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Abbreviations
	GM_COR
	Total cortical gray matter volume

	GM_SUBCOR
	Subcortical gray matter volume

	GM_CB_LH
	Grey matter volume of the left cerebellum

	GM_CB_RH
	Grey matter volume of the right cerebellum

	WM
	White matter volume

	eTIV
	Estimated total intracranial volume

	WML
	White matter lesion load

	BMI
	Body mass index

	SMOK
	Smoking status

	HYPER
	Hypertension

	MED_HYPER
	Antihypertensive medication

	MED_CHOL
	Cholesterol reducing medication

	DIAB
	Diabetes diagnosis

	TRIG
	Heightened blood lipids & triglycerides

	ALC
	Alcohol consumption

	HGS-LH
	Left hand grip strength

	HGS-RH
	Right hand grip strength

	SES
	Socioeconomic status

	EMPLOY
	Employment status

	SF
	Semantic fluency

	MEM-IR
	Episodic memory immediate recall

	MEM-DR
	Episodic memory delayed recall

	EF
	Executive Functions

	VWM
	Verbal working memory

	MS
	Motor speed

	B
	Brain data

	H
	Health-related data

	C
	Cognitive data

	D
	Demographic data

	T
	Total sample

	Y
	Younger adults

	M
	Middle aged adults

	O
	Older adults 

	TR
	Random subsample of total sample



 















Supplementary Methods
External Validation 
1000BRAINS dataset
The 1000BRAINS study cohort was chosen as the external validation (Caspers et al., 2014). It is a population-based study from Western Germany directed at investigating sources of variability in the aging brain. Participants were recruited from the Heinz-Nixdorf-Recall (HNR) and the associated Multi-Generation study (Schmermund et al., 2002). The study encompasses MR assessments, neuropsychological testing as well the collection of lifestyle information and health-related behaviours. The study protocol was approved by the ethics committee of the University of Duisburg-Essen. All participants provided written consent before study inclusion. 

Imaging Data & Preprocessing
Structural imaging data was acquired on a 3T Siemens Tim-TRIO MR scanner (Caspers et al., 2014). For brain structural analyses, a 3D T1-weighted magnetization prepared rapid acquisition gradient-echo (MPRAGE) sequence was collected using the following parameters: voxel resolution = 1 x 1 x 1 mm3, TR = 2250 ms, TE = 3.03 ms, flip angle = 9°. Furthermore, a T2-weighted 2D fluid-attenuated inversion recovery (FLAIR) sequence was obtained: 25 slices, voxel resolution= 0.9 x 0.9 x 4 mm3, TR = 9000 ms, TE=100 ms, FoV = 220 x 220 mm2,  flip angle = 150°. The same preprocessing protocol as for the NAKO was followed. 

Health-related data
For the external validation setup, the following eight health-related variables were selected: 1) body mass index, as well as self-reported 2) smoking status (current/previous/non), 3) hypertension diagnosis (yes/no), 4) intake of antihypertensive medication and/or beta blocker (yes/no), 5) intake of cholesterol reducing medication (yes/no), 6) heightened blood lipids (yes/no), 7) diabetes diagnosis (yes/no) and 8) alcohol consumption (yes/no) (Caspers et al., 2014).

Demographic data
For the purpose of the validation analyses, variables of interest included 1) age, 2) sex, 3) educational level (in years), and 4) employment status. As information on the employment status was only available in a different format in 1000BRAINS, some reformatting was performed. An employment status variable (3-levels; unemployed, employed, non-employment) was created by integrating information from available profession data from 1000BRAINS to match the definition of the NAKO based on the labour-force-concept. 

Cognitive data


2
Supplement: Predictability of cognition across adulthood 
1000BRAINS participants underwent extensive neuropsychological assessment. For the purpose of the current study, the following tests were selected to match those of the NAKO: 1) semantic fluency test [Regensburger Wortflüssigkeitstest (Aschenbrenner et al., 2000); number of correctly named professions in 1 minute], 2) a verbal episodic memory test [Bielefelder Kategorielle Wortlisten (Lux et al., 2012); Immediate Recall: sum of words remembered from word list (15 items) in two runs; Delayed Recall: sum of words remembered of word list in delayed recall], 3) an executive functions test [Stroop (Bäumler, 1985; Stroop, 1935); Time T3 – Time T2], 4) working memory test [Digit Span (from Nürnberger Alters-Inventar) (Oswald & Fleischmann, 1997); longest digit span backwards] (Caspers et al., 2014) and 5) a motor speed test [Finger Pointing test (adapted from CAPSIT-PD) (Defer et al., 1999): mean time (in seconds) taken for moving index finger (right & left hand) between two buttons with 30 cm distance at maximum pace for 10 times]. Thus, the external validation analyses were performed on a total feature set of 23 features and 6 targets (i.e. for both NAKO and 1000BRAINS).



Supplementary Results
Suppl. Table 1. Descriptive information of the total sample and the age decades. 
	
	
	Total; N = 21,877
	25-34 years; N = 3,010
	35-44 years; N = 4,205
	45-54 years; N = 7,592
	55-64 years; N = 4,997
	65-74 years; N = 2,073

	BRAIN 
	GM_COR
	472,641 
(48,513)
	504,461 
(49,581)
	484,832 
(47,231)
	470,668
(45,061)
	456,956 
(43,398)
	446,750
(41,487)

	All metrics in mm3
	GM_SUBCOR
	59,406 
(5,551)
	62,761
(5,441)
	61,209 
(5,215)
	59,481 
(5,102)
	57,388
(4,977)
	55,463 
(4,867)

	
	GM_CB_LH
	56,722
(6,189)
	60,148
 (6,174)
	58,515 
(5,906)
	56,728 
(5,773)
	53,149 
( 5,586)
	53,129
( 5,623)

	
	GM_CB_RH
	57,853
(6,398)
	61,030
 (6,380)
	59,576 
(6,209)
	57,867
(6,067)
	54,369
(5,764)
	54,368
 (5,816)

	
	WM
	469,180 
(58,301)
	474,181
 (58,732)
	479,080
(57,878)
	473,409
(57,917)
	461,988 
(56,683)
	443,681
(54,485)

	
	eTIV
	1,554,585
(158,241)
	1,581,030
(161,558)
	1,566,757 
(159,579)
	1,553,280
(157,065)
	1,540,366 
(156,026)
	1,530,549
(152,754)

	
	WML 
	19,489
(18,335)
	15,255
(13,323)
	17,132 
(16,384)
	18,236
(17,429)
	23,048
(20,236)
	26,427 
(22,028)

	HEALTH
	BMI
	26.6 
(4.7)
	25.0
(4.5)
	26.1 
(4.7)
	26.6 
(4.6)
	27.4 
(4.7)
	27.6 
(4.3)

	
	SMOK
	Non-smok: 10,814;
Prev smok: 6,950, 
Smok: 4,107; 
Not known: 6
	Non- smok: 1,678; 
Prev smok: 646; 
Smok: 686
	Non- smok: 2,126; 
Prev smok: 1,204; Smok: 874; 
Not known:1
	Non- smok: 3,765; 
Prev smok: 2,324; Smok: 1,502; 
Not known: 1
	Non- smok.: 2,224; 
Prev smok: 1,949; Smok: 822; 
Not known: 2
	Non- smok: 1,021; 
Prev smok: 827; 
Smok: 223; 
Not known: 2 

	
	HYPER
	No: 16,400;
Yes: 5,477
	No: 2,709;  
Yes: 301
	No: 3,491; 
Yes: 714
	No: 5,720; 
Yes: 1,872
	No: 3,305; 
Yes: 1,692
	No:1,175; 
Yes: 898

	
	MED_HYPER
	No: 17,494; 
Yes: 4,383
	No: 2,939; 
Yes: 71
	No: 3,900; 
Yes: 305
	No: 6,349; 
Yes:  1,243
	No: 3,249; 
Yes: 1,748
	No: 1,057; 
Yes: 1,016

	
	MED_CHOL
	No: 20,417; 
Yes: 1,460
	No: 2,990; 
Yes: 20
	No:4,121; 
Yes: 82
	No: 7,271; 
Yes: 321
	No: 4,388; 
Yes: 609
	No: 1,647; 
Yes: 426

	
	DIAB
	No: 20,980;
Yes: 897
	No: 2,983;
Yes: 27
	No: 4,113;
Yes: 92
	No: 7,371;
Yes: 221
	No: 4,661;
Yes: 336
	No:1,852;
Yes: 221

	
	TRIG
	No: 16,996;
Yes: 4,881
	No: 2,870;
Yes: 140
	No: 3,670;
Yes: 535
	No: 5,943;
Yes :1,649
	No: 3,256;
Yes: 1,741
	No:1,257; 
Yes: 816

	
	ALC 
	No Consump: 811; 
Prev Consump:691; 
Curr Consump: 20,375
	No Consump: 104;
Prev Consump: 92;
Curr Consump: 2,814
	No Consump:209; Prev Consump:115; Curr Consump: 3,881
	No Consump:265; Prev Consump: 220; Curr Consump: 7,107
	No Consump: 159; Prev Consump:190; Curr Consump: 4,648
	No Consump: 74; 
Prev Consump: 74; Curr Consump: 1,925

	
	HGS_LH
	35.9 
(11.1)
	36.9 
(11.3)
	38.1 
(11.3)
	36.5 
(11.2)
	33.9 
(10.6)
	32.0 
(9.8)

	
	HGS_RH
	38.1 
(11.5)
	39.3
(11.8)
	40.7 
(11.8)
	38.8 
(11.5)
	36.0 
(10.8)
	33.9 
(10.2)

	DEMOS
	AGE
	48.9
(11.4)
	29.6
(2.6)
	40.5
(2.8)
	49.4
(2.8)
	59.3
(2.9)
	67.2
(1.9)

	
	SEX
	F: 44% 
M: 56%
	F: 41% 
M: 59%
	F: 42% 
M: 58%
	F: 46% 
M: 54%
	F: 46% 
M: 54%
	F: 44% 
M: 56%

	
	SES
	51.2 
(15.4)
	52.5 
(15.0)
	52.8 
(15.3)
	50.5 
(15.5) 
	49.8
(15.6)
	51.4 
(15.4)

	
	EDU
	15.6 
(2.3)
	15.7 
(2.1)	
	15.8 
(2.3)
	15.5 
(2.3)
	15.4
(2.3)
	15.4
(2.5)

	
	EMPLOY
	Empl: 18,467; 
Unempl: 509; 
Non-empl: 2,901
	Empl: 2,841; 
Unempl: 78;  
Non-empl: 91
	Empl:  4,054; 
Unempl: 85; 
Non-empl:66
	Empl: 7,208; 
Unempl: 158; 
Non-empl: 226
	Empl: 3,908; 
Unempl: 186; 
Non-empl: 903
	Empl: 456; 
Unempl: 2; 
Non-empl: 1,615

	COGNITION 
	SF
	26.3 
(6.9)
	26.7 
(6.5)
	27.1
(7.1)
	26.8
(7.0)
	25.7
(6.7)
	24.1 
(6.1)

	
	MEM-IR
	16.8
(3.1)
	18.5 
(2.8)
	17.7 
(2.9)
	16.8 
(2.9)
	15.7 
(3.0)
	14.6 
(3.3)

	
	MEM-DR
	8.5 
(2.3)
	9.9 
(1.8)
	9.3 
(2.0)
	8.5 
(2.1)
	7.6 
(2.3)
	6.8 
(2.3) 

	
	EF
	19.4 
(10.2)
	14.3 
(6.6)
	16.9 
(8.0)
	18.5 
(8.7)
	22.7 
(10.7)
	27.4 
(14.2)

	
	VWM
	4.9
(1.3)
	5.4 
(1.4)
	5.1 
(1.4)
	5.0
(1.3)
	4.7 
(1.2)
	4.5 
(1.2)

	
	MS
	10.0
(2.3)
	10.4 
(2.3)
	10.5 
(2.3)
	10.2 
(2.3)
	9.6 
(2.2)
	8.9 
(2.2)


Note. Non-smok = non-smoker; Prev smok = previous smoker; Smok = smoker; No Consump = no alcohol consumption; Prev Consump = previous alcohol consumption; Curr Consump = current alcohol consumption; F = females; M = males; Emp =  employed; Unempl = unemployed; Non-empl = non-employed person. Standard deviation (SD) appears in parentheses.












Main Analyses 
Table 2a. Mean prediction performance (R2) for different cognitive test scores across the total sample (T) and the age decades (Decade 1 – 5). 
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	0.08 (0.01)
	0
(0.01)
	0.01 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.01 (0.02)
	0.09 (0.01)
	0.01 (0.02)
	0.01 (0.01)
	0.03 (0.01)
	0.03 (0.02)
	0.04 (0.03)
	0.08 (0.01)
	0
(0.02)
	0.08 (0.02)
	0
(0.01)
	0.01 (0.02)
	-0.01 (0.03)

	H
	0.07 (0.01)
	0.01 (0.02)
	0.04 (0.02)
	0.03 (0.01)
	0.03 (0.02)
	0.01 (0.02)
	0.07 (0.01)
	0.01 (0.02)
	0.03 (0.02)
	0.03 (0.01)
	0.03 (0.02)
	0.02 (0.03)
	0.06 (0.01)
	0.01 (0.02)
	-0.01 (0.01)
	0.02 (0.01)
	0.01 (0.01)
	0 (0.02)

	D
	0.23 (0.01)
	0.08 (0.03)
	0.13 (0.03)
	0.12 (0.02)
	0.12 (0.03)
	0.1
(0.03)
	0.24 (0.01)
	0.07 (0.03)
	0.09 (0.03)
	0.11 (0.02)
	0.11 (0.03)
	0.09 (0.04)
	0.16 (0.02)
	0.04 (0.03)
	0
(0.01)
	0.05 (0.01)
	0.04 (0.02)
	0.02 (0.02)

	C
	0.22 (0.01)
	0.14 (0.03)
	0.17 (0.03)
	0.17 (0.02)
	0.14 (0.03)
	0.14 (0.05)
	0.18 (0.01)
	0.11 (0.04)
	0.12 (0.03)
	0.12 (0.02)
	0.1 (0.02)
	0.09 (0.04)
	0.14 (0.01)
	0.09 (0.03)
	0.05 (0.02)
	0.08 (0.02)
	0.09 (0.02)
	0.06 (0.04)

	B + H
	0.11 (0.01)
	0.02 (0.02)
	0.04 (0.02)
	0.03 (0.01)
	0.04 (0.02)
	0.02 (0.02)
	0.12 (0.01)
	0.02 (0.02)
	0.03 (0.02)
	0.04 (0.01)
	0.04 (0.02)
	0.04 (0.03)
	0.1
 (0.01)
	0.01 (0.03)
	0.09 (0.02)
	0.02 (0.01)
	0.02 (0.02)
	0 (0.03)

	B + D
	0.23 (0.01)
	0.08 (0.03)
	0.13 (0.03)
	0.12 (0.02)
	0.12 (0.03)
	0.1
(0.03)
	0.24 (0.01)
	0.06 (0.03)
	0.09 (0.03)
	0.11 (0.02)
	0.11 (0.03)
	0.1
 (0.04)
	0.17 (0.02)
	0.05 (0.03)
	0.01 (0.01)
	0.05 (0.01)
	0.05 (0.02)
	0.02 (0.03)

	B + C
	0.25 (0.01)
	0.14 (0.03)
	0.18 (0.03)
	0.19 (0.02)
	0.17 (0.03)
	0.16 (0.05)
	0.23 (0.01)
	0.12 (0.04)
	0.14 (0.03)
	0.15 (0.02)
	0.14 (0.03)
	0.14 (0.04)
	0.18 (0.01)
	0.08 (0.03)
	0.05 (0.02)
	0.09 (0.02)
	0.1
 (0.02)
	0.06 (0.04)

