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[bookmark: _Toc169188574]Table S1. The associations of physical and psychological disorders with dementia using Poisson models.

	　
	　
	Model 1
	Model 2
	Model 3

	Continental Europe
	　
	　
	　
	　

	None
	　
	1 (reference)
	　
	　

	Only physical disorder
	　
	1.83 (1.15, 2.92)
	1.31 (0.81, 2.10)
	1.30 (0.81, 2.09)

	Only psychological disorder
	　
	0.62 (0.15, 2.64)
	0.53 (0.12, 2.24)
	0.52 (0.12, 2.21)

	Physical and psychological multimorbidity
	　
	2.91 (1.75, 4.86)
	1.90 (1.12, 3.21)
	1.91 (1.12, 3.25)

	US
	　
	　
	　
	　

	None
	　
	1 (reference)
	　
	　

	Only physical disorder
	　
	2.12 (1.28, 3.52)
	1.44 (0.87, 2.40)
	1.58 (0.95, 2.64)

	Only psychological disorder
	　
	2.88 (0.96, 8.60)
	2.48 (0.83, 7.44)
	2.51 (0.83, 7.53)

	Physical and psychological multimorbidity
	　
	3.93 (2.32, 6.65)
	2.54 (1.49, 4.34)
	2.67 (1.55, 4.58)

	Pooled outcome
	　
	　
	　
	　

	None
	　
	1 (reference)
	　
	　

	Only physical disorder
	　
	1.94 (1.25, 2.64)
	1.36 (0.87, 1.86)
	1.40 (0.89, 1.91)

	Only psychological disorder
	　
	1.00 (-0.65, 2.64)
	0.85 (-0.57, 2.27)
	0.85 (-0.60, 2.30)

	Physical and psychological multimorbidity
	　
	3.26 (2.00, 4.52)
	2.12 (1.28, 2.96)
	2.16 (1.29, 3.03)


[bookmark: _Hlk137807607]Notes: model 1 was a univariate model; model 2 additionally adjusted for age, gender, educational level, marital status, and total wealth income; and model 3 additionally added self-reported body mass index, physical activity, drinking, and smoking. Data was represented as RR and 95%CI. RR=risk ratio; 95%CI=95% confidence interval.


[bookmark: _Toc169188575]Table S2. The associations of physical and psychological disorders with dementia using random forest interpolation.

	[bookmark: _Hlk165924791]
	Model 1
	Model 2
	Model 3

	Continental Europe
	
	
	

	None
	1 (reference)
	
	

	Only physical disorder
	1.53 (1.02, 2.32)
	1.07 (0.70, 1.64)
	1.07 (0.70, 1.64)

	Only psychological disorder
	0.94 (0.33, 2.67)
	0.84 (0.29, 2.41)
	0.81 (0.28, 2.30)

	Physical and psychological multimorbidity
	2.25 (1.43, 3.54)
	1.61 (1.00, 2.58)
	1.56 (0.97, 2.53)

	US
	　
	　
	　

	None
	1 (reference)
	　
	　

	Only physical disorder
	2.16 (1.32, 3.51)
	1.46 (0.89, 2.38)
	1.62 (0.98, 2.65)

	Only psychological disorder
	2.58 (0.87, 7.68)
	2.29 (0.77, 6.79)
	2.36 (0.79, 7.09)

	Physical and psychological multimorbidity
	4.17 (2.51, 6.91)
	2.68 (1.60, 4.48)
	2.88 (1.71, 4.85)

	Pooled outcome
	
	
	

	None
	1 (reference)
	
	

	Only physical disorder
	1.70 (1.14, 2.26)
	1.18 (0.79, 1.58)
	1.23 (0.74, 1.73)

	Only psychological disorder
	1.11 (0.01, 2.22)
	1.00 (0.00, 2.00)
	0.95 (-0.01, 1.91)

	Physical and psychological multimorbidity
	2.96 (1.14, 4.77)
	1.97 (0.98, 2.96)
	2.04 (0.79, 3.28)


Notes: model 1 was a univariate model; model 2 additionally adjusted for age, gender, educational level, marital status, and total wealth income; and model 3 additionally added self-reported body mass index, physical activity, drinking, and smoking. Data was represented as HR and 95%CI. HR=hazard ratio; 95%CI=95% confidence interval.




