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Abstract

Hispanics/Latinos are the largest ethnic/racial group in the US and at high risk for Alzheimer’s
disease and related dementia (ADRD). Yet, ADRD among diverse Latinos are poorly understood
and disparately understudied or unstudied compared to other ethnic/racial groups that leave the
nation ill-prepared for major demographic shifts that lay ahead in coming decades. The primary
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purpose of this Perspectives article is to provide a new research framework for advancing Latino
ADRD knowledge, encompassing the unique sociocultural, cardiometabolic and genomic aspects
of Latino health, aging and ADRD. In addition, we describe some of the research challenges to
progress in Latino ADRD research. Lastly, we present the Study of Latinos — Investigation of
Neurocognitive Aging (SOL-INCA) as an example of implementing this new framework for
advancing Latino ADRD research.
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INTRODUCTION

Alzheimer’s disease (AD) and related dementias (ADRD) are neurodegenerative disorders
of aging that are leading causes of morbidity and mortality in the United States. ADRD
affects many older adults and the risk increases with age, possibly affecting as many as 50%
of adults over age 80-years.! The US population is aging rapidly as life-expectancy increases
due to public health improvements (e.g., decreased smoking), which have important
implications for age-related disorders, particularly ADRD.2 Simultaneously, the US is
growing increasingly ethnically/racially diverse. Over the next 30-years, the older Latino
population is projected to increase 391%, which is more than any major ethnic/racial group.3
However, most past and ongoing ADRD research and clinical trials have included
predominantly non-Latino White (hereafter White) study participants. Latinos comprise
about one-fifth of an increasingly diverse America, and may be disproportionally affected by
ADRD.* Furthermore, the CDC projects the largest increase in ADRD will impact Latinos,
which they attribute to disparities in cardiovascular disease (CVD) and its impact on brain
health.> The extant Latino ADRD research is based on outdated information that is fraught
with inconsistencies and major gaps, which leaves US public health ill-prepared for expected
ADRD expansion among Latinos. The Study of Latinos-Investigation of Latinos-
Investigation of Neurocognitive Aging (SOL-INCA), which we describe below, provides a
scientific framework for advancing the research on cognitive aging and disease in diverse
Latinos (Figure 1).

Epidemiologically, US ADRD prevalence estimates vary markedly between Latino?
backgrounds and range from roughly 21% Caribbean (i.e., Dominican and Puerto Rican;
ages 65-years and older) to 4.8% for Mexican and Central American backgrounds (i.e., ages
60-years and older).5.7 Caribbean background ADRD incidence is comparable to Whites,
but incidence for Mexicans is unknown.8 The reasons for this 4.3-fold difference in ADRD
prevalence estimates between Latino backgrounds have not been examined for two decades
leaving major scientific gaps for this significant population. In this Perspectives article, we
will briefly describe existing research focusing on three key aspects of Latino cognitive

aThe terms Hispanic and Latino are commonly used interchangeably. We use the term Latino to specify US residents who have roots
in Latin American, Spanish-speaking countries. The term Hispanic is derived from Latin Hispaniaand refers to the Iberian peninsula.
Eligibility for this study included persons of Latin American background (i.e., Latino).
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health and ADRD research: sociocultural, cardiometabolic and genomic. In doing so, we
will describe some challenges to progress and new opportunities for advancing Latino
cognitive aging and ADRD research.

Latino diversity:

Latinos are genetically diverse, a diversity that closely follows the history of the Americas
dating perhaps as far back as 25,000 years ago to the relatively brief 500-year colonial and
current era.? Highly advanced, large and genetically diverse populations of American
Indians (Amerindians) occupied and adapted to the American continents for millennia. Mid-
millennial European colonization and African forced migration to the Americas about 500
years ago dramatically altered the genetic diversity of Latinos. In general, three major
genetic continental ancestries are represented among diverse Latinos: Amerindian (higher
proportion in Mexicans, Central and South Americans); African (primarily Dominicans and
Puerto-Ricans); and European (e.g., older Cuban adults).1°

In sheer numbers, Latino health, in particular ADRD, is highly significant to the vitality of
the US. In California, the nation’s most populous state, Latinos are the majority population
and comprise nearly 40% of the population. Texas, the nation’s second most populous state,
follows closely behind California as both states revert back to pre-US expansion Latino
majority populations. Latinos living in the US have diverse Latin American origins with
Mexican background accounting for nearly two-thirds (64.6%) of the population, and Puerto
Ricans (9.5%), Cubans (3.6%), Dominican (3.0%) and Central Americans (8.3%)
representing the other major Latino groups.2 Research that examines and understands how
sociocultural and health profiles vary between diverse Latinos is still nascent.

