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Abstract

INTRODUCTION: Identification of psychosocial-behavioral phenotypes to under-

stand within-group heterogeneity in risk and resiliency to Alzheimer’s disease (AD)

within Black/African American and Hispanic/Latino older adults is essential for the

implementation of precision health approaches.

METHODS: A cluster analysis was performed on baseline measures of socioeconomic

resources (annual income, social support, occupational complexity) and psychiatric

distress (chronic stress, depression, anxiety) for 1220 racially/ethnically minoritized

adults enrolled in the Health and Aging Brain Study-Health Disparities (HABS-HD).

Analyses of covariance adjusting for sociodemographic factors examined phenotype

differences in cognition and plasma AD biomarkers.

RESULTS: The cluster analysis identified (1) Low Resource/High Distress (n= 256); (2)

High Resource/Low Distress (n = 485); and (3) Low Resource/Low Distress (n = 479)

phenotypes. The Low Resource/High Distress phenotype displayed poorer cogni-

tion and higher plasma neurofilament light chain; differences between the High

Resource/LowDistress and LowResource/LowDistress phenotypes wereminimal.

DISCUSSION: The identification of psychosocial-behavioral phenotypes within

racially/ethnically minoritized older adults is crucial to the development of targeted

AD prevention and intervention efforts.
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1 BACKGROUND

As we continue to make important strides toward increasing the

representation of Black/African American (henceforth Black) and His-

panic/Latino (henceforth Latino) community members in Alzheimer’s

disease (AD) research studies, it is essential that we move beyond

racial/ethnic group comparison studies to non-Latino White (NLW)

older adults and focus on characterizing heterogeneity in risk and

resilience to AD within communities of color.1,2 Although Black and

Latino older adults are disproportionately affected by AD, they are

severely underrepresented inAD research and clinical trial initiatives,3

and our understanding of varied biological manifestations of the dis-

ease in these communities of color is limited.4–6 The National Institute

on Aging (NIA) health disparities research framework highlights that

AD is shaped by exposure to an array of risk and resiliency factors

that fall within discrete domains of influence (sociocultural, behav-

ioral, environmental, and biological).7 Racially/ethnically minoritized

adults are more likely to be exposed to risk factors within each of

these domains of influence and are less likely to be exposed to positive

factors that may ultimately enhance cognitive or neural reserve.8–11

This increased exposure to domain-specific risk factors is tied to

systems of power and oppression that have created barriers intention-

ally designed to deprive racially/ethnically minoritized communities of

resources and opportunity.10,12,13 Most studies characterizing AD dis-

parities have focused on examining associations between pathologic

aging outcomes and factors within a single domain of influence. For

example, lower levels of neighborhood economic resources and higher

levels of chronic stress have been independently linked to an increased

risk for dementia.14–18 However, theremay also be unique interactions

between risk factors within these domains that ultimately accelerate

cognitive aging trajectories for certain community members.8,19

Precision health initiativesmayhelp to identify groups of individuals

with varying degrees of susceptibility to AD and assist with tar-

geted prevention and intervention efforts that reduce population-level

racial/ethnic disparities. Data-driven approaches employing machine

learning, latent class, or cluster analytic techniques have identified

distinct biological and cognitive subgroups of patients with mild cog-

nitive impairment (MCI) that have been shown progress to AD at

different rates and display varied patterns of neurodegeneration.20–25

While these investigations have supported theories that tailored AD

pharmacotherapy interventions may be more effective in certain bio-

logical and cognitive subgroups, this research has largely taken place

in racially homogeneous samples of NLW older adults and has gener-

ally not included the modeling other critical factors of influence. Since

racial/ethnic disparities in AD are the consequence of social and struc-

tural inequities, there is a need to look beyond biological and genetic

factors into other multidomain factors.26–28

Several recent research investigations started the practice of

employing data-driven psychosocial-behavioral phenotyping methods

that incorporate multidomain data pertaining to health behaviors,

social determinants of health, environmental resources, and psycho-

logical functioning.29–33 These studies have revealed that (1) unique

psychosocial phenotypes and combinations of modifiable risk fac-

RESEARCH INCONTEXT

1. Systematic review: The identification of distinct

psychosocial-behavioral phenotypes may help clarify

important targeted prevention and intervention that

reduce racial/ethnic disparities in Alzheimer’s disease.

