Genes
Environment

Health
HUMAN DEVELOPMENT, BIRTH TO DEATH Behavior

Concept Paper Form

Provisional Paper Title: Neighborhood Aggregation of Dementia Diagnoses and Midlife
Dementia Risk

Proposing Author: Aaron Reuben

Author’s Email: aaron.reuben@duke.edu

P.l. Sponsor: Temi Moffitt and Avshalom Caspi
(if the proposing author is a student or colleague of an original PI)

Today’s Date: 3/6/2023

Please describe your proposal in 2-3 pages with sufficient detail for helpful review.

50 million individuals worldwide are currently living with Alzheimer’s disease and
related dementias (ADRD), a number expected to triple within the next thirty years as the
global population of older adults grows.! With no existing interventions that can effectively
halt or delay dementing illness progression,? primary prevention of disease has become a
critical global goal.

After decades of evidence have accrued to indicate that individual behavior choices
can lower disease risk (e.g., drinking less alcohol, eating a Mediterranean diet, pursuing
daily physical activity),® attention has now shifted to examining the spaces in which
individual behavior choices occur.*’ The neighborhoods in which older adults live greatly
constrain the social, recreational, and dietary choices that they may make on a daily basis,
with potential implications for the health of their aging brains.*’ Neighborhoods also
determine the physical and chemical nervous-system stressors that these adults may be
regularly exposed to, including air and water pollutants, noise, temperature extremes, and
potential natural and human-caused disasters.*”’

Accordingly, dementia diagnoses and preclinical dementia antecedents (e.g.,
cognitive decline) have been found to aggregate in neighborhoods with disadvantageous
physical, social and economic characteristics over and above the personal risk-
demographics of individuals living in those neighborhoods (i.e., age, sex, social class
position).8-1 This suggests that neighborhood-based interventions could offer a new
avenue for primary dementia prevention — an avenue that could leverage existing
resources outside the healthcare sector, influence whole communities at once, and operate
without necessarily requiring individual behavior change. For example, existing
interventions targeting individuals at-risk for disease due to neighborhood conditions, such
as voucher programs facilitating neighborhood mobility, have shown surprising efficacy for
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reducing intractable chronic disease outcomes, such as obesity and diabetes.®
Interventions and natural experiments targeting whole neighborhoods, meanwhile, such as
vacant-lot greening initiatives and redevelopment programs, have been found to influence
wide segments of the population simultaneously, with moderate to large effects recorded in
RCTs in domains as diverse as criminal behavior,® diet,!° and mental health.*!

However, many questions remain to be answered about the nature of neighborhood-
based risk for dementia. A primary one is when in the lifespan such risk emerges. The
lion’s share of the evidence about neighborhood-ADRD associations arrives from studies of
older adults who have either received diagnoses, donated their brains for autopsy study, or
been observed longitudinally over the last years of their life.®-1! This limits causal inference
and the identification of intervention pathways for three reasons. First, it does not rule out
reverse causation, whereby individuals in the long preclinical phase of ADRDs migrate to
less desirable neighborhoods as a consequence of their illness (e.g., cognitive decline
forces early outflow from the labor market). Second, it does not rule out the accumulation in
disadvantaged neighborhoods of individuals at-risk for ADRDs due to pre-existing shared
risk factors (e.g., low educational attainment earlier in life). Third, it does not indicate when
neighborhood-based interventions (e.g., mobility vouchers) would need to be delivered to
be effective.

The proposed study will address existing gaps in the literature on neighborhoods
and ADRD risk by turning to the New Zealand population and a deeply phenotyped
population-representative New Zealand birth cohort followed to midlife (the Dunedin Study)
to ask: 1) if dementia diagnoses follow neighborhood socioeconomic gradients in the
country of New Zealand and, if so, 2) whether this geographic patterning of dementia is
preceded by a neighborhood socioeconomic gradient in dementia risk factors and
antecedents by midlife, decades before ADRD endpoints emerge.

Data analysis methods:

This study will operate at two levels within the New Zealand population.