	H + D
	0.23 (0.01)
	0.08 (0.03)
	0.13 (0.03)
	0.12 (0.02)
	0.13 (0.03)
	0.1
(0.03)
	0.24 (0.01)
	0.06 (0.03)
	0.09 (0.03)
	0.11 (0.02)
	0.11 (0.03)
	0.09 (0.04)
	0.17 (0.02)
	0.05 (0.03)
	0.09 (0.02)
	0.05 (0.01)
	0.05 (0.02)
	0.03 (0.03)

	H + C
	0.24 (0.01)
	0.14 (0.03)
	0.19 (0.03)
	0.18 (0.02)
	0.16 (0.03)
	0.16 (0.05)
	0.21 (0.01)
	0.12 (0.04)
	0.13 (0.03)
	0.14 (0.02)
	0.13 (0.03)
	0.12 (0.04)
	0.17 (0.01)
	0.09 (0.03)
	0.05 (0.02)
	0.09 (0.02)
	0.1 
(0.02)
	0.07 (0.04)

	D + C
	0.32 (0.01)
	0.17 (0.04)
	0.22 (0.03)
	0.22 (0.02)
	0.21 (0.03)
	0.19 (0.04)
	0.3 (0.01)
	0.15 (0.04)
	0.16 (0.03)
	0.17 (0.02)
	0.17 (0.03)
	0.15 (0.04)
	0.21 (0.02)
	0.1 
(0.03)
	0.09 (0.02)
	0.1
 (0.02)
	0.11 (0.03)
	0.08 (0.04)

	B + H + D
	0.24 (0.01)
	0.08 (0.03)
	0.13 (0.03)
	0.12 (0.02)
	0.13 (0.03)
	0.1
(0.03)
	0.25 (0.01)
	0.06 (0.03)
	0.09 (0.03)
	0.11 (0.02)
	0.11 (0.03)
	0.1 
(0.04)
	0.17 (0.02)
	0.05 (0.03)
	0.11 (0.03)
	0.06 (0.01)
	0.06 (0.02)
	0.02 (0.03)

	B + H + C
	0.26 (0.01)
	0.14 (0.03)
	0.19 (0.03)
	0.19 (0.02)
	0.17 (0.03)
	0.16 (0.05)
	0.24 (0.01)
	0.12 (0.04)
	0.14 (0.03)
	0.15 (0.02)
	0.14 (0.03)
	0.14 (0.04)
	0.19 (0.02)
	0.09 (0.03)
	0.05 (0.02)
	0.09 (0.02)
	0.1
 (0.02)
	0.06 (0.04)

	B + D + C
	0.32 (0.01)
	0.17 (0.03)
	0.22 (0.03)
	0.22 (0.02)
	0.21 (0.03)
	0.19 (0.04)
	0.3 (0.01)
	0.14 (0.04)
	0.17 (0.03)
	0.18 (0.02)
	0.18 (0.03)
	0.16 (0.04)
	0.21 (0.02)
	0.1 
(0.03)
	0.09 (0.02)
	0.1 
(0.02)
	0.12 (0.03)
	0.07 (0.04)

	H + D + C
	0.32 (0.01)
	0.17 (0.04)
	0.22 (0.03)
	0.22 (0.02)
	0.21 (0.03)
	0.19 (0.04)
	0.3 (0.01)
	0.14 (0.04)
	0.16 (0.03)
	0.17 (0.02)
	0.17 (0.03)
	0.14 (0.04)
	0.22 (0.02)
	0.1 
(0.03)
	0.1
 (0.03)
	0.1 
(0.02)
	0.11 (0.03)
	0.08 (0.03)

	B + H + D + C
	0.32 (0.01)
	0.16 (0.03)
	0.22 (0.03)
	0.22 (0.02)
	0.21 (0.03)
	0.19 (0.04)
	0.3 (0.02)
	0.14 (0.04)
	0.16 (0.03)
	0.18 (0.02)
	0.17 (0.03)
	0.16 (0.04)
	0.22 (0.02)
	0.1
 (0.03)
	0.11 (0.03)
	0.1
 (0.02)
	0.12 (0.03)
	0.07 (0.04)


Note. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years. Standard deviation (SD) appears in parentheses.


Table 2a cont. Mean prediction performance (R2) for different cognitive test scores across the total sample (T) and the age decades (Decade 1 – 5). 
	
	Verbal WM
	Semantic Fluency
	Motor Speed 

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	0.03
 (0)
	0.01 (0.02)
	0.01 (0.01)
	0.01
 (0)
	0.01 (0.02)
	-0.02 (0.03)
	0.02
 (0)
	0 
(0.01)
	0.01 (0.01)
	0.02 (0.01)
	0.01 (0.01)
	0
 (0.02)
	0.06 (0.01)
	0.05 (0.02)
	0.05 (0.02)
	0.03 (0.01)
	0.03 (0.01)
	0.01 (0.02)

	H
	0.02 
(0)
	-0.01 (0.02)
	0.01 (0.01)
	0 
(0.01)
	0
 (0.01)
	-0.03 (0.03)
	0.02 (0.01)
	0.02 (0.01)
	0.01 (0.01)
	0.04 (0.01)
	0.01 (0.01)
	0
 (0.02)
	0.07 (0.01)
	0.08 (0.03)
	0.07 (0.02)
	0.06 (0.02)
	0.05 (0.02)
	0.01 (0.02)

	D
	0.09 (0.01)
	0.05 (0.03)
	0.06 (0.02)
	0.03 (0.01)
	0.05 (0.02)
	0.03 (0.03)
	0.08 (0.01)
	0.03 (0.02)
	0.07 (0.02)
	0.05 (0.02)
	0.06 (0.02)
	0.07
 (0.04)
	0.13 (0.01)
	0.11 (0.03)
	0.1
 (0.03)
	0.09 (0.02)
	0.08 (0.02)
	0.06 (0.03)

	C
	0.15 (0.01)
	0.1
 (0.03)
	0.12 (0.03)
	0.12 (0.02)
	0.12 (0.03)
	0.08 (0.04)
	0.15 (0.01)
	0.12 (0.03)
	0.16 (0.03)
	0.12 (0.02)
	0.14 (0.03)
	0.13 
(0.04)
	0.07 (0.01)
	0.02 (0.02)
	0.03 (0.02)
	0.04 (0.01)
	0.04 (0.02)
	0.03 (0.02)

	B + H
	0.04 (0.01)
	0.01 (0.02)
	0.02 (0.01)
	0.01 (0.01)
	0.01 (0.02)
	-0.01 (0.03)
	0.03 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.07 (0.01)
	0.02 (0.01)
	0 
(0.02)
	0.09 (0.01)
	0.08 (0.03)
	0.08 (0.03)
	0.07 (0.02)
	0.06 (0.02)
	0.02 (0.03)

	B + D
	0.1 (0.01)
	0.06 (0.03)
	0.07 (0.02)
	0.05 (0.02)
	0.05 (0.02)
	0.04 (0.04)
	0.09 (0.01)
	0.04 (0.02)
	0.07 (0.02)
	0.09 (0.02)
	0.08 (0.02)
	0.06 
(0.04)
	0.14 (0.01)
	0.11 (0.03)
	0.1
 (0.03)
	0.09 (0.02)
	0.09 (0.02)
	0.06 (0.03)

	B + C
	0.17 (0.01)
	0.12 (0.03)
	0.14 (0.03)
	0.13 (0.02)
	0.14 (0.03)
	0.1 
(0.04)
	0.16 (0.01)
	0.12 (0.03)
	0.17 (0.03)
	0.13 (0.02)
	0.16 (0.03)
	0.13 
(0.03)
	0.1 (0.01)
	0.07 (0.03)
	0.07 (0.02)
	0.08 (0.01)
	0.07 (0.02)
	0.04 (0.03)

	H + D
	0.1 (0.01)
	0.05 (0.03)
	0.06 (0.02)
	0.04 (0.01)
	0.05 (0.02)
	0.02 (0.03)
	0.08 (0.01)
	0.04 (0.02)
	0.07 (0.02)
	0.11 (0.02)
	0.07 (0.02)
	0.07 
(0.04)
	0.15 (0.01)
	0.13 (0.03)
	0.12 (0.03)
	0.11 (0.02)
	0.1
 (0.03)
	0.06 (0.04)

	H + C
	0.16 (0.01)
	0.11 (0.03)
	0.13 (0.03)
	0.13 (0.02)
	0.13 (0.03)
	0.09 (0.04)
	0.15 (0.01)
	0.13 (0.03)
	0.16 (0.03)
	0.13 (0.02)
	0.15 (0.03)
	0.13 
(0.04)
	0.11 (0.01)
	0.09 (0.03)
	0.09 (0.03)
	0.09 (0.02)
	0.08 (0.02)
	0.04 (0.03)

	D + C
	0.17 (0.01)
	0.12 (0.03)
	0.15 (0.03)
	0.14 (0.02)
	0.14 (0.03)
	0.11 (0.05)
	0.17 (0.01)
	0.13 (0.03)
	0.17 (0.03)
	0.14 (0.02)
	0.16 (0.03)
	0.15
 (0.04)
	0.15 (0.01)
	0.12 (0.03)
	0.12 (0.03)
	0.11 (0.02)
	0.1
 (0.02)
	0.07 (0.03)

	B + H + D
	0.1 (0.01)
	0.06 (0.03)
	0.08 (0.03)
	0.06 (0.02)
	0.05 (0.02)
	0.03 (0.04)
	0.09 (0.01)
	0.05 (0.02)
	0.08 (0.02)
	0.12 (0.02)
	0.08 (0.02)
	0.07
 (0.04)
	0.15 (0.01)
	0.13 (0.03)
	0.12 (0.03)
	0.11 (0.02)
	0.1
 (0.03)
	0.06 (0.04)

	B + H + C
	0.17 (0.01)
	0.11 (0.03)
	0.14 (0.03)
	0.13 (0.02)
	0.13 (0.03)
	0.1
 (0.04)
	0.16 (0.01)
	0.13 (0.03)
	0.17 (0.03)
	0.16 (0.02)
	0.16 (0.03)
	0.13
 (0.04)
	0.13 (0.01)
	0.1
 (0.03)
	0.1 
(0.03)
	0.1
 (0.02)
	0.09 (0.02)
	0.05 (0.03)

	B + D + C
	0.18 (0.01)
	0.13 (0.03)
	0.16 (0.03)
	0.14 (0.02)
	0.14 (0.03)
	0.11 (0.05)
	0.18 (0.01)
	0.13 (0.03)
	0.18 (0.03)
	0.17 (0.02)
	0.17 (0.03)
	0.15 
(0.04)
	0.15 (0.01)
	0.12 (0.03)
	0.12 (0.03)
	0.11 (0.02)
	0.1
 (0.03)
	0.07 (0.03)

	H + D + C
	0.17 (0.01)
	0.12 (0.03)
	0.15 (0.03)
	0.14 (0.02)
	0.14 (0.03)
	0.11 (0.05)
	0.18 (0.01)
	0.13 (0.03)
	0.17 (0.03)
	0.12 (0.02)
	0.16 (0.03)
	0.15 
(0.04)
	0.16 (0.01)
	0.14 (0.03)
	0.13 (0.03)
	0.13 (0.02)
	0.12 (0.03)
	0.08 (0.04)

	B + H + D + C
	0.18 (0.01)
	0.13 (0.03)
	0.16 (0.03)
	0.14 (0.02)
	0.14 (0.03)
	0.11 (0.05)
	0.18 (0.01)
	0.13 (0.03)
	0.18 (0.03)
	0.13 (0.02)
	0.17 (0.03)
	0.15 
(0.04)
	0.16 (0.01)
	0.14 (0.03)
	0.12 (0.03)
	0.13 (0.02)
	0.12 (0.03)
	0.08 (0.04)


Note. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years. Standard deviation (SD) appears in parentheses.




Suppl. Table 2b. Mean prediction performance (MAE) for different cognitive test scores across the total sample (T) and the age decades (Decade 1 – 5).
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	2.42 (0.04)
	2.24 (0.1)
	2.26 (0.07)
	2.31 (0.06)
	2.36 (0.08)
	2.48 (0.13)
	1.78 (0.03)
	1.47 (1.47)
	1.61 (0.06)
	1.68 (0.04)
	1.81 (0.06)
	1.83 (0.08)
	6.5 (0.15)
	4.73 (0.24)
	5.27 (0.23)
	5.84 (0.19)
	7.27 (0.32)
	9.03 (0.76)

	H
	2.43 (0.03)
	2.22 (0.1)
	2.24 (0.07)
	2.3 (0.06)
	2.34 (0.08)
	2.49 (0.13)
	1.8 (0.02)
	1.47 (1.47)
	1.6 (0.05)
	1.68 (0.04)
	1.81 (0.06)
	1.84 (0.08)
	6.57 (0.15)
	4.7 (0.23)
	5.46 (0.23)
	5.8 
(0.2)
	7.25 (0.31)
	8.97 (0.76)

	D
	2.2 (0.03)
	2.15 (0.09)
	2.13 (0.07)
	2.19 (0.05)
	2.22 (0.08)
	2.37 (0.12)
	1.61 (0.02)
	1.42 (1.42)
	1.54 (0.05)
	1.61 (0.04)
	1.72 (0.06)
	1.78 (0.07)
	6.11 (0.15)
	4.63 (0.22)
	5.45 (0.23)
	5.71 (0.19)
	7.08 (0.3)
	8.83 (0.74)

	C
	2.22 (0.03)
	2.09 (0.09)
	2.08 (0.07)
	2.12 (0.05)
	2.2 (0.07)
	2.31 (0.13)
	1.68 (0.02)
	1.39 (1.39)
	1.52 (0.06)
	1.59 (0.04)
	1.73 (0.05)
	1.78 (0.08)
	6.25 (0.15)
	4.49 (0.23)
	5.34 (0.23)
	5.58 (0.18)
	6.89 (0.31)
	8.61 (0.7)

	B + H
	2.38 (0.03)
	2.22 (0.1)
	2.24 (0.07)
	2.29 (0.05)
	2.34 (0.08)
	2.48 (0.13)
	1.75 (0.02)
	1.47 (1.47)
	1.6 (0.05)
	1.67 (0.04)
	1.8 (0.06)
	1.82 (0.08)
	6.4 (0.15)
	4.69 (0.23)
	5.2 (0.23)
	5.78 (0.19)
	7.22 (0.32)
	8.95 (0.76)

	B + D
	2.2 (0.03)
	2.15 (0.09)
	2.13 (0.07)
	2.19 (0.05)
	2.22 (0.08)
	2.37 (0.12)
	1.61 (0.02)
	1.42 (1.42)
	1.54 (0.05)
	1.61 (0.04)
	1.72 (0.06)
	1.77 (0.08)
	6.09 (0.15)
	4.61 (0.22)
	5.43 (0.23)
	5.69 (0.19)
	7.06 (0.3)
	8.82 (0.74)

	B + C
	2.17 (0.03)
	2.08 (0.09)
	2.05 (0.06)
	2.1 (0.05)
	2.16 (0.07)
	2.28 (0.13)
	1.63 (0.02)
	1.38 (1.38)
	1.5 (0.05)
	1.56 (0.04)
	1.69 (0.05)
	1.72 (0.08)
	6.11 (0.14)
	4.5 (0.23)
	5.34 (0.23)
	5.57 (0.18)
	6.87 (0.3)
	8.61 (0.7)

	H + D
	2.2 (0.03)
	2.15 (0.09)
	2.13 (0.07)
	2.19 (0.05)
	2.22 (0.07)
	2.37 (0.12)
	1.61 (0.02)
	1.42 (1.42)
	1.54 (0.05)
	1.61 (0.04)
	1.72 (0.06)
	1.78 (0.07)
	6.09 (0.15)
	4.62 (0.22)
	5.21 (0.23)
	5.68 (0.19)
	7.06 (0.3)
	8.8 (0.74)

	H + C
	2.19 (0.03)
	2.08 (0.09)
	2.05 (0.06)
	2.11 (0.05)
	2.17 (0.07)
	2.28 (0.13)
	1.65 (0.02)
	1.38 (1.38)
	1.5 (0.05)
	1.57 (0.04)
	1.71 (0.05)
	1.74 (0.08)
	6.14 (0.14)
	4.47 (0.23)
	5.34 (0.23)
	5.55 (0.18)
	6.87 (0.3)
	8.57 (0.69)

