1.303

	Sleep disturbance (PSQI >7)
	sex
	1.022

	Sleep disturbance (PSQI >7)
	marital_group
	1.145

	Sleep disturbance (PSQI >7)
	education_group
	1.166

	Sleep disturbance (PSQI >7)
	income_group
	1.127

	Sleep disturbance (PSQI >7)
	residence
	1.121

	Sleep disturbance (PSQI >7)
	living_alone
	1.116

	Sleep disturbance (PSQI >7)
	recurrence
	1.089

	Sleep disturbance (PSQI >7)
	chronic_burden
	1.112

	Sleep disturbance (PSQI >7)
	nursing_group
	1.343

	Sleep disturbance (PSQI >7)
	severity_group
	1.267

	Sleep disturbance (PSQI >7)
	nutrition_score
	1.116

	Sleep disturbance (PSQI >7)
	department_group
	1.057


Panel C. E-values for the primary caregiver-status estimates
	Outcome
	PR
	CI lower
	CI upper
	E-value point
	E-value CI bound

	Depressive symptoms (PHQ-9 ≥5)
	0.79
	0.75
	0.84
	1.83
	1.66

	Anxiety symptoms (GAD-7 ≥5)
	0.80
	0.69
	0.93
	1.79
	1.36

	Sleep disturbance (PSQI >7)
	1.02
	0.96
	1.07
	1.15
	1.00




Supplementary Table S5. Sensitivity, alternative-outcome, and interaction analyses for the primary results
Panel A. Prevalence-ratio sensitivity analyses
	Analysis
	Outcome
	Estimate
	CI lower
	CI upper
	FDR P
	N
	Clusters

	Primary Model 2
	Depressive symptoms (PHQ-9 ≥5)
	0.795
	0.752
	0.841
	<0.001
	5274
	70

	Primary Model 2
	Anxiety symptoms (GAD-7 ≥5)
	0.804
	0.695
	0.931
	0.005
	5274
	70

	Primary Model 2
	Sleep disturbance (PSQI >7)
	1.017
	0.964
	1.074
	0.537
	5202
	70

	Strict quality-control cohort
	Depressive symptoms (PHQ-9 ≥5)
	0.809
	0.766
	0.854
	<0.001
	4641
	67

	Strict quality-control cohort
	Anxiety symptoms (GAD-7 ≥5)
	0.817
	0.725
	0.922
	0.001
	4641
	67

	Strict quality-control cohort
	Sleep disturbance (PSQI >7)
	0.985
	0.945
	1.026
	0.464
	4641
	67

	Excluding Psychiatry/Psychology
	Depressive symptoms (PHQ-9 ≥5)
	0.756
	0.711
	0.804
	<0.001
	4760
	65

	Excluding Psychiatry/Psychology
	Anxiety symptoms (GAD-7 ≥5)
	0.769
	0.645
	0.917
	0.005
	4760
	65

	Excluding Psychiatry/Psychology
	Sleep disturbance (PSQI >7)
	1.007
	0.929
	1.092
	0.861
	4695
	65

	Model 3 with MSPSS
	Depressive symptoms (PHQ-9 ≥5)
	0.795
	0.751
	0.842
	<0.001
	5274
	70

	Model 3 with MSPSS
	Anxiety symptoms (GAD-7 ≥5)
	0.804
	0.693
	0.933
	0.006
	5274
	70

	Model 3 with MSPSS
	Sleep disturbance (PSQI >7)
	1.026
	0.971
	1.084
	0.357
	5202
	70


Panel B. Mixed-effects logistic sensitivity
	Outcome
	OR (95% CI)
	FDR P
	N
	Events
	Clusters