[bookmark: _Toc169188576]Table S3. The associations of physical and psychological disorders (eight groups) with dementia.

	　
	　
	Model 1
	Model 2
	Model 3

	Continental Europe
	　
	　
	　
	　

	None
	　
	1 (reference)
	　
	　

	Only one physical disorder
	　
	1.67 (1.00, 2.79)
	1.29 (0.77, 2.16)
	1.30 (0.77, 2.19)

	Only two physical disorders
	
	1.76 (1.00, 3.08)
	1.15 (0.65, 2.06)
	1.18 (0.66, 2.12)

	Only three or more physical disorders
	
	2.16 (1.14, 4.10)
	1.28 (0.65, 2.51)
	1.30 (0.66, 2.57)

	Only psychological disorder
	　
	0.61 (0.14, 2.55)
	0.56 (0.13, 2.35)
	0.53 (0.13, 2.19)

	Psychological disorder and one physical disorder
	　
	1.61 (0.78, 3.31)
	1.35 (0.66, 2.77)
	1.33 (0.65, 2.72)

	Psychological disorder and two physical disorders
	　
	2.69 (1.39, 5.21)
	1.97 (1.01, 3.87)
	2.02 (1.03, 3.98)

	Psychological disorder and three or more physical disorders
	　
	3.74 (2.00, 6.99)
	2.33 (1.19, 4.58)
	2.40 (1.20, 4.82)

	US
	
	
	
	

	None
	　
	1 (reference)
	　
	　

	Only one physical disorder
	　
	1.57 (0.90, 2.73)
	1.29 (0.74, 2.24)
	1.38 (0.79, 2.40)

	Only two physical disorders
	
	1.80 (1.05, 3.08)
	1.27 (0.74, 2.18)
	1.43 (0.83, 2.47)

	Only three or more physical disorders
	
	2.80 (1.67, 4.69)
	1.68 (0.99, 2.85)
	1.89 (1.10, 3.23)

	Only psychological disorder
	　
	2.93 (0.98, 8.77)
	2.56 (0.86, 7.67)
	2.57 (0.85, 7.76)

	Psychological disorder and one physical disorder
	　
	3.60 (1.79, 7.27)
	2.84 (1.40, 5.78)
	2.97 (1.46, 6.03)

	Psychological disorder and two physical disorders
	　
	3.90 (2.12, 7.18)
	2.66 (1.44, 4.93)
	2.87 (1.54, 5.34)

	Psychological disorder and three or more physical disorders
	　
	4.37 (2.53, 7.56)
	2.67 (1.52, 4.67)
	2.88 (1.63, 5.09)

	Pooled outcome
	
	
	
	

	None
	　
	1 (reference)
	　
	　

	Only one physical disorder
	　
	1.62 (0.98, 2.26)
	1.29 (0.78, 1.80)
	1.33 (0.80, 1.87)

	Only two physical disorders
	
	1.78 (1.05, 2.50)
	1.21 (0.71, 1.72)
	1.29 (0.75, 1.84)

	Only three or more physical disorders
	
	2.47 (1.42, 3.53)
	1.48 (0.82, 2.14)
	1.56 (0.85, 2.27)

	Only psychological disorder
	　
	1.00 (-0.71, 2.71)
	0.89 (-0.57, 2.34)
	0.85 (-0.60, 2.30)

	Psychological disorder and one physical disorder
	　
	2.22 (0.42, 4.01)
	1.78 (0.46, 3.10)
	1.82 (0.35, 3.29)

	Psychological disorder and two physical disorders
	　
	3.13 (1.60, 4.65)
	2.25 (1.14, 3.36)
	2.34 (1.18, 3.51)

	Psychological disorder and three or more physical disorders
	　
	4.05 (2.28, 5.83)
	2.51 (1.36, 3.66)
	2.65 (1.40, 3.90)


[bookmark: OLE_LINK9]Notes: model 1 was a univariate model; model 2 additionally adjusted for age, gender, educational level, marital status, and total wealth income; and model 3 additionally added self-reported body mass index, physical activity, drinking, and smoking. Data was represented as HR and 95%CI. HR=hazard ratio; 95%CI=95% confidence interval.






