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Abstract

Background and Objectives

Rapid developments in Alzheimer disease (AD) biomarker research suggest that pre-
dictive testing may become widely available. To ensure equal access to AD predictive
testing, it is important to understand factors that affect testing interest. Discrimination
may influence attitudes toward AD testing, particularly among racially and ethnically
minoritized populations, because of structural racism in health care systems. This study
examined whether everyday or lifetime discrimination experiences shape interest in AD
predictive testing.

Methods

In the 2010 and 2012 biennial Health and Retirement Study waves, respondents were randomly
selected to complete questions on interest in receiving free testing that could determine
whether they would develop AD in the future. The exposures were everyday discrimination
(6 items) and lifetime discrimination (7 items); both were transformed into a binary variable.
Logistic regression models predicting interest in AD testing were controlled for deciles of
propensity scores for each discrimination measure. Odds ratios were re-expressed as risk
differences (RDs).

Results

Our analytic sample included 1,499 respondents. The mean age was 67 (SD = 10.2) years,
57.4% were women, 65.7% were White, and 80% endorsed interest in AD predictive testing.
Most of the participants (54.7%) experienced everyday discrimination in at least one domain;
24.1% experienced major lifetime discrimination in at least one domain. Those interested in
predictive testing were younger (66 vs 70 years) and more likely to be Black (20% vs 15%) or
Latinx (14% vs 8%) than participants uninterested in testing. The probability of wanting an AD
test was not associated with discrimination for Black (RD everyday discrimination = —0.026;
95% CI [—0.081 to 0.029]; RD lifetime discrimination = —0.012; 95% CI [-0.085 to 0.063]) or
Latinx (RD everyday discrimination = -0.023, 95% CI [-0.082 to 0.039]; RD lifetime dis-
crimination = —0.011; 95% CI [-0.087 to 0.064]) participants.

Discussion

Despite historical and contemporary experiences of discrimination, Black and Latinx individ-
uals express interest in AD testing. However, Black and Latinx individuals remain un-
derrepresented in AD research, including research on AD testing. Interest in personalized
information about dementia risk may be a pathway to enhance their inclusion in research and
clinical trials.
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Glossary

AD = Alzheimer disease; ADRD = Alzheimer disease and related dementia; HRS = Health and Retirement Study; IRB =
Institutional Review Board; RD = risk difference; UCSF = University of California San Francisco.

Introduction

Marked racial disparities exist in Alzheimer disease (AD)
misdiagnosis and underdiagnosis.l’2 Among racially and eth-
nically minoritized communities, diagnosis is often signifi-
cantly delayed, resulting in more advanced stages of disease
and severe cognitive impairment at the time of diagnosis.3’4
Early detection of Alzheimer disease and related dementias
(ADRDs) is of growing importance with potential disease-
modifying therapies and interventions now emerging.>”’
Biomarker-based predictive testing for AD may soon become
widely available. Such testing could enhance early access to
care and is likely to become a key pipeline into AD therapeutic
research including clinical trials.¥ 10 Equitable access to early
diagnosis is thus vital given the 1.5-2 times greater risk of
ADRD among Black and Latinx older adults compared with
White individuals.'""?

Both inequitable health care access and differences in interest
in diagnostic testing could potentially reduce uptake of AD
testing among Black and Latinx adults. Understanding po-
tential drivers of interest in AD diagnostic testing is essential
for equitable AD research and clinical practice and requires
contextualization of racial group lived experiences within re-
search and the US health care system. For example, the long-
standing history of abuse and exploitation of Black individuals
within medicine and racism in science understandably creates
skepticism and mistrust of the health care system within the
Black American community.'*'® The effects of these atroc-
ities remain palpable and affect engagement within the health
care system for individuals from racial and ethnically
minoritized communities. In addition, Black and Latinx
Americans have been egregiously underrepresented in major
trials of AD therapeutics and diagnostics, although there have
been increased efforts in more recent years (e.g.,, New Imaging
Dementia—Evidence For Amyloid Scanning study). Struc-
tural racism and lack of inclusion in prior research may lead to
ambivalence about use of AD diagnostic tests among older
Black and Latinx adults. Lack of access to health care may also
reduce use of diagnostic tests. Recent data show that Black
Americans report higher rates of discrimination when seeking
health care compared with non-Latinx White individuals and
50% of Black Americans experience barriers to seeking health
care.'”'® These experiences may be further compounded by a
limited diversity in health care providers, clinician bias in as-
sessment and treatment,'® and a lack of culturally responsive

20
care.

