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Abstract

In this study, we examined the link between plasma Alzheimer’s disease (AD) biomarkers and physical functioning outcomes within a
community-dwelling, multiethnic cohort. Data from 1328 cognitively unimpaired participants (7 = 659 Mexican American and 7 = 669
non-Hispanic White) from the ongoing Health & Aging Brain Study—Health Disparities (HABS-HD) cohort were examined. Plasma AD
biomarkers (amyloid beta [AB]40, AB42, total tau [t-tau], and neurofilament light chain [NfL]) were assayed using the ultra-sensitive Simoa
platform. Physical functioning measures were the Timed Up and Go (TUG) and the Short Physical Performance Battery (SPPB). Cross-sectional
linear regression analyses revealed that plasma AB,; (p <.001), AB,, (p = .003),and NfL (p < .001) were each significantly associated with TUG
time in seconds. Plasma A, (p < .001),AB,, (p <.001), t-tau (p = .002), and NfL (p < .001) were each significantly associated with SPPB Total
Score. Additional analyses demonstrate that the link between plasma AD biomarkers and physical functioning outcomes were strongest among
Mexican Americans. Plasma AD biomarkers are receiving a great deal of attention in the literature and are now available clinically including
use in clinical trials. The examination of AD biomarkers and physical functioning may allow for the development of risk profiles, which could
stratify a person’s risk for neurodegenerative diseases, such as AD, based on plasma AD biomarkers, physical functioning, ethnicity, or a
combination of these measures prior to the onset of cognitive impairment.

Keywords: Biomarkers, Brain aging, Health disparities, Mexican American, Physical functioning

Alzheimer’s disease (AD) is the most common neurodegenerative de-
mentia (1,2) and is considered to disproportionately affect under-
served populations. Work conducted examining biomarkers of AD
have supported that biomarkers can be effective in discriminating
neurodegenerative diseases (AD, Parkinson’s disease [PD], and
dementia with Lewy bodies) and can also be used to aid in the
decision-making process for when to refer to specialty clinics (3-7).
Even among cognitively unimpaired populations, AD biomarkers
including those of neurodegeneration, tau-related pathology, and
neuroinflammation have been found to correlate with amyloid beta
(AB) pathology (8), suggesting that such pathological changes can
and do occur early in the preclinical stage. Cullen et al. described
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how AD biomarkers such as AB42/40, phosphorylated tau (p-tau)
217, and neurofilament light chain (NfL) could be combined with
demographic data to predict change in cognitive function, which
could lead to the development of screening algorithms for AD clin-
ical trials (9).

Despite the fact that U.S. Hispanics/Latinos are expected to
experience the greatest increase in AD and AD-related dementias
(ADRDs) by 2060 (10), this group remains severely underrepresented
in AD research (2,11,12). In our own work, we have previously dem-
onstrated that AD biomarkers (13-16), and AD risk factors (13,17-
19), are different among Mexican Americans (65% of the U.S.
Hispanic/Latino population) when compared with non-Hispanic
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Whites. In fact, findings have shown that Mexican Americans
present with earlier age of onset for cognitive loss (13,18,19) and
neurodegeneration (15) yet tend to exhibit lower rates of amyloid
positivity (13) and APOE4 genotype presence (18,19). To date,
limited research has been conducted on the link between AD bio-
markers and physical functioning performance specifically among
community-based Mexican Americans, who also exhibit higher rates
of medical comorbidities (13,17-19), such as diabetes, that may im-
pact physical functioning outcomes during aging.

Similar to AD biomarkers, physical functioning, including meas-
ures of mobility and balance such as the Timed Up and Go (TUG) and
the Short Physical Performance Battery (SPPB), have been increas-
ingly explored due to changes observed among those with AD (20).
A cross-sectional study showed that people living with dementia,
including those in the mild/moderate stages, had reduced physical
functioning compared with cognitively unimpaired individuals (21).
Because of this work, physical functioning measures have received
increased attention as potential metrics for changes among individ-
uals with cognitive impairment including those with AD and even in
the earlier disease stages such as mild cognitive impairment (MCI).

