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ABSTRACT

In the absence of effective pharmacological treatment to halt or reverse the course of
Alzheimer’s disease and related dementias (ADRDs), population-level research on the
modifiable determinants of dementia risk and outcomes for those living with ADRD is critical.
The Harmonized Cognitive Assessment Protocol (HCAP), fielded in 2016 as part of the U.S.
Health and Retirement Study (HRS) and multiple international counterparts, has the potential to
play an important role in such efforts. The stated goals of the HCAP are to improve both our
ability to understand the determinants, prevalence, costs, and consequences of cognitive
impairment and dementia in the U.S. and to support cross-national comparisons. The first wave
of HCAP demonstrated feasibility and value of the more detailed cognitive assessments. To
achieve its full potential, we recommend that the HCAP: 1) increase the representation of
racial/ethnic minority participants disproportionately affected by ADRDs, 2) administer the
HCAP repeatedly and with greater frequency to facilitate longitudinal analyses, cross-national
harmonization, and precise characterization of practice and period effects, 3) field a clinical
dementia assessment for at least a subset of HCAP participants, 4) phase-in a baseline
assessment for people under age 60 in order to facilitate research on the earlier stages of
cognitive impairment and midlife dementia prevention, 5) consider dropping lower performing
items from the HCAP to increase feasibility of scaling the assessment to more participants at
more frequent intervals, 6) enhance the documentation, multi-lingual options, training activities,
and randomized sub-studies of language effects or other tools to promote the use of the HCAP
and cross-national comparisons, 7) incorporate blood-based AD biomarkers, and 8) improve the
capacity of the HCAP to understand the consequences of dementia, including for caregivers and
for policy-relevant outcomes such as use of home and community-based services. We believe
that the capacity of the HCAP to achieve its stated goals will be greatly enhanced by considering
these changes and additions.



INTRODUCTION

As of 2017, an estimated 55 million people were living with Alzheimer’s Disease and
Alzheimer’s Disease Related Dementias (AD/ADRD) worldwide; approximately 10 million
individuals are diagnosed with AD/ADRDs each year.! In the absence of effective
pharmacological treatment to halt or reverse the course of AD/ADRDSs,*?* population-level
research on the modifiable determinants of ADRD risk and outcomes for those living with the
disease is critical.* The U.S. Health and Retirement Study (HRS) as well as its global partner
studies have been foundational to this effort to improve population-level knowledge on
AD/ADRD prevention and care, with hundreds of manuscripts indexed in PubMed in the past 15
years. As part of the larger HRS, the extensive Harmonized Cognitive Assessment Protocol
(HCAP)® was fielded in 2016 to a subset of respondents 65 years and older, supplementing the
brief cognitive assessments historically administered to the core study.

The HCAP has the potential to play a critical role in future dementia research, both in the
U.S. and globally. In the U.S., the HCAP promises to enable updated classifications of mild
cognitive impairment and dementia that may be translated to the broader HRS sample. Current
HRS studies rely on dementia classifications generated from the Aging, Demographics and
Memory Study (ADAMS),® which similarly fielded a comprehensive cognitive assessment to a
subset of HRS participants. However, the ADAMs study was fielded nearly two decades ago,
includes less than a third of the participants who were included in the HCAP study, and — most
importantly — has too few respondents from historically marginalized backgrounds to produce
reliable estimates for many racial/ethnic subgroups.’ This final point is critical given both the
disproportionate burden of ADRDs faced by Black, Latinx, and Indigenous individuals in the

U.S.% and the growing diversity of the U.S. older adult population.’



Globally, the HCAP has been replicated across multiple partner studies — in Mexico,'°
China'!, India'?, and England!® — and there are plans for implementation in other settings.
Despite tremendous investment in these global aging studies to support correspondence with
HRS, true harmonization of the cognitive measures historically included in the core surveys has
been challenging due to the substantial cross-study differences in the cognitive assessment
batteries fielded to the core samples. HCAP is thus a valuable initiative to improve the quality of
cognitive assessment, permit some degree of domain specificity, and support better
harmonization. Despite this potential, researcher use of the HCAP data has been somewhat slow
initially, with relatively few citations using the HCAP in empirical studies indexed in PubMed to
date.