Latino health:

Average Latino life-expectancy at birth (82.8y) exceeds that of Whites (78.8y) by 4-years.?
Paradoxically, Latino longevity exists despite sociodemographic disadvantages, high rates of
diabetes and the lowest healthcare insurance coverage rates of any major ethnic/racial group
in the US.211-13 |_atino paradoxical longevity remains poorly understood scientifically
suggesting new approaches are needed (e.g., genomics). For example, it is unknown if there
is differential longevity between Latino groups. It has been suggested that the healthy
immigrant effect explains Latino longevity in the US, but the few studies of older Latinos
indicate that this healthy immigrant advantage endures into older adulthood.1415
Socioeconomically, Latinos, on average, lag behind Whites and African Americans in
education,6 and low education is a major risk for ADRD.17 Latino median annual
household income is $17,500 lower than Whites, and poverty rates of Latinos are more than
double that of Whites.2 Latinos have the highest uninsured rates for non-elderly and elderly
adults. Latino longevity, high morbidity, low education and limited healthcare access form a
perfect storm for expansions of age-related disorders, specifically ADRD.

Age-adjusted Latino cardiovascular health (CVH) is relatively good compared to Whites
and Blacks, which is less indicative of good Latino CVH and more a testimony of the need
for continued improvement in CVH for all Americans.18-20 Nevertheless, Latinos lead the
nation in obesity (46.9% women; 37.9% men),21 which is associated with CVD, diabetes,

Alzheimers Dement. Author manuscript; available in PMC 2020 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Gonzalez et al.

Genomics:

Page 4

stroke and ADRD. Recent findings from the HCHS/SOL indicate that CVD risk factors vary
between Latino backgrounds.22:23 For example, the prevalence of type 2 diabetes among
adults ages 18-74 years ranges from 18.3% among Mexican to 10.3% among South
American backgrounds.!! Regrettably, some Latino CVD risks (e.g., diabetes) exceed that of
Whites and if left unmitigated due to inaccessible healthcare will further increase vascular
contributions to cognitive impairment and dementias and disease burden.

Genomically, we are at the frontier of improving the precision of Latino ADRD scientific
knowledge by leveraging multiple powerful resources and tools. This is important because it
is now known that apolipoprotein E genotypes vary between Latino backgrounds.24
Genome-wide association studies (GWAS), the preferred tool for discovering the genetic
factors influencing common diseases, remain scarce among Latino populations. This is
likely due to insufficient sample sizes needed to achieve reasonable statistical power to
detect genetic effects. Furthermore, genetic replication studies, essential for rigorous
genomic science, are especially challenging for studying the genetics of Amerindian
ancestry groups due to data sparsity. Under-representation of Latino populations in genetic
research represents missed opportunities for the application of genomic medicine in health
research and care. While Latino genomic ADRD research is stymied by major gaps in
available data, other health outcomes are also impacted due to the dearth of genomic data
available for the largest Latino admixed subgroup. Nevertheless, new HCHS/SOL GWAS,
whole genome sequencing and epigenetics research are beginning to emerge in the research
literature.

Cognitive aging and ADRD research challenges:

