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[bookmark: _GoBack]Table S1. Characteristics of study participants according to cognitive impairment and dementia.
	Characteristics
	Cognitive impairment
	
	Dementia

	
	No
	Yes
	Total
	
	No
	Yes
	Total

	N
	7 145
	723
	7868
	
	12723
	182
	12905

	Cognitive impairment
	
	
	
	
	
	
	

	Yes
	NA
	723 (100.0)
	723 (9.2)
	
	535 (7.7)
	6 (20.0)
	541 (7.7)

	No
	7145 (100.0)
	NA
	7145 (90.8)
	
	6416 (92.3)
	24 (80.0)
	6440 (92.3)

	MMSE score 
	28.6 ± 1.6
	16.4 ± 8.4
	27.5 ± 4.6
	
	27.9 ± 3.3
	23.9 ± 9.3
	27.9 ± 3.3

	Dementia
	
	
	
	
	
	
	

	Yes
	24 (0.4)
	6 (1.1)
	30 (0.4)
	
	NA
	182 (100.0)
	182 (1.4)

	No
	6,416 (99.6)
	535 (98.9)
	6951 (99.6)
	
	12723 (100.0)
	NA
	12723 (98.6)

	Depression score
	7.8 ± 3.6
	7.0 ± 4.8
	7.7 ± 3.7
	
	8.2 ± 3.7
	9.9 ± 4.1
	8.2 ± 3.7

	Depressive symptom
	
	
	
	
	
	
	

	Yes
	2461 (36.1)
	242 (36.4)
	2703 (36.1)
	
	4559 (41.0)
	62 (63.9)
	4621 (41.2)

	No
	4363 (63.9)
	423 (63.6)
	4786 (63.9)
	
	6562 (59.0)
	35 (36.1)
	6597 (58.8)

	Anxiety score
	1.2 ± 2.5
	1.5 ± 3.0
	1.2 ± 2.5
	
	1.4 ± 2.8
	2.0 ± 3.4
	1.4 ± 2.8

	Anxiety symptom
	
	
	
	
	
	
	

	Yes
	679 (9.5)
	79 (13.5)
	758 (9.8)
	
	1433 (11.4)
	34 (19.3)
	1467 (11.5)

	No
	6433 (90.5)
	505 (86.5)
	6938 (90.2)
	
	11155 (88.6)
	142 (80.7)
	11297 (88.5)

	Comorbid depressive and anxiety symptoms
	
	
	
	
	
	
	

	Yes
	476 (7.0)
	64 (12.2)
	540 (7.4)
	
	968 (8.8)
	19 (20.9)
	987 (8.9)

	No
	6315 (93.0)
	462 (87.8)
	6777 (92.6)
	
	10018 (91.2)
	72 (79.1)
	10090 (91.1)

	Age (years)
	78.8 ± 9.5
	87.5 ± 10.3
	79.7 ± 10.0
	
	84.3 ± 11.5
	92.6±9.2
	84.4 ± 11.5

	-79
	4071 (57.0)
	182 (25.0)
	4253 (54.11)
	
	4779 (37.6)
	18 (9.9)
	4749 (37.2)

	80-89
	1910 (26.7)
	192 (27.0)
	2102 (26.74)
	
	3352 (26.3)
	41 (22.5)
	3393 (26.3)

	90-99
	917 (12.8)
	223 (31.0)
	1140 (14.50)
	
	2712 (21.3)
	61 (33.5)
	2773 (21.5)

	100-
	247 (3.5)
	118 (17.0)
	365 (4.64)
	
	1880 (14.8)
	62 (34.1)
	1942 (15.0)

	Sex
	
	
	
	
	
	
	

	Male
	4037 (56.5)
	298 (41.2)
	4335 (55.1)
	
	5809 (45.7)
	57 (31.3)
	5866 (45.5)

	Female
	3108 (43.5)
	425 (58.8)
	3533 (44.9)
	
	6914 (54.3)
	125 (68.7)
	7039 (54.5)

	Education
	
	
	
	
	
	
	