2. Interpretation: Our study identified three dis-

tinct psychosocial-behavioral phenotypes (Low

Resource/High Distress, High Resource/Low Distress [n

=485], and LowResource/LowDistress)within Black and

Latino older adults enrolled in Health and Aging Brain

Study-Health Disparities (HABS-HD) that displayed

varied cognitive and biomarker outcomes.

3. Future directions: AD risk may be elevated in individu-

als that belong to the Low Resource/High Distress, but

individuals in the Low Resource/Low Distress phenotype

appeared to be resilient and displayed similar outcomes

to those in the High Resource/Low Distress phenotype.

Future work should continue to explore the underly-

ing mechanisms of resiliency that could be leveraged for

health equity-based prevention initiatives and examine

longitudinal cognitive and biomarker trajectories of these

phenotypes.

tors can be identified in several samples of older adults and (2) risk

for poor cognitive outcomes differ as a function of these identi-

fied phenotypes.29–33 For example, in a large sample of community-

dwelling Southeast Asians a latent profile analysis of psychiatric

symptom, quality of life, social support, and life satisfaction inven-

tories revealed three psychosocial phenotypes (Positive, Negative,

and Neutral); while these groups did not differ in cognitive out-

comes, individuals with MCI in the sample were more likely to have

lower levels of education and perceived social support and report

more severe depressive symptoms.29 Similarly, in a large sample of

Latino older adults, a principal component analysis on several accul-

turation and socioenvironmental variables revealed three composites

(acculturation, socioenvironmental, and familism) that displayed var-

ied associations with cognition.30 Results revealed the acculturation

composite was positively associated with baseline cognition (global,

perceptual speed, and episodic memory), whereas the socioenviron-

mental was negatively associated with baseline cognition (global,

perceptual speed, episodic memory, working memory) and faster

longitudinal cognitive decline (visuospatial ability). Interestingly, no

associations between the familism composite with level and rate of

cognitive decline were observed. Although cognitive outcomes were

not explored, data from the psychosocial assessmentwithin theHealth

andRetirement Studywas recently used to identify empirically derived

adversity profiles among Black, Latino, and NLW middle-aged and

older adults.34 Results illustrate that across the racial/ethnic groups,

individuals with low adversity profiles displayed better mental health

 15525279, 2024, 2, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.13544, W

iley O
nline L

ibrary on [24/03/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1362 CLARK ET AL.

outcomes, although the frequency of these adversity profiles was

found todiffer as a function of nativity and racial/ethnic group status.35

Taken together, these studies suggest that there is incredible het-

erogeneity in psychosocial and behavioral factors and that collective

considerations of these factors may yield insight into varied cognitive

outcomes of adults.

Characterizing psychosocial-behavioral phenotypes within

racially/ethnically minoritized older adults may help with targeted

public health prevention efforts, as the identification of socially

patterned and multidomain upstream drivers of health disparities,

before they become biologically embedded, is ultimately needed to

improve health equity and reduce risk for AD in late life. This study

sought to extend psychosocial-behavioral phenotyping methods into

a large community-based study of Black and Latino middle-aged and

older adults (age range 37 to 87) and add to the existing literature by

enhancing our understanding of whether the identified psychosocial-

behavioral phenotypes differed on plasma AD biomarkers in an

effort to clarify the link between lived experiences and the biology

of AD risk within the ethnoracially diverse community members.

We (1) conducted a cluster analysis on measures of economic/social

resources and psychiatric distress to identify distinct psychosocial-

behavioral phenotypes and (2) compared cross-sectional cognitive and

plasma AD biomarker outcomes of these phenotypes. Importantly,

we leveraged key concepts from precision health and the NIA Health

Disparities Research Framework that call for multidomain investiga-

tions and include measures of risk and resiliency in our modeling to

ensure the characterization of prevention points rooted in the lived

experiences of racially/ethnically minoritized older adults.7,8 Our

goal was to better understand important elements of within-group

heterogeneity that shape or protect against pathologic aging out-

comes of racially/ethnically diverse older adults. We hypothesized

that the exploratory cluster analysis would identify groups in which

high resources/low distress would buffer against poorer cognitive

outcomes and groups with low resources/high distress that would

display poorer cognitive andworse AD plasma biomarker outcomes.