Of the work conducted examining the TUG test (22), research
has supported that this measure can map onto cognitive declines
among older adults with findings that a decline of 3 points on the
Mini-Mental State Examination (MMSE) over multiple years cor-
responds with reduced TUG walking performance (23). Ansai et al.
identified in regression models that after adjusting for age and sex,
fluency measures were associated with performance on TUG subtests
such as turn-to-walk and turn-to-sit among cognitively unimpaired
individuals while among individuals with AD, visuospatial abilities
were found to be associated with performance on the same TUG
subtests (24). Such work conducted examining the TUG in com-
bination with a semantic fluency task (Naming Animals) found a
negative correlation between this dual task and cerebral spinal fluid
(CSF) measures of AD including total tau (t-tau) and p-tau (25). Of
note, no significant correlations were found in the study for CSF
measures of AB (25).

The SPPB is another measure of physical functioning that has
been increasingly used in older adult populations and is a well-
validated assessment (26). In a cohort of adults age 90+, findings
support that lower scores on the SPPB were associated with greater
WMH, hippocampal atrophy, and reduced cognitive performance on
composite measures; however, the latter was found to be mediated
by hippocampal volume (27). Another study found that SPPB in a
cross-sectional study was associated with increases in plasma NfL,
a marker of general neuronal injury and neurodegeneration. Similar
to prior work, no significant associations were found with Af} (28).

The literature establishes that biomarkers are effective in
distinguishing between neurodegenerative diseases (3-7), and studies
have demonstrated associations between physical functioning and
biomarkers of neurodegeneration (24,25,28). Gaps in the literature
include a lack of examination of the relationship between physical
function and AD biomarkers in diverse populations including among
cognitively unimpaired individuals. Clinically, treatment goals have
increasingly focused on intervening prior to symptom onset (clin-
ical/functional declines). Subtle deficits in physical functioning
may coincide with changes in biomarkers of AD, which creates an
ideal opportunity for intervention. The impact of such interven-
tions could be more powerful because they occur before decline.
Therefore, this study sought to address gaps in the literature and
examine the link between physical functioning and plasma AD bio-
markers (AR, , AB,,, t-tau, and NfL) among cognitively unimpaired,

community-dwelling Mexican Americans and non-Hispanic Whites
of the HABS-HD study.

Materials and Methods

Participants and Assessment

The Health & Aging Brain Study—Health Disparities (HABS-HD;
formally the Health & Aging Brain among Latino Elders, [HABLE]
study) study is an ongoing, longitudinal, community-based pro-
ject examining health disparities in MCI and AD among Mexican
Americans and non-Hispanic Whites with recent expansion to enroll
African Americans. HABS-HD methods have been published (13)
and are briefly outlined below. Participants were recruited using a
community-based participatory research approach and the study re-
places for attrition in order to maintain the target enrollment size
(13). The study is currently working toward incorporating recruit-
ment data with study enrollment information to further understand
study enrollment and attrition. The data included in this study en-
compass baseline examinations from Mexican American and non-
Hispanic White participants because the recruitment of the African
American participants is ongoing. All aspects of the study protocol
can be conducted in Spanish or English. The HABS-HD study is
conducted under IRB approved protocols and each participant (or
his/her legal representative) signs written informed consent. All
HABS-HD data are available to the scientific community through
the UNTHSC Institute for Translational Research (ITR) website
(29).

Clinical Assessment

The HABS-HD protocol includes an interview, neuropsychological
testing, clinical and biorepository blood draw, MRI and PET scans,
and a functional exam. Generally, there are no more than 3 months
between the study components; however, some exceptions were
made during COVID. An informant interview is conducted for com-
pletion of the Clinical Dementia Rating (CDR) Scale (30) by clin-
icians with expertise in dementia to evaluate for functional declines
and is reviewed during consensus review.