There are many practical challenges to conducting neuroepidemiologic research among
English- and Spanish-speaking Latinos from diverse backgrounds. First, appropriate, large
and representative normative cognitive data are essential for improving test characteristics;
however, such data do not currently exist for diverse Latinos. Therefore, the normative data
must be generated de novoin order to control unwanted bias in cognitive assessments of
Latinos. For example, in order to determine if the cognitive test score of a 70-year old,
Spanish-speaking, Mexican American woman with 4-years of education is in the impaired
range, it is essential to have test score data from a large and representative sample of healthy
persons (e.g., stroke free) with comparable demographic characteristics with a wide range of
cognitive abilities. Comparing the test scores of this hypothetical person with a highly
educated, English-speaking person increases the likelihood of falsely identifying our
Mexican American woman as cognitively impaired (false positive) or at the population-level,
overestimating the prevalence of ADRD. The current state of Latino clinical practice and
ADRD research leaves practitioners and investigators without objective references for
identifying what is normal or abnormal cognitive function, except in obvious cases of
severely advanced dementia. Secondly, representative sampling of Latinos from diverse
backgrounds entails targeting and enrolling participants in distant regions with sufficiently
large and specific Latino populations. Consequently, most Latino ADRD research has been
driven by the practicalities of institutional propinquity to Latino populations, and less by
representative population-based sampling. For example, Dominicans comprise about 3% of
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Latinos in the US; however, they are #he most studied Latinos in ADRD research, in part,
due to the proximity of outstanding research groups in the eastern US. Thirdly, test materials
must be available in two languages, not one, which increases costs, time and work needed
for initiating an inclusive Latino ADRD research study. Fourthly, although Latinos share the
Spanish language, ethno-regional linguistic differences, if unattended to in test construction
and implementation, can have important consequences for data quality and test invariance.
For example, owl translates to buho in Castilian Spanish in Europe, but in Mexico, the most
populous Spanish-speaking country globally, the word fecolote (from Nahuatl, tecolot/) and
other Nahuatl-origin words are most commonly used and understood. Thus, neurocognitive
tests developed or translated for use with a particular Latino group must undergo additional
reviews by experts with knowledge of language differences among Latino backgrounds.
Fifthly and in general, the current ADRD scientific workforce is small and must grow to
meet the present and future ADRD research challenges facing this significant population.
The workforce pipeline for Latino early stage investigators or those committed to Latino
ADRD research careers is small. Further compounding the state of Latino ADRD research is
the fact that Latino diversity is not well understood in general. ADRD findings for one group
are often improperly generalized to all Latinos. Finally, creating and funding the necessary
infrastructure and national network for designing and implementing a large study of diverse
Latino ADRD de novo can be overwhelmingly costly. These and other challenges may
partially explain the sustained current gaps and disparities in Latino ADRD research.

In summary, Latinos are a significant and growing part of the US population that is
socioculturally, cardiometabolically and genetically diverse, and facing major risks for
ADRD. There are significant gaps in scientific knowledge and major challenges to
advancing cognitive aging and ADRD research among diverse Latinos. We posit that a new
framework is needed for clarifying current understanding of cognitive aging and ADRD
among diverse Latinos. In this Perspectives article, we describe a new research framework
for advancing Latino cognitive aging and ADRD research. To do so, we present the Study of
Latinos — Investigation of Neurocognitive Aging (SOL-INCA), which is a new and large
study of cognitive health, aging and disorders in diverse middle-aged and older Latinos. This
framework and SOL-INCA are predicated on the central concept that preventing Latino
dementia in late life begins with understanding and modifying cardiovascular health decades
earlier in midlife.2>{Hachinski, 2019 #7475}

METHODS
Study design.

SOL-INCA is an ancillary study of Hispanic Community Health Study/Study of Latinos
(HCHS/SOL). First, we will briefly describe HCHS/SOL to provide readers with the
context of SOL-INCA. HCHS/SOL is the latest prospective cohort study of cardiovascular/
pulmonary disease (CVPD) supported by the National Heart Lung and Blood Institute
(NHLBI) and other National Institutes of Health (NIH) institutes. As with other NHLBI
cohorts (e.g., Framingham Heart Study), HCHS/SOL and SOL-INCA data will become
publically available. HCHS/SOL is a population-based, multisite, prospective cohort study
(Visit 1 enrollment years 2008-2011). The sample design was formulated to estimate CVPD
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risk factors and disease prevalence and incidence for Latinos in general and diverse
subgroups. Data were collected at four Field Centers located in US cities with sizable
targeted Latino population concentrations. Each Field Center (Bronx, NY; Chicago, IL;
Miami, FL; and San Diego, CA) recruited about 4,000 eligible, self-identified Latino adults
(ages 18-74 years; N=16,415). Middle-aged and older Latinos (ages 45-74 years) were
oversampled (n=9,652). Briefly, the HCH/SOL Baseline Field Center in-clinic visits were
conducted in-person by bilingual/bicultural technicians who were trained to conduct
anthropometry, blood draws, blood pressure readings, and other important CVPD risks.
Included in the 6-hour in-clinic visit were several Reading Centers exams including:
Audiometry, Echocardiography, Pulmonary, Neurocognition, and Nutrition. Only the
oversampled middle-aged and older adults were administered cognitive tests.26
Biospecimens (e.g., blood, urine) were collected and assayed for key CVPD risk factors
(e.g., triglycerides, hsCRP, CBC). Additional biospecimens were stored for later studies.
Genomic data were collected on consenting participants. Detailed HCHS/SOL sampling
methods and procedures have been published elsewhere and additional study information is
available on the HCHS/SOL website: https://sites.cscc.unc.edu/hchs/).2728 SOL-INCA
efficiently leverages the HCHS/SOL cohort with its rich sociocultural, health and
multilayered —omics data to enable a study cognitive health, aging and disorders among
diverse middle-aged and older Latinos.