2 METHODS

2.1 Data availability

This study leveraged data from Health and Aging Brain Study-Health

Disparities (HABS-HD),36 a large-scale research study centered on

understanding key drivers of racial/ethnic disparities in AD. HABS-

HD data are publicly available to qualified researchers upon request

and were previously described in detail.36 Participants in the study

complete comprehensive neuropsychological testing, medical clinical

labs, brain magnetic resonance imaging (MRI) scans, positron emis-

sion tomography (PET) scans (amyloid and tau), questionnaires, and

functional exams. Participants enrolled in the HABS-HD study could

complete the entire protocol in Spanish or English in accordance with

their preferred language. Written informed consent was obtained

for all study participants, and HABS-HD was approved by the Uni-

versity of North Texas Health Science Center Institutional Review

Board.

2.2 Inclusion/exclusion criteria

Inclusion criteria for the HABS-HD study were as follows: community-

dwelling adults ages 30 and older; self-reported race or ethnicity of

Black/African American, Latino, and NLW; fluency in English or Span-

ish; willingness to provide blood samples; willingness to provide an

informant to answer questions regarding daily functioning; and eligible

to undergo brain MRI and PET scans. Exclusion criteria included type

1 diabetes, current cancer diagnosis, severe mental illness or an active

medical condition that could impact cognition (eg, end stage renal dis-

ease), traumatic brain injury with a loss of consciousness within the

past 12 months, and current alcohol or substance abuse consistent

with Diagnostic And Statistical Manual Of Mental Disorders, Fifth

Edition (DSM-V) diagnostic criteria.37

2.3 Study participants

Baseline data for 1479 participants were available for use and down-

loaded on December 1, 2022. This study included 1220 participants

(810 Latino and 410 Black adults) that were without dementia at their

baseline study visit that also had available psychosocial and psychiatric

questionnaire data of interest. Self-described racial and ethnic group-

ings were used to categorize participants. Of note, one participant’s

race and ethnicity were self-reported as Black and Latino, respectively

(the participant was also bilingual in English and Spanish), and this was

coded as Latino in the present study.

2.4 Objective cognition, subjective cognitive
concerns, and cognitive diagnoses

Cognitive composites were created using sample-based z-scores from

the entire HABS-HD sample. Raw scores from each test were con-

verted to z-scores that were adjusted for age (stratified by ≤ 65

or ≥ 66), education (stratified by 0 to 7, 8 to 12, and ≥ 13 years) and

primary language (English vs Spanish). These demographically adjusted

sample-based z-scores were then used to create a z-score composite

of memory and executive functioning. The adjusted z-scores from the

immediate and delayed recall trials from the Wechsler Memory Scale,

3rd Edition (WMS-III), LogicalMemory, and the Spanish-English Verbal

Learning Test were averaged to create a memory composite.38,39 The

adjusted z-scores for the WMS-III Digit Span total score, Trail Making

Test Parts A & B total time, and the Letter fluency (FAS) total scores

were averaged to create an executive functioning composite.39,40 Sub-

jective memory concerns were assessed with the 14-item Subjective

Memory Complaints Questionnaire.41

Cognitively unimpaired (CU) and mild cognitive impairment (MCI)

status was based on consensus diagnoses by expert study clinicians.
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CLARK ET AL. 1363

The Mini-Mental Status Examination (MMSE) total score was used to

characterize general cognition. Participants were determined to be CU

if they had a Clinical Dementia Rating (CDR) sum of boxes score of 0,

neuropsychological test scores considered broadly within normal lim-

its (demographically adjusted cognitive z-scores>−1.5), andno self- or

informant-reported complaints of cognitive change. Participants were

determined to meet MCI criteria if they had a CDR sum of boxes

score of 0.5 to 2, one or more demographically adjusted cognitive z-

scores ≤ 1.5, and endorsed self- or informant-reported complaints of

cognitive change.