In light of the urgent need for population-level ADRD research, we have several
recommendations to promote the impact of HCAP for its stated goals and provide the most
relevant information for research on cognitive aging:

1. Prioritize the addition of racial/ethnic minority participants in the HRS HCAP
sample, aiming to maximize statistical power to evaluate between-group
differences (i.e., precision of estimates of inequality) and within-group predictors
(i.e., precision of estimates of determinants of cognitive aging within racial/ethnic
minority groups).

2. Administer HCAP as frequently as possible; for small, representative subsamples
incorporate HCAP into the main HRS questionnaire to enhance longitudinal
analyses and support precise characterization of practice and period effects.

3. Add a clinical dementia assessment for at least a small sample of HCAP

participants to establish sensitivity and specificity of the HCAP predictions.



4. Phase in a baseline HCAP assessment for people under age 60.

5. Drop low-performing items from HCAP to increase the feasibility of scaling the
HCAP sample size and increasing the frequency of its administration.

6. Enhance documentation, multi-lingual options, training activities, and support
randomized sub-studies of language effects, and other tools to promote cross-
national comparisons.

7. Incorporate blood-based AD biomarkers into the HCAP and international partner
studies as soon as feasible

8. Improve the capacity of the HCAP and/or the broader HRS for capturing the
consequences of dementia.

The motivation for each of these recommendations is described in more detail below.
1. Prioritize recruitment of racial/ethnic minorities

Our highest priority recommendation is oriented to improving the utility of the HCAP for
understanding determinants of AD/ADRD and AD/ADRD disparities in the US. To accomplish
this, it is critical that the HCAP increase the representation of Black, Latinx, and other
racial/ethnic minority groups disproportionately impacted by AD/ADRD ! and inequities in
dementia diagnosis and care.!>!® Racial/ethnic minorities represent a growing share of the US
older adult population; by 2040 an expected 34% of older adults will be racial/ethnic minorities,
up from 19% in 2008 and 23% in 2018.° The combination of elevated incidence and growing
representation as a percent of population implies that from a population health perspective, older
people of color and their families will comprise an ever larger fraction of people affected by

AD/ADRD.



While the HRS has historically oversampled Black and Latinx adults relative to their
share of the community-dwelling population 50 years and older, the 2016 HCAP sample remains
71% non-Latinx white. The absolute numbers of Black and Latinx respondents are very small —
only 527 Black respondents and 363 Latinx respondents with non-missing cognitive scores are
included. While classifications of mild cognitive impairment (MCI) and dementia are not yet
available for the 2016 HCAP, we estimate that approximately 27% of those in the HCAP sample
would have been classified as having mild cognitive impairment or dementia (approximately
21% with MCI and 6% with dementia), based on applying a well-established algorithm!” to the
core HRS cognitive measures. This means that the HCAP sample may only include
approximately 142 Black respondents and 98 Latinx individuals with probable MCI or dementia,
and 32 Black and 22 Latinx respondents with probable dementia only. This compares to 642 NH
white respondents who we estimate would have MCI or dementia (143 with probable dementia
only). While these numbers are estimates based on the core HRS assessments and may change
slightly if using the full HCAP battery, they illustrate that even with oversampling relative to the
population, the absolute numbers of Black and Latinx adults with the primary outcome of
interest are very small.

The very small numbers of Black and Latinx older adults in the analytic sample of the
2016 HCAP have several important consequences. First, many within-HCAP analyses focused
on AD/ADRD disparities (i.e. comparing outcomes for Black or Latinx respondents to those for
non-Latinx white respondents) and/or drivers of AD/ADRDs among Black or Latinx respondents
will be underpowered and imprecise. Second, estimates that rely on a crosswalk between the
HRS and the HCAP (i.e. to generate probabilities of MCI/dementia based on shared information

across the two studies) could be less reliable for Black and Latinx participants due to the small



sample size. The ADAMS similarly carried out detailed neuropsychological exams with a subset
of respondents from the core HRS, and authors have used the diagnoses available in ADAMs to
develop thresholds or probabilities for MCI and dementia classification in the core HRS
sample.”!”!® In one such study, Wu and authors’ reported that the very small number of Latinx
participants in the ADAMs (n=84) meant that stable estimates could not be derived for this
subgroup in the HRS. Third, research on the social and behavioral drivers of ADRD overall is
rendered less efficient because the range of social and behavioral profiles is unnecessarily
restricted. Racial/ethnic diversity enhances the variability of risk factors that could be evaluated
as determinants of ADRD, and will therefore improve our ability to identify modifiable social or
behavioral targets for prevention or improving the well-being of people living with ADRD.