	Depressive symptoms (PHQ-9 ≥5)
	0.64 (0.56–0.73)
	<0.001
	5274
	2209
	70

	Anxiety symptoms (GAD-7 ≥5)
	0.69 (0.60–0.80)
	<0.001
	5274
	1649
	70

	Sleep disturbance (PSQI >7)
	1.02 (0.90–1.17)
	0.709
	5202
	2043
	70


Panel C. Continuous-score sensitivity
	Outcome
	β (95% CI)
	FDR P
	N
	Clusters

	PHQ-9 score
	-0.953 (-1.437–-0.469)
	<0.001
	5274
	70

	GAD-7 score
	-0.512 (-0.996–-0.029)
	0.057
	5274
	70

	PSQI score
	-0.027 (-0.268–0.214)
	0.829
	5202
	70


Panel D. Caregiver status × MSPSS interaction
	Outcome
	Interaction PR (95% CI)
	FDR P
	N
	Clusters

	Depressive symptoms (PHQ-9 ≥5)
	1.00 (0.98–1.02)
	0.940
	5274
	70

	Anxiety symptoms (GAD-7 ≥5)
	1.02 (1.00–1.04)
	0.103
	5274
	70

	Sleep disturbance (PSQI >7)
	1.00 (0.96–1.04)
	0.940
	5202
	70


Supplementary Table S6. Detailed characteristics, symptom scores, and social support among patients without a primary caregiver
Panel A. Detailed characteristics
	Variable
	Level
	Result
	Valid N
	Missing N