Functional Exam

The TUG is a clinical measure of mobility requiring an individual to
rise from an armchair, walk straight ahead, pass a line marked on the
floor, turn around and walk back and sit down again, and it is meas-
ured in seconds. The test is a timed measure that has been shown to
be well correlated with gait speed including among elderly and cog-
nitively impaired populations and can be used as a fall risk screener
(22,31). The SPPB is a combined functional exam that includes a
balance test, a 4-m walk test for walking speed, and a chair stand test
(32,33). The SPPB scoring ranges from 0 to 12 with each component
allowing for a maximum score of 4 with the lower score indicating a
poorer performance on the functional measure. The TUG and SPPB
are different conceptualizations of physical functioning as the TUG
is a clinical measure with a single score contrasting with the SPPB,
which is a combination exam consisting of subscale functioning
measures and a total score.

Blood Biomarkers

Fasting blood samples were collected, processed, and stored per
previously published international guidelines (34). Assay prep-
aration was completed using custom automated StarPlus system
from Hamilton Robotics (Reno, NA). Plasma markers of amyloid
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(A, AB,,), tau (t-tau), and neurodegeneration (NfL) were assayed
using the ultra-sensitive Simoa (single molecule array technology)
on the HD-X platform (Quanterix.com, Billerica, MA) (13,14,16).
Coefficients of variation for all assays were of <5%.

Diagnostic Classification

Cognitive diagnoses were assigned algorithmically (decision tree).
The CDR and neuropsychological testing were considered when as-
signing a cognitive diagnosis. The cognitive diagnoses were verified
at consensus review as follows: Cognitively unimpaired: no cognitive
complaints, CDR sum of boxes score of 0 (35,36), and cognitive
tests scores broadly within normal limits (ie, performance greater
than that defined as meeting diagnostic criteria for MCI [ie, <1.5
SD below the normative range]); Mild cognitive impairment (MCI):
cognitive complaint (self or other), CDR sum of boxes score between
0.5 and 2.0 (35,36), and at least one cognitive test score falling <1.5
SD below normative ranges; Dementia: CDR sum of boxes score >
2.5 (35,36) and at least 2 cognitive test scores 2 SD below normative
ranges. In this study, only data from participants assigned as cogni-
tively unimpaired were included. Medical research diagnoses were
assigned based on a participant’s past medical history and objective
measures. These were assigned by a licensed clinician at consensus

review.

Statistical Analyses

Statistical analyses were conducted in SPSS 28 (IBM). Figure 1 shows
the participants of the cohort included in the analysis. Normality
tests were performed, and the data met the assumptions of the statis-
tical tests used in the subsequent analyses. Chi-square and ANOVAs
were utilized to compare groups on demographic variables. Cross-
sectional linear regression models were created with TUG and SPPB
entered as the outcome variables and plasma AD biomarkers as the
predictor variables with age, gender, education, and ethnicity entered
as covariates. Coefficients were examined in addition to f weights
to aid in the interpretation of the models. A moderator analysis
was also performed between ethnicity, plasma AD biomarkers, and
physical functioning measures. Linear regressions models were fur-
ther run split by ethnicity. In a follow-up analysis, linear regression
models were conducted with the addition of medical comorbidities
entered as covariates in order to examine the potential impact on
the relationship between AD biomarkers and physical functioning.
Statistical significance was set at p < .05.

Initial Data Set
n=1705

Cognitvely Unimpaired
Classification

n=1328

N

Excluded based on cognitive
classification MCl = 261,
Dementia = 116

non-Hispanic Whites

Mexican Americans

n =659 n =669

Figure 1. STROBE diagram.

Results

The demographic characteristics of the cohort are provided in
Table 1. Data from 1328 cognitively unimpaired participants (659
Mexican American and 669 non-Hispanic White) were included in
the analyses. Mexican American participants were found to be sig-
nificantly younger, achieved fewer years of formal education, and
were more likely to be female (all p < .001). The non-Hispanic White
participants performed significantly better on the TUG (p <.001)
and SPPB (total score, p <.001). Mexican Americans participants
had significantly higher AB,; (p <.001), lower AB,, (p <.001), lower
t-tau (p < .001), and lower NfL levels (p <.001).