The relationship between motivations, barriers, and decision-

making process for participation in AD biomarker research
. L ) 21

and predictive testing is complex and remains unclear.” A
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critical question is whether encounters with interpersonal
discrimination—the unjust and prejudicial treatment of a
person based on social strata such as race, age, religion, or
other sociodemographic characteristic>*—shapes interest in
AD diagnostic testing. Discrimination is a well-documented
social determinant of health®>** and may influence attitudes
and interest in predictive testing or early diagnosis. In this
study, we use national data from middle-aged and older adults
to examine whether past experiences of lifetime or everyday
discrimination predicts interest in AD testing. We hypothe-
sized that experiences of lifetime and everyday discrimination,
above and beyond discrimination experienced directly in a
health care setting, reduces interest in AD testing, particularly
for individuals from racially and ethnically minoritized com-
munities and those from lower socioeconomic backgrounds.
Given the mixed evidence on whether there are sex differences
in predictive testing interest,”>*’ we also sought to examine
whether experiences of sex discrimination affect self-reported
interest.

Methods

We included data from the 2010 and 2012 waves of the Health
and Retirement Study (HRS). HRS is an ongoing cohort
launched in 1992 that surveys around 20,000 adults older than
S0 years and their spouses biennially. Details on HRS are
documented elsewhere.”® Our sample was restricted to the
respondents who were 51 years and older at the time of the
2012 survey and were randomly selected and participated in
an experimental module assessing interest in AD testing.

Standard Protocol Approvals, Registrations,
and Patient Consents

The study was conducted and approved under University of
Michigan Health Sciences/Behavioral Sciences Institutional
Review Board (IRB) guidelines (HUMO00061128), and all
participants provided informed consent. Analyses using the
deidentified data were determined exempt by the University
of California—San Francisco (UCSF) IRB.

Measures
Primary Outcome

AD Test Willingness

The outcome variable of interest was the respondent’s will-
ingness to participate in an AD test, operationalized as a di-
chotomous variable. In HRS, respondents were asked, “If you
could receive a test from your doctor, free of charge, that
would definitely determine whether or not you would develop
Alzheimer’s disease [sometime within the next S years/
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sometime in the future], would you want to be tested?” Par-
ticipants were randomly assigned to a time frame (next S years
vs sometime in the future). We conducted a sensitivity anal-
ysis and found no difference in the probability of wanting the
test between those who answered the question specified as
"next S years" vs those who answered with "sometime in the
future", so responses to these 2 questions were combined.
Participant responses were coded as “yes” = 1 and “no” = 0.

Exposures

HRS respondents were randomly assigned to receive ques-
tions about everyday discrimination or major lifetime dis-
crimination in 2010 or 2012.

Everyday Discrimination

Interpersonal discrimination in daily life was assessed using the
Williams Everyday Discrimination Scale® and assessed the
frequency of everyday discrimination as well as participant-
reported attributions for discrimination. The scale included the
prompt: “In your day-to-day life, how often have any of the
following things happened to you?” and consisted of the fol-
lowing 6 items: (1) You are treated with less courtesy or respect
than other people, (2) You receive poorer service than people
at restaurants or stores, (3) People act as if you are not smart,
(4) People act as if they are afraid of you, (S) You are threat-
ened or harassed, and (6) You receive poorer service or
treatment than other people from doctors or hospitals. Possible
response options were “never” = 6, “less than once a year” = S,
“a few times a year” = 4, “a few times a month” = 3, “at least
once a week” = 2, and “almost every day” = 1.

For data analyses, we created a binary variable such that 1 =
respondent said “yes” to at least one of the 7 questions
(i.e., ever experienced everyday discrimination) and 0 = re-
spondent said “no” to all the questions (i.e., never experienced
everyday discrimination). The frequency of everyday dis-
crimination scale had a Cronbach’s alpha of 0.80 for the 2010
HRS wave and 0.83 for the 2012 HRS wave,*° indicating high
reliability of this measure among this study sample.

For each of the 6 questions, participants attributed experi-
ences of everyday discrimination to any combination of the
following reasons: ancestry or national origin, sex, race, age,
religion, weight, physical disability, aspect of physical ap-
pearance, sexual orientation, financial status, or other. While
race and ancestry are distinct constructs, for this analysis, we
considered responses that included either race or ancestry as
indicative of experiences of racism. We also considered fi-
nancial status and sex as a selected reason.