[bookmark: _Toc169188577]Table S4. The subgroup analysis on the associations of physical and psychological disorders with dementia in continental Europe

	Subgroup
	Only physical disorder
	P for interaction
	Only psychological disorder
	P for interaction
	Physical and psychological multimorbidity
	P for interaction

	Age (y): 70~79
	1.34 (0.65, 2.77)
	
	1.19 (0.30, 4.72)
	
	1.99 (0.84, 4.69)
	

	Gender: female
	1.51 (0.74, 3.10)
	0.404
	0.78 (0.10, 5.90)
	0.736
	2.85 (1.26, 6.45)
	0.290

	Gender: male
	0.93 (0.48, 1.80)
	
	0.26 (0.04, 1.90)
	
	1.35 (0.67, 2.70)
	

	Educational: less than high-school
	0.66 (0.30, 1.47)
	0.281
	0.43 (0.05, 3.90)
	0.888
	1.05 (0.44, 2.49)
	0.342

	Educational: high-school or associate degree
	1.49 (0.65, 3.43)
	
	0.64 (0.09, 4.30)
	
	2.34 (0.94, 5.84)
	

	Marital status: married
	1.50 (0.80, 2.82)
	
	0.86 (0.20, 3.75)
	
	2.48 (1.25, 4.92)
	

	Total wealth income:  lowest quartile
	3.84 (0.90, 16.39)
	0.492
	2.00 (0.19, 21.67)
	0.810
	4.68 (0.97, 22.60)
	0.617

	Total wealth income: quartile 3
	1.09 (0.45, 2.66)
	
	0.65 (0.09, 4.98)
	
	1.95 (0.76, 4.98)
	

	BMI (kg/m2): obesity
	1.54 (0.39, 6.05)
	
	2.27 (0.26, 19.72)
	
	1.38 (0.30, 6.33)
	

	Physical activity: yes
	1.23 (0.74, 2.06)
	
	0.62 (0.15, 2.56)
	
	1.87 (1.04, 3.36)
	

	Drinking: yes
	1.14 (0.68, 1.92)
	
	0.30 (0.04, 2.24)
	
	1.85 (1.03, 3.30)
	

	Smoking: no
	1.03 (0.56, 1.88)
	
	0.66 (0.15, 2.88)
	
	1.48 (0.75, 2.92)
	


Notes: the reference group was no physical and psychological disorders; model adjusted age, gender, educational level, marital status, total wealth income, self-reported BMI, physical activity, drinking, and smoking. Data was represented as HR and 95%CI. BMI= body mass index; 95%CI=95% confidence interval. HR=hazard ratio. 
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[bookmark: _Toc169188578]Table S5. The subgroup analysis on the associations of physical and psychological disorders with dementia in the US
	[bookmark: _Hlk160484142]Subgroup
	Psychological disorder
	P for interaction
	Physical disorder
	P for interaction
	Physical and psychological multimorbidity
	P for interaction

	Age (y): 70~79
	6.13 (1.21, 31.17)
	
	1.42 (0.65, 3.11)
	
	2.23 (0.97, 5.16)
	

	Gender: female
	3.99 (0.95, 16.72)
	0.588
	2.12 (0.93, 4.84)
	0.799
	3.54 (1.51, 8.29)
	0.202

	Gender: male
	1.40 (0.19, 10.29)
	
	2.48 (1.20, 5.13)
	
	1.26 (0.65, 2.44)
	

	Educational: less than high-school
	6.36 (0.46, 88.83)
	0.940
	3.99 (0.64, 24.72)
	0.669
	6.25 (0.99, 39.07)
	0.668