	D + C
	2.07 (0.03)
	2.04 (0.09)
	2
 (0.06)
	2.06 (0.05)
	2.11 (0.07)
	2.23 (0.12)
	1.54 (0.02)
	1.35 (1.35)
	1.47 (0.05)
	1.54 (0.04)
	1.66 (0.05)
	1.72 (0.08)
	5.91 (0.14)
	4.45 (0.22)
	5.2 (0.23)
	5.54 (0.18)
	6.81 (0.3)
	8.54 (0.7)

	B + H + D
	2.2 (0.03)
	2.15 (0.09)
	2.13 (0.07)
	2.19 (0.05)
	2.22 (0.07)
	2.37 (0.12)
	1.61 (0.02)
	1.42 (1.42)
	1.54 (0.05)
	1.61 (0.04)
	1.72 (0.06)
	1.77 (0.08)
	6.07 (0.15)
	4.61 (0.22)
	5.18 (0.23)
	5.67 (0.19)
	7.04 (0.3)
	8.8 (0.74)

	B + H + C
	2.16 (0.03)
	2.08 (0.09)
	2.04 (0.06)
	2.1 (0.05)
	2.15 (0.07)
	2.28 (0.13)
	1.62 (0.02)
	1.38 (1.38)
	1.5 (0.05)
	1.56 (0.04)
	1.69 (0.05)
	1.72 (0.08)
	6.06 (0.14)
	4.48 (0.23)
	5.34 (0.24)
	5.55 (0.18)
	6.85 (0.3)
	8.58 (0.7)

	B + D + C
	2.07 (0.03)
	2.05 (0.09)
	2
 (0.06)
	2.06 (0.05)
	2.11 (0.07)
	2.24 (0.12)
	1.54 (0.02)
	1.35 (1.35)
	1.47 (0.05)
	1.53 (0.04)
	1.65 (0.05)
	1.7 (0.08)
	5.9 (0.14)
	4.46 (0.22)
	5.2 (0.23)
	5.53 (0.18)
	6.8
 (0.3)
	8.55 (0.7)

	H + D + C
	2.07 (0.03)
	2.05 (0.09)
	2
 (0.06)
	2.06 (0.05)
	2.11 (0.07)
	2.24 (0.12)
	1.55 (0.02)
	1.35 (1.03)
	1.48 (0.05)
	1.54 (0.04)
	1.66 (0.05)
	1.72 (0.07)
	5.9 (0.14)
	4.45 (0.22)
	5.18 (0.23)
	5.52 (0.18)
	6.8 (0.29)
	8.51 (0.7)

	B + H + D + C
	2.07 (0.03)
	2.05 (0.09)
	2
 (0.06)
	2.06 (0.05)
	2.11 (0.07)
	2.24 (0.12)
	1.54 (0.02)
	1.35 (1.03)
	1.47 (0.05)
	1.53 (0.04)
	1.65 (0.05)
	1.71 (0.08)
	5.89 (0.14)
	4.45 (0.22)
	5.18 (0.23)
	5.51 (0.18)
	6.79 (0.29)
	8.53 (0.7)


Note. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years. Standard deviation (SD) appears in parentheses. 





Suppl. Table 2b cont. Mean prediction performance (MAE) for different cognitive test scores across the total sample (T) and the age decades (Decade 1 – 5).
	
	Verbal WM
	Semantic Fluency
	Motor Speed 

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	1.04 (0.02)
	1.08 (0.05)
	1.1
 (0.04)
	1.04 (0.03)
	0.99 (0.03)
	0.92 (0.04)
	5.41
 (0.1)
	5.18
 (0.2)
	5.63 (0.18)
	5.46 (0.14)
	5.32 (0.16)
	4.9 
(0.25)
	1.77 (0.02)
	1.77 (0.08)
	1.75 (0.06)
	1.77 (0.05)
	1.7
 (0.07)
	1.73 (0.08)

	H
	1.04 (0.02)
	1.09 (0.05)
	1.11 (0.04)
	1.04 (0.03)
	1
 (0.03)
	0.93 (0.04)
	5.4
 (0.1)
	5.14 (0.21)
	5.63 (0.18)
	5.42 (0.14)
	5.33 (0.16)
	4.89 
(0.25)
	1.76 (0.02)
	1.74 (0.08)
	1.75 (0.06)
	1.75 (0.05)
	1.68 (0.06)
	1.73 (0.08)

	D
	1.02 (0.02)
	1.06 (0.04)
	1.09 (0.03)
	1.04 (0.03)
	0.96 (0.03)
	0.91 (0.04)
	5.23 (0.09)
	5.07
 (0.2)
	5.46 (0.18)
	5.38 (0.14)
	5.15 (0.16)
	4.73
 (0.23)
	1.7 (0.02)
	1.7
 (0.08)
	1.7 
(0.06)
	1.71 (0.05)
	1.66 (0.06)
	1.69 (0.08)

	C
	0.99 (0.02)
	1.02 (0.05)
	1.05 (0.03)
	1
 (0.03)
	0.92 (0.03)
	0.88 (0.04)
	5.02 (0.09)
	4.84 (0.19)
	5.18 (0.18)
	5.18 (0.13)
	4.95 (0.15)
	4.55 
(0.25)
	1.77 (0.02)
	1.8 
(0.09)
	1.78 (0.06)
	1.77 (0.05)
	1.7
 (0.06)
	1.72 (0.08)

	B + H
	1.04 (0.02)
	1.08 (0.05)
	1.1 
(0.04)
	1.04 (0.03)
	0.99 (0.03)
	0.92 (0.04)
	5.37 
(0.1)
	5.14 (0.21)
	5.6 
(0.18)
	5.34 (0.13)
	5.3
 (0.16)
	4.89 
(0.25)
	1.73 (0.02)
	1.73 (0.08)
	1.73 (0.06)
	1.74 (0.05)
	1.67 (0.06)
	1.72 (0.08)

	B + D
	1.01 (0.02)
	1.05 (0.04)
	1.08 (0.03)
	1.04 (0.03)
	0.96 (0.03)
	0.9 
(0.04)
	5.21 (0.09)
	5.06
 (0.2)
	5.44 (0.18)
	5.26 (0.14)
	5.13 (0.16)
	4.73
 (0.24)
	1.69 (0.02)
	1.7
 (0.08)
	1.7
 (0.06)
	1.71 (0.05)
	1.66 (0.06)
	1.69 (0.08)

	B + C
	0.98 (0.02)
	1.02 (0.05)
	1.04 (0.03)
	0.99 (0.02)
	0.91 (0.03)
	0.87 (0.04)
	4.99 (0.09)
	4.84 (0.19)
	5.16 (0.17)
	5.18 (0.13)
	4.91 (0.15)
	4.56 
(0.25)
	1.73 (0.02)
	1.75 (0.08)
	1.74 (0.06)
	1.74 (0.05)
	1.67 (0.06)
	1.7 (0.08)

	H + D
	1.02 (0.02)
	1.06 (0.04)
	1.08 (0.04)
	1.04 (0.03)
	0.96 (0.03)
	0.91 (0.04)
	5.21 (0.09)
	5.05
 (0.2)
	5.45 (0.18)
	5.22 (0.13)
	5.14 (0.15)
	4.72
 (0.24)
	1.68 (0.02)
	1.68 (0.08)
	1.69 (0.06)
	1.7 
(0.05)
	1.64 (0.06)
	1.68 (0.08)

	H + C
	0.98 (0.02)
	1.02 (0.05)
	1.05 (0.03)
	1 
(0.03)
	0.92 (0.03)
	0.88 (0.04)
	5.01 (0.09)
	4.83 (0.19)
	5.17 (0.17)
	5.16 (0.13)
	4.94 (0.15)
	4.53 
(0.25)
	1.72 (0.02)
	1.73 (0.08)
	1.73 (0.06)
	1.72 (0.05)
	1.66 (0.06)
	1.7 (0.08)

	D + C
	0.97 (0.02)
	1.01 (0.04)
	1.03 (0.03)
	0.99 (0.03)
	0.91 (0.03)
	0.87 (0.04)
	4.96 (0.09)
	4.82 (0.19)
	5.13 (0.17)
	5.14 (0.13)
	4.88 (0.15)
	4.49 
(0.24)
	1.68 (0.02)
	1.69 (0.08)
	1.69 (0.06)
	1.7 
(0.05)
	1.65 (0.06)
	1.67 (0.08)

	B + H + D
	1.01 (0.02)
	1.05 (0.04)
	1.08 (0.04)
	1.03 (0.03)
	0.96 (0.03)
	0.9
 (0.04)
	5.19 (0.09)
	5.04
 (0.2)
	5.44 (0.17)
	5.19 (0.13)
	5.12 (0.16)
	4.73
 (0.24)
	1.68 (0.02)
	1.69 (0.08)
	1.69 (0.06)
	1.7
 (0.05)
	1.64 (0.06)
	1.68 (0.08)

	B + H + C
	0.97 (0.02)
	1.02 (0.05)
	1.04 (0.03)
	0.99 (0.03)
	0.92 (0.03)
	0.87 (0.04)
	4.99 (0.09)
	4.84 (0.19)
	5.16 (0.17)
	5.09 (0.13)
	4.91 (0.15)
	4.54
 (0.25)
	1.71 (0.02)
	1.72 (0.08)
	1.72 (0.06)
	1.71 (0.04)
	1.65 (0.06)
	1.69 (0.08)

	B + D + C
	0.97 (0.02)
	1.01 (0.04)
	1.03 (0.03)
	0.99 (0.03)
	0.91 (0.03)
	0.86 (0.04)
	4.94 (0.09)
	4.82 (0.19)
	5.12 (0.17)
	5.05 (0.13)
	4.87 (0.15)
	4.5 
(0.24)
	1.68 (0.02)
	1.69 (0.08)
	1.69 (0.06)
	1.7
 (0.04)
	1.65 (0.06)
	1.67 (0.08)

	H + D + C
	0.97 (0.02)
	1.01 (0.04)
	1.03 (0.03)
	0.99 (0.03)
	0.91 (0.03)
	0.87 (0.04)
	4.95 (0.09)
	4.82 (0.19)
	5.13 (0.17)
	5.18 (0.13)
	4.88 (0.15)
	4.49
 (0.24)
	1.67 (0.02)
	1.68 (0.08)
	1.69 (0.06)
	1.68 (0.04)
	1.63 (0.06)
	1.67 (0.08)

	B + H + D + C
	0.97 (0.02)
	1.01 (0.04)
	1.03 (0.03)
	0.99 (0.03)
	0.91 (0.03)
	0.87 (0.04)
	4.93 (0.09)
	4.81 (0.19)
	5.12 (0.17)
	5.18 (0.13)
	4.87 (0.15)
	4.5 
(0.24)
	1.67 (0.02)
	1.68 (0.08)
	1.69 (0.06)
	1.68 (0.04)
	1.63 (0.06)
	1.67 (0.08)


Note. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years. Standard deviation (SD) appears in parentheses. 





Suppl. Table 2c. Mean prediction performance (r) for different cognitive test scores across the total sample (T) and the age decades (Decade 1 – 5).
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	0.28 
(0)
	0.09
 (0)
	0.12 
(0)
	0.13
 (0)
	0.14
 (0)
	0.14 (0.01)
	0.31
 (0)
	0.12 (0.01)
	0.14
 (0)
	0.17
 (0)
	0.17
 (0)
	0.21
 (0)
	0.29
 (0)
	0.1
 (0.01)
	0.27
 (0)
	0.1
 (0)
	0.14
 (0)
	0.06 (0.01)

	H
	0.26 
(0)
	0.14
 (0)
	0.2 
(0)
	0.17
 (0)
	0.18
 (0)
	0.14
 (0)
	0.27
 (0)
	0.13 (0.01)
	0.18
 (0)
	0.18
 (0)
	0.19
 (0)
	0.17 (0.01)
	0.26 
(0)
	0.13 (0.01)
	0.05 (0.01)
	0.15
 (0)
	0.13
 (0)
	0.11 (0.01)

	D
	0.48
 (0)
	0.29 
(0)
	0.36
 (0)
	0.35
 (0)
	0.36
 (0)
	0.32
 (0)
	0.49
 (0)
	0.27
 (0)
	0.32
 (0)
	0.33
 (0)
	0.34
 (0)
	0.31
 (0)
	0.41 
(0)
	0.23
 (0)
	0.11 (0.01)
	0.23
 (0)
	0.23
 (0)
	0.19 (0.01)

	C
	0.47
 (0)
	0.38
 (0)
	0.42
 (0)
	0.41
 (0)
	0.38
 (0)
	0.38
 (0)
	0.43
 (0)
	0.35
 (0)
	0.35
 (0)
	0.35
 (0)
	0.32
 (0)
	0.31
 (0)
	0.39 
(0)
	0.3
 (0)
	0.24
 (0)
	0.3
 (0)
	0.32
 (0)
	0.28
 (0)

	B + H
	0.33
 (0)
	0.14 (0.01)
	0.2
 (0)
	0.19
 (0)
	0.19
 (0)
	0.16 
(0)
	0.35 
(0)
	0.15 (0.01)
	0.19
 (0)
	0.21
 (0)
	0.21
 (0)
	0.22
 (0)
	0.32
 (0)
	0.15 (0.01)
	0.32
 (0)
	0.17
 (0)
	0.17
 (0)
	0.12 (0.01)

	B + D
	0.48
 (0)
	0.28
 (0)
	0.36
 (0)
	0.35
 (0)
	0.35
 (0)
	0.32
 (0)
	0.5
 (0)
	0.27
 (0)
	0.31
 (0)
	0.33
 (0)
	0.34 
(0)
	0.32
 (0)
	0.42
 (0)
	0.24
 (0)
	0.12 (0.01)
	0.24
 (0)
	0.25
 (0)
	0.19 (0.01)

	B + C
	0.5 
(0)
	0.38
 (0)
	0.43
 (0)
	0.43
 (0)
	0.41 
(0)
	0.41
 (0)
	0.48
 (0)
	0.36
 (0)
	0.38
 (0)
	0.39 
(0)
	0.38 
(0)
	0.38 
(0)
	0.43
 (0)
	0.3
 (0.01)
	0.24
 (0)
	0.31
 (0)
	0.33 
(0)
	0.27 
(0)

	H + D
	0.49
 (0)
	0.29
 (0)
	0.36
 (0)
	0.35
 (0)
	0.36 
(0)
	0.32
 (0)
	0.5
 (0)
	0.27
 (0)
	0.31
 (0)
	0.33 
(0)
	0.34 
(0)
	0.31
 (0)
	0.42 
(0)
	0.23
 (0)
	0.31
 (0)
	0.25
 (0)
	0.24 
(0)
	0.2
 (0.01)

	H + C
	0.49
 (0)
	0.38
 (0)
	0.43
 (0)
	0.43
 (0)
	0.41
 (0)
	0.4
 (0)
	0.46
 (0)
	0.36 
(0)
	0.37
 (0)
	0.38
 (0)
	0.36
 (0)
	0.35
 (0)
	0.42
 (0)
	0.31
 (0)
	0.24 
(0)
	0.32
 (0)
	0.32
 (0)
	0.29 (0.01)

	D + C
	0.56
 (0)
	0.42 
(0)
	0.48
 (0)
	0.47
 (0)
	0.46
 (0)
	0.45 
(0)
	0.55
 (0)
	0.39 
(0)
	0.41
 (0)
	0.42 
(0)
	0.41
 (0)
	0.39 
(0)
	0.47
 (0)
	0.33
 (0)
	0.32
 (0)
	0.32
 (0)
	0.34
 (0)
	0.29
 (0)

	B + H + D
	0.49
 (0)
	0.29
 (0)
	0.36
 (0)
	0.35
 (0)
	0.36
 (0)
	0.32
 (0)
	0.5
 (0)
	0.27
 (0)
	0.31
 (0)
	0.33 
(0)
	0.34
 (0)
	0.32 
(0)
	0.42
 (0)
	0.24
 (0)
	0.34
 (0)
	0.25 
(0)
	0.26
 (0)
	0.2
 (0.01)

	B + H + C
	0.51
 (0)
	0.38
 (0)
	0.44
 (0)
	0.44
 (0)
	0.42
 (0)
	0.41
 (0)
	0.49
 (0)
	0.36
 (0)
	0.38
 (0)
	0.4 
(0)
	0.38
 (0)
	0.38 
(0)
	0.44
 (0)
	0.31
 (0)
	0.24 
(0)
	0.32 
(0)
	0.34
 (0)
	0.28 (0.01)

	B + D + C
	0.56 
(0)
	0.41
 (0)
	0.48
 (0)
	0.47
 (0)
	0.46 
(0)
	0.44
 (0)
	0.55
 (0)
	0.39
 (0)
	0.41
 (0)
	0.43 
(0)
	0.42 
(0)
	0.4
 (0)
	0.47 
(0)
	0.33
 (0)
	0.32
 (0)
	0.33
 (0)
	0.35
 (0)
	0.28 (0.01)

	H + D + C
	0.56
 (0)
	0.41
 (0)
	0.48
 (0)
	0.47
 (0)
	0.46
 (0)
	0.44 
(0)
	0.55
 (0)
	0.39
 (0)
	0.41
 (0)
	0.42 
(0)
	0.41 
(0)
	0.39
 (0)
	0.47
 (0)
	0.33
 (0)
	0.34
 (0)
	0.33 
(0)
	0.34 
(0)
	0.3
 (0)

	B + H + D + C
	0.56
 (0)
	0.41
 (0)
	0.48
 (0)
	0.47
 (0)
	0.46
 (0)
	0.44
 (0)
	0.55
 (0)
	0.38
 (0)
	0.41
 (0)
	0.43 
(0)
	0.42
 (0)
	0.4
 (0)
	0.4
7 (0)
	0.33
 (0)
	0.34
 (0)
	0.34
 (0)
	0.35 
(0)
	0.29 (0.01)


Note. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years. Standard deviation (SD) appears in parentheses. 