Neurocognitive Reading Center (NRC).

The Baseline cognitive battery included 4 tests: (1) Six-Item Screener (SIS; mental status);2°
(2) Brief-Spanish English Verbal Learning Test (BSEVLT; verbal episodic learning and
memory);30 (3) Controlled Oral Word Association (or Word Fluency; WF; verbal fluency)
Test of the Multilingual Aphasia Examination; 31 and (4) Digit Symbol Subtest (DSS;
processing speed).32 Trained bilingual/bicultural technicians conducted cognitive
assessments on 9,652 eligible and consenting participants. Data quality was maintained
using audio recordings of testing that were periodically reviewed to maintain data quality
with standardized test administrations.

HCHS/SOL Visit 2 occurred between October 2014 and December 2017 and 11,623
HCHS/SOL participants returned for the second visit, which was on average 7-years after
the Visit 1 Baseline. The Visit 2 protocol was much abbreviated, and the NRC and other
Reading Centers (e.g., audiometry) were discontinued. In order to preserve cognitive
assessments in HCHS/SOL, independent support for the SOL-INCA ancillary study to
leverage the HCHS/SOL infrastructure and resources was obtained from the National
Institute on Aging (R01AG048642). The HCHS/SOL Coordinating Center identified 7,420
potentially eligible participants, 50-years and older with baseline neurocognitive testing,
who were screened at Visit 2 and completed the SOL-INCA Eligibility and Screening form.
Out of this group 222 were considered ineligible, 569 were eligible and refused, and 6377
were eligible and agreed to participate. The overall eligible participant response rate for
SOL-INCA was 88.7%. The response rates varied slightly by Field Center: Bronx 86.4%,
Chicago 87.9%, Miami 91.3% and San Diego 88.7%. The specific aims of the SOL-INCA
were to examine sociocultural, cardiometabolic and genomic risk and resilience factors for
cognitive aging, decline and disorders. The relative youth of the HCHS/SOL and SOL-INCA
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cohorts affords unique midlife, preclinical stage windows into cognitive aging and Mild
Cogpnitive Impairment (MCI).

The SOL-INCA cognitive test battery was expanded to achieve 3 goals to: 1) identify MCI
endophenotypes, 2) conserve longitudinal assessments, and 3) do so efficiently with low
participant and staff burden. Distributional plots for the cognitive tests included in SOL-
INCA by Latino background are provided in Supplemental Figure 1. Participants were
eligible for SOL-INCA if they had a Baseline cognitive assessment and were over age 50-
years at SOL Visit 2. Trained bilingual/bicultural technicians administered the same
Baseline cognitive battery plus the Trail Making Test (TMT; A&B) and NIH Toolbox
Picture Vocabulary Test (PVT). The TMT is a test of executive function, and the PVT is a
“crystalized knowledge” or “hold” test of general cognitive ability that was selected to
complement the existing baseline battery.33 Additionally, self-reported cognitive decline was
assessed with the 12-item Everyday Cognition (eCog-12) scale of (memory, language,
visuospatial, planning, organization, and divided attention).3# Distributional plots for the
eCog summary scores by Latino background are provided in Supplemental Figure 2. Lastly,
we administered an Instrumental Activities of Daily Living (IADL) scale to assess

functional status. SOL-INCA quality assurance procedures were similar to those at Baseline.
35

Cognitive internal normative sample.

To overcome the current dearth of normative cognitive data needed to appropriately identify
cognitively impaired participants in SOL-INCA, we used the “absolute” score approach, in
which we compare a participant’s test performances to a sample of healthy controls (i.e.
“robust norms”).3% In addition, we used significant cognitive decline scores (described
below) to complement our absolute score approach. A major challenge was that no other
sizable normative data exists for diverse Latinos (e.g., Central Americans). Therefore, we
generated robust normative data from SOL-INCA interim data releases. Due to complex
sampling procedures used in HCHS/SOL, each interim normative sample was largely
representative of the target population. The SOL-INCA robust normative data excluded
participants who self-reported neurologic disorders (e.g., stroke/transient ischemic attack,
multiple sclerosis, Parkinson’s disease, brain tumor, dementia or anti-dementia medication
use, highly elevated depressive symptoms [CESD-10>=20], neurosurgery or brain/skull
radiation, and apoE44 carriers; Supplemental Table 1).