We recommend that both the proportion and the absolute number of Black and Latinx
participants be increased substantially, ideally to account for a full two-thirds of the HCAP
sample. This may mean increasing the overall HCAP sample size or reducing the number of non-
Latinx white participants, as determined by budgetary constraints. Of course, increasing the
overall sample size would be far preferable if financially feasible. This shift would mean that the
proportion of racial/ethnic subgroups in the HCAP exceed their proportion of community-
dwelling older adults more broadly. However, nationally representative estimates could still be

easily achieved with crosswalks to the core HRS sample and sample weighting.

2. Prioritize longitudinal assessments
Administering the HCAP repeatedly and at frequent intervals for the same subset of
respondents in the HRS and its international counterparts is essential for assessments and

comparisons of the rate of within-person cognitive decline for all respondents. This



recommendation is partially driven by the fact that cognitive performance assessments from a
single time point — as well as indicators of mild cognitive impairment and dementia based on
these single time point assessments -- are often strongly influenced by factors such as length
and/or quality of education and test-taking abilities that do not necessarily predict the rate of

1920 or correspond with AD/ADRD risk. In addition, measures of longitudinal

cognitive decline
cognitive change better predict brain aging than cognitive performance assessments at a single
time point.?!*> Repeated assessments among HCAP participants and their global counterparts
with therefore allow for better science on the determinants of brain aging.

This recommendation is also made in service of improving the capacity for cross-national
harmonization of HCAP-based outcomes. One of the central goals of the HCAP is to facilitate
cross-national comparisons across the HRS and international partner studies in the interest of
making “comparable classifications to discriminate normal, cognitive impairment, and dementia
status”.> We suggest that this goal will be nearly impossible to achieve without the completion of
repeated HCAP assessments within all relevant studies.

Despite significant investments in creating comparable measurement protocols across
studies, there remain important cross-study differences that make interpretation of comparisons
of single time point assessments ambiguous. These differences partly stem from the fact that
translated versions of the HCAP within or across country settings may have yielded more or less
difficult tasks. For example, when the words included in the word lists administered as part of
verbal memory tasks are translated verbatim across language(s) spoken in international partner
countries, the comparability is not maintained. Translated words could be shorter or longer or

more or less common across contexts, thereby altering the level of difficulty regardless of a

participant’s cognitive status. Variation in the level of difficulty across cognitive tasks based on



their translation and their familiarity across study contexts may contribute to substantial
differences in baseline scores for reasons that have nothing to do with cognitive aging.

For many components of the HCAP, international partner studies did alter their tasks in
their counterpart cognitive batteries in order to fit their specific contexts.!®?* For example,
instead of the original MMSE administered in the HCAP, studies administered modified,
contextually sensitive versions of the MMSE. In the original MMSE, participants are asked to
spell “World” backwards. However, the Hindi Mental State Examination,?* included in the
LASI-DAD study, accounts for the lower rates of literacy among the current birth cohorts of
Indian older adults by asking participants to instead list the days of the week in reverse order
from Sunday to Monday. In another example, as part of the Telephone Interview for Cognitive
Status (TICs), respondents in the HRS HCAP were asked to correctly name “cactus” in response
to being asked “what is that prickly plant that grows in the desert?”. In the LASI-DAD,
respondents were instead asked to correctly name a coconut; in the Mex-Cog, respondents were
asked to correctly name a pencil. These and many other context-specific modifications are
critical. However, with a single wave of data for each study it would be challenging to
convincingly attribute mean cross-study differences in scores on these items to true underlying
cognitive differences rather than measurement differences.

Challenges to comparing single time-point cognitive performance scores may also result
from the fact that current older adult cohorts within and across countries have had dramatically
different educational and occupational opportunities, resulting in systematic differences in
exposure to test-taking, mental math practice, or other activities that might prepare them for the
format of an extensive cognitive assessment like the HCAP. These differences may prepare

participants to achieve better scores across and even within settings for reasons that may be



largely or entirely driven by earlier-life socio-economic conditions. Once again, it is unclear
whether these same factors that influence cognitive test-taking performance will also be
influential for cognitive aging. This means that it may be impossible to tell whether cross-
national differences in baseline cognitive scores are driven by true differences in cognitive aging
vs. differences in protocols across studies and/or cross-country contextual differences (e.g. in
average levels of formal education).