2.5 Psychosocial resources and psychiatric
functioning

With regard to psychosocial resources, participants completed a

background question that collected annual household income and

occupational history data; local study staff (N.O.) used industry clas-

sification data to complete occupational complexity ratings for each

subject.42–44 The Interpersonal Support and Evaluation List was used

to characterize perceived social support.45 With regard to psychi-

atric functioning, worry was assessed using the Penn State Worry

Questionnaire,46 the Geriatric Depression Scale (GDS) character-

ized depressive symptoms47, and the Chronic Burden Scale assessed

chronic stress.36,48

2.6 Plasma AD biomarkers, genetic risk, and
vascular burden

Plasma amyloid beta 40 (Aβ40)/42 (Aβ42) ratio, neurofilament light

chain (NfL), and total tau (t-tau)were assessed using the ultra-sensitive

Simoa technology platform (Quanterix.com). Higher plasma NfL and

t-tau but lower plasma Aβ42/Aβ40 are associated with poor clinical

and cognitive outcomes.49–51 APOE ε4 positivity was determined by

the possession of at least one ε4 allele (i.e., ε2/ε4; ε3/ε4; ε4/ε4 carri-

ers were coded as positive). Assay preparation was completed using

a custom automatic StarPlus system from Hamilton Robotics.36 Ele-

vated waist circumference (WC; women > 35, men > 40 inches),

blood pressure (systolic > 129 or diastolic > 84 mm Hg), triglycerides

(> 149 mg/dL), glucose (> 100 mg/dL), and low levels of high-density

lipoprotein (HDL; < 50 mg/dL in women, < 40 mg/dL in men), consis-

tent with the clinical criteria for metabolic syndrome,52 were summed

into a cardiometabolic vascular burden variable that ranged from

0 to 5.

2.7 Statistical analyses

All analyses were performedwith the Statistical Package for the Social

Sciences (SPSS) version 26 and R version 3.5.0 (https://cran.r-project.

org/). Datawere screened to ensure basic assumptionsweremet. Inde-

pendent and dependent variables of interestwere z-scored, and values

that physiologically implausible values or determined to be outliers

per Grubb’s test were excluded from analyses. Sample sizes differed

slightly for biomarker data given these data are released in biannual

batches, and some subjectsmaynot have had available data at the time.

See Supplemental Figure 1 for a visual schematic of data included in the

study.

Psychosocial resource and psychiatric functioning variables were

converted to standardized z-scores, and hierarchical cluster analysis

using Ward’s methods was performed on these scores.53 The cluster

analysis was performed in an iterative fashion with k set to 2, 3, and

4 in order to yield a predetermined set of groupings that were maxi-

mally different from each other. A discriminant function analysis then

tested whether each psychosocial resource and psychiatric function-

ing variable could predict the k = 2, 3, and 4 group membership. The

stability of the cluster solution was also examined using leave-one-out

cross-validation in an effort to reduce the potential bias of utilizing the

same participants to develop the classificationmatrix and compute the

discriminant function.54 The k= 3 solutionwas considered to be statis-

tically and theoreticallymeaningful relative to the other iterations; this

determination was based on visual inspection on each cluster solution

and the classification statistics for the discriminant functional analysis,

as the cluster solutionwith the greatest leave-one-out cross-validation

statistics that also resulted in the classification of each participant was

chosen.

Analyses of variance (ANOVAs) were used to determine whether

the cluster groups differed on continuous demographic and clinical

variables. Chi-squared analyses examined group differences on cat-

egorical demographic and clinical variables. Analyses of covariance

(ANCOVAs) were used to determine whether the clusters differed on

cognition and AD plasma biomarkers. Covariates included age, sex,

education, race, and vascular risk burden.

3 RESULTS

3.1 Cluster-derived psychosocial-behavioral
phenotypes

The cluster analysis resulted in 3-group solution that included a (1)

Low Resource/High Distress group (n = 256), (2) High Resource/Low Dis-

tress group (n = 485), and Low Resource/Low Distress group (n = 479).