MCI Diagnostic criteria (Figure 2).

In SOL-INCA, we used National Institute on Aging- Alzheimer’s Association (NIA-AA)
criteria for MCI syndromes.37-39 SOL-INCA used a singlestage procedure to identify MCI
syndromes in which MCI cases evinced: 1) significant self-reported cognitive decline
(eCog-12); 2) low age-, sex-, education-, and PV T-adjusted absolute cognitive test scores (=
-1 SD) relative to SOL-INCA internal normative ranges, and significant global cognitive
decline in test performances of at least —0.055 SD yearly; and 3) no to mild functional
impairment (IADLs, e.g., managing medications). We present the distribution for the eCog
indicators by Latino background and age groups (50-59; 60-69; and 70+ years) in
Supplemental Figure 3. We include the distributions of the absolute cognitive tests scores
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classification by age groups and Latino background in Supplemental Figure 4. Finally, we
include the distribution of the IADL indicators in Supplemental Figure 5. The details of the
analytical procedures used to operationalize MCI are available in supplementary text
(Appendix 1).

Cardiovascular/Pulmonary disease measures.

The HCHS/SOL cohort is well characterized for CVPD risk factors, however, CVD risk
factors are currently of primary interest to SOL-INCA (Supplemental Table 2). As such,
SOL-INCA is well-positioned to leverage the HCHS/SOL’s rich information at critical
developmental periods, such as midlife, to understand brain health, aging and diseases. A
full description of the CVPD risk factors acquisition procedures are beyond the scope of this
manuscript, and we refer interested readers to previous HCHS/SOL publications for further
information,28:40

Genetics in SOL-INCA.

HCHS/SOL collected 80 mL of blood from consenting participants (n=12,278) at Baseline
from which DNA was extracted and then genotyped on an Illumina custom array (SOL-
HCHS Custom 15041502 B3) consisting of the lllumina Omni 2.5M array
(HumanOmni2.5-8.v111, San Diego, CA). Ancestry-informative markers of about 150,000
custom SNPs were selected and included Amerindian population variants that have been
previously identified as GWAS hits along with other candidate-gene polymorphisms.10
Genome-wide imputation was conducted with the 1000 Genome Project reference panel.4
Interested readers are referred to previously published works.*2 ApoE genotyping was
performed as part of SOL-INCA using commercial TagMan assays and additional details are
available elsewhere.?4

Cohort characteristics.

Weighted descriptive characteristics of the SOL-INCA target population by Latino
background are provided in Table 1. The average age was 63.4+8.2 years, 26% were over
age 70-years, and 54.5% were female. Only two-fifths had >12-years of education, and 87%
indicated Spanish as their language of preference.

DISCUSSION

We are at the frontier of better understanding Latino diversity and its implications for a new
framework on Latino ADRD research. ADRD research has advanced in the past decades;
however, a significant one-fifth of the nation’s population has been left behind. The National
Institute of Health, National Alzheimer's Project Act (NAPA), and ADRD Summits have
prioritized inclusiveness in research and the workforce to reflect the nation’s ethnic/racial
mosaic of taxpayers that support our scientific efforts to prevent and cure ADRD. However,
ADRD research, including large consortia, has lagged behind in inclusion of ethnic/racial
minorities resulting in grossly underpowered studies to yield meaningful results. Secondly,
we are finding previously unreported variations between Latino groups in their sociocultural,
genetic and health profiles indicating between-group variability should be examined before
aggregating Latino groups in research.11:24:43 SOL-INCA represents a major opportunity to
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advance Latino ADRD research by efficiently leveraging the detailed sociocultural,
cardiometabolic, and genomic data in a large, representative, prospective cohort study of
cardiovascular disease. The SOL-INCA can also complement ongoing ADRD consortia with
a large and well-characterized cohort of diverse Latinos. The prospective cohort study design
enables unique early midlife windows into ADRD development at critical periods when
lifestyle modification and pharmacotherapies may be most effective at ADRD prevention,
prior to neurodegeneration and cognitive impairment. Given the demographic significance of
Latinos and projected growth, it is vital that Latinos be well represented in research if we are
to fully achieve national ADRD priorities.