	≥1 year
	4592 (69.0)
	231 (42.7)
	4823 (72.5)
	
	5728 (53.0)
	68 (42.5)
	5796 (52.9)

	No schooling
	1518 (22.8)
	310 (57.3)
	1828 (27.5)
	
	5071 (47.0)
	92 (57.5)
	5163 (47.1)

	Residential area
	
	
	
	
	
	
	

	Urban
	4226 (59.1)
	394 (54.5)
	4620 (58.7)
	
	7029 (55.2)
	106 (58.2)
	7135 (55.3)

	Rural
	2919 (40.9)
	329 (45.5)
	3248 (41.3)
	
	5694 (44.8)
	76 (41.8)
	5770 (44.7)

	Living with family members
	
	
	
	
	
	
	

	Yes
	5785 (81.9)
	476 (77.3)
	6261 (81.6)
	
	10112 (80.6)
	153 (84.1)
	10265 (80.6)

	No
	1275 (18.1)
	140 (22.7)
	1415 (18.4)
	
	2441 (19.4)
	29 (15.9)
	2470 (19.4)

	Current drinker
	
	
	
	
	
	
	

	Yes
	1353 (19.2)
	69 (11.4)
	1422 (18.6)
	
	1920 (15.3)
	12 (6.7)
	1932 (15.2)

	No
	5691 (80.8)
	535 (88.6)
	6226 (81.4)
	
	10615 (84.7)
	168 (93.3)
	10783 (84.8)

	Current smoker
	
	
	
	
	
	
	

	Yes
	1388 (19.6)
	93 (15.0)
	1481 (19.3)
	
	1993 (15.8)
	14 (7.9)
	2007 (15.7)

	No
	5687 (80.4)
	525 (85.0)
	6212 (80.7)
	
	10611 (84.2)
	163 (92.1)
	10774 (84.3)

	Regular exercise
	
	
	
	
	
	
	

	Yes
	3054 (43.3)
	177 (29.5)
	3231 (42.2)
	
	4029 (32.1)
	28 (15.5)
	4057 (31.9)

	No
	3994 (56.7)
	424 (70.5)
	4418 (57.8)
	
	8519 (67.9)
	153 (84.5)
	8672 (68.1)

	Annual household income (yuan)
	
	
	
	
	
	
	

	<10000
	1918 (28.8)
	200 (36.8)
	2118 (29.4)
	
	3893 (33.4)
	43 (24.7)
	3936 (33.3)

	10001-50000
	2237 (33.6)
	178 (32.7)
	2415 (33.5)
	
	3978 (34.2)
	72 (41.4)
	4050 (34.3)

	>50000
	2504 (37.6)
	166 (30.5)
	2670 (37.1)
	
	3770 (32.4)
	59 (33.9)
	3829 (32.4)

	Marriage
	
	
	
	
	
	
	

	Married
	4280 (60.4)
	208 (34.0)
	4488 (58.3)
	
	5571 (44.2)
	33 (18.3)
	5604 (43.9)

	Other
	2805 (39.6)
	404 (66.0)
	3209 (41.7)
	
	7025 (55.8)
	147 (81.7)
	7172 (56.1)

	BMI 
	
	
	
	
	
	
	

	Underweight (< 18.5)
	716 (10.2)
	105 (17.9)
	821 (10.8)
	
	1918 (15.9)
	41 (26.6)
	1959 (16.0)

	Normal (18.5–23.9)
	3478 (49.6)
	299 (51.1)
	3777 (49.7)
	
	6163 (51.0)
	78 (50.6)
	6241 (51.0)

	Overweight (24–27.9)
	2148 (30.6)
	137 (23.4)
	2285 (30.1)
	
	3006 (24.9)
	29 (18.8)
	3035 (24.8)

	Obese (≥ 28)
	676 (9.6)
	44 (7.5)
	720 (9.5)
	
	1003 (8.3)
	6 (3.9)
	1009 (8.2)

	Chronic diseases
	
	
	
	
	
	
	

	Yes
	5609 (78.6)
	461 (74.0)
	6070 (78.2)
	