A discriminate function analysis using the standardized psychosocial

resource and psychiatric functioning variables to predict cluster group

membership correctly classified 83.3% of the participants. Cross-

validation of the solution using the leave-one-out method correctly

classified 82.7% of the participants (Figure 1). The cluster analysis was

repeated within the Latino and Black participant groups separately to

ensure the general pattern of clusters was similar.

Within the Latino participant group, the 3-group solution included

a (1) Low Resource/High Distress group (n = 170), (2) High Resource/Low

Distress group (n = 344), and a Low Resource/Low Distress group

(n = 296). A discriminate function analysis using the standardized

psychosocial resource and psychiatric functioning variables to predict
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1364 CLARK ET AL.

F IGURE 1 Psychosocial-behavioral phenotypes of all racially/ethnically minoritized HABS-HD older adults. Top: bar graph of mean resource
and psychiatric factors across identified clusters. Bottom: violin plot showing distribution across mean resource and psychiatric factors across
identified clusters.

cluster group membership correctly classified 91.0% of the partici-

pants. Cross-validation of the solution using the leave-one-outmethod

correctly classified 90.6% of the participants (Figure 2).

Within the Black participant group, the cluster analysis resulted

in a 3-group solution that included a (1) Low Resource/High Distress

group (n = 162), (2) High Resource/Low Distress group (n = 63), and (3)

Low Resource/Low Distress group (n = 185). With regard to the Low

Resource/Low Distress group, there was some variability in the over-

all levels of the resource and distress variables when compared to the

larger sample, but these were still in the low/average range. A discrim-

inate function analysis using the standardized psychosocial resource

and psychiatric functioning variables to predict cluster groupmember-

ship correctly classified 86.1% of the participants. Cross-validation of

the solution using the leave-one-outmethod correctly classified 85.1%

of the participants. Given the consistency and acceptable classifica-

tion statistics of the racial/ethnic subgroup analyses, all subsequent

analyses were conducted with the cross-sample 3-cluster solution

(Figure 2).

3.2 Demographic comparisons of cluster-derived
psychosocial-behavioral phenotypes

Demographic and clinical characteristics by cluster group are shown in

Table 1. ANOVAs revealed the cluster groups significantly differed on

education (F=82.57, p< .001, η2 =0.12),MMSE total score (F=37.44,

p < .001, η2 = 0.06), and cardiovascular risk (F = 5.19, p = .004,

η2 = 0.008); there were no cluster group differences in age (F = 0.53,

p = .591, η2 = 0.009). There were significant cluster group differences

in the proportion of Black older adults (χ2 = 42.14, p < .001, V = 0.19)

and women (χ2 = 14.27, p < .001, V = 0.11) across clusters; however,

the groupsdidnot significantly differ in theproportionofAPOE-e4 car-

riers (χ2 = 2.02, p = .36, V = 0.06) or individuals diagnosed with MCI

(χ2 = 4.21, p= .12, V= 0.06).

3.3 Cognitive comparisons of cluster-derived
psychosocial-behavioral phenotypes

ANCOVAs adjusted for age, sex, education, vascular risk, and

race/ethnicity revealed that the cluster groups significantly dif-

fered on the executive functions composite (F = 15.43, p < .001,

partial η2 = 0.025). Pairwise comparisons revealed that the Low

Resource/High Distress group performed significantly worse than

the High Resource/Low Distress and Low Resource/Low Distress

groups (ps < 0.001). There were no significant differences between

the High Resource/Low Distress and Low Resource/Low Distress

groups (p = .91). There were no significant group differences on the

memory composite (F = 1.68, p = .19, partial η2 = 0.003). However,

the groups significantly differed on subjective memory concerns

(F=143.14, p< .001, partial η2 =0.19). Pairwise comparisons revealed

that the Low Resource/High Distress group had significantly greater

memory concerns relative to the High Resource/Low Distress and

Low Resource/Low Distress groups (ps < 0.001). Additionally, the

High Resource/Low Distress group had significantly greater memory

concerns relative to the Low Resource/Low Distress group (p = .012)

(Figure 3).