	Age, years
	Median (Q1, Q3)
	56.00 (43.50, 65.00)
	1739
	0

	Sex
	Male
	1070 (61.5%)
	1739
	0

	Sex
	Female
	669 (38.5%)
	1739
	0

	Marital status
	Married
	1532 (88.1%)
	1739
	0

	Marital status
	Not married
	207 (11.9%)
	1739
	0

	Educational attainment
	Junior high or below
	1008 (58.0%)
	1739
	0

	Educational attainment
	High school/technical school
	322 (18.5%)
	1739
	0

	Educational attainment
	College or above
	409 (23.5%)
	1739
	0

	Medical payment method
	Self-pay
	53 (3.0%)
	1739
	0

	Medical payment method
	Resident insurance
	1131 (65.0%)
	1739
	0

	Medical payment method
	Employee insurance
	526 (30.2%)
	1739
	0

	Medical payment method
	Public funding
	24 (1.4%)
	1739
	0

	Medical payment method
	Commercial insurance
	5 (0.3%)
	1739
	0

	Occupation
	Farmer
	406 (23.3%)
	1739
	0

	Occupation
	Worker
	260 (15.0%)
	1739
	0

	Occupation
	Public-sector employee
	322 (18.5%)
	1739
	0

	Occupation
	Self-employed
	305 (17.5%)
	1739
	0

	Occupation
	Unemployed
	195 (11.2%)
	1739
	0

	Occupation
	Retired
	251 (14.4%)
	1739
	0

	Monthly household income per capita
	<3,000 CNY
	494 (28.4%)
	1739
	0

	Monthly household income per capita
	3,000-4,999 CNY
	781 (44.9%)
	1739
	0

	Monthly household income per capita
	>=5,000 CNY
	464 (26.7%)
	1739
	0

	Residence
	Rural
	636 (36.6%)
	1739
	0

	Residence
	Urban
	772 (44.4%)
	1739
	0

	Residence
	Town
	331 (19.0%)
	1739
	0

	Living arrangement
	With spouse
	887 (51.0%)
	1739
	0

	Living arrangement
	With children
	152 (8.7%)
	1739
	0

	Living arrangement
	With spouse and children
	412 (23.7%)
	1739
	0

	Living arrangement
	Living alone
	215 (12.4%)
	1739
	0

	Living arrangement
	With parents
	73 (4.2%)
	1739
	0

	Disease recurrence
	No
	1234 (71.0%)
	1739
	0

	Disease recurrence
	Yes
	505 (29.0%)
	1739
	0

	Additional chronic conditions
	None
	845 (48.6%)
	1739
	0

	Additional chronic conditions
	1
	484 (27.8%)
	1739
	0

	Additional chronic conditions
	2 or more
	410 (23.6%)
	1739
	0

	Nursing care level
	Level II/III
	1241 (71.4%)
	1739
	0

	Nursing care level
	Level I
	498 (28.6%)
	1739
	0

	Clinical severity
	Neither
	1505 (86.5%)
	1739
	0

	Clinical severity
	Severe/critical
	234 (13.5%)
	1739
	0

	Nutritional risk score
	Median (Q1, Q3)
	1.00 (0.00, 2.00)
	1739
	0

	Department
	Endocrinology
	260 (15.0%)
	1739
	0

	Department
	Oncology
	251 (14.4%)
	1739
	0

	Department
	Respiratory Medicine
	232 (13.3%)
	1739
	0

	Department
	Cardiology
	176 (10.1%)
	1739
	0

	Department
	Nephrology
	320 (18.4%)
	1739
	0

	Department
	Rehabilitation
	158 (9.1%)
	1739
	0

	Department
	Psychiatry/Psychology
	207 (11.9%)
	1739
	0

	Department
	Other departments
	135 (7.8%)
	1739
	0

	Hospital level
	Tertiary A
	1592 (91.5%)
	1739
	0

	Hospital level
	Tertiary B
	83 (4.8%)
	1739
	0

	Hospital level
	Secondary A
	48 (2.8%)
	1739
	0

	Hospital level
	Primary A
	6 (0.3%)
	1739
	0

	Hospital level
	Secondary B
	9 (0.5%)
	1739
	0

	Hospital level
	Other
	1 (0.1%)
	1739
	0


Panel B. Symptom-scale distributions and screen-positive prevalence
	Outcome
	Valid N
	Mean
	SD
	Median
	Q1
	Q3
	Positive N
	Prevalence
	CI lower
	CI upper

	Depressive symptoms (PHQ-9 ≥5)
	1739
	3.58
	4.29
	2
	0
	6
	583
	33.5%
	31.3%
	35.8%

	Anxiety symptoms (GAD-7 ≥5)
	1739
	2.40
	3.53
	0
	0
	4
	425
	24.4%
	22.5%
	26.5%

	Sleep disturbance (PSQI >7)
	1711
	6.94
	3.09
	6
	5
	9
	654
	38.2%
	35.9%
	40.5%


Panel C. MSPSS summary
	N
	Mean
	SD
	Median
	Q1
	Q3
	Low support N
	Moderate support N
	High support N

	1739
	59.05
	15.12
	59
	48
	70
	72
	902
	765


Supplementary Table S7. Twenty-one pairwise Spearman correlations among seven total/domain scale scores in patients without a primary caregiver
	Variable 1
	Variable 2
	N
	Spearman ρ
	P value
	FDR P

