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Goal

|dentity social and health interventions that can be
delivered in different points in the life course to
modity cognitive impairment/dementia risk.

Opportunity for Health Penn



Current toolkit

* Increasing number of longitudinal survey datasets with rich
outcome measures (incl. biomarkers)

« Growing use of administrative dataset, linked across
individuals-generations

» Causal inference methods (successfully applied to literature
marking early lite shocks)
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Challenges

* Available longitudinal data relatively small =2 little power
identify meaningful eftect sizes)

« Administrative data rarely collect cognition-related outcomes
or lite histories

 Causal inference toolkit challenged with multiple exposures
that may substitute or complement each other, differential
timing of effects
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The dream data infrastructure?

« VERY large, multi-year cohort infrastructure with retrospective and prospective
components

« Complete SES, migration, health, survey-based cognitive batteries
« Deep dive samples for biomarkers, genetic information

. Integ_ration with administrative samples (e.g., tax records, Medicare claims, Census,
Credit Scores)

* Flexible to perform:
* Observational studies

 Randomized-controlled trials (biomedical and social science)

» Fusion design studies: validate survey-based cognitive questions to biomarkers (in levels
and trends)to support population-based inferences

* "Aging moonshot”

« Requires multiple-payers, data agreements, and unified assessment of returns to
investment in both biomedical and social interventions
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Interim strategies: invest in proxies

* |dea: identity correlates
CO%I’]IJ[IVG decli me that can
ound or scaled UF to
arge populations (bill
npayments, credit scores)

. Altematlvely can work
with multiple measures of
cognition ngeve s and
trends) in fusion designs
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Interim strategies: synthetic cohorts
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Interim strategies: make the most of EHRs
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Interim strategies: life course models

* Biological and epidemiologic insights to build parsimonious
model of cognitive decline = scaffolding for analyses with
imperfect data

« Example: applying model of selection and scarring (Lleras-Muney and

Moreau Demography 2022) to study of cumulative effects of pollution
(Deryugina and Reif NBER WP 2023)

 Causal machine learning methods for heterogeneous
treatment effects (across units and over time?) and interactions
between exposures
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Thank you

atheenv@pennmedicine.upenn.edu
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