3.4 AD plasma biomarker comparisons of
cluster-derived psychosocial-behavioral phenotypes

ANCOVAs adjusted for age, sex, education, vascular risk, and

race/ethnicity revealed the groups differed significantly on plasma
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CLARK ET AL. 1365

F IGURE 2 Psychosocial-behavioral phenotypes of Latino and Black older adults only. Top: bar graph of mean resource and psychiatric factors
across identified clusters in Latino older adults. Bottom: bar graph of mean resource and psychiatric factors across identified clusters in Black
older adults.

NfL (F = 7.47, p < .001, partial η2 = 0.016). Pairwise comparisons

revealed that the Low Resource/High Distress (p = .003) and High

Resource/LowDistress (p< .001) groups had significantly higher levels

of plasma NfL relative to the Low Resource/Low Distress group. How-

ever, there was no significant differences in plasmaNfL levels between

the Low Resource/High Distress and High Resource/Low Distress

groups (p = .91) (Figure 4). Finally, no significant group differences

in plasma total tau (F = 2.07, p = .13, partial η2 = 0.004) or AB42/40

levels (F= 0.05, p= .95, partial η2 < 0.001) were observed.

4 DISCUSSION

In this study we employed a data-driven approach to identify dis-

tinct psychosocial phenotypes in an effort to better understand risk

of and resiliency to AD in Black and Latino older adults. Our analy-

ses revealed three distinct phenotypes: Low Resource/High Distress,

High Resource/Low Distress, and a Low Resource/Low Distress. The

Low Resource/High Distress phenotype made up the smallest pro-

portion of the sample but represented a vulnerable group that dis-

played the worst cognitive outcomes and had the highest levels of

plasma NfL relative to the other phenotypes. Interestingly, analy-

ses also revealed a resilient Low Resource/Low Distress phenotype

that did not differ from the High Resource/Low Distress pheno-

type on several biomarker or objective cognitive outcomes. Results

from this study revealed that cluster analysis techniques can be used

to explain within-group heterogeneity in the lived experiences of

minoritized adults and that these distinct psychosocial phenotypes

may have varying degrees of susceptibility to AD and poor cognitive

outcomes.
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F IGURE 3 Psychosocial-behavioral phenotypes and subjective/objective cognition. Top: boxplot of subjectivememory concerns across
clusters. Bottom: boxplot of performance on executive functioning composite across clusters.

Data-driven approaches to phenotyping have primarily included

biological characterizations of individuals “at risk” for AD due to

the advancement of high-throughput multi-omics methods.55,56 This

emphasis on biology has centered on (1) the development of thera-

peutic targets and enrichment of clinical trial recruitment efforts that

may optimize outcomes and reduce costs and (2) the characteriza-

tion of biological processes associated with racial/ethnic differences in

AD risk. For example, the identification of amyloid-positive individuals

that may be more likely to benefit from anti-amyloid agents prior to

the onset of cognitive impairment has been used to direct some clin-

ical trial initiatives.57,58 Furthermore, as illustrated by another recent

HABS-HD investigation, there are distinct proteomic profiles of neu-

rodegeneration in NHL and Latino older adults, and the biological

factors underlying neurodegeneration within each racial/ethnic group

differ across the MCI and AD phases.59 While limited, several recent

efforts have been made to engage in psychosocial and behavioral

phenotyping methods within middle-aged and older adult samples,

with specific efforts to take into account the cumulative influence of
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F IGURE 4 Boxplot of neurofilament light chain across psychosocial phenotypes.

multiple socioeconomic, contextual, and behavioral factors on cog-

nitive outcomes.31,32 One recent study employed machine learning

methods within a large cohort study of Australian adults (n = 4141,

age range 34 to 97) and identified that the collective influence of a

number of sociodemographic (eg, age, income, education) and lifestyle

(eg, sedentary behavior, exercise) factors were predictive of cognitive

classes.32 Notably, the authors in that study observed no associations

between environmental factors (eg, population density, aerial distance

to parkland) and cognition.32 Collectively, our results suggest empirical

psychosocial-behavioral phenotyping methods may allow for a more

nuanced understanding of howAD risk is shaped and, ultimately, prove

useful for the development of individualized interventions essential

to promoting longevity and health equity within racially/ethnically

minoritized older adults.

