Supplementary Table 1: 30 indicators of health-related deficits to construct Frailty Index 
	Sort
	Items
	Cut-off value

	Chronic illness
	Have you been diagnosed with Hypertension by a doctor?
	Yes = 1, No = 0

	
	Have you been diagnosed with Dyslipidemia (elevation of low density lipoprotein, triglycerides (TGs),and total cholesterol, or a low high density lipoprotein level) by a doctor?
	

	
	Have you been diagnosed with Diabetes or high blood sugar by a doctor?
	

	
	Have you been diagnosed with Cancer or malignant tumor (excluding minor skin cancers) by a doctor?
	

	
	Have you been diagnosed with Chronic lung diseases, such as chronic bronchitis , emphysema ( excluding tumors, or cancer) by a doctor?
	

	
	Have you been diagnosed with Liver disease (except fatty liver, tumors, and cancer) by a doctor? 
	

	
	Have you been diagnosed with Heart attack, coronary heart disease, angina, con gestive heart failure, or other heart problems by a doctor?
	

	
	Have you been diagnosed with Stroke by a doctor?
	

	
	Have you been diagnosed with Kidney disease (except for tumor or cancer) by a doctor?
	

	
	Have you been diagnosed with Stomach or other digestive diseases (except for tu mor or cancer) by a doctor? 
	

	
	Have you been diagnosed with Emotional, nervous, or psychiatric problems by a doctor?
	

	
	Have you been diagnosed with Arthritis or rheumatism by a doctor?
	

	
	Have you been diagnosed with Asthma by a doctor?
	

	Disability
	Do you have Physical disabilities?
	

	
	Do you have Brain damage/intellectual disability?
	

	
	Do you have Vision problem?
	

	
	Do you have Hearing problem?
	

	
	Do you have Speech impediment?
	

	Functional limitation 
	Do you have any difficulties with doing household chores?
	No, I don’t have any difficulty = 0
I have difficulty but can still do it or need help = 0.5
I can not do it = 1

	
	Do you have any difficulties with preparing hot meals?
	

	
	Do you have any difficulties with shopping for groceries?
	

	
	Do you have any difficulties with managing your money?
	

	
	Do you have any difficulties with taking medications?
	

	
	Do you have any difficulty with running or jogging about 1 Km?
	

	
	Do you have difficulty with getting up from a chair after sitting for a long period?
	

	
	Do you have difficulty with climbing several flights of stairs without resting?
	

	
	Do you have difficulty with stooping, kneeling, or crouching?
	

	
	Do you have difficulty with reaching or extending your arms above shoulder level?
	

	
	Do you have difficulty with lifting or carrying weights over 10 jin, like a heavy bag of groceries?
	

	
	Do you have difficulty with picking up a small coin from a table?
	


FI is calculated as (total deficits / 30 items) × 100; The score ranges of FI is 0–100, respectively.


Supplementary Table 2. Difference of 95% CI between Bootstrap 10000 and Bootstrap 5000
	Model pathways
	B
	SE
	Mediating effect
	95% CI
（Bootstrap 5000）
	95% CI
（Bootstrap 10000）

	Total effect sleep duration → depressive symptoms
	-0.866a
	0.044
	100%
	(-0.953, -0.779)
	(-0.953, -0.779)

	Direct effect sleep duration → depressive symptoms
	-0.548a
	0.041
	63.3%
	(-0.628, -0.468)
	(-0.628, -0.468)

	Total indirect effect sleep duration → depressive symptoms
	-0.318a
	0.024
	36.7%
	(-0.367, -0.272)
	(-0.364, -0.274)

	Path 1: Sleep duration → SRH → depressive symptoms
	-0.123a
	0.013
	14.2%
	(-0.148, -0.098)
	(-0.149, -0.099)

	[bookmark: OLE_LINK21]Path 2: Sleep duration → frailty → depressive symptoms
	-0.108a
	0.014
	12.5%
	(-0.137, -0.080)
	(-0.137, -0.081)

	Path 3: Sleep duration → SRH → frailty → depressive symptoms
	-0.088a
	0.009
	10.2%
	(-0.106, -0.072)
	(-0.105, -0.072)


CI: Confidence interval; B: Unstandardised coefficient; SE: Standard error; SRH: Self-Rated Health; Sleep duration: The unit of measurement is hours; FI is calculated as (total deficits / 30 items) × 100; The score ranges of the CESD-10, SRH, and FI are 0–30, 1–5, and 0–100, respectively.