Suppl. Table 2c cont. Mean prediction performance (r) for different cognitive test scores across the total sample (T) and the age decades (Decade 1 – 5).
	
	Verbal WM
	Semantic Fluency
	Motor Speed 

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	0.2 
(0)
	0.13 (0.01)
	0.14
 (0)
	0.13
 (0)
	0.13
 (0)
	0.1
 (0.01)
	0.14
 (0)
	0.06 (0.01)
	0.11
 (0)
	0.15
 (0)
	0.12
 (0)
	0.06
 (0.01)
	0.24
 (0)
	0.23
 (0)
	0.23
 (0)
	0.19
 (0)
	0.17
 (0)
	0.12 (0.01)

	H
	0.17 
(0)
	0.07 (0.01)
	0.11
 (0)
	0.09 (0.01)
	0.08 (0.01)
	0.09 (0.01)
	0.15
 (0)
	0.14 (0.01)
	0.12
 (0)
	0.18
 (0)
	0.1
 (0)
	0.09
 (0.01)
	0.27
 (0)
	0.28
 (0)
	0.27
 (0)
	0.25
 (0)
	0.24
 (0)
	0.13 (0.01)

	D
	0.31
 (0)
	0.23
 (0)
	0.27 (0.02)
	0.23 (0.01)
	0.23
 (0)
	0.21 (0.01)
	0.28
 (0)
	0.19
 (0)
	0.26
 (0)
	0.23
 (0)
	0.26
 (0)
	0.27
 (0)
	0.37
 (0)
	0.35
 (0)
	0.33 
(0)
	0.31
 (0)
	0.29
 (0)
	0.26 (0)

	C
	0.39
 (0)
	0.33
 (0)
	0.35
 (0)
	0.35 
(0)
	0.36 
(0)
	0.3
 (0)
	0.39
 (0)
	0.36 
(0)
	0.4 
(0)
	0.35
 (0)
	0.38
 (0)
	0.36
 (0)
	0.26
 (0)
	0.14
 (0)
	0.18
 (0)
	0.21
 (0)
	0.21
 (0)
	0.18 (0.01)

	B + H
	0.22
 (0)
	0.14 (0.01)
	0.17
 (0)
	0.15
 (0)
	0.14
 (0)
	0.13 (0.01)
	0.18
 (0)
	0.14 (0.01)
	0.15
 (0)
	0.24
 (0)
	0.15 
(0)
	0.1
 (0.01)
	0.3
 (0)
	0.29
 (0)
	0.28
 (0)
	0.27
 (0)
	0.25 
(0)
	0.16 (0.01)

	B + D
	0.32 
(0)
	0.25
 (0)
	0.28
 (0)
	0.22 (0.01)
	0.25 
(0)
	0.22 (0.01)
	0.29
 (0)
	0.2
 (0)
	0.27
 (0)
	0.3
 (0)
	0.28
 (0)
	0.27
 (0.01)
	0.37
 (0)
	0.35
 (0)
	0.33
 (0)
	0.31
 (0)
	0.3 
(0)
	0.26 (0.01)

	B + C
	0.41 
(0)
	0.35
 (0)
	0.38
 (0)
	0.37
 (0)
	0.37
 (0)
	0.33
 (0)
	0.4
 (0)
	0.36 
(0)
	0.41
 (0)
	0.36
 (0)
	0.4 
(0)
	0.36
 (0)
	0.32
 (0)
	0.26
 (0)
	0.28 
(0)
	0.28
 (0)
	0.26 
(0)
	0.22 (0.01)

	H + D
	0.31
 (0)
	0.23
 (0)
	0.27 (0.01)
	0.23 (0.01)
	0.23
 (0)
	0.21 (0.01)
	0.29
 (0)
	0.22 
(0)
	0.27
 (0)
	0.33
 (0)
	0.27
 (0)
	0.27
 (0)
	0.39
 (0)
	0.37 
(0)
	0.35 
(0)
	0.34 
(0)
	0.33 
(0)
	0.27 (0)

	H + C
	0.4 
(0)
	0.33
 (0)
	0.36
 (0)
	0.36
 (0)
	0.36
 (0)
	0.31
 (0)
	0.39
 (0)
	0.36 
(0)
	0.41
 (0)
	0.36
 (0)
	0.39 
(0)
	0.37
 (0)
	0.34
 (0)
	0.3
 (0)
	0.3 
(0)
	0.3
 (0)
	0.3 
(0)
	0.22 (0.01)

	D + C
	0.42
 (0)
	0.36 
(0)
	0.4 
(0)
	0.38 
(0)
	0.38
 (0)
	0.34
 (0)
	0.42
 (0)
	0.36 
(0)
	0.42
 (0)
	0.37
 (0)
	0.41
 (0)
	0.4 
(0)
	0.39 
(0)
	0.36 
(0)
	0.35
 (0)
	0.34
 (0)
	0.32
 (0)
	0.28 (0.01)

	B + H + D
	0.33
 (0)
	0.25
 (0)
	0.28
 (0)
	0.25 (0.01)
	0.25
 (0)
	0.22 (0.01)
	0.3 
(0)
	0.23
 (0)
	0.28
 (0)
	0.34
 (0)
	0.28
 (0)
	0.27
 (0)
	0.39
 (0)
	0.37
 (0)
	0.35
 (0)
	0.34
 (0)
	0.33
 (0)
	0.27 (0)

	B + H + C
	0.41
 (0)
	0.34
 (0)
	0.38
 (0)
	0.37
 (0)
	0.37
 (0)
	0.33
 (0)
	0.41
 (0)
	0.36 
(0)
	0.41
 (0)
	0.4
 (0)
	0.4
 (0)
	0.37 
(0)
	0.36
 (0)
	0.31
 (0)
	0.32
 (0)
	0.32 
(0)
	0.31
 (0)
	0.24 (0)

	B + D + C
	0.42
 (0)
	0.36
 (0)
	0.4
 (0)
	0.38
 (0)
	0.38
 (0)
	0.34 
(0)
	0.43
 (0)
	0.36
 (0)
	0.42
 (0)
	0.41
 (0)
	0.42 
(0)
	0.4 
(0)
	0.39
 (0)
	0.36
 (0)
	0.35
 (0)
	0.34
 (0)
	0.33
 (0)
	0.28 (0.01)

	H + D + C
	0.42
 (0)
	0.36
 (0)
	0.4
 (0)
	0.38
 (0)
	0.38
 (0)
	0.34 
(0)
	0.42
 (0)
	0.37
 (0)
	0.42
 (0)
	0.33
 (0)
	0.41
 (0)
	0.4 
(0)
	0.4
 (0)
	0.38
 (0)
	0.36 
(0)
	0.36 
(0)
	0.35
 (0)
	0.29 (0.01)

	B + H + D + C
	0.42
 (0)
	0.36
 (0)
	0.4 
(0)
	0.38
 (0)
	0.38
 (0)
	0.34
 (0)
	0.43
 (0)
	0.37
 (0)
	0.42
 (0)
	0.33
 (0)
	0.42
 (0)
	0.39
 (0)
	0.41
 (0)
	0.38
 (0)
	0.36 
(0)
	0.36
 (0)
	0.35
 (0)
	0.29 (0.01)


Note. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years. Standard deviation (SD) appears in parentheses. 





Suppl. Table 3. Comparison to dummy model for each cognitive test across age decades.  
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	100
	67
	90
	99
	92
	83
	100
	72
	84
	99
	94
	90
	100
	60
	51
	69
	71
	46

	H
	100
	81
	99
	98
	98
	83
	100
	79
	91
	99
	98
	83
	99.8
	76
	69
	85
	70
	63

	D
	100
	99
	100
	100
	100
	100
	100
	97
	100
	100
	100
	100
	100
	95
	98
	100
	96
	85

	C
	100
	100
	100
	100
	100
	100
	100
	99
	100
	100
	100
	99
	100
	100
	100
	100
	100
	96

	B + H
	100
	82
	99
	100
	98
	84
	100
	81
	94
	100
	98
	92
	100
	78
	74
	90
	80
	62

	B + D
	100
	99
	100
	100
	100
	100
	100
	96
	100
	100
	100
	100
	100
	95
	98
	100
	98
	80

	B + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	98
	100
	100
	100
	93

	H + D
	100
	98
	100
	100
	100
	100
	100
	97
	100
	100
	100
	100
	100
	96
	97
	100
	98
	86

	H + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	99
	100
	100
	100
	100
	100
	97

	D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	97

	B + H + D
	100
	99
	100
	100
	100
	99
	100
	97
	100
	100
	100
	99
	100
	95
	96
	100
	99
	83

	B + H + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	98
	100
	100
	100
	94

	B + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	99
	100
	100
	100
	96

	H + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	99

	B + H + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	99
	100
	100
	100
	97



	
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	100
	72
	85
	97
	79
	53
	100
	59
	84
	92
	90
	60
	100
	98
	100
	100
	98
	75

	H
	100
	53
	82
	89
	63
	52
	100
	93
	86
	91
	83
	68
	100
	100
	99
	100
	100
	80

	D
	100
	96
	98
	100
	98
	85
	100
	97
	100
	100
	99
	97
	100
	100
	100
	100
	100
	95

	C
	100
	100
	100
	100
	100
	97
	100
	100
	100
	100
	100
	100
	100
	82
	95
	100
	99
	87

	B + H
	100
	73
	92
	98
	79
	54
	100
	92
	93
	97
	92
	71
	100
	100
	100
	100
	99
	80

	B + D
	100
	98
	100
	100
	99
	87
	100
	98
	100
	100
	100
	95
	100
	100
	100
	100
	100
	96

	B + C
	100
	100
	100
	100
	100
	98
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	95

	H + D
	100
	96
	99
	100
	97
	78
	100
	99
	100
	100
	99
	97
	100
	100
	100
	100
	100
	96

	H + C
	100
	100
	100
	100
	100
	99
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	94

	D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	98

	B + H + D
	100
	98
	100
	100
	98
	85
	100
	99
	100
	100
	99
	96
	100
	100
	100
	100
	100
	96

	B + H + C
	100
	100
	100
	100
	100
	99
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	96

	B + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	99

	H + D + C
	100
	100
	100
	100
	100
	99
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	98

	B + H + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	99


Note. Measured in % of folds outperforming dummy across algorithms. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years. For easier readability, levels below 80% outperforming the dummy marked in red indicating unsatisfactory ML performance. 


Suppl. Table 4. Mean multimodal bonus (Bbest) for each cognitive test across the total sample and the age decades.  
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B + H
	-0.12
	-0.12
	-0.13
	-0.14
	-0.11
	-0.12
	-0.12
	-0.10
	-0.09
	-0.08
	-0.07
	-0.05
	-0.07
	-0.07
	-0.08
	-0.06
	-0.08
	-0.07

	B + D
	0.00
	-0.06
	-0.04
	-0.05
	-0.02
	-0.04
	0.00
	-0.05
	-0.02
	-0.01
	0.00
	0.01
	0.01
	-0.04
	-0.04
	-0.03
	-0.04
	-0.04

	B + C
	0.02
	0.00
	0.01
	0.02
	0.03
	0.02
	-0.01
	0.01
	0.02
	0.03
	0.03
	0.04
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00

	H + D
	0.00
	-0.06
	-0.04
	-0.05
	-0.02
	-0.04
	0.00
	-0.05
	-0.03
	-0.02
	0.00
	0.00
	0.01
	-0.04
	-0.04
	-0.03
	-0.04
	-0.04

	H + C
	0.01
	0.00
	0.02
	0.01
	0.02
	0.02
	-0.04
	0.01
	0.02
	0.02
	0.02
	0.02
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00

	D + C
	0.08
	0.03
	0.05
	0.05
	0.06
	0.05
	0.06
	0.03
	0.04
	0.05
	0.06
	0.06
	0.05
	0.02
	0.02
	0.01
	0.02
	0.01

	B + H + D
	0.00
	-0.06
	-0.04
	-0.05
	-0.02
	-0.04
	0.00
	-0.05
	-0.03
	-0.01
	0.00
	0.01
	0.01
	-0.04
	-0.04
	-0.03
	-0.03
	-0.04

	B + H + C
	0.03
	0.00
	0.02
	0.02
	0.03
	0.02
	0.00
	0.01
	0.02
	0.03
	0.03
	0.04
	0.02
	0.00
	0.00
	0.01
	0.01
	0.00

	B + D + C
	0.09
	0.03
	0.05
	0.05
	0.07
	0.05
	0.06
	0.03
	0.05
	0.06
	0.06
	0.07
	0.05
	0.01
	0.01
	0.02
	0.02
	0.01

	H + D + C
	0.08
	0.03
	0.05
	0.05
	0.06
	0.05
	0.06
	0.03
	0.04
	0.05
	0.05
	0.05
	0.05
	0.02
	0.02
	0.02
	0.02
	0.01

	B + H + D + C
	0.09
	0.02
	0.05
	0.05
	0.07
	0.05
	0.06
	0.03
	0.05
	0.06
	0.06
	0.06
	0.06
	0.02
	0.02
	0.02
	0.02
	0.01



	
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B + H
	-0.11
	-0.10
	-0.10
	-0.11
	-0.11
	-0.09
	-0.12
	-0.11
	-0.14
	-0.12
	-0.12
	-0.12
	-0.04
	-0.03
	-0.03
	-0.02
	-0.02
	-0.04

	B + D
	-0.05
	-0.05
	-0.05
	-0.07
	-0.07
	-0.04
	-0.07
	-0.09
	-0.09
	-0.07
	-0.07
	-0.06
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	B + C
	0.02
	0.01
	0.02
	0.02
	0.01
	0.02
	0.01
	0.00
	0.01
	0.01
	0.01
	0.00
	-0.03
	-0.05
	-0.03
	-0.02
	-0.02
	-0.01

	H + D
	-0.05
	-0.06
	-0.06
	-0.08
	-0.07
	-0.06
	-0.07
	-0.08
	-0.09
	-0.07
	-0.08
	-0.06
	0.02
	0.02
	0.01
	0.02
	0.02
	0.01

	H + C
	0.01
	0.00
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	-0.02
	-0.03
	-0.02
	0.00
	0.00
	-0.02

	D + C
	0.03
	0.02
	0.03
	0.02
	0.02
	0.03
	0.02
	0.00
	0.01
	0.02
	0.02
	0.03
	0.02
	0.01
	0.01
	0.02
	0.02
	0.02

	B + H + D
	-0.04
	-0.05
	-0.05
	-0.06
	-0.07
	-0.05
	-0.06
	-0.08
	-0.08
	-0.06
	-0.07
	-0.06
	0.02
	0.02
	0.01
	0.02
	0.02
	0.00

	B + H + C
	0.02
	0.01
	0.02
	0.02
	0.01
	0.02
	0.01
	0.00
	0.01
	0.01
	0.01
	0.00
	-0.01
	-0.02
	-0.01
	0.01
	0.01
	-0.01

	B + D + C
	0.03
	0.02
	0.04
	0.03
	0.02
	0.03
	0.03
	0.00
	0.02
	0.03
	0.03
	0.03
	0.02
	0.01
	0.01
	0.02
	0.02
	0.02

	H + D + C
	0.03
	0.02
	0.03
	0.02
	0.02
	0.03
	0.02
	0.01
	0.02
	0.02
	0.02
	0.03
	0.03
	0.03
	0.02
	0.04
	0.03
	0.02

	B + H + D + C
	0.03
	0.02
	0.04
	0.03
	0.02
	0.03
	0.03
	0.01
	0.02
	0.03
	0.03
	0.02
	0.03
	0.03
	0.02
	0.04
	0.03
	0.02


Note. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years. For easier readability, single best modality outperforming multimodal model is marked in red indicating no multimodal bonus. 