Item response theory and other modern psychometric tools to estimate latent variables
make the most efficient use of available data and can help solve the problem of meaningfully
comparing across versions of a scale.?>?¢ These methods are not a panacea, however. These
approaches identify off of either assuming that at least some items are truly comparable between
versions (anchor items) or making assumptions about the distribution of the latent variable (e.g.,
that it is the same across settings). The latter approach, based on distributional assumptions, is
circular if the goal is to compare prevalence of cognitive impairment across settings. The former
approach, based on identifying anchor items, is fragile if there are only a small number of
anchoring items (fragile in the sense that small violations of the assumptions may have large
implications for the overall findings). The assumption that an item is truly equivalent across
languages (and cultures) is not easily testable. Within-person change, in contrast, has intrinsic
relevance that is more plausibly comparable across settings.

With cross-sectional data only, the best insights for cross-national comparisons are more
likely to arise from contrasting the age-slope (i.e., between-person comparisons of people of
different ages) between different settings than directly comparing cognitive scores. This is
similar conceptually to comparing older adults in each setting to younger individuals in the same

setting and using the deviation from within-setting healthy norms as the cognitive assessment,



instead of the raw cognitive score. For this, we need to field the HCAP in younger adults who
are unlikely to have had substantial age-related cognitive deterioration. A final approach would
involve randomly assigning bilingual individuals to take the test in different languages. This
would allow us to estimate an average version effect.

The above methods are ad hoc and each introduce their own new challenges. Our main
hope for cross-national harmonization going forward rests on the ability to compare within-
person slopes in cognitive performance scores derived from repeated assessments using the same
protocol for the same set of individuals. Longitudinal analyses allow within-person comparison
which will substantially control for stable national differences that affect test-taking skills but
have no effect on AD/ADRD.

With a small number of repeated assessments, the HCAP may also be able to help
disentangle “practice” or retest effects from cognitive aging: practice effects are a perennial
methodological challenge for longitudinal cognitive aging research.?’*® Such disentangling
would be enabled by randomly selecting some individuals for more frequent repeated measures
and others for delayed introduction to the HCAP protocol. In particular, we suggest that if the
HCAP enrolls a new group of participants at follow-up, average practice effects could be
calculated as the difference in scores for respondents who are completing the HCAP for the
second time and respondents matched on age and education who are completing the HCAP for
the first time. This would be an improvement over the typical way of quantifying the magnitude
of practice effects, which entails administering the same cognitive assessment to a group of
respondents within a period of time that is so short that changes in performance would most

plausibly be due to practice effects.?’ This typical approach generates practice effect estimates



that may be of limited relevance for the typical cognitive aging cohort study, which usually
collects repeated assessments two or three years apart.

Finally, the COVID-19 pandemic has illustrated the plausibility of major period effects in
cognitive assessments. As long-time users of HRS, we suspect there have been substantial period
effects in prior waves for one reason or another (e.g. protocol or interview changes or
happenstance of timing). Period effects compromise the ability to evaluate cognitive change or
trends in the population. If a small subsample of the HCAP participants receives repeated
assessments more frequently than the main repeat iteration cycle, it offers important advantages
for modeling and accounting for period effects when evaluating rates of age-related change or

population trends.

3. Add a clinical dementia assessment

While the HCAP includes a rigorous and extensive set of cognitive performance assessments,
one of the challenges to generating dementia classifications and to understanding the utility of
any given component of the HCAP battery is the lack of an available gold standard. While
clinical dementia assessments — included in the ADAM:s study as well as in select international
HCAP studies — are not a gold standard, they are likely the best standard available for
benchmarking against. Clinical assessments are therefore important for evaluating the sensitivity
and specificity of cognitive assessments, including within and across global studies. Clinical
dementia assessments could be used alongside other imperfect benchmarks such as age or
mortality to evaluate the performance of specific tasks within the HCAP battery as well as the

accuracy of dementia classifications. We therefore recommend that the HCAP incorporate a



clinical dementia assessment for at least a subset of participants that may serve as a benchmark
against which to evaluate cognitive performance-based classifications.

The HCAP and global partner studies may also consider a unified approach to clinical
dementia assessments in order to improve our understanding of cross-country differences in the
sensitivity and specificity of the HCAP and its subcomponents. Such an effort could capitalize
on the innovation undertaken for clinical assessments in the LASI-DAD study, in which an
online platform for consensus-based dementia diagnosis was validated against in-person
diagnoses.*® This online platform allowed for broad geographic coverage of its dementia
assessments rather than restricting LASI-DAD respondents to those living in urban centers and
in close proximity to multiple clinical experts required for consensus-based in-person diagnosis.
Such a platform could allow for broader geographic coverage within each international HCAP
study, and also may have the potential to facilitate more unified, cross-country diagnostic

assessments.

