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Objective of the study:

Aging takes a toll on the brain and body. As people get older they show increased
risk for heart disease, diabetes, and marked declines in many cognitive functions
(Anstey & Smith, 1999; Unverzagt et al., 2001). In addition, the brain begins to
accrue damage and deteriorate. One form of damage is white matter lesions,
which accumulate as adulthood progresses (Au et al., 2006; Habes et al., 2016;
Hedden et al., 2012; Tuladhar et al., 2015). While white-matter hyperintensity load
has been linked to cognition, to our knowledge this has only been shown in
samples with a broad range of age (Au et al., 2006; Habes et al., 2016). In addition,
previous studies have failed to address the fact that chronological age is
confounded with the effects of interest, due to the fact that aging is related to
both declines in health and cognition as well as the accrual of white matter lesions
(Anstey & Smith, 1999.; Habes et al., 2016). Here we propose investigating the links
between white matter lesions and cognition in a longitudinal birth cohort of 1000
individuals all aged 45. An important advantage of the Dunedin dataset is that
cognitive ability has been measured in both childhood and adulthood. We will
leverage this data to address whether childhood cognitive ability leads to white
matter lesions or whether white matter lesions drive cognitive decline.

Data analysis methods:
To generate measures of white matter lesion prevalence, we used the UBO pipline

(https://cheba.unsw.edu.au/group/neuroimaging-pipeline), which was trained
using vascular cohorts and demonstrates reliable identification of white matter
lesions in out of sample images (Jiang et al., 2018).

The statistical software R (v. 3.4.4) will be used to run linear regression to test for
predictive relationships. All code will be made available.

Variables needed at which ages:
UBO White matter lesion outputs
Brain Integrity, Age 3



https://cheba.unsw.edu.au/group/neuroimaging-pipeline

Childhood WISC 1Q (7-11)

Performance IQ (7-11)

Verbal I1Q (7-11)

WAIS IQ (Age 45) plus the four index scores:

WMI (45)

PRI (45)

VRI (45)

PSI (45)

Trail making test (13 and 45)

Rey Auditory-Verbal Learning Test (age 13 and 45)
Grooved Pegboard Test (age 13 and 45)
Self-reported Mild Cognitive Impairment at 45
Informants report of Mild cognitive impairment at 45
Educational GWAS polygenic score (EA3)

Significance of the Study (for theory, research methods or clinical practice):

To further expand our knowledge of how white matter lesions in middle aged adults
are associated with IQ and cognitfion, at different fimepoints of life. White matter
lesions may represent an early sign of problematic aging that could be a surrogate
biomarker for early aging trials and intervention.
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