Although other studies have employed similar empirical

methods,29,30,34 a comparative strength of our study was that

we performed our cluster analyses both across and within each

racial/ethnic group. Results revealed the Low Resource/High Distress,

High Resource/Low Distress, and Low Resource/Low Distress phe-

notypes emerged within each set of analyses and that classification

statistics were high within each racial/ethnic group as well. However,

more nuanced patterns to our findings warrant recognition, as Black

adults were overrepresented in the High Resource/Low Distress

phenotype relative to the other two phenotypes. Additionally, ancillary

exploratory analyses revealed that within the High Resource/Low

Distress phenotype, Black adults had significantly higher levels

of income and social support relative to Latinos; within the Low

Resource/Low Distress phenotype, Black adults had significantly

lower symptoms of stress, worry, and depression but higher levels

of income, social support, and occupational complexity compared

to Latinos. In other words, while overall patterns of phenotypes are

similar across the groups, measured levels of these variables may also

differ within each group. It is also critical to recognize that there is also

incredible variability in precisely which risk factors Black and Latino

community members are exposed to across the life course and that

these racial/ethnic groups may face unique barriers (eg, anti-Black or

anti-immigrant sentiments, language barriers) and have distinct lived

experiences (eg, acculturation, John Henryism). Indeed, as noted by

Lamar and colleagues (2021), culture-specific psychosocial-behavioral

factors may differentially contribute to cognitive outcomes in Latino

older adults, and there is a need to further delineate these within

the context of AD research initiatives centered on communities of

color.4,5,60,61

Although the Low Resource/High Distress phenotype was a smaller

subset of the larger sample, the individuals in this group displayed

poorer performance on the executive functioning composite and

endorsedmore severe subjectivememory concerns relative to the Low

Resource/ Low Distress and High Resource/Low Distress phenotypes.

In contrast, there were no differences in performance on the memory

composite across the phenotypes. The larger literature has highlighted

that executive dysfunction is commonly observed within these ethno-

racial groups, and elevated rates of vascular risk and psychiatric symp-

toms may represent mechanisms underlying this observation.62–66

With regard to memory, the relationship between subjective con-

cerns and objective performance is small,67,68 and investigators have

noted differences in the frequency and severity of subjective cognitive

concerns between ethnoracial groups.69,70 Since subjective memory

concerns have been tightly linked with affective symptoms,7 we sus-

pect the notable differences in subjective, but not objective, memory

performance may have been a function of psychiatric distress within

the Low Resource/High Distress phenotype. Targeted management of

psychiatric symptoms and enhanced access to socioeconomic or care-

support resources may help mitigate poor future outcomes within this

group.

The Low Resource/High Distress phenotype also displayed higher

levels of plasma NfL, although there were no differences between

any of the groups in plasma markers of amyloid or tau. Impor-

tantly, socially patterned inequities canbecomebiologically embedded,
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negatively impact cognitive and neural reserve, and accelerate cogni-

tive decline.7,9 Furthermore, higher levels of psychiatric symptomatol-

ogy have been linked to neurodegeneration and accelerated cognitive

decline in older adults.71–73 While NfL levels have been shown to

increase across the preclinical to clinical phase of AD,74,75 this is a non-

specific marker of neurodegeneration, and other pathologic processes

may be at play.76 Thus, it is possible that the observed cognitive out-

comes and elevated levels of NfL observed are indicative of a neurode-

generative process that is fundamentally tied to the underlying lived

experiences of this psychosocial phenotype, including the increased

anxiety, depressive symptoms, and stress in the context of lack of social

support or other financial resources to help manage cognitive chal-

lenges. However, it is important to note that plasma AD biomarkers

also have varied degrees of prognostic utility and that plasma phos-

phorylated tau, which was not available in the HABS-HD study, has

been shown to be a more reliably correlated with amyloid PET neu-

roimaging metrics of AD pathology.77–79 Future work exploring the

longitudinal cognitive, biomarker, and neuroimaging trajectories of this

psychosocial phenotypes is also needed.