4. Consider phasing in a HCAP baseline assessment for people under age 65

The HCAP sample includes respondents 65 years and older. The sample age range was
intentionally lowered to include slightly younger participants as compared to ADAMS, which
included participants age 70 and older. The HCAP based its age criterion on the fact that
Medicare begins at age 65; HCAP aims to shed light on the costs of dementia, and many of the
costs incurred at the federal level would be driven by Medicare expenditures.’ The HCAP
authors also rightly indicated that lowering the starting age also allows for understanding earlier
stages of cognitive impairment. We suggest that lowering the starting age even further,

potentially to include those 50 years and older, as with the broader HRS, would have many



advantages. Select international partner studies already include respondents younger than 65
years of age.

Including younger participants could also have important benefits for understanding midlife
determinants of dementia and cognitive decline, particularly if the same respondents are
followed as they age. It is now well understood that the biology of dementia unfolds over
multiple decades. For example, by the early 50s, genetic profiles associated with ADRD predict
lower body weight (Brenowitz, AJE 2021) and worse performance on specific cognitive tests
(Zimmerman, unpublished analyses in the UK Biobank). Many population-level prevention and
intervention efforts should be focused on the decades spanning mid-life.* It is challenging to
identify causes of dementia risk that are relevant for mid-life prevention and intervention efforts
with an analytic sample that begins just as more advanced stages of dementia are more
commonly presenting themselves — well after earlier opportunities for prevention have passed.

Starting the analytic sample at younger ages may also help ameliorate the selection bias
present in many cognitive aging studies that begin in late life.*! Concerns about selection bias
may not be as relevant if the HCAP is simply used as a tool to generate dementia classifications
that are imposed on the broader HRS analytic sample. However, the empirical studies produced
with the HCAP have yet to use the study in this way and have instead used the HCAP sample
only to evaluate within-sample associations; without statistical correction, these analyses are
likely subject to greater selection bias because of the age restriction than parallel analyses using
the broader HRS sample. Lowering the starting age for HCAP may have the ancillary benefit of
including a more diverse group of participants (aligned with our first recommendation) given

that younger birth cohorts in the US are more diverse than their older counterparts.’



One potential concern is that variability in cognitive performance scores will be limited
among those under 65 years of age, thereby reducing the utility of supplementing the HCAP
sample with younger participants. These younger participants may not contribute meaningfully
to the HCAP goals of providing dementia classifications, given that relatively few participants
younger than 65 will be classified as having mild cognitive impairment or dementia. Including
these participants may therefore come with added costs with little apparent benefit for the narrow
goal of creating dementia classifications. However, in the context of repeated pharmacological
failures for dementia treatment and a growing emphasis on midlife prevention, we argue that
today’s investments in population-level research that begins in midlife are critical down

payments on future knowledge about dementia prevention, regardless of immediate yield.

5. Drop low-performing items from HCAP to increase feasibility

While the comprehensive nature of the HCAP is a strength and there have been tremendous
investments in mirroring the HCAP measures across global partner studies, there are multiple
reasons to consider modifications that might make the HCAP easier to scale. As we have argued,
there is particular urgency around including a more diverse subset of HRS respondents and in
administering repeated, more frequent assessments across the same set of respondents in order to
be able to compare within-person slopes in cognitive performance cross-nationally. It may be
necessary to consider dropping items from the HCAP in order to increase the feasibility of
scaling the study in these ways.

The factor structure of HCAP allows separate estimation of episodic memory, executive

functioning, processing speed, language, and visuo-construction domains. Items load strongly

on these domains, as expected given the selection process (Table below reproduced from



Zahodne et al 2021).32 However, some of these domains include multiple items that may be
considered for removal. Reliability and validity of the episodic memory assessment is probably
not strongly improved by inclusion of the “Brave man” story for example, in the context of 8
other measures of episodic memory, all of which have factor loadings above 0.6. Dropping the
lowest two performing language items would also likely have limited impact on reliability.
TABLE 1 ABOUT HERE