Suppl. Table 5. Mean permutation feature importance for each cognitive test. 
	
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions

	
	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	1
	GM_CB_LH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	GM_CB_RH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	3
	GM_COR
	0
	0
	0
	0
	0
	0.008
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	4
	WM
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.011
	0
	0
	0
	0
	0
	0
	0

	5
	ETIV
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.015
	0
	0
	0
	0
	0
	0

	6
	GM_SUB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.005
	0

	7
	WML
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	8
	BMI
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.005

	9
	SMOK
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	10
	HYPER
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	11
	MED_HYPER
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	12
	MED_CHOL
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	13
	DIAB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	14
	TRIG
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	15
	ALC
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	16
	HGS_RH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	17
	HGS_LH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	EMPLOY
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.006
	0
	0
	0
	0
	0

	19
	SES
	0.015
	0.008
	0.018
	0.025
	0.018
	0
	0
	0
	0
	0
	0
	0.011
	0.008
	0.000
	0.022
	0.013
	0.006
	0

	20
	EDU
	0
	0.022
	0.023
	0
	0
	0.009
	0
	0.012
	0.016
	0
	0
	0
	0
	0.009
	0.007
	0
	0
	0.009

	21
	SEX
	0.055
	0.011
	0.043
	0.043
	0.086
	0.097
	0.042
	0.023
	0.025
	0.039
	0.071
	0.060
	0
	0
	0
	0
	0
	0

	22
	AGE
	0.142
	0
	0
	0.010
	0.013
	0
	0.200
	0.011
	0.010
	0.023
	0.024
	0
	0.095
	0.009
	0
	0.005
	0.014
	0

	23
	MEM
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.017
	0.016
	0.014
	0.013
	0.016
	0.017

	24
	EF
	0.013
	0.016
	0.010
	0.010
	0.014
	0.016
	0.013
	0.027
	0.014
	0.014
	0.011
	0.012
	-
	-
	-
	-
	-
	-

	25
	VWM
	0.041
	0.033
	0.048
	0.050
	0.038
	0.033
	0.008
	0.011
	0.016
	0.013
	0.012
	0.009
	0.033
	0.046
	0.032
	0.031
	0.049
	0.021

	26
	SF
	0.085
	0.092
	0.098
	0.095
	0.087
	0.106
	0.042
	0.089
	0.085
	0.065
	0.078
	0.078
	0.018
	0.015
	0.029
	0.018
	0.020
	0.023

	27
	MS
	0
	0
	0
	0
	0
	0
	0.040
	0
	0
	0.029
	0
	0
	0
	0
	0.005
	0.007
	0
	0.006


Note. Only Top 25 % of features shown with feature importance value & marked in green for easier readability. All other values set to 0. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years.



Suppl. Table 5 cont. Mean permutation feature importance for each cognitive test. 
	
	
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	1
	GM_CB_LH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.020

	2
	GM_CB_RH
	0
	0.004
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.012

	3
	GM_COR
	0.005
	0.003
	0
	0.003
	0.005
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	4
	WM
	0
	0
	0
	0
	0
	0
	0.014
	0
	0.007
	0
	0.012
	0
	0.010
	0
	0
	0
	0.010
	0

	5
	ETIV
	0
	0
	0.001
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.013
	0
	0.009
	0
	0.019
	0.014

	6
	GM_SUB
	0
	0
	0
	0
	0
	0
	0.016
	0
	0
	0.022
	0.011
	0.006
	0
	0
	0
	0
	0
	0

	7
	WML
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	8
	BMI
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.011
	0.010
	0.010
	0.010
	0.017
	0

	9
	SMOK
	0
	0
	0
	0
	0
	0.005
	0
	0
	0
	0
	0
	0
	0.008
	0.018
	0.005
	0.012
	0
	0

	10
	HYPER
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	11
	MED_HYPER
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	12
	MED_CHOL
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	13
	DIAB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	14
	TRIG
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	15
	ALC
	0
	0
	0
	0
	0
	0
	0
	0.006
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	16
	HGS_RH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.008
	0
	0
	0
	0

	17
	HGS_LH
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	EMPLOY
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	19
	SES
	0.009
	0
	0.007
	0.009
	0.011
	0.015
	0
	0
	0.010
	0.014
	0.016
	0.009
	0
	0
	0.005
	0.007
	0.011
	0.016

	20
	EDU
	0.010
	0.020
	0.023
	0.008
	0.007
	0
	0
	0.010
	0
	0
	0
	0.029
	0
	0
	0
	0
	0
	0.010

	21
	SEX
	0
	0
	0
	0
	0
	0
	0.011
	0.007
	0.010
	0.011
	0
	0
	0.179
	0.229
	0.183
	0.176
	0.138
	0.141

	22
	AGE
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.019
	0.002
	0
	0
	0
	0

	23
	MEM
	0.062
	0.037
	0.060
	0.064
	0.041
	0.040
	0.119
	0.103
	0.112
	0.108
	0.090
	0.111
	0
	0
	0
	0.010
	0
	0

	24
	EF
	0.042
	0.048
	0.033
	0.033
	0.051
	0.033
	0.021
	0.016
	0.031
	0.016
	0.019
	0.015
	0
	0
	0
	0.008
	0
	0

	25
	VWM
	-
	-
	-
	-
	-
	-
	0.027
	0.021
	0.025
	0.023
	0.035
	0.016
	0
	0
	0
	0
	0
	0

	26
	SF
	0.028
	0.024
	0.028
	0.026
	0.041
	0.020
	-
	-
	-
	-
	-
	-
	0
	0.007
	0.006
	0
	0.009
	0

	27
	MS
	0
	0
	0
	0
	0
	0.006
	0
	0
	0
	0
	0
	0
	-
	-
	-
	-
	-
	-


Note. Only Top 25 % of features shown with feature importance value & marked in green for easier readability. All other values set to 0. T = Total sample; 1 = 25-34 years; 2 = 35-44 years; 3 = 45-54 year; 4 = 55-64 years; 5 = 65-74 years.



ML Validation Analyses
Suppl. Table 6. Mean prediction performance (R2) for different cognitive test scores across the total sample and different age groups.
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O

	B 
	0.08 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.09 (0.01)
	0.01 (0.01)
	0.03 (0.01)
	0.04 (0.01)
	0.08 (0.01)
	0.01 (0.01)
	0 
(0.01)
	0.02 (0.01)
	0.03 
(0)
	0.02 (0.01)
	0.01 
(0)
	0.01 (0.01)
	0.02
 (0)
	0.01 (0.01)
	0.01 (0.01)
	0.02 (0.01)
	0.06 (0.01)
	0.05 (0.01)
	0.03 (0.01)
	0.03 (0.01)

	H
	0.07 (0.01)
	0.04 (0.01)
	0.03 (0.01)
	0.03 (0.01)
	0.07 (0.01)
	0.03 (0.02)
	0.03 (0.01)
	0.03 (0.01)
	0.06 (0.01)
	0.01 (0.01)
	0.02 (0.01)
	0.01 (0.01)
	0.02
 (0)
	0.01 (0.01)
	0 
(0.01)
	-0.01 (0.02)
	0.02 (0.01)
	0.01 (0.01)
	0.01 (0.01)
	0.01 (0.01)
	0.07 (0.01)
	0.07 (0.02)
	0.06 (0.02)
	0.04 (0.01)

	D
	0.23 (0.01)
	0.13 (0.02)
	0.12 (0.02)
	0.14 (0.02)
	0.24 (0.01)
	0.11 (0.02)
	0.11 (0.02)
	0.13 (0.02)
	0.16 (0.02)
	0.07 (0.02)
	0.05 (0.01)
	0.07 (0.02)
	0.09 (0.01)
	0.07 (0.02)
	0.03 (0.01)
	0.05 (0.02)
	0.08 (0.01)
	0.05 (0.02)
	0.07 (0.02)
	0.08 (0.02)
	0.13 (0.01)
	0.11 (0.02)
	0.09 (0.02)
	0.1 (0.02)

	C
	0.22 (0.01)
	0.16 (0.02)
	0.17 (0.02)
	0.16 (0.02)
	0.18 (0.01)
	0.12 (0.02)
	0.12 (0.02)
	0.12 (0.02)
	0.14 (0.01)
	0.1 (0.02)
	0.08 (0.02)
	0.1 (0.02)
	0.15 (0.01)
	0.12 (0.02)
	0.12 (0.02)
	0.12 (0.02)
	0.15 (0.01)
	0.14 (0.02)
	0.14 (0.02)
	0.15 (0.02)
	0.07 (0.01)
	0.03 (0.01)
	0.04 (0.01)
	0.05 (0.02)

	B + H
	0.11 (0.01)
	0.04 (0.01)
	0.03 (0.01)
	0.04 (0.01)
	0.12 (0.01)
	0.04 (0.02)
	0.04 (0.01)
	0.05 (0.01)
	0.1 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.03 (0.02)
	0.04 (0.01)
	0.02 (0.01)
	0.01 (0.01)
	0.02 (0.01)
	0.03 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.09 (0.01)
	0.08 (0.02)
	0.07 (0.02)
	0.06 (0.02)

	B + D
	0.23 (0.01)
	0.13 (0.02)
	0.12 (0.02)
	0.14 (0.02)
	0.24 (0.01)
	0.11 (0.02)
	0.11 (0.02)
	0.14 (0.02)
	0.17 (0.02)
	0.08 (0.02)
	0.05 (0.01)
	0.07 (0.02)
	0.1 (0.01)
	0.08 (0.02)
	0.05 (0.02)
	0.06 (0.02)
	0.09 (0.01)
	0.06 (0.02)
	0.08 (0.02)
	0.09 (0.02)
	0.14 (0.01)
	0.11 (0.02)
	0.09 (0.02)
	0.1 (0.02)

	B + C
	0.25 (0.01)
	0.18 (0.02)
	0.19 (0.02)
	0.18 (0.03)
	0.23 (0.01)
	0.14 (0.02)
	0.15 (0.02)
	0.15 (0.02)
	0.18 (0.01)
	0.1 (0.02)
	0.09 (0.02)
	0.11 (0.02)
	0.17 (0.01)
	0.14 (0.02)
	0.13 (0.02)
	0.13 (0.02)
	0.16 (0.01)
	0.15 (0.02)
	0.15 (0.02)
	0.16 (0.02)
	0.1 (0.01)
	0.07 (0.02)
	0.08 (0.01)
	0.08 (0.02)

	H + D
	0.23 (0.01)
	0.13 (0.02)
	0.12 (0.02)
	0.14 (0.02)
	0.24 (0.01)
	0.11 (0.02)
	0.11 (0.02)
	0.13 (0.02)
	0.17 (0.02)
	0.08 (0.02)
	0.05 (0.01)
	0.07 (0.02)
	0.1 (0.01)
	0.07 (0.02)
	0.04 (0.01)
	0.05 (0.02)
	0.08 (0.01)
	0.06 (0.02)
	0.07 (0.02)
	0.08 (0.02)
	0.15 (0.01)
	0.13 (0.02)
	0.11 (0.02)
	0.11 (0.02)

	H + C
	0.24 (0.01)
	0.18 (0.02)
	0.18 (0.02)
	0.18 (0.02)
	0.21 (0.01)
	0.14 (0.02)
	0.14 (0.02)
	0.14 (0.02)
	0.17 (0.01)
	0.1 (0.02)
	0.09 (0.02)
	0.1 (0.02)
	0.16 (0.01)
	0.13 (0.02)
	0.13 (0.02)
	0.12 (0.02)
	0.15 (0.01)
	0.14 (0.03)
	0.14 (0.02)
	0.16 (0.02)
	0.11 (0.01)
	0.09 (0.02)
	0.09 (0.02)
	0.08 (0.02)

	D + C
	0.32 (0.01)
	0.22 (0.03)
	0.22 (0.02)
	0.23 (0.02)
	0.3 (0.01)
	0.18 (0.03)
	0.17 (0.02)
	0.19 (0.03)
	0.21 (0.02)
	0.13 (0.03)
	0.1 (0.02)
	0.12 (0.02)
	0.17 (0.01)
	0.15 (0.02)
	0.14 (0.02)
	0.14 (0.02)
	0.17 (0.01)
	0.16 (0.03)
	0.16 (0.02)
	0.17 (0.02)
	0.15 (0.01)
	0.12 (0.02)
	0.11 (0.02)
	0.11 (0.02)

	B + H + D
	0.24 (0.01)
	0.13 (0.02)
	0.12 (0.02)
	0.14 (0.02)
	0.25 (0.01)
	0.11 (0.03)
	0.11 (0.02)
	0.14 (0.02)
	0.17 (0.02)
	0.08 (0.02)
	0.06 (0.01)
	0.08 (0.02)
	0.1 (0.01)
	0.08 (0.02)
	0.06 (0.02)
	0.06 (0.02)
	0.09 (0.01)
	0.07 (0.02)
	0.08 (0.02)
	0.09 (0.02)
	0.15 (0.01)
	0.13 (0.02)
	0.11 (0.02)
	0.11 (0.02)

	B + H + C
	0.26 (0.01)
	0.18 (0.02)
	0.19 (0.02)
	0.19 (0.03)
	0.24 (0.01)
	0.15 (0.02)
	0.15 (0.02)
	0.16 (0.02)
	0.19 (0.02)
	0.11 (0.02)
	0.09 (0.02)
	0.11 (0.02)
	0.17 (0.01)
	0.14 (0.02)
	0.13 (0.02)
	0.13 (0.02)
	0.16 (0.01)
	0.15 (0.02)
	0.15 (0.02)
	0.16 (0.02)
	0.13 (0.01)
	0.1 (0.02)
	0.1 (0.02)
	0.09 (0.02)

	B + D + C
	0.32 (0.01)
	0.22 (0.03)
	0.22 (0.02)
	0.23 (0.02)
	0.3 (0.01)
	0.18 (0.03)
	0.18 (0.02)
	0.2 (0.03)
	0.21 (0.02)
	0.13 (0.02)
	0.1 (0.02)
	0.13 (0.02)
	0.18 (0.01)
	0.15 (0.02)
	0.14 (0.02)
	0.14 (0.02)
	0.18 (0.01)
	0.16 (0.02)
	0.17 (0.02)
	0.18 (0.02)
	0.15 (0.01)
	0.12 (0.02)
	0.11 (0.02)
	0.12 (0.02)

	H + D + C
	0.32 (0.01)
	0.22 (0.03)
	0.22 (0.02)
	0.22 (0.02)
	0.3 (0.01)
	0.18 (0.03)
	0.17 (0.02)
	0.19 (0.03)
	0.22 (0.02)
	0.13 (0.03)
	0.1 (0.02)
	0.13 (0.02)
	0.17 (0.01)
	0.15 (0.02)
	0.14 (0.02)
	0.14 (0.02)
	0.18 (0.01)
	0.16 (0.03)
	0.16 (0.02)
	0.17 (0.02)
	0.16 (0.01)
	0.14 (0.02)
	0.13 (0.02)
	0.13 (0.02)

	B + H + D + C
	0.32 (0.01)
	0.22 (0.03)
	0.22 (0.02)
	0.23 (0.02)
	0.3 (0.02)
	0.18 (0.03)
	0.18 (0.02)
	0.2 (0.03)
	0.22 (0.02)
	0.13 (0.03)
	0.1 (0.02)
	0.13 (0.02)
	0.18 (0.01)
	0.15 (0.02)
	0.14 (0.02)
	0.14 (0.02)
	0.18 (0.01)
	0.16 (0.02)
	0.17 (0.02)
	0.18 (0.02)
	0.16 (0.01)
	0.14 (0.02)
	0.13 (0.02)
	0.13 (0.02)


Note. Standard deviation (SD) appears in parentheses. T = Total sample; Y = Decade 1 & 2, M = Decade 3, O = Decade 4 & 5.