	PHQ-9
	GAD-7
	1739
	0.750
	<0.001
	<0.001

	PHQ-9
	PSQI
	1711
	0.148
	<0.001
	<0.001

	PHQ-9
	MSPSS
	1739
	0.004
	0.879
	0.972

	PHQ-9
	Family support
	1739
	-0.012
	0.621
	0.724

	PHQ-9
	Friend support
	1739
	-0.000
	0.995
	0.995

	PHQ-9
	Significant-other support
	1739
	0.019
	0.425
	0.561

	GAD-7
	PSQI
	1711
	0.080
	<0.001
	0.002

	GAD-7
	MSPSS
	1739
	0.019
	0.427
	0.561

	GAD-7
	Family support
	1739
	-0.001
	0.975
	0.995

	GAD-7
	Friend support
	1739
	0.013
	0.577
	0.712

	GAD-7
	Significant-other support
	1739
	0.029
	0.219
	0.329

	PSQI
	MSPSS
	1711
	-0.090
	<0.001
	<0.001

	PSQI
	Family support
	1711
	-0.089
	<0.001
	<0.001

	PSQI
	Friend support
	1711
	-0.113
	<0.001
	<0.001

	PSQI
	Significant-other support
	1711
	-0.052
	0.032
	0.051

	MSPSS
	Family support
	1739
	0.914
	<0.001
	<0.001

	MSPSS
	Friend support
	1739
	0.916
	<0.001
	<0.001

	MSPSS
	Significant-other support
	1739
	0.926
	<0.001
	<0.001

	Family support
	Friend support
	1739
	0.774
	<0.001
	<0.001

	Family support
	Significant-other support
	1739
	0.770
	<0.001
	<0.001

	Friend support
	Significant-other support
	1739
	0.811
	<0.001
	<0.001


Note: The 21 prespecified correlations were adjusted for the false discovery rate (FDR) using the Benjamini-Hochberg procedure. Only the principal correlations are reported in the main text; all correlation coefficients are retained in this table to avoid selective reporting.


Supplementary Table S8. Full multivariable models and strict quality-control sensitivity models among patients without a primary caregiver
Note: The primary models in the subgroup without a primary caregiver included 36 hospital clusters, whereas the strict quality-control models included 34 hospital clusters. Given the limited number of clusters, the subgroup results should be interpreted as exploratory evidence. The 95% CIs are nominal 95% CIs, and statistical significance was determined using FDR-adjusted P values.
Panel A. Main no-primary-caregiver multivariable models
	Outcome
	Variable
	PR (95% CI)
	P value
	FDR P
	N
	Events
	Clusters

	Depressive symptoms (PHQ-9 ≥5)
	Age (per 10-year increase)
	0.98 (0.96–1.00)
	0.066
	0.198
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Female (vs male)
	1.07 (0.99–1.15)
	0.106
	0.232
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Not married (vs married)
	1.06 (0.86–1.32)
	0.570
	0.760
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	High school/technical school (vs junior high or below)
	0.96 (0.84–1.09)
	0.487
	0.687
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	College or above (vs junior high or below)
	0.98 (0.75–1.29)
	0.899
	0.981
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	0.82 (0.69–0.98)
	0.028
	0.097
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Monthly income ≥5,000 CNY (vs <3,000)
	0.83 (0.64–1.08)
	0.163
	0.302
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Urban residence (vs rural)
	0.97 (0.80–1.16)
	0.715
	0.817
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Town residence (vs rural)
	1.03 (0.90–1.19)
	0.656
	0.788
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Living alone (vs not living alone)
	1.22 (1.03–1.44)
	0.020
	0.081
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Disease recurrence (vs no)
	1.38 (1.13–1.67)
	0.001
	0.006
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	1 additional chronic condition (vs none)
	1.12 (0.96–1.32)
	0.148
	0.295
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	≥2 additional chronic conditions (vs none)
	1.22 (1.09–1.37)
	<0.001
	0.005
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Level I nursing care (vs level II/III)
	1.00 (0.81–1.23)
	0.966
	0.994
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Severe/critical condition (vs neither)
	1.33 (1.14–1.56)
	<0.001
	0.004
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Nutritional risk score (per 1-point increase)
	1.06 (0.99–1.14)
	0.098
	0.232
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Oncology (vs Endocrinology)
	1.66 (1.28–2.15)
	<0.001
	0.003
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Respiratory Medicine (vs Endocrinology)
	1.44 (0.68–3.05)
	0.346
	0.554
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Cardiology (vs Endocrinology)
	0.86 (0.45–1.63)
	0.645
	0.788
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Nephrology (vs Endocrinology)
	1.15 (0.89–1.50)
	0.276
	0.474
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Rehabilitation (vs Endocrinology)
	1.37 (1.15–1.64)
	<0.001
	0.004
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Psychiatry/Psychology (vs Endocrinology)
	1.43 (0.95–2.14)
	0.084
	0.225
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	Other departments (vs Endocrinology)
	0.85 (0.53–1.34)
	0.481
	0.687
	1727
	582
	36