Lifetime Discrimination

Participants were administered a seven-item scale on systemic
discrimination across the lifetime.”* The instructions were
“For each of the following events, please indicate whether the
event occurred at any point in your life.” Lifetime discrimi-
nation was the summed affirmatives to the following: (1) You
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were unfairly dismissed from a job; (2) Not been hired for a
job; (3) Unfairly denied a promotion; (4) Unfairly prevented
from moving into a neighborhood because the landlord or a
realtor refused to sell or rent you a house or apartment; (5)
Unfairly denied a bank loan; (6) Unfairly stopped, searched,
question, physically threated, or abused by the police; and (7)
Unfairly denied health care or treatment. Possible scores
ranged from 0 (no lifetime discrimination) to 7 (experienced
lifetime discrimination across all 7 domains). For data anal-
yses, we created a binary variable such that 1 = respondent
said “yes” to at least one of the 7 questions (i.e., ever expe-
rienced lifetime discrimination) and 0 = respondent said “no”
to all the questions (i.e., never experienced lifetime discrimi-
nation). The Cronbach’s alpha for the lifetime discrimination
subscale in this study sample was 0.71.

Moderator

Race and ethnicity was evaluated as a moderator. Self-reported
race was used in HRS. Participants were asked, What race do
you consider yourself to be: White, Black or African American,
American Indian, Alaska Native, Asian, Native Hawaiian, Pacific
Islander, or something else? Participants were able to provide as
many racial categories as they identified with. For those who
indicated multiple categories, they were asked to identify the
primary racial group they identify with. This response was then
recoded into “Black/African American,” “White,”or “Other.” A
separate question asked participants, Do you consider yourself
Hispanic or Latino? Participants who reported their ethnicity as
Hispanic or Latino were included in the “Hispanic/Latinx/
Mexican American/Chicanx” group.

From this, 4 racial and ethnic groups were constructed for
analyses: Hispanic/Latinx/Mexican American/Chicanx, non-
Hispanic Black/African American, non-Hispanic White, and
non-Hispanic other race/ethnicity. Non-Hispanic White was
the reference group. Given the small size and heterogeneous
composition of the ‘other’ racial and ethnic group, results for
this group are suppressed but they were included in all models
to improve precision of covariate estimates.

Covariates
We controlled for potential confounders: age in years, sex

(female vs male), education (high school, <high school), in-
( total household income ),

\/# of people in household

partnered, separated/divorced, widowed/out of house,
never married), number of living children, home ownership
(yes/no), retired (yes/no), self-report of Medicaid enroll-
ment, urbanicity of residence (urban, suburban, rural), US
region of residence (Northeast, Midwest, South, West), born
in the United States (vs. not). Sex was completed by self-
report. Participants selected from female or male. There were
no questions specific to gender identity.

come marital status  (married/

Analytic Strategy
We estimated 6 logistic regressions to evaluate the association
between each measure of experiences of discrimination
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(everyday, lifetime) and interest in receiving an AD test across
each racial and ethnic group (Black, Latinx, White). We es-
timated 3 logistic regressions to evaluate the association be-
tween attribution for everyday discrimination (race/ancestry,
financial reasons, sex) and interest in receiving an AD test. To
account for potential confounders given the relatively small
sample size, we estimated propensity scores using logistic
regression to predict each exposure (everyday discrimination
or lifetime discrimination). Outcome models were then
controlled for deciles of propensity scores (estimated using
demographic and socioeconomic variables).

In sensitivity analyses, we also applied inverse probability of
treatment weights, but the results were substantively similar in
all cases, thus these are not included. HRS is a national sample,
but we did not apply survey weights to make the sample
nationally representative in this analysis. Because odds ratios
are often inappropriate when outcomes are very common, we
converted odds ratios to risk differences (RDs), defined as the
difference in probability of desiring a test for people who had
vs had not experienced discrimination.

Given the study’s focus on interest in medical predictive testing,
we also completed a sensitivity analysis to examine whether
there was an association between health care discrimination
(ie., everyday discrimination item: You receive poorer service or
treatment than other people from doctors or hospitals; lifetime
discrimination item: Unfairly denied health care or treatment)
and interest in obtaining an AD predictive test. These 2
questions were combined because only 33 respondents en-
dorsed the lifetime discrimination item on health care.

Data Availability
These data are made publicly available through the Health
and Retirement Study (hrs.isr.umich.edu/).

Results

Figure 1 shows our data analytic flowchart resulting in our
final sample size of 1,499 participants. Of the participants in
the analysis, 1,203 (80.0%) indicated interest in receiving an
AD prediction test (Table). More than half of the participants
(54.7%) indicated experiencing everyday discrimination in at
least one domain, and 24.1% reported experiencing major
lifetime discrimination in at least one domain. Participants
interested in receiving a test averaged younger age (66 vs 70
years) and were more likely to be Black (20% vs 15%) or
Latinx (14% vs 8%) than participants who did not wish to
receive a test.