To improve the precision of Latino ADRD research, specifying which Latino group that is
being studied is essential and careful consideration of potential group differences should be
considered prior to aggregating Latino groups to avoid imprecise results reporting. For
example, while Cubans, Dominican and Puerto Ricans share Caribbean island origins and
many cultural features; their socioeconomic and health profiles are quite different. Education
levels are higher among Cubans compared to other groups in HCHS/SOL, which may reflect
differences in their reasons for immigration and US policies that provided incentives and
financial support to Cuban immigrants and not to other Latinos. Among Caribbean Latinos,
smoking prevalence amongst Puerto Rican men (35.2%) and women (32.6%) are very high
compared to Dominican men (11.0%) and women (11.7%).44 Aggregating Dominicans and
Puerto Ricans in a study of older Caribbean Latinos invites selection bias due to differential
survival related to tobacco use histories and early mortality from cancer and CVD events.
(For additional nuanced variations in Latino culture and health, see Rodriguez et al.)4°

It is our perspective that a comprehensive, lifecourse, multimodal research approach to
Latino ADRD research can serve as a research framework for resolving disparities (Figure
1). ADRD risk begins with our genes at birth that may interact with various lifecourse
factors, but to-date few studies of Latinos, save SOL-INCA, have had the capacity to
examine GWAS, whole genome, epigenetic and other —omics data for neurodegeneration.
CVPD risk factors also begin at birth, vary throughout the lifecourse and are associated with
cerebrovascular disease risk (e.g., arteriolosclerosis, oligemia and blood-brain barrier
dysfunction) and subacute and acute strokes.*6 While excess CVPD risk is considered a
leading cause of ADRD disparities among ethnic/racial minorities, there has been little
research into mechanism by which excess CVPD contributes to ADRD disparities.
Advanced biomarkers for AD and vascular contributions to cognitive impairment and
dementia (VCID) hold promise for identifying at-risk individuals at preclinical phases of
disease. Beta amyloid and tau neuroimaging techniques continue to advance and yield
enhanced diagnostic information, but at no small cost. It is essential that all persons,
including re underrepresented minorities, equitably have access to the best affordable
diagnostic and research biomarkers, and provide culturally and linguistically appropriate
results and access to early therapeutics. Blood-based biomarkers may gain acceptance, or
not, with compelling data from representative and diverse study participants. An affordable,
effective and inclusive approach would yield the greatest public health benefit in the US and
globally.
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The SOL-INCA MRI study, which is another HCHS/SOL ancillary study linked to the SOL-
INCA, is currently is in the field acquiring new structural biomarker information on AD and
vascular pathology. The field is rapidly advancing, and sets clear new goals for enhancing
AD biomarkers in SOL-INCA. However, biomarkers are still surrogates of pathology and
require targeted autopsy validation, which is a major challenge to the field. SOL-INCA
collaborative efforts with Alzheimer’s Disease Centers are currently being developed to
overcome these challenges. The National Alzheimer's Project Act (NAPA) goals are to
effectively prevent and treat ADRD. In addition, a major priority of the NIH is to enhance
and diversify the scientific workforce to meet the needs of our increasingly diverse nation.
The HCHS/SOL and SOL-INCA are opening opportunities and training diverse, new
investigators with fresh ideas and perspectives to advance their research careers while
helping fill critical gaps in Latino ADRD science. As such, the SOL-INCA research
platform serves as a framework for efficiently filling critical gaps and barriers to advancing
ADRD science for the many Americans who call themselves Latinos.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
SOL-INCA a research framework for Latino cognitive aging and ADRD.
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SOL-INCA MCI Diagnostic Schema.
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Notel: SR=Self-reported; SD= Standard deviation; NC=Neurocognitive;
IADL=Instrumental Activity of Daily Living; eCog=Every day cognition.

Note 2: Participants with MCI Diagnosis must have 1) significant self-reported cognitive
decline (eCog-12); 2) low age-, sex-, education-, and PV T-adjusted absolute cognitive test
scores relative to SOL-INCA internal normative ranges, and significant global cognitive
decline in test performances of at least —0.055 SD yearly; and 3) no to mild functional

impairment (IADLs, e.g., managing medications).
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SOL-INCA Latent Change Score Model

Note: Multiple indicator univariate latent change score model. The latent construct of
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interest (GCOG) is measured at two time points (Baseline and SOL-INCA, six years later)
each measured using four manifest variables (SEVLT-Sum SEVLT-Recall, Word Fluency,

and Digit Symbol Substitution). Final model includes strict invariance and correlated
residual errors over time. (see Kievett, 2017) 1
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