	Depressive symptoms (PHQ-9 ≥5)
	MSPSS score (per 10-point increase)
	1.00 (0.97–1.03)
	0.994
	0.994
	1727
	582
	36

	Anxiety symptoms (GAD-7 ≥5)
	Age (per 10-year increase)
	0.98 (0.91–1.05)
	0.570
	0.805
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Female (vs male)
	1.12 (0.93–1.35)
	0.227
	0.491
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Not married (vs married)
	1.02 (0.90–1.15)
	0.805
	0.879
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	High school/technical school (vs junior high or below)
	0.88 (0.70–1.11)
	0.274
	0.493
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	College or above (vs junior high or below)
	0.85 (0.45–1.61)
	0.623
	0.815
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	0.92 (0.73–1.16)
	0.497
	0.795
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Monthly income ≥5,000 CNY (vs <3,000)
	0.83 (0.59–1.17)
	0.288
	0.493
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Urban residence (vs rural)
	1.01 (0.79–1.30)
	0.912
	0.912
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Town residence (vs rural)
	0.91 (0.65–1.26)
	0.555
	0.805
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Living alone (vs not living alone)
	1.24 (1.04–1.48)
	0.017
	0.070
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Disease recurrence (vs no)
	1.45 (1.21–1.75)
	<0.001
	<0.001
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	1 additional chronic condition (vs none)
	1.14 (0.93–1.39)
	0.218
	0.491
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	≥2 additional chronic conditions (vs none)
	1.04 (0.89–1.21)
	0.650
	0.815
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Level I nursing care (vs level II/III)
	0.86 (0.67–1.11)
	0.245
	0.491
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Severe/critical condition (vs neither)
	1.35 (1.07–1.70)
	0.011
	0.052
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Nutritional risk score (per 1-point increase)
	1.09 (1.01–1.18)
	0.025
	0.078
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Oncology (vs Endocrinology)
	1.72 (1.27–2.33)
	<0.001
	0.003
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Respiratory Medicine (vs Endocrinology)
	1.96 (0.79–4.87)
	0.148
	0.394
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Cardiology (vs Endocrinology)
	1.07 (0.44–2.58)
	0.889
	0.912
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Nephrology (vs Endocrinology)
	0.85 (0.40–1.82)
	0.679
	0.815
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Rehabilitation (vs Endocrinology)
	2.25 (1.67–3.05)
	<0.001
	<0.001
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Psychiatry/Psychology (vs Endocrinology)
	1.81 (1.07–3.05)
	0.026
	0.078
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	Other departments (vs Endocrinology)
	1.09 (0.64–1.87)
	0.746
	0.852
	1727
	424
	36

	Anxiety symptoms (GAD-7 ≥5)
	MSPSS score (per 10-point increase)
	1.03 (1.01–1.05)
	0.003
	0.020
	1727
	424
	36

