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Challenges

• Addressing difficult problems, likely no easy answers

• Important disciplinary differences in what to focus on and 
priorities in research design and conventions

• Disagreement about focus on measures of brain pathology or cognitive 
function or diagnosis

• What are we looking for:  silver bullets or complexity?

• Do we have the data infrastructure to find what we are looking 
for?
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Social science concerns

• Are the data representative of some population of interest?

• Are the outcomes usefully measured?
• What are tradeoffs between measurement error and sample size

• Are we collecting a large enough sample to match our 
envisioned effect size?

• Do we have in place strong data sharing and reproducibility 
protocols?
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Session:  Health and Social Policies

• Constrained question: Identifying Midlife Social Exposures that 
Might Modify Risk for Cognitive Impairment Associated with 
Early Life Disadvantage

• Less constrained: Identifying Social/Health Policies that Might 
Modify Risk for Cognitive Impairment

• Not education policies (other session’s focus)
• Note that we have no broad social/health policies that target cognitive 

impairment, so presumably any effects are unintended, likely modestly 
sized 
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Aligning target outcomes and exposures

• Less constrained: Identifying Social/Health Policies that Might Modify 
Risk for Cognitive Impairment

• Even less constrained: Identifying Social/Health Policies that Might 
Shape Later Life Cognitive

• We have representative, modest-to-big-sized data results for:
• Early nutrition
• Lead and environmental contaminants
• Resources, family SES, area-level SES
• Life course occupations
• Health care access

• These studies sometimes are tied in with cognitive decline / 
diagnosis (often with mixed, underpowered results) but not brain 
pathology
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Questions we cannot answer well

• Less constrained: Identifying Social/Health Policies that Might 
Modify Risk for Cognitive Impairment

• More constrained: Identifying Social/Health Policies that Might 
shape old-age brain pathology

• Mis-matched data, unrepresentative samples, but deep phenotyping
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Promising opportunities / directions

• Consider complexity and small/modest effect sizes

• Consider diagnosis, mortality outcomes (not cognition) collected 
in big data

• Recognize that HRS-sized data and convenience/clinical 
samples are risky options

• Electronic Health Records (David)
• Administrative data / matched with surveys
• Linked Historical / administrative / mortality databases
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Ex: Big data, Medicare Claims
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Ex: Big Surveys
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Focusing on dementia mortality outcomes

• Allows other ‘big’ data from vital statistics
• Obstacle

• US Death Records have limited information, cannot speak to life course
• Filling in this gap

• “Big” Surveys linked with death records
• National Longitudinal Mortality Study (>2M, >20K AD deaths)
• Mortality Disparities in American Communities (>3M, 20K AD deaths)
• Diet and Health Study (400K. >1K AD deaths)

• However, restricted access
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Diet and Health Study
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Emerging infrastructures 
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Ongoing challenges:  Data

• The majority of data that focuses on dementia is 
• too small, unless we are committed to silver bullets only
• Without effort to consider representativeness, which is an unforced 

error
• A second tranche of data is representative, still too small, and 

lacking the deep phenotyping
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Example:  Parity and AD incidence: HRS
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Parity and AD: UK Biobank

• Yan Zheng and Jason Fletcher. “The Association between 
Parity and Odds of Alzheimer’s Disease and Dementias Status” 
forthcoming at Demography 

• UK Biobank (500,000 respondents, reporting on their parents)
• Parental AD: 37K cases for moms, 20K cases for dads
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Ongoing challenges:  Data
• The majority of data that focuses on dementia is 

• too small, unless we are committed to silver bullets only
• Without effort to consider representativeness, which is an unforced error

• A second tranche of data is representative, still too small, and lacking the deep 
phenotyping

• Administrative data, especially Medicare is prohibitively 
expensive

• Funders/stakeholders should think about what we are failing to uncover 
because we can’t ask the important questions

• Large Scale survey data seems to confuse size with 
representative (UK Biobank, All of Us)
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Big, but unrepresentative samples
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What an outsider might see when reviewing 
ADRD research--conventions
• Very high priority on phenotype/outcome measurement

• Uncertainty around what to measure and how to classify ADRD 
status; seemingly large changes over time

• Naïve / cursory focus on social environment

• Indifference to representativeness
• Mostly researchers do not even try to address the issue

• High levels of monopoly power 
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What an outsider might see when reviewing 
ADRD research--output
• Enormous NIH and private funding

• Lots of research output: data collection, academic papers, 
clinical trials

• Little progress on treatment or cure

• Instances of scientific fraud
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Backing out the implicit conventions in ADRD

• Biological / genetic effects are, basically, universal
•  representative samples are not essential

• Focus on looking for silver bullets
• Big samples are not essential

• Data are valuable to individual PIs and teams
• no reproducibility efforts, very limited data sharing infrastructure, lack 

of norms around research transparency 

• We need to recognize the risk associated with these 
conventions in failing to make any progress on ADRD
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Potential lessons from genetic discovery

• Paradigm shift from silver bullets to incremental effects/complexity

• Candidate genes ended up being a monumental waste of funding 
and effort

• Search for silver bullets, buttressed by animal model evidence

• OGOD infinitesimal model of genetic effects

• Bigger N dominates measurement precision

• Researcher degrees of freedom: Need for replication and 
reproducibility 
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Next steps?
• Level up the research—I have outlined many problems that have 

been solved in social science research

• Should there be a handoff of funding and focus, away from medical 
sciences?

• Entertain alternative theories/conceptual focuses
• What if there is no silver bullet?
• and
• What if the incremental and complex determinants are environmental and 

interactive?
• Pollution, chemicals
• Early life course

• These issues all point to the enormous potential to leverage 
underused and new data, and the hurdles are surmountable  
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Summary

• Shockingly high level of resources focused on medical studies of 
ADRD, compared to other conditions

• Likely that these investments were not “shovel ready”
• Produced minimal advances

• Use of small convenience samples with little regard for the problems 
this can pose, especially when effect sizes are small compared to 
the size of the likely biases

• Silver bullets are assumed; this is an extraordinarily risky  
assumption to maintain, as produced evidence can make us dumber

• Monopolistic system of investigation
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Examples: Fraud
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Examples:  naïve to social environment

• Neighborhood Atlas / Area Deprivation Index

Rehkopf, David H., and Robert L. Phillips Jr. "The Neighborhood Atlas Area Deprivation Index And 
Recommendations For Area-Based Deprivation Measures: Perspective offers recommendations for 
improving area-based deprivation measures." Health Affairs 42, no. 5 (2023): 710-711.
Hannan, Edward L., Yifeng Wu, Kimberly Cozzens, and Brett Anderson. "The Neighborhood Atlas 
Area Deprivation Index For Measuring Socioeconomic Status: An Overemphasis On Home Value: 
Study examines the Neighborhood Atlas Area Deprivation Index as a tool to measure socioeconomic 
status." Health Affairs 42, no. 5 (2023): 702-709.
Petterson, Stephen. "Deciphering the Neighborhood Atlas Area Deprivation Index: the consequences 
of not standardizing." Health Affairs Scholar 1, no. 5 (2023): qxad063. 27



Examples: Non-Universal Genetic effects 
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