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Outline
• Personal stories: consequences of research in nonrepresentative populations
• Examples of population based research
• Solutions and challenges of big data related to
convenience samples vs population based samples
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Personal Perspective from Seeing
Markers for Alzheimer’s Disease
Early studies focused on small samples form highly filtered specialty
samples. Examples:
•
•

Platelet membrane Fluidity (1992)
Amyloid deposits in skin biopsies

Then rare mutations (App717, App 693 and PRIP gene mutations) 1991
Conclusions – there are clearly hazards using small samples from
specialized populations. Can these be avoided with overwhelmingly
large samples?
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Differences in Community Populations
Populations from samples recruited from AMCs and specialty clinics are younger - generally
have more severe disease with stronger “genetic’ finger print in comparison to more
community-based samples:
•

All community recruited populations are not equal - some are more representative
than others.

•

Populations and samples recruited from AMCs and Specialty clinics: Younger, have
more severe disease, higher frequency of apoE e4 allele.

•

"Population based" subjects (from ADPR/ACT) are older, have shorter duration of
symptoms when identified, milder disease.
-

Barnhart RL, et. al., Geographically overlapping Alzheimer’s disease registries: comparisons and implications.
J Geriatri Psychiatry Neurol 1995:8:203-8

-

Tsuang D, et. al., Impact of sample selection on apoE e4 allele frequency: a comparison of two Alzheimer’s
disease samples. J Am Geriatr Soc 1996;44:704-7.

-

Tsuang D, et. al, The utility of ApoE genotyping in the diagnosis of Alzheimer’s disease in a community-based
case series. Arch Neurol 1999;56:1489-95.

-

Brayne, C. [commentary] A population perspective on the IWG-2 research diagnostic criteria for Alzheimer’s
disease [comment on Advancing research diagnostic criteria for Alzheimer’s disease: the IWG-2 criteria] .
Lancet Neurol, 2014;13(6):532-4.
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Strength of Associations and Diagnostic
Performance Changes Based on Population: The
Home Visit Issue (Crane, et. al., 2016)
• Importance of home visit capacity in dementia studies (Alzheimer’s and
Dementia 2016;12:419-426)
• Unique opportunity presented when ACT study began to enroll subjects in
“ACT+” – UW’s ADRC which included NACC requirements.
• ACT (an epi study) supplements in clinic with home visits vs ADRC requires in
clinic visit
• RESULTS: In “full data” Risk of AD ApoE 4 (1.66) vs. clinic only (2.28) p=.008
Neuropath Strength of association for Braak, HS, Cystic infarcts different
• Conclusion: “studies that only include research clinic data may lead to biased
conclusion” Using data missing not at random (MNAR) can provide the wrong
answer and you can’t know direction of bias.
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Population Based Studies in Life Course
Epidemiology Provide Unique Insights – a
Dementia Example
Diagnostic accuracy will be less in everyday populations:
• THERE HAVE TO BE FALSE POSITIVES
• WHY? PERSONS SURVIVE INTO THEIR 90s with plaques and
tangles and no dementia. (Sonnen et al., Arch Neurology 2011)
• Illustrates the complexity and overlap of brain aging and
neurodegenerative diseases.
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Diagnostic Accuracy Likely
Overrated
Diagnostic accuracy will be less in everyday populations:
• THERE HAVE TO BE FALSE POSITIVES
• WHY? PERSONS SURVIVE INTO THEIR 90s with plaques and tangles and no
dementia. (Sonnen et al., Arch Neurology 2011)
• Illustrates the complexity and overlap of brain aging and neurodegenerative
diseases.
WILL THERE ALSO BE FALSE NEGATIVES?
For a condition with a prevalence of 50% and more in the fastest growing segment
of the population this is a difficult question but the answer must be YES.
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Recent Lessons Learned

•

Population based samples allow for assessment of selection bias in autopsy
based research. (Tsuang D, et al., Evaluation of selection bias in an incident based dementia autopsy
case series. Alzheimer Dis Assoc Disord 2005;19:67-73)

•

Using inverse probability weighting to adjust for selection bias and bootstrap
techniques to assess uncertainty one can assess generalizability of autopsy
based inferences to general population from which sample was drawn and
adjust associations based on differences between autopsy sample and
reference population. (Haneuse S, et al., Adjustment for selection bias in observational studies with
application to the analysis of autopsy data. Neuroepidemiol 2009;32(3):229-39)
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Examples of GHRI Work

Group Health /UW Alzheimer’s disease patient registry now Adult
Changes in Thought
•

A 30 year journey: 1986 – today – 2021

•

A source for many companion projects and shared data

10

Living Laboratory
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ACT Living Laboratory of Aging and
Brain Aging
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Examples of GHRI Work, cont.
•

eMERGE – Electronic Medical Records and Genomics – based on
existing medical records and biobanks

•

Sources: ACT and NW institute for Genomics Medicine (NWIGM)

•

NWIGM is a population based sample of persons randomly selected
over 50 – 65 to complement the ACT subjects who were recruited age
65+

•

Our eMERGE is very different from others – offers more complete
EMR data capture and possibility of life course epidemiology; Unique
opportunities to understand phenotyping from EMR including using
NLP

•

Long history of using registries in other areas
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Some Issues
•

The most ideal approach: population based samples and a life
course epidemiology approach

•

To what extent can challenges to external validity of findings be
overcome simply by having giant populations, albeit convenience
and in the case of PMI volunteers who may have a health use
bias?

•

How can we come up with statistical techniques that could help
detect data missing not at random and more robust methods to
address this issue.
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Conclusions
•

Ideally research is set in populations recruited from a known
population base and followed over time with complete availability
of relevant outcomes

•

We need to know generalizability of very large convenience
samples

•

Methods work in this area will be valuable
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QUESTIONS?