	Sleep disturbance (PSQI >7)
	Age (per 10-year increase)
	1.01 (0.97–1.05)
	0.598
	0.936
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Female (vs male)
	1.11 (0.98–1.26)
	0.112
	0.384
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Not married (vs married)
	0.99 (0.79–1.24)
	0.929
	0.948
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	High school/technical school (vs junior high or below)
	1.04 (0.92–1.17)
	0.554
	0.936
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	College or above (vs junior high or below)
	1.11 (0.95–1.29)
	0.188
	0.501
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	1.03 (0.90–1.19)
	0.646
	0.936
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Monthly income ≥5,000 CNY (vs <3,000)
	0.94 (0.79–1.11)
	0.442
	0.884
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Urban residence (vs rural)
	0.98 (0.77–1.23)
	0.839
	0.948
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Town residence (vs rural)
	0.91 (0.81–1.02)
	0.110
	0.384
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Living alone (vs not living alone)
	1.11 (0.94–1.31)
	0.221
	0.530
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Disease recurrence (vs no)
	1.05 (0.92–1.20)
	0.500
	0.922
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	1 additional chronic condition (vs none)
	1.22 (1.07–1.39)
	0.003
	0.039
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	≥2 additional chronic conditions (vs none)
	1.23 (1.14–1.32)
	<0.001
	<0.001
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Level I nursing care (vs level II/III)
	1.13 (1.00–1.28)
	0.042
	0.201
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Severe/critical condition (vs neither)
	1.01 (0.81–1.25)
	0.948
	0.948
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Nutritional risk score (per 1-point increase)
	1.03 (0.99–1.06)
	0.156
	0.468
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Oncology (vs Endocrinology)
	1.04 (0.88–1.22)
	0.663
	0.936
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Respiratory Medicine (vs Endocrinology)
	1.02 (0.69–1.52)
	0.915
	0.948
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Cardiology (vs Endocrinology)
	1.07 (0.62–1.84)
	0.812
	0.948
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Nephrology (vs Endocrinology)
	1.14 (1.02–1.27)
	0.025
	0.152
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Rehabilitation (vs Endocrinology)
	0.99 (0.74–1.32)
	0.929
	0.948
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Psychiatry/Psychology (vs Endocrinology)
	1.04 (0.50–2.15)
	0.915
	0.948
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	Other departments (vs Endocrinology)
	1.15 (0.88–1.50)
	0.317
	0.692
	1700
	651
	36

	Sleep disturbance (PSQI >7)
	MSPSS score (per 10-point increase)
	0.94 (0.89–0.99)
	0.017
	0.136
	1700
	651
	36


Panel B. Strict no-primary-caregiver sensitivity models
	Outcome
	Variable
	PR (95% CI)
	P value
	FDR P
	N
	Events
	Clusters

	Depressive symptoms (PHQ-9 ≥5)
	Age (per 10-year increase)
	0.99 (0.96–1.01)
	0.245
	0.491
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Female (vs male)
	1.06 (0.97–1.16)
	0.179
	0.430
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Not married (vs married)
	1.13 (0.91–1.40)
	0.268
	0.495
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	High school/technical school (vs junior high or below)
	1.02 (0.92–1.13)
	0.741
	0.776
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	College or above (vs junior high or below)
	1.04 (0.85–1.25)
	0.721
	0.776
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	0.82 (0.71–0.95)
	0.006
	0.029
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Monthly income ≥5,000 CNY (vs <3,000)
	0.80 (0.66–0.97)
	0.022
	0.074
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Urban residence (vs rural)
	0.97 (0.79–1.18)
	0.744
	0.776
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Town residence (vs rural)
	1.05 (0.92–1.21)
	0.452
	0.571
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Living alone (vs not living alone)
	1.13 (0.92–1.39)
	0.228
	0.491
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Disease recurrence (vs no)
	1.35 (1.12–1.62)
	0.001
	0.012
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	1 additional chronic condition (vs none)
	1.16 (1.03–1.30)
	0.015
	0.060
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	≥2 additional chronic conditions (vs none)
	1.26 (1.13–1.41)
	<0.001
	<0.001
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Level I nursing care (vs level II/III)
	1.05 (0.83–1.32)
	0.691
	0.776
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Severe/critical condition (vs neither)
	1.35 (1.17–1.56)
	<0.001
	<0.001
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Nutritional risk score (per 1-point increase)
	1.06 (0.99–1.14)
	0.111
	0.333
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Oncology (vs Endocrinology)
	1.53 (1.16–2.02)
	0.002
	0.014
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Respiratory Medicine (vs Endocrinology)
	1.33 (0.65–2.72)
	0.441
	0.571
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Cardiology (vs Endocrinology)
	0.78 (0.40–1.50)
	0.452
	0.571
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Nephrology (vs Endocrinology)
	1.13 (0.85–1.50)
	0.386
	0.571
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Rehabilitation (vs Endocrinology)
	1.20 (0.84–1.71)
	0.320
	0.549
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Psychiatry/Psychology (vs Endocrinology)
	1.36 (0.92–2.01)
	0.127
	0.338
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	Other departments (vs Endocrinology)
	0.82 (0.51–1.31)
	0.408
	0.571
	1523
	513
	34