We propose that the HCAP consider a framework for continual evaluation of item
performance. We have already acknowledged the lack of a gold standard against which to
definitively assess item performance. However, items could be assessed against several metrics
that collectively serve as a benchmark against which to evaluate their utility: burden, sensitivity
to age, contribution to reliability of domain measure (including across racial/ethnic groups), and
association with subsequent adverse outcomes, such as death. Top among these is burden of
assessing the item. Items that are easy or brief may be retained even if less reliable. Detailed data
on administration time from the 2016 implementation can be used to compare time demand
versus contribution to measurement reliability. This should be considered within the context of
specific subgroups (i.e., if performance of some items varies by subgroups). If an HCAP item
does not vary or demonstrates limited variation with respondents’ age, it may be an indication
that the item is instead measuring an aspect of cognitive performance that is established earlier in
life and does not decline over time, and is therefore not a useful measure of cognitive aging.
Items could also be evaluated against clinical dementia diagnoses, if those are incorporated into
the HCAP going forward, and/or in relationship to subsequent mortality, institutionalization, or
incidence of ADL limitations. Items that are overly burdensome and/or not associated with age,

clinical diagnosis, or patient-centered outcomes could be considered for removal.



We acknowledge that removing items needs to be weighed against an interest in
including well-known cognitive assessment batteries, which were carefully considered in
designing the HCAP and meant to enable harmonization across a number of studies both in the
U.S. and globally. These include the Mini-Mental State Examination — including in numerous
studies of cognitive aging worldwide —, the Telephone Interview for Cognitive Status — included
in the core HRS--, and the assessment battery included in the 10/66 global studies. Removing
individual items from these batteries could challenge efforts to harmonize HCAP data with data
from other sources and to create necessary crosswalks to the core HRS. These needs for
harmonization need to be balanced against the needs for an assessment battery that may be more

feasibly scaled to a larger, more diverse sample and administered more frequently.

6. Enhance documentation and other resources to promote cross-national comparisons

NIA has invested substantially in providing outstanding support to data users of HRS and to
some extent for international sister studies. HCAP and its global counterparts need similar
support. Investing in enhanced documentation that presents detailed protocols for each study and
highlights cross-study differences as well as the rationale for any differences would enhance
usability. The detailed item-by-item codebook provided by the LASI-DAD study could serve as
a template that could be expanded to compare specific cognitive assessment tasks and the
rationale for study differences across international partner studies.

Harmonized code in common statistical languages (including in R or other software that is
free or low-cost) should similarly be made available in a way that is modeled after the code
available for the core studies on the Gateway to Global Aging. The Mex-Cog study team already

provides publicly available code in SAS and STATA that can be used to clean their HCAP



equivalent data. This code both facilitates the use of the Mex-Cog data by reducing the arduous
task of cleaning raw data across the many, many variables yielded from the extensive cognitive
assessment battery and helps reduce the chance that coding errors made during data cleaning
contribute to incorrect and/or inconsistent results. The code provided by the Mex-Cog team
could be used as a template for the HCAP and other partner studies.

Training short courses or applied data workshops using the HCAP and international partner
study data could also enhance uptake. There is a longstanding and successful tradition of such
training opportunities related to HRS. These could be fielded remotely to promote international
participation and collaboration.

Small embedded substudies to evaluate language or version effects would be valuable if
these are feasible. HRS has a tradition of embedding randomized substudies, for example to
evaluate mode effects for phone versus in-person interviews. Likewise, bilingual participants in
HRS or partner studies could be randomly assigned to alternative language versions of the test.
These randomized studies do not necessarily have to be completed in HRS or HRS sister study
participants; age-appropriate volunteers who do not participate in the studies would likely be

adequate for the purposes of creating the international cross-walks.

7. Add blood AD biomarkers.

The landscape of blood-based AD biomarkers is expanding rapidly, with multiple studies
showing that blood-based markers can predict future progression to AD.*-* These developments
are exciting, given that AD biomarkers have long been dependent on invasive and/or costly
procedures — namely, brain imaging, lumbar punctures, or autopsies. The logistic complications

and high costs of these invasive biomarkers has contributed to highly selected samples, with no



population-representative research on AD biomarkers available to-date. Racial/ethnic minorities,
those with low socio-economic status, and those living far from academic medical centers have
historically been excluded from biomarker-based AD/ADRD research,*® despite the fact that
these are the very populations that face a disproportionate burden of AD/ADRD. The severe
sample selection bias present in highly select studies that include neuroimaging data has been
shown to contribute to misleading conclusions.?’ *® Less invasive and costly means of assessing
biological indicators of AD may allow for population-representative research that includes
historically excluded groups and reduces selection bias. Studies have already shown these
measures to be feasibly collected in multi-ethnic, community-based samples. *

Nevertheless, studies exploring these novel biomarkers to-date have largely been based
on the same highly select set of respondents included in existing AD biomarker studies,
potentially replicating the same issues described above. Specifically, they are vulnerable to
strong selection biases, largely do not reflect the diversity of the US older population, and would
not necessarily give a clear benchmark for performance of the biomarkers in different groups of
people, including across racial/ethnic groups.