Supplementary Table 3. Results of regression analysis of two simple mediation models and the chain mediation model
	Criterion
	Predictors
	R
	R2
	F
	B
	t
	95% CI

	Depressive symptoms
	Sleep duration
	0.507
	0.257
	176.420
	-0.656***
	-15.540
	(-0.738, -0.573)

	
	SRH
	-
	-
	-
	-2.243***
	-27.064
	(-2.405, -2.080)

	Depressive symptoms
	Sleep duration
	0.535
	0.286
	204.758
	-0.604***
	-14.548
	(-0.685, -0.522)

	
	Frailty
	
	
	
	0.726***
	31.197
	(0.203, 0.230)

	Depressive symptoms
	Sleep duration
	0.560
	0.314
	212.062
	-0.548***
	-13.405
	(-0.628, -0.468)

	
	SRH
	-
	-
	-
	-1.309***
	-14.273
	(-1.488, -1.129)

	
	Frailty
	-
	-
	-
	0.161***
	20.558
	(0.146, 0.176)


*** P<0.001; CI: Confidence interval; B: Unstandardised coefficient; SRH: Self-Rated Health; Sleep duration: The unit of measurement is hours; FI is calculated as (total deficits / 30 items) × 100; The score ranges of the CESD-10, SRH, and FI are 0–30, 1–5, and 0–100, respectively.




Supplementary Table 4. Results of mediating effect analysis of two simple mediation models and the chain mediation model
	Model identifier
	Model pathways
	B
	SE
	Mediating effect
	95% CI (Bootstrap, 5000)

	Total effect 
	Sleep duration → depressive symptoms
	-0.866a
	0.044
	100%
	(-0.953, -0.779)

	Simple mediation model (Mediator: SRH)

	Path: Sleep duration → SRH → depressive symptoms
	-0.211a
	0.018
	24.4%
	(-0.246, -0.177)

	Simple mediation model (Mediator: Frailty)
	Path: Sleep duration → Frailty → depressive symptoms
	-0.262a
	0.022
	30.3%
	(-0.307, -0.220)

	Chain mediation model
	Path: Sleep duration → SRH → frailty → depressive symptoms
	-0.318a
	0.024
	36.7%
	(-0.367, -0.272)


a The 95% CI does not include 0; CI: Confidence interval; B: Unstandardised coefficient; SE: Standard error; SRH: Self-Rated Health; Sleep duration: The unit of measurement is hours; FI is calculated as (total deficits / 30 items) × 100; The score ranges of the CESD-10, SRH, and FI are 0–30, 1–5, and 0–100, respectively.


[bookmark: _GoBack]Supplementary Table 5. The effects of sleep duration on depressive symptoms with SRH and frailty as mediators (Multiple imputation was performed on the missing covariates, N=8312)
	Model pathways
	B
	SE
	Mediating effect
	95%CI

	Total effect sleep duration → depressive symptoms
	-0.613a
	0.029
	100%
	(-0.671, -0.556)

	Direct effect sleep duration → depressive symptoms
	-0.423a
	0.028
	69.00%
	(-0.478, -0.368)

	Total indirect effect sleep duration → depressive symptoms
	-0.190a
	0.013
	31.00%
	(-0.216, -0.165)

	Path 1: Sleep duration → SRH → depressive symptoms
	-0.055a
	0.006
	8.97%
	(-0.068, -0.043)

	Path 2: Sleep duration → frailty → depressive symptoms
	-0.076a
	0.009
	12.40%
	(-0.093, -0.058)

	Path 3: Sleep duration → SRH → frailty → depressive symptoms
	-0.060a
	0.005
	9.79%
	(-0.070, -0.050)


a The 95% CI does not include 0; CI: Confidence interval; B: Unstandardised coefficient; SE: Standard error; SRH: Self-Rated Health; Sleep duration: The unit of measurement is hours; FI is calculated as (total deficits / 30 items) × 100; The score ranges of the CESD-10, SRH, and FI are 0–30, 1–5, and 0–100, respectively.

Supplementary Table 6. Results of regression analysis in chain mediation model 2-5
	Model
	Criterion
	Predictors
	R
	R2
	F
	B
	t
	95%CI

	Model 2: 
sleep duration ≤ 6 hours
N=2919
	SRH
	Sleep duration
	0.220
	0.048
	16.446
	0.136***
	9.206
	(0.107, 0.165)

	
	Depressive symptoms
	Sleep duration
	0.417
	0.174
	68.051
	-1.514***
	-15.736
	(-1.702, -1.325)

	
	Frailty 
	Sleep duration
	0.583
	0.340
	149.806
	-1.257***
	-7.906
	(-1.569, -0.945)

	
	
	SRH
	-
	-
	-
	-5.993***
	-30.434
	(-6.379, -5.606)

	
	Depressive symptoms
	Sleep duration
	0.575
	0.330
	130.404
	-1.004***
	-11.305
	(-1.178, -0.830)

	
	
	SRH
	-
	-
	-
	-1.327***
	-10.620
	(-1.572, -1.082)

	
	
	Frailty
	-
	-
	-
	0.159***
	15.510
	(0.139, 0.179)

	Model 3: 
7 ≥ sleep duration > 6 hours
N=818
	SRH
	Sleep duration
	0.159
	0.025
	2.334
	0.046
	0.234
	(-0.341, 0.433)

	
	Depressive symptoms
	Sleep duration
	0.149
	0.022
	2.035
	-0.183
	-1.305
	(-0.459, 0.092)

