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Supplementary Table S1. The proactive health overall score criteria according to each proactive health element score.
	Proactive health elements
	Measure(Ouestionnaire items)
	Response
	Score

	Nap
	
	
	

	
	During the past month, how long did you take a nap after lunch?
	0 min
	0

	
	
	>0 min
	1

	Smoke
	
	
	

	
	Do you chew tobacco, smoke a pipe, smoke self-rolled cigarettes, or smoke cigarettes/cigars now?
	Yes
	0

	
	
	No
	1

	Drink
	
	
	

	
	Did you drink any alcoholic beverages, such as beer, wine, or liquor in the past year? How often?
	Drink more than once a month
	0

	
	
	Drink but less than once a month/None of these
	1

	Exercise
	
	
	

	
	Do you engage in vigorous (i.e., carrying heavy stuff, digging, hoeing, aerobic workout, bicycling at a fast speed, etc.) or moderate (i.e., carrying light stuff, bicycling at a normal speed, speed walking, etc.) physical activity for 30 minutes at least three times a week? 1
	No
	0

	
	
	Yes
	1

	Physical examination
	
	
	

	
	When did you take the last physical examination? (Not including CHARLS physical examination)
	Never
	0

	
	
	year, mouth
	1

	Interacted with friends
	
	
	

	
	Have you interacted with friends in the last month?
	No
	0

	
	
	Yes
	1

	Play Ma-jong or chess
	
	
	

	
	Have you played Ma-jong, played chess, played cards, or went to community club in the last month?
	No
	0

	
	
	Yes
	1

	Dance or Tai Chi
	
	
	

	
	Have you gone to a sport, social, or other kind of club in the last month?
	No
	0

	
	
	Yes
	1

	Participate in community organizations
	
	
	

	
	Have you took part in a community-related organization in the last month?
	No
	0

	
	
	Yes
	1

	Family Doctor Signing Service
	
	
	

	
	Have you ever receive the paid family doctor services?
	No
	0

	
	
	Yes
	1



Supplementary Table S2. Mediation effect of proactive health on the association between depressive symptoms and cognitive impairment
	[bookmark: OLE_LINK2]　
	Unadjusted model
	Adjusted model

	　
	Estimate
	95% CI
	p
	Estimate
	95% CI
	p

	Total effect
	-0.1446
	(-0.1702, -0.1190)***
	<0.001
	-0.0541
	[bookmark: _Hlk165135007](-0.0772, -0.0310)***
	<0.001

	Direct effect
	-0.1376
	(-0.1630, -0.1121)***
	<0.001
	-0.0506
	(-0.0736, -0.0275)***
	<0.001

	Indirect effect
	-0.0070
	(-0.0112, -0.0033)
	NA
	-0.0035
	(-0.0062, -0.0012)
	NA

	PM
	4.84%
	6.47%


Notes: *P < 0.05, **P < 0.01, ***P < 0.001. Model adjusted for gender, residence, marital status, educational level, ADL, IADL, and chronic disease history (Chronic lung diseases, Liver disease, heart problems, digestive diseases, Arthritis)

Supplementary Table S3. Subgroup analyses of the associations between depressive symptoms and cognitive impairment.
	Variables
	n (%)
	DS
	D
	P for interaction

	
	
	OR (95%CI)
	P
	OR (95%CI)
	P
	

	Age
	
	
	
	
	
	0.058

	60-69
	2175 (60.30)
	1.308(1.070, 1.600)**
	0.009
	2.081(1.408, 3.074)***
	<.001
	

	70-79
	1193 (33.07)
	1.231(0.932, 1.626)
	0.143
	2.096(1.233, 3.565)**
	0.006
	

	≥80
	239 (6.63)
	0.817(0.437, 1.529)
	0.527
	1.601(0.415, 6.180)
	0.495
	

	Gender
	
	
	
	
	