As a population-based study with oversamples of Black and Latinx community-dwelling
older adults, the HCAP has a potentially important role to play in advancing AD/ADRD research
via the inclusion of blood-based AD biomarkers. Adding these to HRS and specifically to the
HCAP, ideally with an enhanced, more diverse sample, would be extremely valuable for the field
as a whole. The HCAP team already plans to collect venous blood in its second round of data
collection. In addition, numerous international partner studies have demonstrated the feasibility

of collecting blood as part of their HCAP equivalent studies or their core studies, suggesting that



there may be an opportunity to expand biomarker-based AD research across harmonized, global
samples.

We realize that the science around blood-based biomarkers for dementia is changing
rapidly; we cannot speak to the preferred biomarkers or the technical feasibility. Given the early
state of the science, the HCAP has the opportunity to provide rigorous population-based
evidence before biases based on highly select samples (e.g. clinical populations, community-
based populations near academic medical centers) are baked into foundational knowledge on
blood-based AD biomarkers. If the HCAP waits until the science is more fully established,
critical opportunities to evaluate these biomarkers within a prospective, population-based cohort
study in association with longitudinal AD/ADRDs outcomes may be missed.

In addition, the potential inclusion of respondents 50 years and older represents a
particularly important opportunity for studying how values on AD biomarkers in mid-life might
predict later-life dementia risk — as well as how multi-level environmental and individual-level
factors may modify the association between AD biomarker values and future dementia risk.
Long-term prospective data that is inclusive of younger age groups may be important for
informing prevention and early intervention efforts, including early pharmacological intervention

should an effective treatment become available.

8. Improve ability to assess consequences of dementia, and specifically measures of
long-term services and supports utilization and caregiver experiences.

As already noted, a core goal of the HCAP is to understand the determinants, prevalence,
consequences, and costs of dementia in the US. However, the ability of the HRS — as well as the
HCAP — to understand the consequences of dementia is limited. In particular, the HRS has

historically not included sufficient questions in its core surveys on respondents’ utilization of



long-term services and supports (LTSS), the specific nature of these LTSS (formal, informal, or
both), whether respondents have a need for LTSS is that is not being met, or the experiences and
wellbeing of respondents’ caregivers. Measures that allow for understanding respondents’
utilization of and unmet needs for home and community-based services (HCBS) are particularly
underrepresented in the HRS. HCBS utilization questions were the subject of an experimental
module within the 2012 core HRS as well as the 2011 Health Care Mail Survey,***° although no
questions to our knowledge have addressed whether respondents have an unmet need for these
services and/or the consequences of going without any or adequate LTSS. While there are also
opportunities to understand LTSS utilization patterns via linked Medicaid data, these analyses
are limited to Medicaid beneficiaries who gave permission for data linkage. Furthermore,
Medicaid claims data only reflects utilization patterns, rather than a comprehensive
understanding of respondents’ needs for care and the consequences of not receiving adequate
services and supports to meet these needs.

We suggest that modifications to future iterations of the HCAP consider enhancing the
ability of the HCAP and/or the core HRS to understand specific details about LTSS access and
utilization, including both formal and informal home and community-based services. In
particular, questions about unmet or inadequately met needs and their consequences are critical
for informing policies and programs that seek to address dementia care.

The HCAP represents a particularly compelling opportunity for research on long-term
services and supports generally and caregiving in particular. In the core HRS, interviews are
primarily completed with respondents themselves. However, respondent-reported information on
need for and utilization of LTSS may be of limited reliability if respondents are already

experiencing dementia. On the other hand, informants may also not be able to provide fully



accurate information on respondents’ needs for care and utilization patterns, depending on the
nature of their relationship to the respondent. Unlike the core HRS, the HCAP includes
respondent-informant dyads for all participants. This represents an important opportunity to
triangulate information on the LTSS utilization between respondents and informants, potentially
increasing the reliability of respondent or informant-only reports.