Associations Between Functional Status and
Biomarkers
To examine whether the AD biomarkers were related to functional
status when controlling for age, gender, education, and ethnicity,
linear regressions were performed (see Table 2). In the total co-
hort, plasma AD biomarkers were significantly related to the TUG
and SPPB. Most plasma AD biomarkers were found to be signifi-
cantly positively related to TUG scores (reflecting poorer physical
functioning performance): AB,, (f=.128, 95% CI: 0.003, 0.006,
p <.001), AB,, (B =.080, 95% CI: 0.019, 0.094, p = .003) and NfL
(B=.11,95% CI: 0.011, 0.034, p <.001) with a trend toward sig-
nificance for t-tau (f = 0.077, 95% CI: 0.067, 0.005, p = .050). The
plasma AD biomarkers were also found to be significantly negatively
associated with the SPPB total scores (reflecting poorer physical func-
tioning): AB,, (B = -0.097, 95% CI: ~0.004, ~0.001, p < .001), AB,,
(B = -0.098, 95% CI: -0.084, —0.025, p <.001), t-tau (B = -0.086,
95% CI: -0.272, -0.065, p = .002), and NfL (B = -0.132, 95% CI:
-0.030, -0.012, p < .001). Structure coefficients were examined in
addition to B weights. In models with the TUG as the dependent
variable, all of the independent variables were significantly correl-
ated with the observed effects of the model but ranged in variance
explained by the model with education explaining (41%-44%) and
age (36%-%39%) followed by biomarkers (11%-22%), ethni-
city (10%-11%), and gender contributing a scant (0.1%-6%). In
models with the SPPB as the dependent variable, all the independent
variables were significantly correlated with the observed effects of
the model but ranged in variance explained by the models with age
(44%-45%) and education (30%-33%) explaining the most then
biomarkers (14%-29%), ethnicity (6 %-7%), and gender (3%-4%).
Supplementary regression models were also run with the add-
ition of medical comorbidities (hypertension, diabetes mellitus, and
hyperlipidemia) entered as covariates (see Table 3). In the total co-
hort, poorer TUG performance was again found to be significantly
associated with elevated AB,, (B =0.004, 95% CI: 0.002, 0.006,
p <.001), AB,, (B =0.041, 95% CI: 0.003, 0.079, p = .036), NfL
(B = =0.018, 95% CI: 0.006, 0.029, p = .002), and t-tau (B = 0.144,
95% CI: 0.012, 0.276, p =.033). Similar to models without the
covariate of medical comorbidities, in the total sample, poorer SPPB
performance was also associated with higher AR, (B =-0.002, 95%
CI: -0.004, -0.001, p = .005), AB,, (B = -0.045, 95% CI: ~0.075,
~0.015, p=.004), t-tau (p = -0.139, 95% CI: -0.243, -0.035,
p=.009) and NfL levels (B = -0.019, 95% CI: -0.028, ~0.010,
p<.001).

Associations Between Functional Status and
Biomarkers in Mexican American and non-

Hispanic Whites

Next, a moderator analysis was performed, which revealed a moder-
ating effect of ethnicity for NfL and TUG (f = 0.029, 95% CI: 0.007,
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Table 1. Descriptive Characterization of the HABS-HD Sample Included in the Analyses