Across all participants who reported experiencing discrimi-
nation at least once, the probability of wanting an AD test was
not associated with everyday (RD = —0.027, p = 0.362) or
lifetime (RD = -0.012, p = 0.77) discrimination. Figure 2
provides an overview of results by racial group. In models
adjusted for covariates, the probability of wanting an AD test
was not associated with everyday discrimination experiences
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Figure 1 Data Analytic Flowchart Resulting in the Final
Sample Size of 1,499 Participants

Unique participants who took the
biennial interview questionnaires wave 11 (2012)
(N =20,554)

Unique participants who took the experimental module 6:AD
Diagnosis and Financial Planning, and answered to one of outcome
question nv252 or nv275
(n=1,663)

v

Unique participants who were eligible for completing
the leave behind questionnaire at either 2010 or 2012
(n=1,630)

v

Unique participants who have respondent weight
information for wave 11 (2012)
(n=1,524)

v

Unique participants whose age is older than
50 years at the time of survey
(n=1,518)

v

Unique participants without any missing covariate values
(n=1,499)

v
Unique participants used in the analysis vary by exposure
due to missing exposure information

for respondents who were Black (RD = -0.026; 95% CI
[~0.081 to 0.029]) or Latinx (RD = —0.023, 95% CI [~0.082
to 0.039]). A similar pattern was observed for lifetime dis-
crimination such that experiences of discrimination was not
associated with likelihood of wanting to receive a test for study
participants who were Black (RD = -0.012; 95% CI [-0.085
to 0.063]) or Latinx (RD lifetime discrimination = —0.011;
95% CI [-0.087 to 0.064]).

We next looked at respondents’ attributions for everyday
discrimination among those who reported experiencing dis-
crimination (Figure 3) and found no evidence that everyday
discrimination based on race, ethnicity, or ancestral back-
ground (RD = -0.103, 95% CI [-0.295 to 0.076]); financial
status (RD = 0.014, 95% CI [-0.081 to 0.097]); or sex (RD =
-0.050, 95% CI [-0.223 to 0.074]) was associated with in-
terest in receiving an AD predictive test.

Finally, we examined experiences of discrimination within the
health care setting specifically and its association with interest
in AD predictive testing. Consistent with other findings, the
probability of wanting an AD test was not associated with
health care discrimination for Black (RD = 0.042, 95% CI
[~0.038 to 0.114]) or Latinx (RD = 0.041, 95% CI [~0.043 to
0.114]) respondents.

Discussion

In a national sample of middle-aged and older Americans,
most respondents indicated interest in receiving a test for AD.

Neurology.org/N
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Table Sample Characteristics by Interest in Receiving Future Alzheimer Disease Testing

Interest in future AD testing

Sample characteristics (mean, SD) No (n = 296) Yes (n =1,203) Total (n = 1,499)
Age 69.7 (10.7) 65.8 (9.88) 66.6 (10.2)
Sex (#, % female) 175 (59.1) 685 (56.9) 860 (57.4)
Sex (#, % male) 121 (40.9) 518 (43.1) 639 (42.6)
Race and ethnicity (#, %)
Hispanic/Latinx/Mexican American/Chicanx 23(7.8) 163 (13.5) 186 (12.4)
Non-Latinx, Black/African American 44 (14.9) 234 (19.5) 278 (18.5)
Non-Latinx, White 222 (75.0) 763 (63.4) 985 (65.7)
Non-Latinx, other 7(2.4) 43 (3.6) 50 (3.3)
Education (#, % high school graduate or higher) 226 (76.4) 932 (77.4) 1,158 (77.3)
Marital status (#, %)
Married/partnered 184 (62.2) 765 (63.6) 949 (63.3)
Separated/divorced 30(10.1) 175 (14.5) 205 (13.7)
Widowed 67 (22.6) 206 (17.1) 273 (18.2)
Never married 15(5.1) 57 (4.7) 72 (4.8)
Income (corrected for household size) 46,558 (69,866) 42,959 (51,539) 43,670 (55,496)
Everyday discrimination in at least one domain (n, % yes) 115 (48.9) 532 (56.2) 647 (54.7)
Lifetime discrimination in at least one domain (n, % yes) 43 (18.5) 239 (25.5) 282 (24.1)

NOTE: Income was calculated as —2aLhousehold income

\/ # of people in household”