The inclusion of informants throughout the HCAP may also represent an important
opportunity to ask directly about experiences of caregiving for the subset of informants who
provide care to HRS respondents, including HRS respondents with dementia. Currently, the
HRS relies on respondents (in the case of direct respondent interviews) to report on who, if
anyone, provides care for their activities of daily living. However, family informants may have
different perspectives on the extent to which they are providing in-home assistance and could be
asked directly such that respondent and informant-reported information can be compared. In
addition, these family members could report on their experiences of providing care, including
their own needs and unmet needs (e.g. for mental health care, financial compensation). These
questions would be of critical relevance to informing policies around support for family
caregivers. For example, some states made an exception to allow for the family caregivers of
Medicaid beneficiaries to be paid during the COVID-19 pandemic. Decision-making about
whether this option is maintained or even more widely adopted will require rigorous population-
based science.

Before the potential to measure and triangulate information on LTSS can be fully
realized, the HCAP should consider additional measures of need for and utilization of LTSS,
including HCBS. These additional measures might be patterned after existing studies, such as the

National Health and Aging Trends Study (NHATS) and the California Health Interview Survey



LTSS follow-along module, so that multiple data sources may be compared and/or pooled in the
future. Measures of caregiving experiences and needs may similarly come from the National
Study of Caregiving, which is linked to the NHATS. While incorporating questions about LTSS,
including formal and informal caregiving, into the HCAP would likely represent a substantial
investment, information gained from these questions will contribute to improved population-
based science necessary for informing current policy debates about where and how we should
invest resources to support older adults — including those living with AD/ADRDs -- and their
family members. In the absence of effective pharmacological interventions, investments in
dementia care may be our best chance at improving the quality of life of those living with
dementia and their caregivers.
CONCLUSION

The HCAP, along with its international equivalents, represents a critical effort in the
landscape of population-based dementia research, both in the U.S. and globally. While the 2016
HCAP represents a tremendous step forward in this overall effort, the core goals of the project
have yet to be fully realized and adoption of the study for many of its intended purposes (i.e.
dementia classification, cross-national research) could be accelerated. We offer a series of
recommendations with the hope of supporting the HCAP in realizing its core goals. Some of
these recommendations simply build on the original plans of the HCAP team (e.g. to field
longitudinal HCAP assessments, to collect venous blood). We believe that these
recommendations may help extend the influence of the HCAP even further by, for example,
providing rigorous population-based evidence on blood-based AD biomarkers or on the unmet
needs of individuals with dementia and their loved ones. Most critically, prior to making these

additional investments, we suggest that the HCAP set a path to ensuring that the analytic sample



is more inclusive of minoritized racial and ethnic groups that have been both disproportionately

burdened by AD/ADRDs and excluded from AD/ADRDs research.
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Table 1. Standardized Factor Loadings from the HCAP Measurement

Model, reproduced from Table 2 in Zahodne et al (2021).%

Cognitive Measure Estimate  Standard Error p
Episodic Memory
Word list immediate 0.79 0.01 <.001
Logical memory immediate 0.73 0.01 <.001
Brave man immediate 0.61 0.01 <.001
Word list delayed 0.76 0.01 <.001
Logical memory delayed 0.71 0.01 <.001
Brave man delayed 0.6 0.01 <.001
MMSE word list delayed 0.61 0.01 <.001
Word list recognition 0.63 0.01 <.001
Logical memory recognition 0.62 0.01 <.001
Constructional praxis-delay 0.73 0.01 <.001
Executive functioning
Raven's 0.86 0.01 <.001
Number series 0.67 0.01 <.001
Trails B -0.67 0.01 <.001
Processing speed
Symbol digit modalities test 0.90 0.01 <.001
Trails A -0.74 0.01 <.001
Backward counting 0.69 0.01 <.001
Letter cancellation 0.70 0.01 <.001
Language
Animal fluency 0.77 0.01 <.001
TICS naming 0.75 0.01 <.001
MMSE naming 0.62 0.01 <.001
MMSE writing 0.56 0.01 <.001
Visuoconstruction
Constructional praxis-copy 0.75 0.01 <.001
MMSE polygons 0.64 0.01 <.001

Note: MMSE - Mini-Mental State Exam; TICS - Telephone Interview

for Cognitive Status