Suppl. Table 7. Comparison to dummy model for each cognitive test across age groups.  
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O

	B 
	100
	97
	98
	100
	100
	84
	99
	100
	100
	71
	70
	80
	100
	86
	97
	83
	100
	90
	92
	96
	100
	100
	100
	99

	H
	100
	99
	98
	100
	100
	95
	99
	100
	99.8
	80
	85
	79
	100
	79
	89
	68
	100
	97
	91
	95
	100
	100
	100
	100

	D
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	99
	100
	100
	100
	100
	100
	100
	100
	100

	C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	98.5
	100
	100

	B + H
	100
	100
	100
	100
	100
	98
	100
	100
	100
	91
	89
	89
	100
	89
	98
	87
	100
	100
	97
	99
	100
	100
	100
	100

	B + D
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	H + D
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	99
	100
	100
	100
	100
	100
	100
	100
	100

	H + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + H + D
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + H + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	H + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + H + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100


Note. Measured in % of folds outperforming dummy across algorithms. For easier readability, levels below 80% outperforming the dummy marked in red indicating unsatisfactory ML performance. T = Total sample; Y = Decade 1 & 2, M = Decade 3, O = Decade 4 & 5.

Suppl. Table 8. Mean multimodal bonus (Bbest) for each cognitive test across the total sample and the different age groups.  
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O
	T
	Y
	M
	O

	B + H
	-0.12
	-0.12
	-0.14
	-0.12
	-0.12
	-0.08
	-0.08
	-0.08
	-0.07
	-0.08
	-0.06
	-0.07
	-0.11
	-0.10
	-0.11
	-0.10
	-0.12
	-0.12
	-0.12
	-0.13
	-0.04
	-0.03
	-0.02
	-0.04

	B + D
	0.00
	-0.04
	-0.05
	-0.02
	0.00
	-0.02
	-0.01
	0.00
	0.01
	-0.02
	-0.03
	-0.02
	-0.05
	-0.04
	-0.07
	-0.06
	-0.07
	-0.08
	-0.07
	-0.06
	0.00
	0.00
	0.00
	0.01

	B + C
	0.02
	0.01
	0.02
	0.02
	-0.01
	0.02
	0.03
	0.02
	0.01
	0.01
	0.00
	0.01
	0.02
	0.02
	0.02
	0.02
	0.01
	0.01
	0.01
	0.01
	-0.03
	-0.03
	-0.02
	-0.02

	H + D
	0.00
	-0.03
	-0.05
	-0.02
	0.00
	-0.02
	-0.02
	0.00
	0.01
	-0.02
	-0.03
	-0.02
	-0.05
	-0.05
	-0.08
	-0.06
	-0.07
	-0.07
	-0.07
	-0.07
	0.02
	0.01
	0.02
	0.02

	H + C
	0.01
	0.02
	0.01
	0.02
	-0.04
	0.02
	0.02
	0.01
	0.00
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	-0.02
	-0.02
	0.00
	-0.01

	D + C
	0.08
	0.06
	0.05
	0.07
	0.06
	0.06
	0.05
	0.06
	0.05
	0.04
	0.01
	0.03
	0.03
	0.03
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.01
	0.02
	0.02

	B + H + D
	0.00
	-0.03
	-0.05
	-0.02
	0.00
	-0.02
	-0.01
	0.00
	0.01
	-0.02
	-0.03
	-0.02
	-0.04
	-0.04
	-0.06
	-0.05
	-0.06
	-0.07
	-0.06
	-0.06
	0.02
	0.01
	0.02
	0.02

	B + H + C
	0.03
	0.02
	0.02
	0.03
	0.00
	0.03
	0.03
	0.03
	0.02
	0.01
	0.01
	0.02
	0.02
	0.02
	0.02
	0.02
	0.01
	0.01
	0.01
	0.01
	-0.01
	-0.01
	0.01
	0.00

	B + D + C
	0.09
	0.06
	0.05
	0.07
	0.06
	0.06
	0.06
	0.06
	0.05
	0.03
	0.02
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.02
	0.03
	0.03
	0.02
	0.01
	0.02
	0.02

	H + D + C
	0.08
	0.06
	0.05
	0.07
	0.06
	0.05
	0.05
	0.06
	0.05
	0.04
	0.02
	0.03
	0.03
	0.03
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.03
	0.03
	0.04
	0.03

	B + H + D + C
	0.09
	0.06
	0.05
	0.07
	0.06
	0.06
	0.06
	0.06
	0.06
	0.04
	0.02
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.04
	0.03


Note. For easier readability, single best modality outperforming multimodal model is marked in red indicating no multimodal bonus. T = Total sample; Y = Decade 1 & 2, M = Decade 3, O = Decade 4 & 5.
Suppl. Figure 1. Mean prediction performance (R2) for different cognitive test scores across the total sample and different age groups.
[image: ]
Note. Prediction performance for different cognitive test scores [A-F] based on structural brain data, health, demographics and cognition in the total sample and across age decades. Mean Coefficient of Determination (R2) across algorithms shown. Error bars represent mean standard deviation (SD) across folds. Grey shaded areas indicate ML results R2 > 0.1. 











Suppl. Table 9. Mean prediction performance (R2) for different cognitive test scores across the total sample and the random subsample of the total sample.
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	TR
	T
	TR
	T
	TR
	T
	TR
	T
	TR
	T
	TR

	B 
	0.08 
(0.01)
	0.07
 (0.02)
	0.09 
(0.01)
	0.09
 (0.03)
	0.08
 (0.01)
	0.07 
(0.03)
	0.03 
(0)
	0.05
 (0.02)
	0.02
 (0)
	0.02
 (0.01)
	0.06
 (0.01)
	0.05
 (0.02)

	H
	0.07 
(0.01)
	0.06
 (0.02)
	0.07
 (0.01)
	0.06 
(0.03)
	0.06
 (0.01)
	0.06 
(0.02)
	0.02
 (0)
	0.02
 (0.01)
	0.02 
(0.01)
	0.01 
(0.01)
	0.07
 (0.01)
	0.06
 (0.02)

	D
	0.23 
(0.01)
	0.23
 (0.03)
	0.24
 (0.01)
	0.23
 (0.04)
	0.16 
(0.02)
	0.17 
(0.03)
	0.09
 (0.01)
	0.1 
(0.03)
	0.08 
(0.01)
	0.08
 (0.03)
	0.13
 (0.01)
	0.12
 (0.02)

	C
	0.22
 (0.01)
	0.22 
(0.04)
	0.18
 (0.01)
	0.17 
(0.04)
	0.14
 (0.01)
	0.15 
(0.03)
	0.15 
(0.01)
	0.15 
(0.03)
	0.15
 (0.01)
	0.14 
(0.03)
	0.07 
(0.01)
	0.06
 (0.02)

	B + H
	0.11
 (0.01)
	0.1
 (0.03)
	0.12
 (0.01)
	0.11 
(0.03)
	0.1
 (0.01)
	0.1 
(0.04)
	0.04
 (0.01)
	0.06 
(0.02)
	0.03 
(0.01)
	0.02
 (0.02)
	0.09 
(0.01)
	0.08
 (0.02)

	B + D
	0.23
 (0.01)
	0.22
 (0.03)
	0.24 
(0.01)
	0.23 
(0.04)
	0.17
 (0.02)
	0.17
 (0.04)
	0.1 
(0.01)
	0.11
 (0.03)
	0.09 
(0.01)
	0.08
 (0.03)
	0.14 
(0.01)
	0.12 
(0.02)

	B + C
	0.25 
(0.01)
	0.25
 (0.04)
	0.23
 (0.01)
	0.22
 (0.04)
	0.18
 (0.01)
	0.18
 (0.04)
	0.17 
(0.01)
	0.17
 (0.03)
	0.16
 (0.01)
	0.15
 (0.03)
	0.1 
(0.01)
	0.09
 (0.02)

	H + D
	0.23
 (0.01)
	0.23
 (0.03)
	0.24
 (0.01)
	0.23 
(0.04)
	0.17
 (0.02)
	0.17 
(0.03)
	0.1 
(0.01)
	0.1 
(0.03)
	0.08
 (0.01)
	0.08
 (0.03)
	0.15
 (0.01)
	0.13 
(0.02)

	H + C
	0.24 
(0.01)
	0.23
 (0.04)
	0.21
 (0.01)
	0.19
 (0.03)
	0.17
 (0.01)
	0.17
 (0.03)
	0.16
 (0.01)
	0.15
 (0.03)
	0.15 
(0.01)
	0.14
 (0.03)
	0.11 
(0.01)
	0.1 
(0.02)

	D + C
	0.32
 (0.01)
	0.31
 (0.04)
	0.3
 (0.01)
	0.29 
(0.04)
	0.21
 (0.02)
	0.22
 (0.04)
	0.17
 (0.01)
	0.17
 (0.03)
	0.17
 (0.01)
	0.16 
(0.03)
	0.15 
(0.01)
	0.13 
(0.02)

	B + H + D
	0.24
 (0.01)
	0.23
 (0.03)
	0.25
 (0.01)
	0.23 
(0.04)
	0.17 
(0.02)
	0.17
 (0.04)
	0.1
 (0.01)
	0.11
 (0.03)
	0.09
 (0.01)
	0.08 
(0.03)
	0.15 
(0.01)
	0.13
 (0.02)

	B + H + C
	0.26
 (0.01)
	0.25
 (0.04)
	0.24
 (0.01)
	0.22
 (0.04)
	0.19
 (0.02)
	0.19
 (0.04)
	0.17
 (0.01)
	0.17
 (0.03)
	0.16 
(0.01)
	0.15 
(0.03)
	0.13 
(0.01)
	0.11
 (0.02)

	B + D + C
	0.32
 (0.01)
	0.31
 (0.04)
	0.3 
(0.01)
	0.29 
(0.04)
	0.21
 (0.02)
	0.22
 (0.04)
	0.18 
(0.01)
	0.18
 (0.03)
	0.18
 (0.01)
	0.17 
(0.03)
	0.15 
(0.01)
	0.13 
(0.02)

	H + D + C
	0.32 
(0.01)
	0.31
 (0.04)
	0.3
 (0.01)
	0.28
 (0.04)
	0.22
 (0.02)
	0.22
 (0.04)
	0.17 
(0.01)
	0.17 
(0.03)
	0.18
 (0.01)
	0.16
 (0.03)
	0.16 
(0.01)
	0.14
 (0.02)

	B + H + D + C
	0.32
 (0.01)
	0.31
 (0.04)
	0.3
 (0.02)
	0.29 
(0.04)
	0.22
 (0.02)
	0.22 
(0.04)
	0.18 
(0.01)
	0.18
 (0.03)
	0.18 
(0.01)
	0.17
 (0.03)
	0.16
 (0.01)
	0.14
 (0.02)


Note. Standard deviation (SD) appears in parentheses. T = Total sample; TR = random subsample of the total sample.




Suppl. Table 10. Comparison to dummy model for each cognitive test across the total sample and the random subsample of the total sample.
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	TR
	T
	TR
	T
	TR
	T
	TR
	T
	TR
	T
	TR

	B 
	100
	100
	100
	100
	100
	80
	100
	83
	100
	96
	100
	99

	H
	100
	100
	100
	100
	99.8
	79
	100
	68
	100
	95
	100
	100

	D
	100
	100
	100
	100
	100
	100
	100
	99
	100
	100
	100
	100

	C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + H
	100
	100
	100
	100
	100
	89
	100
	87
	100
	99
	100
	100

	B + D
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	H + D
	100
	100
	100
	100
	100
	100
	100
	99
	100
	100
	100
	100

	H + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + H + D
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + H + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	H + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	B + H + D + C
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100


Note. Measured in % of folds outperforming dummy across algorithms. For easier readability, levels below 80% outperforming the dummy marked in red indicating unsatisfactory ML performance. T = Total sample; TR = random subsample of the total sample.















Suppl. Table 11. Mean multimodal bonus (Bbest) for each cognitive test across the total sample and the random subsample of the total sample.
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	TR
	T
	TR
	T
	TR
	T
	TR
	T
	TR
	T
	TR

	B + H
	-0.12
	-0.13
	-0.12
	-0.12
	-0.07
	-0.06
	-0.11
	-0.09
	-0.12
	-0.12
	-0.04
	-0.04

	B + D
	0.00
	0.00
	0.00
	-0.06
	0.01
	0.00
	-0.05
	-0.03
	-0.07
	-0.06
	0.00
	0.00

	B + C
	0.02
	0.02
	-0.01
	0.01
	0.01
	0.01
	0.02
	0.02
	0.01
	0.01
	-0.03
	-0.03

	H + D
	0.00
	0.00
	0.00
	-0.06
	0.01
	0.01
	-0.05
	-0.05
	-0.07
	-0.06
	0.02
	0.01

	H + C
	0.01
	0.01
	-0.04
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	-0.02
	-0.02

	D + C
	0.08
	0.08
	0.06
	0.02
	0.05
	0.05
	0.03
	0.03
	0.02
	0.02
	0.02
	0.02

	B + H + D
	0.00
	0.00
	0.00
	-0.06
	0.01
	0.01
	-0.04
	-0.03
	-0.06
	-0.06
	0.02
	0.01

	B + H + C
	0.03
	0.03
	0.00
	0.01
	0.02
	0.02
	0.02
	0.02
	0.01
	0.01
	-0.01
	-0.01

	B + D + C
	0.09
	0.08
	0.06
	0.03
	0.05
	0.05
	0.03
	0.04
	0.03
	0.03
	0.02
	0.02

	H + D + C
	0.08
	0.08
	0.06
	0.02
	0.05
	0.05
	0.03
	0.03
	0.02
	0.02
	0.03
	0.02

	B + H + D + C
	0.09
	0.08
	0.06
	0.03
	0.06
	0.05
	0.03
	0.03
	0.03
	0.03
	0.03
	0.02


Note. For easier readability, single best modality outperforming multimodal model is marked in red indicating no multimodal bonus. T = Total sample; TR = random subsample of the total sample. 
Suppl. Figure 2. Mean prediction performance (R2) for different cognitive test scores in the total sample and the random subsample of the total sample.
[image: ]
Note. Prediction performance for different cognitive test scores [A-F] based on structural brain data, health, demographics and cognition in the total sample and a random subsample of the total sample. Mean Coefficient of Determination (R2) across algorithms shown. Error bars represent mean standard deviation (SD) across folds. Grey shaded areas indicate ML results R2 > 0.1













Suppl. Table 12. Internal Validation: Mean prediction performance (R2) for different cognitive test scores across different MR sites.
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions

	
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5
	T
	1
	2
	3
	4
	5

	B 
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.08 (0.01)

	H
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.06 (0.01)
	0.06 (0.01)
	0.06 (0.01)
	0.06 (0.01)
	0.06 (0.01)
	0.06 (0.01)

	D
	0.23 (0.01)
	0.23 (0.01)
	0.23 (0.01)
	0.23 (0.02)
	0.23 (0.02)
	0.23 (0.02)
	0.24 (0.01)
	0.24 (0.02)
	0.24 (0.02)
	0.25 (0.02)
	0.24 (0.02)
	0.24 (0.02)
	0.16 (0.02)
	0.16 (0.02)
	0.16 (0.02)
	0.16 (0.02)
	0.16 (0.02)
	0.16 (0.02)

	C
	0.22 (0.01)
	0.21 (0.02)
	0.22 (0.02)
	0.22 (0.02)
	0.22 (0.02)
	0.22 (0.02)
	0.18 (0.01)
	0.17 (0.02)
	0.18 (0.02)
	0.18 (0.02)
	0.18 (0.01)
	0.18 (0.02)
	0.14 (0.01)
	0.14 (0.01)
	0.14 (0.01)
	0.15 (0.01)
	0.14 (0.01)
	0.14 (0.02)

	B + H
	0.11 (0.01)
	0.11 (0.01)
	0.11 (0.01)
	0.1 
(0.01)
	0.1
 (0.01)
	0.11 (0.01)
	0.12 (0.01)
	0.12 (0.01)
	0.12 (0.01)
	0.12 (0.01)
	0.12 (0.01)
	0.12 (0.01)
	0.1 
(0.01)
	0.1 
(0.02)
	0.1
 (0.02)
	0.09 (0.02)
	0.1
 (0.01)
	0.1 
(0.02)

	B + D
	0.23 (0.01)
	0.23 (0.01)
	0.23 (0.01)
	0.23 (0.02)
	0.23 (0.02)
	0.23 (0.02)
	0.24 (0.01)
	0.24 (0.02)
	0.25 (0.02)
	0.25 (0.02)
	0.24 (0.02)
	0.24 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.16 (0.02)
	0.17 (0.02)
	0.17 (0.02)

	B + C
	0.25 (0.01)
	0.25 (0.02)
	0.25 (0.02)
	0.25 (0.02)
	0.25 (0.02)
	0.25 (0.02)
	0.23 (0.01)
	0.22 (0.02)
	0.23 (0.02)
	0.23 (0.02)
	0.23 (0.01)
	0.23 (0.02)
	0.18 (0.01)
	0.18 (0.02)
	0.18 (0.02)
	0.18 (0.02)
	0.17 (0.01)
	0.17 (0.02)

	H + D
	0.23 (0.01)
	0.23 (0.01)
	0.24 (0.02)
	0.24 (0.02)
	0.23 (0.02)
	0.23 (0.02)
	0.24 (0.01)
	0.24 (0.02)
	0.25 (0.02)
	0.25 (0.02)
	0.24 (0.02)
	0.24 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.01)
	0.17 (0.02)

	H + C
	0.24 (0.01)
	0.23 (0.02)
	0.24 (0.02)
	0.24 (0.02)
	0.24 (0.02)
	0.24 (0.02)
	0.21 (0.01)
	0.2 
(0.02)
	0.21 (0.02)
	0.21 (0.02)
	0.21 (0.01)
	0.2
 (0.02)
	0.17 (0.01)
	0.17 (0.02)
	0.16 (0.01)
	0.17 (0.02)
	0.16 (0.01)
	0.16 (0.02)

	D + C
	0.32 (0.01)
	0.31 (0.01)
	0.32 (0.02)
	0.32 (0.02)
	0.31 (0.02)
	0.32 (0.02)
	0.3 
(0.01)
	0.3
 (0.02)
	0.3
 (0.02)
	0.3
 (0.02)
	0.3
 (0.02)
	0.3
 (0.02)
	0.21 (0.02)
	0.21 (0.02)
	0.21 (0.02)
	0.21 (0.01)
	0.21 (0.02)
	0.21 (0.02)

	B + H + D
	0.24 (0.01)
	0.23 (0.01)
	0.24 (0.02)
	0.24 (0.02)
	0.23 (0.02)
	0.23 (0.02)
	0.25 (0.01)
	0.25 (0.02)
	0.25 (0.02)
	0.25 (0.02)
	0.24 (0.02)
	0.24 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.02)

	B + H + C
	0.26 (0.01)
	0.26 (0.02)
	0.26 (0.02)
	0.26 (0.02)
	0.26 (0.02)
	0.26 (0.02)
	0.24 (0.01)
	0.23 (0.02)
	0.24 (0.02)
	0.24 (0.02)
	0.24 (0.01)
	0.24 (0.02)
	0.19 (0.02)
	0.19 (0.02)
	0.18 (0.02)
	0.19 (0.02)
	0.18 (0.01)
	0.18 (0.02)

	B + D + C
	0.32 (0.01)
	0.31 (0.01)
	0.32 (0.02)
	0.32 (0.02)
	0.31 (0.02)
	0.32 (0.02)
	0.3 
(0.01)
	0.3
 (0.02)
	0.31 (0.02)
	0.31 (0.02)
	0.3 
(0.02)
	0.3 
(0.02)
	0.21 (0.02)
	0.22 (0.02)
	0.21 (0.02)
	0.21 (0.01)
	0.21 (0.02)
	0.21 (0.02)

	H + D + C
	0.32 (0.01)
	0.31 (0.01)
	0.32 (0.02)
	0.32 (0.02)
	0.31 (0.02)
	0.32 (0.02)
	0.3
 (0.01)
	0.3
 (0.02)
	0.3 
(0.02)
	0.3
 (0.02)
	0.3
 (0.02)
	0.3
 (0.02)
	0.22 (0.02)
	0.22 (0.02)
	0.21 (0.02)
	0.21 (0.02)
	0.21 (0.02)
	0.21 (0.02)

	B + H + D + C
	0.32 (0.01)
	0.31 (0.01)
	0.32 (0.02)
	0.32 (0.02)
	0.31 (0.02)
	0.32 (0.02)
	0.3 
(0.02)
	0.3
 (0.02)
	0.31 (0.02)
	0.31 (0.02)
	0.3
 (0.02)
	0.3
 (0.02)
	0.22 (0.02)
	0.22 (0.02)
	0.22 (0.02)
	0.22 (0.02)
	0.21 (0.02)
	0.22 (0.02)


Note. T = total sample; 1 = All MR Sites but Site 1; 2 = All MR Sites but Site 2; 3 = All MR Sites but Site 3; 4 = All MR Sites but Site 4; 5 = All MR Sites but Site 5. Standard deviation (SD) appears in parentheses.



Suppl. Table 12 cont. Internal Validation: Mean prediction performance (R2) for different cognitive test scores across different MR sites.
	
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	T
	1
	2
	T
	1
	2
	T
	1
	2
	T
	1
	2
	T
	1
	2
	T
	1
	2

	B 
	0.03
 (0)
	0.03 (0.01)
	0.03 (0.01)
	0.03 
(0)
	0.03 (0.01)
	0.03 
(0)
	0.02 (0)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.06 (0.01)
	0.05 (0.01)
	0.06 (0.01)
	0.05 (0.01)
	0.06 (0.01)
	0.05 (0.01)

	H
	0.02
 (0)
	0.03 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.02
 (0)
	0.01
 (0)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.02 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.06 (0.01)

	D
	0.09 (0.01)
	0.1
 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.07 (0.01)
	0.08 (0.01)
	0.07 (0.01)
	0.13 (0.01)
	0.13 (0.01)
	0.13 (0.01)
	0.13 (0.01)
	0.14 (0.01)
	0.12 (0.01)

	C
	0.15 (0.01)
	0.15 (0.01)
	0.14 (0.01)
	0.15 (0.02)
	0.14 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.14 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.02)
	0.16 (0.02)
	0.07 (0.01)
	0.06 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.07 (0.01)
	0.06 (0.01)

	B + H
	0.04 (0.01)
	0.05 (0.01)
	0.05 (0.01)
	0.04 (0.01)
	0.05 (0.01)
	0.03 (0.01)
	0.03 (0.01)
	0.03 (0.01)
	0.03 (0.01)
	0.03 (0.01)
	0.03 (0.01)
	0.03 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.1 
(0.01)
	0.09 (0.01)

	B + D
	0.1
 (0.01)
	0.1
 (0.01)
	0.1
 (0.01)
	0.1
 (0.01)
	0.1
 (0.01)
	0.1
 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.08 (0.01)
	0.09 (0.01)
	0.08 (0.01)
	0.14 (0.01)
	0.13 (0.01)
	0.14 (0.01)
	0.13 (0.01)
	0.14 (0.01)
	0.13 (0.01)

	B + C
	0.17 (0.01)
	0.17 (0.02)
	0.16 (0.01)
	0.17 (0.01)
	0.16 (0.01)
	0.17 (0.01)
	0.16 (0.01)
	0.16 (0.01)
	0.16 (0.01)
	0.16 (0.01)
	0.16 (0.02)
	0.17 (0.02)
	0.1 
(0.01)
	0.1 
(0.01)
	0.11 (0.01)
	0.1
 (0.01)
	0.11 (0.01)
	0.1 
(0.01)

	H + D
	0.1
 (0.01)
	0.1
 (0.01)
	0.09 (0.01)
	0.1
 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.08 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.16 (0.01)
	0.14 (0.01)

	H + C
	0.16 (0.01)
	0.16 (0.02)
	0.15 (0.01)
	0.16 (0.01)
	0.15 (0.01)
	0.16 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.16 (0.02)
	0.16 (0.02)
	0.11 (0.01)
	0.11 (0.01)
	0.12 (0.01)
	0.11 (0.01)
	0.12 (0.01)
	0.1 
(0.01)

	D + C
	0.17 (0.01)
	0.17 (0.02)
	0.17 (0.01)
	0.17 (0.01)
	0.17 (0.01)
	0.17 (0.01)
	0.17 (0.01)
	0.17 (0.02)
	0.17 (0.02)
	0.17 (0.01)
	0.17 (0.02)
	0.18 (0.02)
	0.15 (0.01)
	0.14 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.16 (0.01)
	0.14 (0.02)

	B + H + D
	0.1
 (0.01)
	0.11 (0.01)
	0.1 
(0.01)
	0.1
 (0.01)
	0.1
 (0.01)
	0.1
 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.09 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.16 (0.01)
	0.14 (0.02)

	B + H + C
	0.17 (0.01)
	0.17 (0.02)
	0.16 (0.01)
	0.17 (0.01)
	0.16 (0.01)
	0.17 (0.01)
	0.16 (0.01)
	0.16 (0.01)
	0.16 (0.01)
	0.16 (0.01)
	0.17 (0.02)
	0.17 (0.02)
	0.13 (0.01)
	0.12 (0.01)
	0.13 (0.01)
	0.13 (0.01)
	0.13 (0.01)
	0.12 (0.01)

	B + D + C
	0.18 (0.01)
	0.18 (0.02)
	0.17 (0.01)
	0.18 (0.01)
	0.17 (0.02)
	0.18 (0.01)
	0.18 (0.01)
	0.18 (0.02)
	0.18 (0.02)
	0.18 (0.01)
	0.18 (0.02)
	0.19 (0.02)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.15 (0.01)
	0.16 (0.01)
	0.14 (0.02)

	H + D + C
	0.17 (0.01)
	0.18 (0.02)
	0.17 (0.01)
	0.17 (0.01)
	0.17 (0.01)
	0.17 (0.01)
	0.18 (0.01)
	0.17 (0.02)
	0.18 (0.02)
	0.17 (0.01)
	0.18 (0.02)
	0.18 (0.02)
	0.16 (0.01)
	0.16 (0.02)
	0.16 (0.01)
	0.16 (0.01)
	0.17 (0.01)
	0.15 (0.02)

	B + H + D + C
	0.18 (0.01)
	0.18 (0.02)
	0.17 (0.01)
	0.18 (0.01)
	0.17 (0.02)
	0.18 (0.01)
	0.18 (0.01)
	0.18 (0.02)
	0.18 (0.02)
	0.18 (0.01)
	0.18 (0.02)
	0.19 (0.02)
	0.16 (0.01)
	0.16 (0.02)
	0.17 (0.01)
	0.16 (0.01)
	0.17 (0.01)
	0.15 (0.02)


Note. T = total sample; 1 = All MR Sites but Site 1; 2 = All MR Sites but Site 2; 3 = All MR Sites but Site 3; 4 = All MR Sites but Site 4; 5 = All MR Sites but Site 5. Standard deviation (SD) appears in parentheses.



Suppl. Table 13. Hold-Out Validation: Mean prediction performance (R2) for different cognitive test scores across different MR sites.
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions

	
	1
	2
	3
	4
	5
	1
	2
	3
	4
	5
	1
	2
	3
	4
	5

	B 
	0.07 
(0)
	0.05
 (0)
	0.08
 (0)
	0.06
 (0)
	0
(0)
	0.09 
(0)
	0.08
 (0)
	0.1
(0)
	0.08
 (0)
	0.03
 (0)
	0.06
 (0)
	0.07
 (0)
	0.08 
(0)
	0.06 
(0)
	0
(0)

	H
	0.06
 (0)
	0.05 
(0)
	0.07 
(0)
	0.05
 (0)
	0
(0)
	0.06
 (0)
	0.06
 (0)
	0.08 
(0)
	0.06
 (0)
	0.03
 (0)
	0.05
 (0)
	0.06
 (0)
	0.05 
(0)
	0.06
 (0)
	0
(0)

	D
	0.23
 (0)
	0.21
 (0)
	0.21
 (0)
	0.22
 (0)
	0.17
 (0)
	0.23
 (0)
	0.22 
(0)
	0.22
 (0)
	0.25 
(0)
	0.2
(0)
	0.15
 (0)
	0.16
 (0)
	0.16 
(0)
	0.16
 (0)
	0.1
(0)

	C
	0.23
 (0)
	0.19
 (0)
	0.2
(0)
	0.21
 (0)
	0.16
 (0)
	0.2
(0)
	0.17 
(0)
	0.16
 (0)
	0.16 
(0)
	0.14
 (0)
	0.14
 (0)
	0.14 
(0)
	0.12
 (0)
	0.14 
(0)
	0.1
(0)

	B + H
	0.1
(0)
	0.09
 (0)
	0.11
 (0)
	0.09
 (0)
	0.03
 (0)
	0.11
 (0)
	0.11
 (0)
	0.13
 (0)
	0.11
 (0)
	0.07
 (0)
	0.08
 (0)
	0.1
(0)
	0.1
(0)
	0.09
 (0)
	0.03
 (0)

	B + D
	0.23
 (0)
	0.21
 (0)
	0.22
 (0)
	0.23
 (0)
	0.18
 (0)
	0.24
 (0)
	0.22
 (0)
	0.23
 (0)
	0.25
 (0)
	0.21 
(0)
	0.16
 (0)
	0.17
 (0)
	0.18
 (0)
	0.17 
(0)
	0.11
 (0)

	B + C
	0.26
 (0)
	0.22 
(0)
	0.24
 (0)
	0.25
 (0)
	0.19 
(0)
	0.24
 (0)
	0.21
 (0)
	0.22
 (0)
	0.21
 (0)
	0.19
 (0)
	0.16
 (0)
	0.17 
(0)
	0.17
 (0)
	0.18 
(0)
	0.13
 (0)

	H + D
	0.23
 (0)
	0.21
 (0)
	0.22
 (0)
	0.23
 (0)
	0.18
 (0)
	0.24
 (0)
	0.23 
(0)
	0.23
 (0)
	0.25
 (0)
	0.21
 (0)
	0.16
 (0)
	0.17 
(0)
	0.17
 (0)
	0.17 
(0)
	0.11
 (0)

