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Challenge 1: information across the 
spectrum of cognitive impairment
A number of the included 
items are quite, easy – very 
few people get them incorrect 
in population-based samples. 
• Typically come from 

batteries originally 
developed as cognitive 
screeners



Consequences for estimation of latent 
traits

CFAS

Huppert et al., 2005; Gross et al., 2014 

Crosswalk from 
ADAMS



This can create strange trajectories and 
other spurious effects

Butler et al., 1996
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Challenge 2: appropriateness across 
settings (numeracy/literacy)

High levels of missingness 
on executive functioning 

items, particularly in 
settings with low 

literacy/numeracy

Nichols et al., 2022



Challenge 2: appropriateness across 
settings (numeracy/literacy)

Odds of missing data: Illiterate 
compared to literate in CHARLS

Gross et al., Under Review
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Challenge 2: appropriateness across 
settings (context)
Example: In LASI-DAD – the item for naming a cactus was 
changed to coconut, but this still posed problems in Wave 1. 
 

Solution: in Wave 2, changed to naming a tree, more consistent throughout the country



Challenge 3: items should be able to 
detect change over time

Nichols et al., 2024



Challenge 4: estimation on a consistent 
metric when tests change over time
Cognitive tests change over waves as items are added or 
subtracted
• It would be great to be able to estimate a latent trait using 

all tests at all time points 
• This is conceptually possible using CFA: 



But, there are precision requirements
The precision of the battery can’t change substantially when items are 
added/subtracted – this can lead to erroneous conclusions. 

English Longitudinal Study on Aging

Nichols et al., 2024
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Challenges: can we leverage HCAP data 
to make improvements
Ultimately, we want to be able to use what we learned from HCAP to 
enhance the cognitive measures available in the core HRS INS studies. 
• But we cannot create new items, we are limited by the data that have been collected. 



Evidence from ELSA

Mean squared error comparing measures 
derived from core items to gold standard 

factor scores using full HCAP data

Assessment of six 
measures: 
• Word recall
• Sum measure
• Regression predictions (2)
• CFA measures (2)

Nichols et al., 2024



Evidence from ELSA

Bias in coefficients from example risk factor analyses

Nichols et al., 2024



Evidence from ELSA

Effects on standard errors of coefficients of 
example risk factor analyses

Nichols et al., 2024
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Mode effects

Changes or innovations to mode of data collection are likely inevitable, 
but care is needed to assess impacts on dementia measurement. 
• Calibration samples or randomization

Face-to-face vs. telephone in HRS

Smith et al., 2022; Domingue et al., 2023

Web vs. telephone in HRS



Mode effects

Also need to consider whether cognitive tests CAN be 
administered over the phone and/or web
• Phone administration limits ability to present any visual 

stimuli or do drawing tests
• May be possible via web administration, but could have 

different difficulty
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Decision making as a balancing act

Backwards 
compatibility for 
existing studies

Precision across the 
latent trait

Ability to classify 
dementia

Linkage to the HCAP 
studies

Achieving adequate 
precision to estimate 

models with items 
that change over time

Enabling 
comparisons across 

countries

Time and resource 
constraints



Recommendations

Core
• Self-rated memory
• Write/say a sentence
• Immediate & delayed word recall
• Orientation to time
• Overlapping pentagons
• Three-stage task
• Symbol cancellation
• Animal naming
• Serial 7s/Backwards day naming

Extended
• Logical memory story recall
• Constructional praxis
• Go-no-go

Plus: 
• Interviewer observations of 

factors that may have impaired 
performance

• IQCODE for informant reports



The Gateway is a free public resource designed to facilitate cross-national and 
longitudinal studies on aging using the HRS international network of studies.

NIA/NIH 2R01 AG030153, also collaborate on 2R24AG048024, 1U24AG072699

Thank you!
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