	Depressive symptoms (PHQ-9 ≥5)
	MSPSS score (per 10-point increase)
	1.00 (0.97–1.03)
	0.909
	0.909
	1523
	513
	34

	Anxiety symptoms (GAD-7 ≥5)
	Age (per 10-year increase)
	0.97 (0.90–1.04)
	0.384
	0.542
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Female (vs male)
	1.16 (0.96–1.40)
	0.128
	0.332
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Not married (vs married)
	1.08 (0.97–1.20)
	0.138
	0.332
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	High school/technical school (vs junior high or below)
	0.91 (0.76–1.08)
	0.269
	0.461
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	College or above (vs junior high or below)
	0.86 (0.50–1.49)
	0.598
	0.756
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	0.91 (0.75–1.10)
	0.338
	0.518
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Monthly income ≥5,000 CNY (vs <3,000)
	0.82 (0.63–1.08)
	0.157
	0.342
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Urban residence (vs rural)
	1.01 (0.79–1.28)
	0.958
	0.999
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Town residence (vs rural)
	0.94 (0.72–1.23)
	0.642
	0.770
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Living alone (vs not living alone)
	1.17 (0.98–1.40)
	0.076
	0.302
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Disease recurrence (vs no)
	1.47 (1.21–1.80)
	<0.001
	0.004
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	1 additional chronic condition (vs none)
	1.13 (0.98–1.31)
	0.096
	0.329
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	≥2 additional chronic conditions (vs none)
	1.07 (0.93–1.25)
	0.346
	0.518
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Level I nursing care (vs level II/III)
	0.96 (0.75–1.23)
	0.763
	0.871
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Severe/critical condition (vs neither)
	1.36 (1.05–1.75)
	0.019
	0.116
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Nutritional risk score (per 1-point increase)
	1.09 (1.00–1.19)
	0.049
	0.237
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Oncology (vs Endocrinology)
	1.47 (1.07–2.01)
	0.017
	0.116
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Respiratory Medicine (vs Endocrinology)
	1.71 (0.72–4.04)
	0.222
	0.445
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Cardiology (vs Endocrinology)
	0.92 (0.39–2.18)
	0.846
	0.923
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Nephrology (vs Endocrinology)
	0.80 (0.39–1.65)
	0.541
	0.722
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Rehabilitation (vs Endocrinology)
	1.88 (1.28–2.77)
	0.001
	0.016
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Psychiatry/Psychology (vs Endocrinology)
	1.59 (0.90–2.81)
	0.112
	0.332
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	Other departments (vs Endocrinology)
	1.00 (0.60–1.66)
	0.999
	0.999
	1523
	369
	34

	Anxiety symptoms (GAD-7 ≥5)
	MSPSS score (per 10-point increase)
	1.02 (0.99–1.05)
	0.268
	0.461
	1523
	369
	34