Our study also identified two resilient groups that had low levels of

psychiatric distress in the presence of varied levels of resources.While

these two groups did not differ on objective neuropsychological mea-

sures and plasmamarkers of amyloid and tau, therewere some notable

differences in subjective cognition and plasma AD markers. Inter-

estingly, the identified Low Resource/Low Distress group had fewer

subjective memory concerns and lower levels of plasmaNfL relative to

the High Resource/Low Distress group. While the economic and occu-

pation resources were generally much lower in the Low Resource/Low

Distress group, it is important to recognize that the levels of social

support was largely comparable to the observed levels in the High

Resource/Low Distress group. Results suggest that social support may

be an importantmechanismof resiliencywithin the LowResource/Low

Distress group that warrants close attention andmay ultimately buffer

against the other low resources.80,81 Given that loneliness and social

isolation may accelerate cognitive decline,82 enhanced social support

and interactionmay represent an importantmodifiable prevention and

intervention factor within minoritized older adults.

Notable limitations of the study include the need to model mul-

tidomain psychosocial factors that do not transcend multiple socioe-

cological levels of influence, and future studies that include geocoded

variablesmay help providemore insight into other important elements

of these psychosocial phenotypes. This sample consisted largely of cog-

nitively unimpaired individuals, and base rates of MCI were low; as

such, studies examining whether these phenotypes emerge and dis-

play different biomarker and cognitive trajectories is needed. While

MCI was diagnosed in a consensus meeting by trained study staff and

was consist with conventional Petersen/Winblad criteria,83 other cri-

teria have been shown to lead to a better balance of sensitivity and

reliability in MCI; 84–86 additional research in more racially/ethnically

representative samples is ultimately needed to confirm the utility of

these MCI criteria, especially given they have been primarily devel-

oped in homogeneous samples of largely educatedWhite older adults.

A subset of individuals (n = 258) that did not have psychiatric or

resource data of interest were excluded from the study, and sensitivity

analyses revealed these individuals were slightly younger, more likely

to be Black or Spanish speaking, and less educated relative to those

that were included. While we adjust for many of these factors in our

analyses and HABS-HD allows for the completion of the study in a

participant’s preferred language, it is important to acknowledge that

observed cluster patterns and outcomes might have changed if these

individuals had had available data and had been included. Similarly,

plasma biomarker data were missing for around 20% of the sample

given constraints surrounding the batched processing of these data,

and replication of observed patterns with these individuals will be

included in the future. Plasma AD markers can be easily implemented

in traditionally underserved populations, but neuroimaging markers

of amyloid, tau, or neurodegeneration may provide more insight into

ongoing patterns of neural change across the groups. It is important

to note that while NfL levels have been shown to increase across the

preclinical to clinical phase of AD,74,75 this is a non-specific marker of

neurodegeneration, and other pathologic processes may be at play.76

Given vascular health disparities, futureworkmay need to look beyond

traditional plasma AD markers to assessing vascular, inflammatory,

and metabolic biomarkers that may play an important role in acceler-

ated aging trajectories across the sample. Finally,modeling longitudinal

change or variation in socioeconomic resources and psychiatric func-

tioning across the life course and its association with cognition may

ultimately improve our understanding of modifiable risk factors in AD

risk in late life.

There are several notable strengths of the study, including its

data-driven approach and novel psychosocial characterization of dis-

tinct phenotypes. Importantly, these analyses were conducted within

a large sample (N ≈ 1400) of racially/ethnically diverse adults that

included individuals in mid-to-late life (age range 37 to 87), whereas

most studies exploring psychosocial-behavioral phenotyping methods

within these groups have largely taken place in adults above the age

of 50 or used data reduction techniques that do not allow for a more

nuanced pattern of how variables are behaving within each cluster.

Furthermore, cluster analysis was conducted both across and within

these racial/ethnic groups to ensure these phenotypes were not spe-

cific to one group. Finally, our psychosocial-behavioral phenotyping

provides insight into sociobiological pathways (ie, Low Resource/High

Distress and neurodegeneration as indexed by NfL) that is important

for identifying prevention and intervention points specific to minori-

tized older adults. In conclusion, distinct patterns of psychosocial

variables can be identified within racially/ethnically minoritized older

adults, and these clusters show varied cognitive and AD biomarker

profiles. The identification of psychosocial phenotypes within large

samples of racially/ethnically minoritized older adults is crucial to the

development of targeted prevention and intervention efforts rooted in

health equity.
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