Total Cohort

Mexican American

Non-Hispanic White

N=1328 N =669 N =659 Statistic

Age 66.10 (8.51) 68.92 (8.33) 63.23(7.70) F=166.95,p <.001
Education 12.68 (4.7) 15.59 (2.58) 9.71 (4.54) F=2847.59,p <.001
Gender (% male) 36% 30% 41% x> =18.52,p <.001
MMSE 28.07 (2.30) 29.19 (1.01) 26.94 (2.66) F=419.06,p <.001
Tug (s) 9.66 (2.30) 9.39 (2.03) 9.94 (2.51) F=18.29,p<.001
SPPB total 10.88 (1.82) 11.04 (1.68) 10.72 (2.51) F=9.71,p <.001
AB,, pg/mL 250.81 (65.93) 264.98 (64.36) 236.42 (64.42) F=62.63,p<.001
AB,, pg/mL 11.99 (3.25) 12.22 (3.12) 11.77 (3.36) F=6.03,p=.014
Tau pg/mL 2.44 (.928) 2.33(.933) 6.39 (.911) F=17.86, p <.001
NfL pg/mL 18.18 (11.37) 19.87 (11.00) 16.46 (11.48) F=29.23,p<.001
Hypertension (% yes) 61.8% 65.4% 58.3% ¥?=7.10,p <.008
Hyperlipidemia (% yes) 64.6% 66.6% 63.1% x> =1.38,p<.001
Diabetes mellitus (% yes) 23.3% 35.0% 11.8% x> =18.52,p <.001

Notes: AB40 = plasma beta amyloid 40; AB42 = plasma beta amyloid 42; MMSE = Mini Mental State Examination; NfL = plasma neurofilament light;

SPPB = Short Physical Performance Battery; tau = plasma total tau. All p values < .005.

Table 2. Association Between Physical Function and Plasma Alzheimer’s Disease Biomarkers

AB,, AB,, Total Tau NfL
TUG (TIME) (0.128, <0.001) (0.080, 0.003) (0.077,0.050) (0.11, <0.001)
[0.003, 0.006] [0.019, 0.094] [0.058, 0.322] [0.011, 0.034]
SPPB Total (-0.097, <0.001) (-0.098, <0.001) (-0.086, 0.002) (-0.132, <0.001)

[-0.004, -0.001]

[-0.084, -0.025]

[-0.272,-0.065]

[-0.030, -0.012]

Notes: AB40 = plasma beta amyloid 40; AB42 = plasma beta amyloid 42; MMSE = Mini Mental State Examination; NfL = plasma neurofilament light;
SPPB = Short Physical Performance Battery; total tau = plasma total tau. All models are adjusted for age, sex, ethnicity, education. (f, p-value) [95% confidence

interval]. All p values < .05 are bolded.

0.052, p =.010) as well as for NfL and SPPB (f3 = -0.023, 95% CI:
-0.040, -0.005, p =.011). Because a moderating effect was found
for select plasma AD biomarkers, additional models were rerun split
by ethnicity (see Table 4).

Mexican Americans

Poorer TUG performance (reflected in higher TUG scores) was found
to be associated with higher levels of plasma AB,; (B = 0.006, 95%
CI: 0.003,0.009, p <.001), AB,, (B =.068,95% CI: 0.011 0, 0.126,
p = .020), and NfL (B = .037, 95% CI: 0.020, 0.054, p < .001). Also,
poorer SPPB performance (reflected in higher SPPB scores) was also
found to be associated with higher levels of AR, (B = -0.003, 95%
CI: ~0.006, ~0.001, p = .004), AB,, (B = -0.065, 95% CI: -0.110,
-0.020, p =.005), t-tau (B = -0.191, 95% CI: -0.355, -0.026,
p =.023), and NfL (8 = -0.033, 95% CI: -0.046, -0.020, p < .001).

Non-Hispanic Whites

Among non-Hispanic Whites, higher plasma A, (B =0.003, 95%
CL: 0.001, 0.006, p <.001) and t-tau (= 0.182, 95% CI: 0.020,
0.345, p =.028) were associated with poorer TUG performance.
T-tau (B = -0.134, 95% CI: -0.265, -0.003, p = .044) was the only
plasma AD biomarker associated with a worse performance on the
SPPB for this ethnic group.

Discussion

The present work reflects, to our knowledge, the first large-scale
study of the link between plasma AD biomarkers and physical func-
tioning outcomes among a community-dwelling, multiethnic cohort.