	Educational: high-school or associate degree
	4.58 (0.80, 26.21)
	
	1.35 (0.55, 3.33)
	
	2.06 (0.78, 5.43)
	

	Marital status: married
	4.01 (0.91, 17.66)
	
	1.14 (0.63, 2.05)
	
	2.34 (1.23, 4.48)
	

	Total wealth income: lowest quartile
	2.09 (0.22, 19.54)
	0.335
	1.41 (0.42, 4.71)
	0.869
	2.30 (0.65, 8.07)
	0.993

	Total wealth income: quartile 3
	17.13 (4.69, 62.66)
	
	1.20 (0.48, 3.03)
	
	2.50 (0.94, 6.65)
	

	BMI (kg/m2): obesity
	1.54 (0.20, 11.90)
	
	1.10 (0.43, 2.78)
	
	2.09 (0.80, 5.47)
	

	Physical activity: yes
	2.59 (0.74, 9.13)
	
	1.62 (0.94, 2.80)
	
	2.72 (1.51, 4.88)
	

	Drinking: yes
	4.21 (1.17, 15.08)
	
	1.57 (0.79, 3.13)
	
	2.55 (1.20, 5.45)
	

	Smoking: no
	1.25 (0.14, 10.95)
	
	1.48 (0.74, 2.96)
	
	2.52 (1.19, 5.35)
	



Notes: the reference group was no physical and psychological disorders; model adjusted age, gender, educational level, marital status, total wealth income, self-reported BMI, physical activity, drinking, and smoking. Data was represented as HR and 95%CI. BMI= body mass index; 95%CI=95% confidence interval. HR=hazard ratio. 
2

[bookmark: _Toc169188579]Table S6. The pooled outcomes of the results from subgroup analysis on the associations of physical and psychological disorders with dementia in continental Europe and the US 


	Subgroup
	Only physical disorder
	Only psychological disorder
	Physical and psychological multimorbidity

	Age (y): 70~79
	1.38 (0.57, 2.18)
	1.30 (-0.89, 3.48)
	2.10 (0.68, 3.52)

	Gender: female
	1.15 (0.25, 2.05)
	0.31 (-0.62, 1.24)
	1.82 (0.06, 3.59)

	Gender: male
	1.77 (0.76, 2.78)
	0.94 (-1.58, 3.45)
	1.57 (0.33, 2.81)

	Education: less than high-school
	0.67 (0.08, 1.25)
	0.44 (-1.48, 2.37)
	1.07 (0.04, 2.09)

	Education: high-school or associate degree
	1.42 (0.44, 2.40)
	0.74 (-1.33, 2.82)
	2.19 (0.50, 3.88)

	Marital status: married
	1.26 (0.68, 1.84)
	0.99 (-0.74, 2.73)
	2.40 (1.19, 3.62)

	Income: lowest quartile
	1.58 (-0.48, 3.65)
	2.05 (-5.13, 9.23)
	2.55 (-0.96, 6.06)

	Income: quartile 3
	1.14 (0.31, 1.97)
	2.31 (-7.40, 12.01)
	2.14 (0.45, 3.84)

	BMI (kg/m2): obesity
	1.16 (0.08, 2.25)
	1.73 (-3.28, 6.75)
	1.82 (-0.02, 3.67)

	Physical activity: yes
	1.37 (0.83, 1.90)
	0.77 (-0.39, 1.93)
	2.14 (1.18, 3.10)

	Drinking: yes
	1.23 (0.69, 1.78)
	0.68 (-1.58, 2.95)
	2.00 (1.00, 3.00)

	Smoking: no
	1.14 (0.58, 1.71)
	0.69 (-0.63, 2.01)
	1.70 (0.74, 2.66)


Notes: the reference group was no physical and psychological disorders; model adjusted age, gender, educational level, marital status, total wealth income, self-reported BMI, physical activity, drinking, and smoking. Data was represented as HR and 95%CI. BMI= body mass index; 95%CI=95% confidence interval. HR=hazard ratio. 
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