	Sleep disturbance (PSQI >7)
	Age (per 10-year increase)
	1.01 (0.97–1.05)
	0.758
	0.855
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Female (vs male)
	1.06 (0.90–1.26)
	0.461
	0.790
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Not married (vs married)
	1.03 (0.82–1.29)
	0.783
	0.855
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	High school/technical school (vs junior high or below)
	0.92 (0.81–1.05)
	0.224
	0.449
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	College or above (vs junior high or below)
	1.10 (0.95–1.27)
	0.207
	0.449
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Monthly income 3,000–4,999 CNY (vs <3,000)
	1.00 (0.91–1.09)
	0.954
	0.990
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Monthly income ≥5,000 CNY (vs <3,000)
	0.96 (0.84–1.10)
	0.549
	0.824
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Urban residence (vs rural)
	0.97 (0.78–1.20)
	0.784
	0.855
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Town residence (vs rural)
	0.86 (0.74–0.99)
	0.038
	0.182
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Living alone (vs not living alone)
	1.10 (0.95–1.28)
	0.208
	0.449
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Disease recurrence (vs no)
	1.06 (0.89–1.27)
	0.520
	0.824
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	1 additional chronic condition (vs none)
	1.25 (1.10–1.41)
	<0.001
	0.005
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	≥2 additional chronic conditions (vs none)
	1.22 (1.10–1.35)
	<0.001
	0.002
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Level I nursing care (vs level II/III)
	1.16 (1.02–1.32)
	0.022
	0.130
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Severe/critical condition (vs neither)
	1.06 (0.84–1.35)
	0.619
	0.825
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Nutritional risk score (per 1-point increase)
	1.03 (0.99–1.07)
	0.143
	0.392
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Oncology (vs Endocrinology)
	1.17 (0.98–1.38)
	0.079
	0.318
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Respiratory Medicine (vs Endocrinology)
	1.21 (0.78–1.87)
	0.395
	0.729
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Cardiology (vs Endocrinology)
	1.14 (0.60–2.18)
	0.691
	0.855
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Nephrology (vs Endocrinology)
	1.30 (1.10–1.53)
	0.002
	0.018
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Rehabilitation (vs Endocrinology)
	1.00 (0.65–1.55)
	0.990
	0.990
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Psychiatry/Psychology (vs Endocrinology)
	1.24 (0.55–2.78)
	0.599
	0.825
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	Other departments (vs Endocrinology)
	1.28 (0.92–1.80)
	0.147
	0.392
	1523
	539
	34

	Sleep disturbance (PSQI >7)
	MSPSS score (per 10-point increase)
	0.94 (0.87–1.01)
	0.113
	0.386
	1523
	539
	34
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Supplementary Figures
[image: 补充图S1. 按住院期间主要照护者状态分层的抑郁症状、焦虑症状和睡眠障碍筛查阳性率。误差线为Wilson 95%CI。图件保持原英文版本，未改动。]
Supplementary Figure S1. Screen-positive prevalence of depressive symptoms, anxiety symptoms, and sleep disturbance stratified by primary caregiver status during hospitalization. Error bars indicate Wilson 95% CIs.


[image: 补充图S3. 无主要照护者患者PHQ-9、GAD-7、PSQI和MSPSS总分的Spearman相关矩阵。星号依据21组预设相关的FDR校正P值。图件保持原英文版本，未改动。]
Supplementary Figure S2. Spearman correlation matrix of total PHQ-9, GAD-7, PSQI, and MSPSS scores among patients without a primary caregiver. Asterisks indicate FDR-adjusted P values for the 21 prespecified correlations.
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S1.

Sample

flow

and

department

distribution

Panel

A.

Sample

flow

Stage

N

Raw

questionnaire

records

5778

Included

after

audited/provisional

quality

control

5330

Valid

primary

caregiver

status

5330

Valid

hospital

for

clustered

models

5274

No-primary-caregiver

secondary

cohort

1739

Strict

full-cohort

sensitivity

sample

4696

Strict

no-primary-caregiver

sensitivity

sample

1534

Panel

B.

Department

distribution

in

the

full

cohort

Department

N

Proportion

Respiratory

Medicine

835

15.7%

Oncology

790

14.8%

Rehabilitation

783

14.7%

Nephrology

740

13.9%

Endocrinology

660

12.4%

Cardiology

643

12.1%

Psychiatry/Psychology

519

9.7%

Other

departments

360

6.8%