First, using the New Zealand Integrated Data Infrastructure’s (IDI) collection of deidentified
whole-of-population administration information on dementia diagnoses in New Zealand we
will ask whether dementia diagnoses aggregate along neighborhood socioeconomic
gradients. Analyses will utilize the NZ Index of Deprivation (NZDep), an area-level
socioeconomic ranking of neighborhoods generated from NZ census records, which is
integrated into the IDI. Analyses will produce descriptive statistics on neighborhoods and
dementia incidence in New Zealand and calculate associations of disadvantaged
neighborhood residence with risk of a dementia diagnosis across a 20-year potential
observation period (1999 to 2019). Analyses will be restricted to the individuals in the IDI
dataset with valid neighborhood information. NZDep information from individuals’ first
address will be the primary independent variable to limit the potential for reverse causation,
although a mean neighborhood deprivation score will also be investigated to capture
residence changes across the study period (up to 20 residences) and the potential
influence of cumulative exposure to disadvantageous neighborhoods. Analyses will follow
the general methods of Richmond-Rakerd et al.*?
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Second, using the longitudinal Dunedin Study’s high-resolution information on dementia
risk factors and antecedents utilized by Reuben et al.,® we will ask whether midlife
dementia risk factors (as captured by the top 4 existing ADRD risk indexes and the
Dunedin Study’s comprehensive risk benchmark, the DunedinARB) and preclinical
antecedents (MRI-assessed brain structure and objective and subjective cognitive function)
follow neighborhood socioeconomic gradients many years before dementia diagnoses
typically emerge (e.g., after age 65). Neighborhood status will be indexed by the NZDep for
the approximately 75% of Study Members living in New Zealand across the study period,
and the matched Australian Index of Relative Socioeconomic Advantage and Disadvantage
(IRSAD) for the 15% of Study Members living in Australia. Analyses will produce
descriptive statistics on neighborhoods and dementia risks / antecedents in the Cohort and
calculate continuous associations of disadvantaged neighborhood residence with ADRD
risk index scores and ADRD antecedents. Neighborhood information from Study Member
home address at age 45 will be the primary independent variable, although a mean
neighborhood deprivation score will also be investigated to capture residence changes
across the previous two decades (covering phases 26, 32, and 38) and the potential
influence of cumulative exposure to disadvantageous neighborhoods. Analyses will follow
the general methods of Reuben et al.® Additional statistical adjustments will be made to
take into account Study Member individual-level social class position (i.e., occupation). If
space allows, follow-up sensitivity tests may investigate potential shared childhood
antecedents of both neighborhood disadvantage residence and ADRD risk, including poor
age 3 brain health and low educational attainment earlier in life.

Variables needed at which ages:
IDI variables will be utilized on-site at the NZ Stats data use offices and are excluded from
the variable request component of this concept note.

Dunedin Study variables to be used will include:

Exposure variables:
- Neighborhood socioeconomic status as indexed by the NZDep or IRSAD for the
neighborhood in which Study Members were living at phase 26, 32, 38, and 45.

Age 45 outcome variables:
- Dementia Risk Indexes from Reuben et al.3
o The 4 ADRD Risk indexes and comprehensive DunedinARB, including the 10
risk domains of the DunedinARB. Individual components of the DunedinARB
may be requested in amendments to this concept note to conduct post-hoc
sensitivity or follow-up tests.
- Dementia Antecedents from Reuben et al.®
o The 6 ADRD antecedents: MRI assessed brainAGE, WMHYV, hippocampal
volume; full-scale 1Q, 1Q decline from childhood, subjective cognitive
complaints.

Potential covariates:
- Sex



- Individual social class position (SES) at phase 26, 32, 38, and 45
- Educational attainment by age 38
- Poor age 3 brain health

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

The proposed study will answer novel questions about the potential aggregation of dementia
diagnoses along neighborhood socioeconomic gradients, including better characterizing the
lifespan timing of these associations. Such information will expand our capacity to investigate and
consider neighborhood-based interventions for ADRDs, opening a potential new avenue in disease
prevention for this hard-to-treat and costly late-life disease of global importance.
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