	0.874

	male
	944 (26.17)
	1.25(0.91, 1.73)
	0.175
	1.63(0.72, 3.68)
	0.238
	

	female
	2663 (73.83)
	1.21(1.01, 1.44)*
	0.039
	1.93(1.39, 2.67)***
	<.001
	

	Marital status
	
	
	
	
	
	0.506

	Married
	2880 (79.84)
	1.294(1.085, 1.542)**
	0.004
	1.778(1.245, 2.538)**
	0.002
	

	Singel
	727 (20.16)
	0.989(0.701, 1.394)
	0.948
	2.267(1.278, 4.022)**
	0.005
	

	Resident
	
	
	
	
	
	0.378

	Urban
	1313 (36.40)
	1.108(0.835, 1.469)
	0.477
	1.711(0.883, 3.315)
	0.111
	

	Rural
	2294 (63.60)
	1.269(1.051, 1.532)*
	0.013
	1.976(1.405, 2.778)***
	<.001
	

	Education attainment
	
	
	
	
	
	0.850

	0
	748 (20.74)
	1.038(0.739, 1.458)
	0.830
	1.356(0.815, 2.257)
	0.240
	

	≤6
	1754 (48.63)
	1.370(1.089, 1.723)**
	0.007
	2.284(1.481, 3.523)***
	<.001
	

	>6
	1105 (30.63)
	1.145(0.868, 1.512)
	0.338
	2.631(1.138, 6.085)*
	0.024
	


Notes: *P<0.05, **P<0.01, ***P<0.001; OR: Odds Ratio, CI: Confidence Interval; NDS: the no depressive symptoms group; DS: the depressive symptoms group; D: the depression group; the NDS group was set as the control group


[bookmark: _Hlk165142372]Supplementary Table S4. Association between depressive symptoms, proactive health, and cognitive impairment using no missing data.
	
	Model 1
	Model 2
	Model 3

	
	OR(95% CI)
	p
	OR(95% CI)
	p
	OR(95% CI)
	p

	Depressive symptoms
	
	
	
	
	
	

	NDS(referance)
	NA
	NA
	NA
	NA
	NA
	NA

	DS
	1.400(1.197, 1.637)***
	<.001
	1.312(1.117, 1.542)***
	<.001
	1.234 (1.046, 1.456)*
	0.013 

	D
	2.653(1.991, 3.534)***
	<.001
	2.452(1.820, 3.302)***
	<.001
	2.087 (1.530, 2.847)***
	<.001

	Proactive health
	
	
	
	
	
	

	Poor(referance)
	NA
	NA
	NA
	NA
	NA
	NA

	Fair
	0.684(0.508, 0.922)*
	0.013 
	0.632(0.464, 0.859)**
	0.003 
	0.640(0.469, 0.873)**
	0.005 

	Good
	0.493(0.352, 0.689)***
	<.001
	0.464(0.327, 0.657)***
	<.001
	0.483(0.340, 0.687)***
	<.001


Notes: *P < 0.05, **P < 0.01, ***P < 0.001; 
Model 1 = Depressive symptoms + Proactive health 
Model 2 = Model 1 + Gender + Residence + Marital status + Educational level
Model 3 = Model 2 + Chronic lung diseases + Liver disease + Heart problems + Digestive diseases + Arthritis


[bookmark: _Hlk165142418]Supplementary Table S5. Association between depressive symptoms, proactive health, and cognitive impairment after CESD-10 scores ≥12 were evaluated as depression.
	[bookmark: OLE_LINK3]
	Model 1
	Model 2
	Model 3

	
	OR(95% CI)
	p
	OR(95% CI)
	p
	OR(95% CI)
	p

	Depressive symptoms
	
	
	
	
	
	

	No(referance)
	NA
	NA
	NA
	NA
	NA
	NA

	Yes
	1.575(1.361, 1.823)***
	<.001
	1.467(1.260, 1.707)***
	<.001
	1.358(1.160, 1.590)***
	<.001

