Brain iron deposits are associated with general cognitive ability and cognitive aging
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Supplementary results
The relationships of iron deposits (IDs) with the six individual subtests of the WAIS-IIIUK (Wechsler, 1998a) that constitute the general cognitive ability factor are shown in the upper part of Supplementary Table S1. Except for Digit Span Backwards, all subtests showed a significant negative association with IDs. For four of the six tests (Symbol Search, Digit Symbol, Matrix Reasoning, and Block Design), the association survived controlling for Moray House Test IQ at age 11 (i.e., prior general cognitive ability) (Deary et al, 2007; Scottish Council for Research in Education, 1949), indicating unique effects of IDs on age-related cognitive decline. 

In addition to the WAIS-IIIUK, a series of other cognitive tests were administered at the same testing session at age 72 (for details, see reference 11). These included three so-called elementary cognitive tasks (simple reaction time, 4-choice reaction time and inspection time), which were submitted to a principal components analysis to derive a general speed of information processing factor (explained variance of the first unrotated component: 55.39%) as well as six subtests of the Wechsler Memory Scale IIIUK (Logical Memory initial recall, Logical Memory delayed recall, Spatial Span forward, Spatial Span backward, Verbal Paired Associates I (1st recall), and Verbal Paired Associates II) (Wechsler, 1998b), from which a general memory factor was extracted (explained variance of the first unrotated component: 36.82%). As the middle part of Supplementary Table S1 shows, none of these tests and factors was significantly related to IDs, neither before nor after controlling for childhood IQ. Thus, IDs seem to affect general cognitive ability, but not information processing speed or memory.
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Supplementary table
Table S1. Censored (tobit) correlations of brain iron deposits with the individual tests that constitute the general cognitive ability factor as well as measures of information processing speed, memory, and estimated early-life cognitive ability.

	
	Percentage of iron deposits in brain tissue
	Percentage of iron deposits in brain tissue,

with age 11 IQ controlled*

	WAIS-IIIUK subtests that define the general cognitive ability factor

Symbol Search

Digit Symbol

Matrix Reasoning

Letter-Number Sequencing

Digit Span Backwards

Block Design

General information processing speed factor
Simple reaction time (mean)

Choice reaction time (mean)

Inspection time

General memory factor (WMS)
Logical Memory (initial recall)

Logical Memory (delayed recall)

Spatial Span (forward)

Spatial Span (backward)

Verbal Paired Associates I (1st recall)

Verbal Paired Associates II


	-.23

(-.39, -.08)

-.23

(-.38, -.08)

-.28

(-.45, -.12)

-.20

(-.38, -.02)

-.12

(-.28, .05)

-.30

(-.47, -.13)

.04

(-.11, .20)

.09

(-.05, .24)

.00

(-.18, .18)

.00

(-.18, .17)

-.07

(-.24, .11)

.05

(-.12, .23)

-.01

(-.18, .16)

-.04

(-.21, .13)

-.06

(-.24, .12)

-.01

(-.19, .17)

.03

(-.13, .19)
	-.18

(-.34, -.03)

-.19

(-.34, -.04)

-.25

(-.42, -.09)

-.14

(-.32, .04)

-.06

(-.22, .10)

-.26

(-.44, -.08)

-.01

(-.17, .16)

.07

(-.09, .22)

-.04

(-.22, .14)

.02

(-.16, .20)

.04

(-.15, .22)

.13

(-.05, .31)

.05

(-.12, .23)

-.06

(-.23, .12)

-.03

(-.22, .15)

.00

(-.18, .18)

.06

(-.10, .22)


Notes: 95% confidence intervals in brackets. All coefficients are fully standardized.

Age in days at cognitive testing and gender are controlled in all analyses.
WAIS: Wechsler Adult Intelligence Scale, WMS: Wechsler Memory Scale.

*: By adjusting for cognitive ability at age 11, this means the coefficients in this column effectively represent the association between IDs and relative cognitive change between childhood and old age.
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Figure S1. Screen capture of the software module that performs the segmentation. From left to right: An axial slice of a fused T1/T2 volume, the result of segmenting the CSF in the slice (the CSF mask appears in blue color), and the 32 clusters resultant from the MVQ algorithm mapped in the normalised RG space.