	
	Frailty 
	Sleep duration
	0.536
	0.287
	32.467
	-0.384
	-0.215
	(-3.886, 3.118)

	
	
	SRH
	-
	-
	-
	-4.942***
	-15.522
	(-5.567, -4.317)

	
	Depressive symptoms  
	Sleep duration
	0.284
	0.081
	6.446
	-0.172
	-1.264
	(-0.440, 0.095)

	
	
	SRH
	-
	-
	-
	-0.067**
	-2.418
	(-0.121, -0.013)

	
	
	Frailty
	-
	-
	-
	0.013***
	4.768
	(0.008, 0.018)

	Model 4: 
8 ≥ sleep duration > 7 hours
N=915
	SRH
	Sleep duration
	0.164
	0.027
	2.766
	-0.033
	-0.149
	(-0.462, 0.397)

	
	Depressive symptoms
	Sleep duration
	0.264
	0.069
	7.508
	0.099
	0.073
	(-2.565, 2.763)

	
	Frailty 
	Sleep duration
	0.528
	0.279
	35.005
	-0.285
	-0.136
	(-4.407, 3.837)

	
	
	SRH
	-
	-
	-
	-5.263***
	-16.497
	(-5.889, -4.637)

	
	Depressive symptoms  
	Sleep duration
	0.504
	0.254
	27.922
	0.063
	0.052
	(-2.324, 2.451)

	
	
	SRH
	-
	-
	-
	-1.598***
	-7.582
	(-2.012, -1.185)

	
	
	Frailty
	-
	-
	-
	0.147***
	7.634
	(0.109, 0.185)

	Model 5: 
sleep duration > 8 hours
N=459
	SRH
	Sleep duration
	0.088
	0.008
	0.387
	0.042
	0.780
	(-0.064, 0.147)

	
	Depressive symptoms
	Sleep duration
	0.232
	0.054
	2.829
	0.194
	0.625
	(-0.417, 0.805)

	
	Frailty 
	Sleep duration
	0.570
	0.324
	21.515
	1.347**
	2.582
	(0.322, 2.373)

	
	
	SRH
	-
	-
	-
	-6.076***
	-13.265
	(-6.976, -5.176)

	
	Depressive symptoms  
	Sleep duration
	0.445
	0.198
	10.031
	0.053
	0.185
	(-0.515, 0.622)

	
	
	SRH
	-
	-
	-
	-0.724**
	-2.433
	(-1.308, -0.139)

	
	
	Frailty
	-
	-
	-
	0.157***
	6.023
	(0.105, 0.208)


*** P<0.001; ** P<0.05; CI: Confidence interval; B: Unstandardised coefficient; SRH: Self-Rated Health; Sleep duration: The unit of measurement is hours; FI is calculated as (total deficits / 30 items) × 100; The score ranges of the CESD-10, SRH, and FI are 0–30, 1–5, and 0–100, respectively; A higher score of SRH indicated better SRH, while higher scores of the FI reflected greater frailty severity; 



Supplementary Table 7. The mediating effects of sleep duration on depressive symptoms with SRH and frailty in model 2 and model 5
	
	Model 2: 
sleep duration ≤ 6 hours
N=2919
	Model 5: 
sleep duration > 8 hours
N=459

	
	B
	SE
	Mediating effect
	95%CI
	B
	SE
	95%CI

	Total effect sleep duration → depressive symptoms
	-1.514a
	0.096
	100%
	(-1.702, -1.325)
	0.194
	0.311
	(-0.417, 0.805)

	Direct effect sleep duration → depressive symptoms
	-1.004a
	0.089
	66.3%
	(-1.178, -0.830)
	0.053
	0.289
	(-0.515, 0.622)

	Total indirect effect sleep duration → depressive symptoms
	-0.510a
	0.049
	33.7%
	(-0.607, -0.415)
	0.141
	0.135
	(-0.131, 0.407)

	Path 1: Sleep duration → SRH → depressive symptoms
	-0.180a
	0.015
	11.9%
	(-0.234, -0.133)
	-0.030
	0.046
	(-0.133, 0.054)

	Path 2: Sleep duration → frailty → depressive symptoms
	-0.200a
	0.017
	13.2%
	(-0.264, -0.143)
	0.211a
	0.088
	(0.044, 0.393)

	Path 3: Sleep duration → SRH → frailty → depressive symptoms
	-0.129a
	0.008
	8.5%
	(-0.164, -0.097)
	-0.040
	0.057
	(-0.165, 0.064)


a The 95% CI does not include 0; CI: Confidence interval; B: Unstandardised coefficient; SE: Standard error; SRH: Self-Rated Health; Sleep duration: The unit of measurement is hours; FI is calculated as (total deficits / 30 items) × 100; The score ranges of the CESD-10, SRH, and FI are 0–30, 1–5, and 0–100, respectively. The sum of three indirect effects is not exactly equal to the total indirect effect, which is attributed to the retention of decimal places.