	Proactive health
	
	
	
	
	

	Poor(referance)
	NA
	NA
	NA
	NA
	NA
	NA

	Fair
	0.718(0.542, 0.951)*
	0.021 
	1.467(1.260, 1.707)**
	0.005 
	0.675(0.505, 0.904)**
	0.008 

	Good
	0.502(0.366, 0.689)***
	<.001
	0.472(0.340, 0.655)***
	<.001
	0.498(0.358, 0.694)***
	<.001


Notes: *P < 0.05, **P < 0.01, ***P < 0.001; 
Model 1 = Depressive symptoms + Proactive health 
Model 2 = Model 1 + Gender + Residence + Marital status + Educational level
Model 3 = Model 2 + Chronic lung diseases + Liver disease + Heart problems + Digestive diseases + Arthritis



Supplementary Table S6. Association between depressive symptoms, proactive health, and cognitive impairment after excluding participants with Memory-Related disease.
	
	Model 1
	Model 2
	Model 3

	
	OR(95% CI)
	p
	OR(95% CI)
	p
	OR(95% CI)
	p

	Depressive symptoms
	
	
	
	
	
	

	NDS(referance)
	NA
	NA
	NA
	NA
	NA
	NA

	DS
	1.352(1.162, 1.572)***
	<.001
	1.249(1.069, 1.460)**
	0.005 
	1.183(1.008, 1.387)*
	0.039 

	D
	2.456(1.831, 3.295)***
	<.001
	2.183(1.610, 2.958)***
	<.001
	1.889(1.377, 2.592)***
	<.001

	Proactive health
	
	
	
	
	

	Poor(referance)
	NA
	NA
	NA
	NA
	NA
	NA

	Fair
	0.702(0.528, 0.934)*
	0.015 
	0.646(0.481, 0.867)**
	0.004 
	0.649(0.482, 0.873)**
	0.004 

	Good
	0.492(0.356, 0.679)***
	<.001
	0.463(0.331, 0.647)***
	<.001
	0.482(0.344, 0.675)***
	<.001


Notes: *P < 0.05, **P < 0.01, ***P < 0.001; 
Model 1 = Depressive symptoms + Proactive health 
Model 2 = Model 1 + Gender + Residence + Marital status + Educational level
Model 3 = Model 2 + Chronic lung diseases + Liver disease + Heart problems + Digestive diseases + Arthritis



Supplementary Table S7. Mediation effect of proactive health on the association between depressive symptoms and cognitive impairment after excluding participants with Memory-Related disease.
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	Unadjusted model
	Adjusted model

	　
	Estimate 
	95% CI
	p
	Estimate
	95% CI
	p

	Total effect
	-0.1431 
	(-0.1694, -0.1167)***
	<.001
	-0.0494 
	(-0.0730, -0.0258)***
	<.001

	Direct effect
	-0.1362 
	(-0.1623, -0.1101)***
	<.001
	-0.0460 
	(-0.0695, -0.0225)***
	<.001

	Indirect effect
	-0.0069 
	(-0.0112, -0.0030)
	NA
	-0.0034 
	(-0.0062, -0.0010)
	NA

	PA
	4.82%
	6.88%


[bookmark: _Hlk165038615]Notes: *P < 0.05, **P < 0.01, ***P < 0.001; Model adjusted for gender, residence, marital status, educational level, ADL, IADL, and chronic disease history (Chronic lung diseases, Liver disease, heart problems, digestive diseases, Arthritis)


[bookmark: _Hlk167804171]Supplementary Figure S1. Intermediate analysis path diagram after excluding participants with Memory-Related disease.
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Notes: **P<0.01, ***P-value < 0.001. Models control for gender, residence, marital status, educational level, ADL, IADL, and chronic disease history (Chronic lung diseases, Liver disease, heart problems, digestive diseases, Arthritis).
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