	9679 (76.1)
	145 (79.7)
	9824 (76.1)

	No
	1530 (21.4)
	162 (26.0)
	1692 (21.8)
	
	3042 (23.9)
	37 (20.3)
	3079 (23.9)

	Physical work regularly
	
	
	
	
	
	
	

	Yes
	5129 (73.8)
	418 (71.7)
	5547 (73.7)
	
	9390 (76.2)
	130 (74.3)
	9520 (76.2)

	No
	1817 (26.2)
	165 (28.3)
	1982 (26.3)
	
	2930 (23.8)
	45 (25.7)
	2975 (23.8)

	Central obesity
	
	
	
	
	
	
	

	Yes
	4177 (60.2)
	403 (59.0)
	4580 (60.1)
	
	7412 (60.0)
	91 (51.7)
	7503 (59.9)

	No
	2758 (39.8)
	280 (41.0)
	3038 (39.9)
	
	4942 (40.0)
	85 (48.3)
	5027 (40.1)


MMSE, Mini-Mental State Examination. BMI, Body Mass Index. NA, not applicable. 




Table S2. Sensitive analysis of the association between depressive or anxiety symptom and cognitive impairment or MMSE score.
	
	Characteristic

	Model
	Depressive symptom
	Depression score
	Anxiety symptom
	Anxiety score
	Comorbid depressive and anxiety symptoms

	Logistics regression, OR of cognitive impairment (95% CI), multiple imputation for cognitive impairment

	Model 1 
	1.01 (0.86 – 1.20)
	0.94 (0.92 – 0.96)
	1.48 (1.15 – 1.90)
	1.05 (1.02 – 1.08)
	1.84 (1.39 – 2.43)

	Model 2 
	0.95 (0.77 – 1.09)
	0.93 (0.91 – 0.95)
	1.66 (1.28 – 2.16)
	1.06 (1.03 – 1.09)
	1.98 (1.48 – 2.66)

	Model 3 
	0.85 (0.71 – 1.01)
	0.93 (0.91 – 0.95)
	1.50 (1.15 – 1.97)
	1.05 (1.02 – 1.08)
	1.78 (1.32 – 2.41)

	Logistics regression, OR of cognitive impairment (95% CI), excluding participants suffered from cancer for cognitive impairment

	Model 1
	1.34 (1.11 – 1.63)
	1.03 (1.00 – 1.05)
	1.78 (1.36 – 2.33)
	1.07 (1.04 – 1.11)
	2.29 (1.70 – 3.09)

	Model 2
	1.22 (0.99 – 1.49)
	1.02 (0.99 – 1.05)
	1.91 (1.43 – 2.54)
	1.08 (1.04 – 1.12)
	2.37 (1.73 – 3.27)

	Model 3
	1.39 (1.07 – 1.80)
	1.05 (1.01 – 1.09)
	1.87 (1.31 – 2.68)
	1.07 (1.03 – 1.12)
	2.37 (1.59 – 3.51)

	Logistics regression, OR of cognitive impairment (95% CI), using new criteria for determining cognitive impairment

	Model 1
	1.19 (0.89 – 1.58)
	1.00 (0.96 – 1.04)
	1.66 (1.12 – 2.45)
	1.06 (1.01 – 1.11)
	1.91 (1.23 – 2.97)

	Model 2
	1.12 (0.84 – 1.49)
	1.00 (0.96 – 1.03)
	1.95 (1.30 – 2.92)
	1.08 (1.03 – 1.14)
	2.16 (1.38 – 3.40)

	Model 3
	1.30 (0.91 – 1.87)
	1.03 (0.98 – 1.09)
	2.45 (1.53 – 3.93)
	1.09 (1.03 – 1.16)
	2.87 (1.69 – 4.86)

	Linear regression, coefficient for MMSE score (95% CI), multiple imputation for MMSE score

	Model 1
	0.29 (0.07 – 0.50)
	0.20 (0.17 – 0.23)
	-0.51 (-0.73 – -0.28)
	-0.07 (-0.10 – -0.05)
	-0.68 (-0.93 – -0.43)

