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3. Timeline:
Data analysis to begin immediately; pen draft expected within 6-9 months.

4. Rationale:

Circadian rhythm alterations occur with aging,* and evidence suggests that circadian rhythm
disturbances may be a risk factor for neurodegenerative diseases.??® Rest-activity rhythms
(RARs) are markers of circadian rhythm? and can be measured from wearable accelerometers.



As accelerometers continuously measure movement over 24 hours, we are able to derive 24-hour
RARs from accelerometetry data, including rhythm strength (amplitude), fragmentation
(intradaily variability), and stability (interdaily stability).* Intradaily variability measures the
amount of alterations of activity-inactivity, interdaily stability measures the day-to-day RARS
consistency, and amplitude is the difference between the activity and inactivity phases.>®

Prior studies have assessed associations of RARs measures with dementia; however,
conflicting results have been reported, particularly for intradaily variability. In the Rush Memory
and Aging Project, participants were followed for up to 15 years and those with higher intradaily
variability had a higher risk of developing Alzheimer’s dementia.” However, in the Rotterdam
Study and Study of Osteoporotic Fractures, no association between intradaily variability and
incident dementia was noted.>® More consistent results have been observed with interdaily
stability and amplitude. Lower amplitude was associated with a higher risk of dementia or
composite outcome of mild cognitive impairment and dementia,®® while no association between
interdaily stability and incident dementia was noted.>8°

In addition to these inconsistent results, these studies have largely been done in cohorts of
women only®89 or predominately white participants.®® Therefore, using data from the
Atherosclerosis Risk in Communities (ARIC) study Black and white males and females, we aim
to use accelerometer data from the Zio XT Patch to analyze the association between circadian
RARs and incident dementia.

5. Main Hypothesis/Study Questions:
Aim: To evaluate the association between circadian RARs and incident dementia.

Hypothesis: Participants with greater intradaily variability (RAR fragmentation), lower interdaily
stability (day-to-day RAR consistency), and lower relative amplitude (rhythm strength) will have
a higher risk of dementia.

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:
Prospective cohort from visit 6 (2016-17) to 2020 (or most recent data available).

Inclusion/Exclusion:

We will include all participants who wore the Zio XT Patch at visit 6 for >3 days. We will
exclude participants with prevalent dementia at visit 6 and those with missing covariates. Those
whose race was other than Black or white will be excluded, as well as Black participants from
the MN and MD centers due to low numbers.

Variables



Exposure: RAR measures were derived from the Zio XT Patch from visit 6 (2016-17) and
include intradaily variability (RAR fragmentation), interdaily stability (day-to-day RAR
consistency), and relative amplitude (rhythm strength). Measures will be assessed
continuously in 1-SD increments.

Primary outcome: Dementia events after visit 6 (through 2020 or latest available data); level
3 dementia diagnosis will be used for all analyses.

- Level 1 includes adjudicated outcomes from visits 6 and 7 NCS evaluations,
including evidence of cognitive decline based on assessments from prior visits.

- Level 2 includes cases identified in level 1, as well as participants who did not
attend NCS visits, but had their cognitive status evaluated through a validated
phone-based cognitive assessment interview.

- Level 3includes level 1 and 2 cases, as well as participants identified through
surveillance for hospitalization discharge codes (ICD-9) or death certificate codes
related to dementia.

Other confounders/covariates (obtained from visit 6, unless otherwise noted): age, sex,
race/center (visit 1), education (visit 1), APOE €4, body mass index, systolic blood pressure,
antihypertensive medication use, diabetes, smoking status, alcohol status, coronary heart
disease, stroke, heart failure, short physical performance battery (SPPB)

Statistical analysis
- Baseline characteristics will be described using mean + SD for continuous variables and
proportions for categorical variables.
- Cox proportional hazards models will be used to assess the association between RAR
measures and incident dementia.
- For all analyses, we will use the following models:
- Model 1 will adjust for age, sex, race/center, education, APOE &4
- Model 2 will additionally adjust for body mass index, systolic blood pressure,
antihypertensive medication use, diabetes, smoking status, alcohol status
- Model 3 will further adjust for coronary heart disease, stroke, heart failure
- Interactions by sex, race, APOE ¢4, and self-reported physical activity (met
recommended vs. not) will be explored and stratified models will be reported when
appropriate.
- In a sensitivity analysis, we will additionally adjust for SPPB (as a continuous variable).
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