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4. Rationale:

Cognitive ability in early adulthood appears to track well to late-lifel. Several studies®*
have documented associations between cognitive or school performance measured during
childhood and the prevalence of dementia in old age, with one study finding associations
with performance in children as young as 11 years old®.

In one study, lower cognitive performance at age 22 was associated with specific markers
of Alzheimer’s Disease (AD), including Braak Stage and neurofibrillary tangles, in late
life?. In the ARIC study, cognitive performance and 6-year cognitive decline assessed in
late midlife (mean age ~60) were both associated with incidence of hospitalized dementia
occurring years later®. Higher level of education has been consistently associated with
lower risk of dementia®, a finding replicated in ARIC-NCS’.

These associations have been interpreted as manifestations of cognitive reserve®®. The
reserve associated with cognitive ability may be represented by neural structural
differences, as has been shown for the ability to speak two or more languages®°.

Participants in the ARIC study had their cognitive performance assessed in midlife. More
than 300 participants of ARIC subsequently underwent florbetapir PET in late-life
(approximately 20 years after assessment of vascular risk factors, cognition, and
education) allowing for comparisons between midlife factors and late-life B-amyloid
deposition. Our aim is to examine the association of education level, midlife cognitive
performance, and midlife cognitive trajectories with late-life cerebral p-amyloid
deposition.

5.  Main Study Questions:

Aim 1

To examine the association between cognitive function assessed at visits 2 and 4
(separately) with cerebral B-amyloid deposition measured on PET.

Hypothesis: we hypothesis that cognitive function in midlife will be associated with AB
deposition in late-life

Aim 2

To examine the association between change in cognitive function from visits 2 to visit 4
with cerebral B-amyloid deposition measured on PET.

Hypothesis: we hypothesis that change in cognitive function in midlife will be associated
with AB deposition in late-life

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Study Design



Non-concurrent cross-sectional design using information from visits 2 and 4 with PET
markers at visit 5

Exclusions
We will exclude participants who meet any of the following criteria:
- Did not undergo ARIC-PET
- Race other than black or white
- Missing covariates (described below)
- Prevalent stroke at visit 2

Exposure — cognitive function at visit 2 and 4, change in cognitive function from visit 2 to 4
- Cognitive function was assessed at visit 2 and 4 using the following tests:

o Delayed word recall test (DWRT)

o Digit symbol substitution test (DSST)

o Word fluency test (WFT)

o For each test, we will calculate a Z score by subtracting the test mean and
dividing by the standard deviation. We will also create a global measure of
cognitive performance by averaging the Z scores the three tests. We will
also consider the use of latent variables in place of the individual tests
(work developed by Alden Gross, MP#2215)

- Cognitive change from visit 2 to visit 4

o We will use the difference between individual test scores and also create a

global composite of the difference in scores between the visits
- Education:

o We will examine education categorized as: less than high school, high
school or GED or vocational, or college or professional education

o We will also examine education continuously as years of education

Outcome — Standardized Uptake Volume Ratio (SUVR) by ARIC-PET

- The standardized uptake value ratio (SUVR) is a measure of relative -amyloid
presence, calculated as the standardized uptake value of florbetapir (% of injected
dose per kg of body weight) in a specific region of interest (ROI) divided by the
standardized uptake value in the cerebellum.

- We will use global cortical SUVR for this analysis, a weighted average (based on
ROI size) of the following regions: precuneus, orbitofrontal cortex, prefrontal
cortex, superior frontal cortex, lateral temporal lobe, parietal lobe, occipital lobe,
anterior cingulate, and posterior cingulate. In secondary analyses we will examine
associations between the exposure variables and specific ROIs. Because of the
skewed distribution of SUVR, we will dichotomize it at the median value of 1.2,
with values >1.2 classified as “elevated”. As no standard cut-point has been
established, we will examine other cut-points as well.

Covariates
We will evaluate the following variables as covariates: age, sex, race, body mass index,
education, systolic and diastolic blood pressure, hypertension, hypertension medication



use, diabetes, diabetes medication use, APOE genotype, smoking, alcohol use, diabetes
duration, and physical activity.

Statistical Analysis:

We will characterize our analytic population using means/standard deviations or percent
for all covariates. We will use logistic regression to characterize the association between
the exposures and dichotomized SUVR. Because of the high prevalence of elevated
SUVR (50% by definition), logistic regression over estimates prevalence estimates. As a
result, we will also use log-binomial and Poisson regression with robust variance
estimation to estimate prevalence estimates.

Effect Modification
We will examine possible effect modification by age, race, sex, and APOE genotype.

Sensitivity analyses
We will consider the following sensitivity analyses:
- We will use inverse probability weighting to account for study dropout or death
between visits 2 and 5
- Exclude participants with incident stroke during follow-up (between visits 2 and
5)

Challenges/Limitations
- We may have limited power in some analyses
- Selection bias of who ends up with an MRI is of concern and may limit
generalizability of our study
- We will not be able to rule out the possibility of residual confounding
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