Our results suggest that plasma AD biomarkers are significantly re-
lated to physical functioning outcomes across ethnic groups; how-
ever, the link appears to be more consistent and stronger among
Mexican Americans. This line of work is important as it focuses on
the AD biomarkers comprised in the National Institute on Aging-
Alzheimer’s Association (NIA-AA) research framework. This frame-
work consists of A = amyloid, T = tau, and N = neurodegeneration
(37), with the focus on understanding how such biomarkers relate to
AD disease progression and development including during the pre-
clinical stage. The aim of the framework is to spur research into the
study of the relationship between pathological processes and cogni-
tive symptoms (37).

In our prior work focused on the AT(N) framework, we have
demonstrated that AD biomarkers are different among Mexican
Americans as compared to non-Hispanic Whites (13,15,38). In
fact, in a recent study from the HABS-HD cohort (14), we dem-
onstrated that blood-based biomarker profiles were highly ac-
curate in detecting MCI and AD among Mexican Americans and
non-Hispanic Whites; however, the relative importance of the bio-
markers varied across both diagnostic and ethnic groups. In that
work, the plasma AD-specific biomarkers (measured in this study)
were only ranked in the top half of the variable importance plots
among non-Hispanic Whites and were not weighted of importance
among Mexican Americans (14).

The current findings support that ethnicity can contribute to dif-
ferences in functional outcomes. This could be due to increased rates
of medical comorbidities observed among certain ethnic groups,
which, in and of themselves, have also previously been shown to be
related to plasma AD biomarkers (39). Prior work from our own
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Table 3. Association Between Physical Function and Plasma Alzheimer™

s Disease Biomarkers Covarying for Medical Comorbidity

AB,, AB,, Total Tau NfL
TUG (0.004, <0.001) (0.041, 0.036) (0.144,0.033) (0.018,0.002)
[0.002, 0.006] [0.003, 0.079] [0.012, 0.276] [0.006, 0.029]
SPPB (=0.002, 0.005) (=0.045, 0.004) (=0.139, 0.009) (~0.019, <0.001)
[-0.004, -0.001] [-0.075,-0.015] [-0.243,0.035] [-0.028,-0.010]

Notes: AB40 = plasma beta amyloid 40; AB42 = plasma beta amyloid 42; MMSE = Mini Mental State Examination; NfL = plasma neurofilament light;
SPPB = Short Physical Performance Battery; total tau = plasma total tau. (B, p-value) [95% confidence interval]. Bold indicates a significant moderating effect be-

tween ethnicity and the biomarker. All p values <.05 are bolded.

Table 4. Link Between Plasma Alzheimer’s Disease Biomarkers and Physical Function by Ethnicity

AB,, AB,, Total Tau NfL
NHW
TUG (0.003, <0.001) (0.039,0.116) (0.182, 0.028) (0.006, 0.466)
[0.001, 0.006] [-0.010, 0.088] [0.020, 0.345] [-0.009, 0.021]
SPPB (~0.002, 0.055) (~0.028, 0.054) (~0.134,0.044) (~0.007, 0.232)
[~0.004, 0.000] [-0.078, 0.001] [-0.265, ~0.003] [-0.020, 0.005]
MA
TUG (0.006, <0.001) (0.068, 0.020) (0.180, 0.095) (0.037, <0.001)
[0.003, 0.009] [0.011,0.126] [-0.032, 0.391] [0.020, 0.054]
SPPB (~0.003, 0.004) (~0.065, 0.005) (~0.191, 0.023) (~0.033, <0.001)

[-0.006, -0.001]

[-0.110, -0.020]

[-0.355,-0.026]

[-0.046, -0.020]

Notes: AB,, = plasma beta amyloid 40; AB,, = plasma beta amyloid 42; MA = Mexican American; NfL = plasma neurofilament light chain; NHW = non-

Hispanic White; total tau = plasma total tau. All models are adjusted for age, gender, and education: (B, p-value) [95% confidence interval]. All p values < .05 are

bolded.

group has shown a link between biomarkers of metabolic func-
tioning (including insulin and glucagon) and brain amyloid spe-
cifically among Mexican Americans (40). Supplemental analyses
conducted as part of this study found that for the total sample, the
significant relationship between AD biomarkers and poorer phys-
ical functioning (both on TUG and on SPPB) remained after control-
ling for medical comorbidities (hypertension, diabetes mellitus, and
dyslipidemia).