	H + C
	0.25
 (0)
	0.22
 (0)
	0.23
 (0)
	0.23 
(0)
	0.18
 (0)
	0.22
 (0)
	0.2
(0)
	0.2
(0)
	0.19 
(0)
	0.17 
(0)
	0.16
 (0)
	0.16 
(0)
	0.14 
(0)
	0.17
 (0)
	0.13 
(0)

	D + C
	0.33
 (0)
	0.29
 (0)
	0.3
(0)
	0.32
 (0)
	0.26
 (0)
	0.31
 (0)
	0.28
 (0)
	0.29
 (0)
	0.3 
(0)
	0.26
 (0)
	0.21
 (0)
	0.21 
(0)
	0.21
 (0)
	0.22
 (0)
	0.16
 (0)

	B + H + D
	0.23
 (0)
	0.21
 (0)
	0.22
 (0)
	0.23
 (0)
	0.18
 (0)
	0.24
 (0)
	0.23 
(0)
	0.23
 (0)
	0.25 
(0)
	0.21
 (0)
	0.16 
(0)
	0.17
 (0)
	0.18
 (0)
	0.17 
(0)
	0.12
 (0)

	B + H + C
	0.27
 (0)
	0.24
 (0)
	0.25
 (0)
	0.25
 (0)
	0.2
(0)
	0.25
 (0)
	0.23
 (0)
	0.24 
(0)
	0.22 
(0)
	0.2
(0)
	0.17
 (0)
	0.18
 (0)
	0.17
 (0)
	0.19 
(0)
	0.14 
(0)

	B + D + C
	0.33
 (0)
	0.3
(0)
	0.3
(0)
	0.32
 (0)
	0.26
 (0)
	0.31
 (0)
	0.29
 (0)
	0.29 
(0)
	0.31 
(0)
	0.27
 (0)
	0.21
 (0)
	0.21 
(0)
	0.22
 (0)
	0.22
 (0)
	0.17
 (0)

	H + D + C
	0.33
 (0)
	0.29
 (0)
	0.3
(0)
	0.32
 (0)
	0.26
 (0)
	0.31
 (0)
	0.28
 (0)
	0.29
 (0)
	0.3 
(0)
	0.26
 (0)
	0.21 
(0)
	0.21
 (0)
	0.21
 (0)
	0.22 
(0)
	0.17 
(0)

	B + H + D + C
	0.33
 (0)
	0.3
(0)
	0.31
 (0)
	0.32
 (0)
	0.26
 (0)
	0.31
 (0)
	0.29
 (0)
	0.3
(0)
	0.31
 (0)
	0.27
 (0)
	0.21
 (0)
	0.22
 (0)
	0.22 
(0)
	0.22
 (0)
	0.17
 (0)


Note. T = total sample; 1 = MR Site 1; 2 = MR Site 2; 3 = MR Site 3; 4 = MR Site 4; 5 = MR Site 5. Standard deviation (SD) appears in parentheses.





Suppl. Table 13 cont. Hold-Out Validation: Mean prediction performance (R2) for different cognitive test scores across different MR sites.
	
	Verbal WM
	Semantic Fluency
	Motor Speed

	
	1
	2
	3
	4
	5
	1
	2
	3
	4
	5
	1
	2
	3
	4
	5

	B 
	0.04 
(0)
	0.03
 (0)
	0.05
 (0)
	0.03 
(0)
	-0.03
 (0)
	0.01 
(0)
	0.02
 (0)
	0.02
 (0)
	0
(0)
	0.01
 (0)
	0.05 
(0)
	0.04
 (0)
	0.06 
(0)
	0.02
 (0)
	-0.02 
(0)

	H
	0.02 
(0)
	0.01
 (0)
	0.03
 (0)
	0.02
 (0)
	-0.03
 (0)
	0.02
 (0)
	0.02
 (0)
	0.03
 (0)
	0
(0)
	0.01
 (0)
	0.05
 (0)
	0.06
 (0)
	0.07 
(0)
	0.03 
(0)
	0.02
 (0)

	D
	0.07
 (0)
	0.09
 (0)
	0.08
 (0)
	0.09
 (0)
	0.06
 (0)
	0.06 
(0)
	0.06
 (0)
	0.08
 (0)
	0.06 
(0)
	0.07
 (0)
	0.12 
(0)
	0.12
 (0)
	0.13
 (0)
	0.07
 (0)
	0.08
 (0)

	C
	0.13
 (0)
	0.14
 (0)
	0.14
 (0)
	0.15 
(0)
	0.1
(0)
	0.17 
(0)
	0.15 
(0)
	0.15
 (0)
	0.13
 (0)
	0.11
 (0)
	0.06 
(0)
	0.05
 (0)
	0.05 
(0)
	0.03
 (0)
	0.02
 (0)

	B + H
	0.04
 (0)
	0.04
 (0)
	0.06
 (0)
	0.04
 (0)
	-0.01 
(0)
	0.03
 (0)
	0.03 
(0)
	0.04
 (0)
	0.01 
(0)
	0.02
 (0)
	0.08 
(0)
	0.08
 (0)
	0.1 
(0)
	0.05
 (0)
	0.04
 (0)

	B + D
	0.09
 (0)
	0.09
 (0)
	0.09
 (0)
	0.1
(0)
	0.06
 (0)
	0.07
 (0)
	0.08 
(0)
	0.09
 (0)
	0.07 
(0)
	0.08
 (0)
	0.13
 (0)
	0.13
 (0)
	0.14
 (0)
	0.08
 (0)
	0.08 
(0)

	B + C
	0.16
 (0)
	0.16 
(0)
	0.17
 (0)
	0.17
 (0)
	0.11
 (0)
	0.18
 (0)
	0.17
 (0)
	0.17
 (0)
	0.14 
(0)
	0.13
 (0)
	0.11 
(0)
	0.08
 (0)
	0.1 
(0)
	0.07 
(0)
	0.05
 (0)

	H + D
	0.08
 (0)
	0.09
 (0)
	0.09
 (0)
	0.09
 (0)
	0.06
 (0)
	0.07 
(0)
	0.07
 (0)
	0.09
 (0)
	0.07
 (0)
	0.08
 (0)
	0.14
 (0)
	0.14 
(0)
	0.15
 (0)
	0.09
 (0)
	0.1
(0)

	H + C
	0.14
 (0)
	0.15 
(0)
	0.15
 (0)
	0.16
 (0)
	0.1
(0)
	0.17
 (0)
	0.15
 (0)
	0.16
 (0)
	0.13
 (0)
	0.12
 (0)
	0.1
 (0)
	0.09
 (0)
	0.11
 (0)
	0.07 
(0)
	0.08
 (0)

	D + C
	0.16
 (0)
	0.17
 (0)
	0.16
 (0)
	0.18
 (0)
	0.13 
(0)
	0.18
 (0)
	0.17
 (0)
	0.18
 (0)
	0.16
 (0)
	0.13
 (0)
	0.15
 (0)
	0.13
 (0)
	0.15
 (0)
	0.09 
(0)
	0.1
(0)

	B + H + D
	0.09
 (0)
	0.09
 (0)
	0.1
(0)
	0.1
(0)
	0.06
 (0)
	0.08
 (0)
	0.08
 (0)
	0.1
(0)
	0.07
 (0)
	0.09
 (0)
	0.14
 (0)
	0.15
 (0)
	0.15
 (0)
	0.09
 (0)
	0.1
(0)

	B + H + C
	0.15
 (0)
	0.16
 (0)
	0.17 
(0)
	0.17
 (0)
	0.11
 (0)
	0.18
 (0)
	0.17
 (0)
	0.17
 (0)
	0.14
 (0)
	0.13
 (0)
	0.12 
(0)
	0.1
(0)
	0.12
 (0)
	0.08 
0)
	0.09
 (0)

	B + D + C
	0.16
 (0)
	0.18
 (0)
	0.17
 (0)
	0.18 
(0)
	0.13
 (0)
	0.19 
(0)
	0.18
 (0)
	0.19
 (0)
	0.17
 (0)
	0.14
 (0)
	0.15
 (0)
	0.13
 (0)
	0.15
 (0)
	0.1 
(0)
	0.1
(0)

	H + D + C
	0.16
 (0)
	0.18
 (0)
	0.17
 (0)
	0.18
 (0)
	0.13
 (0)
	0.18
 (0)
	0.17
 (0)
	0.19
 (0)
	0.16
 (0)
	0.14
 (0)
	0.16
 (0)
	0.15
 (0)
	0.16
 (0)
	0.1 
(0)
	0.12
 (0)

	B + H + D + C
	0.16
 (0)
	0.18
 (0)
	0.18
 (0)
	0.18
 (0)
	0.13
 (0)
	0.19
 (0)
	0.18
 (0)
	0.19
 (0)
	0.17
 (0)
	0.15
 (0)
	0.16
 (0)
	0.15 
(0)
	0.17 
(0)
	0.11
 (0)
	0.12
 (0)


Note. T = total sample; 1 = MR Site 1; 2 = MR Site 2; 3 = MR Site 3; 4 = MR Site 4; 5 = MR Site 5. Standard deviation (SD) appears in parentheses.





Suppl. Figure 3. Internal Validation: Mean prediction performance (R2) for different cognitive test scores across different MR Sites. 
[image: ]
Note. Prediction performance for different cognitive test scores [A-F] based on structural brain data, health, demographics and cognition across different MR Sites in the internal validation. Mean Coefficient of Determination (R2) across algorithms shown. Error bars represent mean standard deviation (SD) across folds. Grey shaded areas indicate ML results R2 > 0.1.












Suppl. Figure 4. Hold-Out Validation: Mean prediction performance (R2) for different cognitive test scores across different MR Sites. 
[image: ]
Note. Prediction performance for different cognitive test scores [A-F] based on structural brain data, health, demographics and cognition across different MR Sites in the hold-out validation. Mean Coefficient of Determination (R2) across algorithms shown. Error bars represent mean standard deviation (SD) across folds. Grey shaded areas indicate ML results R2 > 0.1.












Suppl. Table 14. External validation in 1000BRAINS data. 
	
	Episodic Memory Immediate Recall
	Episodic Memory Delayed Recall
	Executive Functions
	Verbal 
WM
	Semantic Fluency
	Motor 
Speed

	
	NAKO
	1000B
	NAKO
	1000B
	NAKO
	1000B
	NAKO
	1000B
	NAKO
	1000B
	NAKO
	1000B

	B 
	0.08 (0.01)
	-0.6 (0.01)
	0.09 (0.01)
	-0.8 (0.01)
	0.08 (0.01)
	-0.96 (0.01)
	0.03
 (0)
	0.07 
(0)
	0.02
 (0)
	-0.03 (0)
	0.06 (0.01)
	-0.29 (0.02)

	H
	0.06 (0.01)
	-0.1 
(0)
	0.07 (0.01)
	< -1 (0.03)
	0.05 (0.01)
	-0.47 (0)
	0.01
 (0)
	-0.38 (0.01)
	0.02 (0.01)
	-0.01 (0)
	0.05 (0.01)
	-0.67 (0.01)

	D
	0.22 (0.01)
	0.18 
(0)
	0.24 (0.01)
	< -1 (0.02)
	0.15 (0.01)
	-0.41 (0)
	0.08 (0.01)
	0.04 
(0)
	0.06 (0.01)
	0.07
 (0)
	0.13 (0.01)
	< -1 (0.03)

	C
	0.22 (0.01)
	-0.04 (0)
	0.18 (0.01)
	< -1
 (0)
	0.14 (0.01)
	-0.74 (0)
	0.15 (0.01)
	-0.2
 (0)
	0.15 (0.01)
	0.02 
(0)
	0.07 (0.01)
	< -1 (0.01)

	B + H
	0.1 (0.01)
	-0.25 (0)
	0.12 (0.01)
	< -1 (0.02)
	0.1 (0.01)
	-0.57 (0.01)
	0.04 (0.01)
	-0.07 (0)
	0.03 (0.01)
	0.04 
(0)
	0.08 (0.01)
	< -1  (0.01)

	B + D
	0.22 (0.01)
	0.18 
(0)
	0.24 (0.01)
	< -1 (0.01)
	0.16 (0.01)
	-0.36 (0)
	0.09 (0.01)
	-0.06 (0.01)
	0.08 (0.01)
	0.06
 (0)
	0.13 (0.01)
	< -1 (0.01)

	B + C
	0.25 (0.01)
	-0.14 (0)
	0.23 (0.01)
	< -1 (0.01)
	0.18 (0.01)
	-0.7 
(0)
	0.17 (0.01)
	-0.23 (0.01)
	0.16 (0.01)
	0.04 
(0)
	0.1 (0.01)
	-0.8 (0.01)

	H + D
	0.22 (0.01)
	0.2
 (0)
	0.24 (0.01)
	< -1 (0.02)
	0.16 (0.01)
	-0.23 (0)
	0.09 (0.01)
	-0.14 (0)
	0.07 (0.01)
	0 
(0)
	0.14 (0.01)
	< -1 (0.04)

	H + C
	0.23 (0.01)
	0.05 
(0)
	0.2 (0.01)
	< -1 (0.01)
	0.16 (0.01)
	-0.43 (0)
	0.15 (0.01)
	-0.42 (0)
	0.15 (0.01)
	0.01
 (0)
	0.09 (0.01)
	-< -1 (0.02)

	D + C
	0.31 (0.01)
	0.25 
(0)
	0.3 (0.01)
	< -1 (0.01)
	0.21 (0.02)
	-0.44 (0)
	0.17 (0.01)
	-0.03 (0)
	0.17 (0.01)
	0.07
 (0)
	0.15 (0.01)
	< -1  (0.03)

	B + H + D
	0.22 (0.01)
	0.2
 (0)
	0.24 (0.01)
	< -1 (0.01)
	0.17 (0.01)
	-0.21 (0)
	0.09 (0.01)
	-0.27 (0)
	0.08 (0.01)
	0 
(0)
	0.14 (0.01)
	< -1 (0.02)

	B + H + C
	0.26 (0.01)
	-0.02 (0)
	0.24 (0.01)
	< -1 (0.02)
	0.19 (0.02)
	-0.47 (0.01)
	0.17 (0.01)
	-0.38 (0.01)
	0.16 (0.01)
	0.03
 (0)
	0.12 (0.01)
	-0.89 (0.01)

	B + D + C
	0.31 (0.01)
	0.23 
(0)
	0.3 (0.02)
	< -1 (0.01)
	0.21 (0.02)
	-0.39 (0)
	0.18 (0.01)
	-0.16 (0)
	0.18 (0.01)
	0.06
 (0)
	0.15 (0.01)
	< -1 (0.01)

	H + D + C
	0.31 (0.01)
	0.26
 (0)
	0.3 (0.02)
	< -1 (0.01)
	0.21 (0.02)
	-0.3
 (0)
	0.17 (0.01)
	-0.16 (0)
	0.17 (0.01)
	0.06 
(0)
	0.16 (0.01)
	< -1 (0.03)

	B + H + D + C
	0.31 (0.01)
	0.25
 (0)
	0.3 (0.02)
	< -1 (0.01)
	0.22 (0.02)
	-0.27 (0)
	0.18 (0.01)
	-0.31 (0.01)
	0.18 (0.01)
	0.04
 (0)
	0.16 (0.01)
	< -1  (0.02)


Note. NAKO = trained in NAKO; 1000B = tested in 1000BRAINS. Standard deviation (SD) appears in parentheses.




















Suppl. Figure 5. External Validation: Mean prediction performance (R2) for different cognitive test scores in NAKO (Training) & 1000BRAINS (Test). 
[image: Ein Bild, das Text, Screenshot, Zahl, parallel enthält.

KI-generierte Inhalte können fehlerhaft sein.]
Note. Prediction performance for different cognitive test scores [A-F] based on structural brain data, health, demographics and cognition in NAKO and 1000BRAINS. Mean Coefficient of Determination (R2) across algorithms shown. Error bars represent mean standard deviation (SD) across folds. Grey shaded areas indicate ML results R2 > 0.1. * For easier visibility, R2 values < -1 were plotted at the level of -1 [Episodic Memory Delayed Recall; Executive Functions].
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