	Model 2
	0.46 (0.25 – 0.67)
	0.21 (0.19 – 0.24)
	-0.56 (-0.77 – -0.35)
	-0.08 (-0.10 – -0.05)
	-0.68 (-0.91 – -0.44)

	Model 3
	0.63 (0.42 – 0.84)
	0.24 (0.21 – 0.27)
	-0.44 (-0.65 – -0.23)
	-0.06 (-0.09 – -0.04)
	-0.53 (-0.76 – -0.30)

	Linear regression, coefficient for MMSE score (95% CI), excluding participants suffered from cancer for MMSE score

	Model 1
	-0.26 (-0.43 – -0.09)
	-0.003 (-0.03 – 0.02)
	-0.62 (-0.86 – -0.38)
	-0.09 (-0.11 – -0.06)
	-0.81 (-1.09 – -0.53)

	Model 2
	-0.10 (-0.26 – 0.06)
	0.02 (-0.01 – 0.04)
	-0.63 (-0.86 – -0.40)
	-0.09 (-0.11 – -0.06)
	-0.77 (-1.03 – -0.50)

	Model 3
	-0.15 (-0.32 – 0.03)
	-0.01 (-0.03 – 0.01)
	-0.57 (-0.83 – -0.31)
	-0.06 (-0.09 – -0.03)
	-0.65 (-0.95 – -0.36)


Model 1: crude, unadjusted model. Model 2: age and sex. Model 3: further adjusted for education, residential area, living with family members, current alcohol drinker, current smoker, regular exercise, annual household income (yuan), marriage, BMI, chronic diseases, physical work regularly, central obesity. BMI, body mass index.


Table S3. Sensitive analysis of the association between depressive or anxiety symptom and dementia.
	
	Characteristic

	Model
	Depression symptom
	Depression score
	Anxiety symptom
	Anxiety score
	Depression & anxiety

	Logistics regression, OR of Dementia (95% CI), Multiple imputation

	Model 1 
	2.55 (1.68 – 3.87)
	1.14 (1.07 – 1.20)
	1.86 (1.28 – 2.72)
	1.06 (1.02 – 1.11)
	2.73 (1.64 – 4.55)

	Model 2 
	2.28 (1.50 – 3.47)
	1.12 (1.06 – 1.19)
	1.86 (1.27 – 2.72)
	1.06 (1.02 – 1.11)
	2.62 (1.57 – 4.39)

	Model 3 
	2.26 (1.48 – 3.47)
	1.12 (1.05 – 1.18)
	1.88 (1.28 – 2.77)
	1.06 (1.02 – 1.11)
	2.68 (1.59 – 4.52)

	Logistics regression, OR of Dementia (95% CI), Excluding participants suffered from cancer

	Model 1
	2.88 (1.78 – 4.67)
	1.16 (1.09 – 1.24)
	1.97 (1.29 – 3.01)
	1.08 (1.03 – 1.13)
	3.03 (1.70 – 5.40)

	Model 2
	2.57 (1.58 – 4.18)
	1.15 (1.07 – 1.23)
	1.93 (1.26 – 2.97)
	1.07 (1.02 – 1.12)
	2.89 (1.61 – 5.17)

	Model 3
	2.71 (1.51 – 4.84)
	1.16 (1.07 – 1.25)
	1.92 (1.11 – 3.31)
	1.06 (1.00 – 1.13)
	2.86 (1.43 – 5.70)


Model 1: crude, unadjusted model. Model 2: age and sex; Model 3: further adjusted for education, residential area, living with family members, current alcohol drinker, current smoker, regular exercise, annual household income (yuan), marriage, BMI, chronic diseases, physical work regularly, central obesity. BMI, body mass index.