Prior work has demonstrated a link between plasma AD bio-
markers and functional outcomes. Ding et al. (41) found that plasma
AB,, was negatively associated with postural instability gait diffi-
culty type of PD. He et al. looked at plasma Ap,/AB,, ratio, NfL,
and Progranulin (PGRN) among participants of the Multidomain
Alzheimer’s Prevention Trial (MAPT) in relation to SPPB (28). This
work found that cross-sectionally, higher plasma NfL were found
to be associated with lower SPPB scores; however, longitudinally,
PGRN levels were associated with decreased grip strength (28). In
an independent study of 452 participants of the MAPT trial. He
et al. (42) found no significant cross-sectional links between AP,/
AB,, ratio positivity, NfL positivity, and cognitive or physical func-
tioning; however, longitudinally elevations in these markers was as-
sociated with declines in both cognitive and physical measures. Our
findings reflect both increased statistical power due to larger sample
size as well as the capacity to examine the differential links across
ethnic groups. Therefore, the current findings add significantly to
the existing literature. Given that functional and cognitive outcomes
are typically measured in clinical trials targeting AD (prevention and
treatment), additional work needs to be conducted to determine the
relationship between plasma biomarkers and physical function and
then how each could be used separately or in combination to aid in
interpreting clinical trial outcomes.

The current findings provide additional evidence that biomarkers
of AD vary across racial and ethnic groups and requires additional
investigation. Despite the fact that Hispanic and African Americans
in the United States have a discorporate burden of AD/ADRD (1,10),
and reflect the 2nd largest non-White portions of the population
(43), these groups remain severely underrepresented in AD science
as do other racial/ethnic groups across the globe (2). The singular
recruitment of non-Hispanic White participants has led to a myopic
understanding of these AD biomarkers that may not directly apply
to diverse populations. In fact, we have previously demonstrated
that underlying cerebral amyloid burden is lower among clinically
diagnosed MCI and AD Mexican Americans as compared to non-
Hispanic Whites (13) and our unpublished findings demonstrate the
same among African Americans. In the A4 study, cerebral amyloid
positivity was also lower among African Americans as compared
to non-Hispanic Whites (44). These findings, within the context
of other work, suggest that our conceptual framework of AT(N)-
pathology may not be directly applicable to diverse populations.
These fundamental questions must be addressed to have population-
informed clinical trials designed to treat and/or prevent AD across
all communities.

Although the sample size, community-based nature, and
ethnic diversity are significant strengths of the study, there
are weaknesses to the current work. First and foremost, these
are cross-sectional analyses. However, the HABS-HD study is
longitudinal and, therefore, the link between plasma AD bio-
markers and physical functioning over time will be examined
in the near future. An additional limitation is inclusion of only
those cognitively unimpaired in the sample. Although the aim
was to examine the relationship of the AD biomarkers and phys-
ical functioning measures among those prior to experiencing
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cognitive decline, additional follow-up work is planned to ex-
pand the application to those with cognitive impairment (MCI
and dementia). Another limitation of the study was the exclu-
sion of physical activity from the analyses. Given the known
link between physical activity and physical function it will be
important for future work to include this variable when exam-
ining the link with AD biomarkers. Future work will also need
to seek to examine possible interaction effects of vascular and
socioeconomic factors. Additionally, this work only included
Mexican Americans and non-Hispanic Whites. However, the
HABS-HD study is currently enrolling 1,000 African Americans
and, therefore, follow-up work will be conducted examining all
3 groups simultaneously, which reflects 75% of the U.S. popu-
lation, both cross-sectionally and longitudinally. Finally, recent
work suggests that additional plasma AD biomarkers (p-tau
217, glial fibrillary acidic protein, etc.) (45,46) may be of sig-
nificant importance and, therefore, these markers are being
assayed in the HABS-HD study and will be included in future
examinations. Overall, the current findings add significantly to
the extant literature and highlight the need for additional work
in this area across diverse communities.
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