Table S4. Process of Multiple imputation (Model 3)
	
	Characteristic

	Model
	Depressive symptom
	Depression score
	Anxiety symptom
	Anxiety score
	Comorbid depressive and anxiety symptoms

	Logistics regression, OR of cognitive impairment (95% CI), multiple imputation for cognitive impairment (Model 3) (checking MCAR, P > 0.05)

	[bookmark: _Hlk215691999]1 
	0.84 (0.70 – 1.00)
	0.93 (0.91 – 0.95)
	1.50 (1.14 – 1.95)
	1.05 (1.02 – 1.08)
	1.77 (1.30 – 2.37)

	2 
	0.85 (0.71 – 1.01)
	0.93 (0.91 – 0.95)
	1.50 (1.14 – 1.96)
	1.05 (1.02 – 1.08)
	1.79 (1.32 – 2.40)

	3 
	0.86 (0.71 – 1.03)
	0.93 (0.91 – 0.95)
	1.50 (1.14 – 1.95)
	1.05 (1.02 – 1.08)
	1.77 (1.30 – 2.37)

	4
	0.84 (0.70 – 1.01)
	0.93 (0.90 – 0.95)
	1.50 (1.14 – 1.96)
	1.05 (1.02 – 1.08)
	1.77 (1.31 – 2.38)

	5
	0.85 (0.71 – 1.01)
	0.93 (0.91 – 0.95)
	1.51 (1.15 – 1.97)
	1.05 (1.02 – 1.08)
	1.77 (1.30 – 2.37)

	Linear regression, coefficient for MMSE score (95% CI), multiple imputation for MMSE score (Model 3) 
(checking MCAR, P > 0.05)

	1 
	0.65 (0.45 – 0.86)
	0.24 (0.21 – 0.27)
	-0.44 (-0.64 – -0.23)
	-0.06 (-0.09 – -0.04)
	-0.53 (-0.76 – -0.30)

	2 
	0.62 (0.42 – 0.83)
	0.24 (0.21 – 0.26)
	-0.43 (-0.64 – -0.22)
	-0.06 (-0.08 – -0.04)
	-0.53 (-0.77 – -0.30)

	3 
	0.62 (0.42 – 0.83)
	0.24 (0.21 – 0.26)
	-0.44 (-0.65 – -0.23)
	-0.06 (-0.09 – -0.04)
	-0.52 (-0.76 – -0.29)

	4
	0.63 (0.42 – 0.74)
	0.24 (0.21 – 0.27)
	-0.45 (-0.65 – -0.24)
	-0.06 (-0.09 – -0.04)
	-0.52 (-0.75 – -0.29)

	5
	0.63 (0.42 – 0.83)
	0.24 (0.21 – 0.27)
	-0.45 (-0.66 – -0.25)
	-0.06 (-0.09 – -0.04)
	-0.53 (-0.76 – -0.29)

	Logistics regression, OR of Dementia (95% CI), Multiple imputation (Model 3) 
(checking MCAR, P > 0.05)

	1 
	2.26 (1.48 – 3.50)
	1.12 (1.05 – 1.18)
	1.87 (1.25 – 2.72)
	1.06 (1.02 – 1.11)
	2.66 (1.54 – 4.40)

	2 
	2.26 (1.48 – 3.50)
	1.12 (1.05 – 1.19)
	1.91 (1.28 – 2.78)
	1.07 (1.02 – 1.11)
	2.69 (1.56 – 4.46)

	3 
	2.25 (1.47 – 3.47)
	1.12 (1.05 – 1.18)
	1.87 (1.26 – 2.73)
	1.06 (1.02 – 1.11)
	2.66 (1.54 – 4.39)

	4
	2.27 (1.49 – 3.51)
	1.12 (1.05 – 1.19)
	1.88 (1.26 – 2.74)
	1.06 (1.02 – 1.11)
	2.73 (1.58 – 4.52)

	5
	2.28 (1.49 – 3.52)
	1.12 (1.05 – 1.19)
	1.87 (1.25 – 2.71)
	1.06 (1.02 – 1.11)
	2.65 (1.53 – 4.38)


Model 1: crude, unadjusted model. Model 2: age and sex. Model 3: further adjusted for education, residential area, living with family members, current alcohol drinker, current smoker, regular exercise, annual household income (yuan), marriage, BMI, chronic diseases, physical work regularly, central obesity. BMI, body mass index.