Figure 2 Probability of Wanting an AD Predictive Test by Experiences of Everyday or Lifetime Discrimination in at Least One
Domain Among Black, Latinx, and White Health and Retirement Study Participants

Everyday discrimination

Lifetime discrimination

RD =-0.025 RD =-0.026 RD =-0.023 RD =-0.013 RD =-0.012 RD =-0.011
100, (0.082,0027)  (-0.081,0029) (-0.082,0.039)  (-0.084,0.065)  (-0.085,0.063)  (-0.087,0.064)
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Figure 3 Probability of Wanting an AD Predictive Test by Reason for Experiencing Everyday Discrimination (Race/Ancestry,

Financial, and Sex)
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Interest in receiving a test for AD was not associated with past
experiences of everyday or major lifetime discrimination, nor
was it associated with past experiences of health care dis-
crimination. Specific experiences of everyday discrimination
based on racial and ethnic identity or ancestry were not re-
lated to interest in receiving a test, nor were experiences of
everyday discrimination based on financial status or sex.

Early detection and prevention of ADRDs has elicited great
interest among clinicians, researchers, and policymakers.
This enthusiasm is enhanced by optimism that disease-
modifying therapies may soon be available.”® Emerging
biomarker, clinical, and neuroimaging-based approaches
may help predict whether a cognitively healthy person will
eventually develop AD.>"** With rapid developments in
science, dementia predictive testing may soon become a
feasible and widely available option**** and may help with
future planning, advanced care directives, and early imple-
mentation of disease-modifying intervention.” Early pre-
dictive testing will also likely provide a critical recruitment
pipeline for AD research studies. Given the increased risk of
ADRD among Black and Latinx adults,""'*'® women,'® and
those from disadvantaged backgrounds,>*>¢ achieving eq-
uitable access to early diagnosis is essential for early in-
tervention and reduction of AD. Accordingly, identifying
factors that affect attitudes toward predictive testing for AD
is vital.

Neurology | Volume 102, Number 4 | February 27,2024

Dementia is one of the most feared diseases,””* and po-
tential demand for early diagnosis testing for AD is high.*
In 2012, 75% of the US older adults indicated willingness to
take a free and definitive test predictive of Alzheimer dis-
ease,"" with US Black and Latinx participants more in-
terested in pursuing an early medical test for AD compared
with non-Latinx White participants,‘w’41 which is consistent
with the findings of this study. This is in contrast to evi-
dence that White participants were more likely than Black
participants to express willingness to enroll in AD bio-
marker research.*” Actual inclusion of racially and ethnically
minoritized persons in AD research remains low.**™** This
is, in part, attributable to historical and contemporary rac-
ism and medical mistrust*' and ineffective recruitment
methods.*®

Our findings must be considered in light of common limita-
tions to observational cohorts. We only have data on a
community-dwelling sample, but not on adults who live in
institutions or who are unable to participate in HRS because
of disabling conditions such as cognitive decline. Although
our current analytic sample is more diverse than previous
research in this area, respondents to the willingness to take
AD testing questions were more than two-thirds non-Latinx,
White. The EDS was originally developed for Black American
respondents. HRS and many other studies have adapted the
EDS instrument for diverse populations, although non-Latinx,

Neurology.org/N
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Latinx and White samples systematically differ in their re-
sponses to certain items.*” The HRS sample, like many cohort
studies, is relatively more affluent and highly educated than
the general US adult population. Individuals from racially
minoritized groups, particularly men within these groups,
remain drastically underrepresented in population health re-
search because of historical and contemporary mistreatment
by the medical community and limitations in effective out-
reach. Although HRS implemented representative sampling,
nonresponse rates may have differed by racial and ethnic
identity and experiences of discrimination. If so, this would
reduce generalizability, potentially reducing relevance of our
findings for older adults experiencing the most discrimination.
The relatively small sample size was an additional limitation,
leading to imprecise estimates and precluding evaluation of
intersectionally defined groups (e.g., Black men). In addition,
the sample may reflect a subset of individuals who are gen-
erally more interested in research and may be more likely to
express interest in AD testing by virtue of agreeing to par-
ticipate in HRS. This may limit the generalizability of findings
and conclusions drawn about those who are not actively en-
gaged in research studies. Furthermore, attitudes may have
changed in the decade since this module was fielded. Updated
surveys, with larger and more diverse samples, would be
invaluable.

Overall, our results suggest that contrary to our hypothesis,
past experiences of discrimination, including racial discrimi-
nation, are not associated with interest in AD testing. This
insight is valuable for clinicians when discussing testing with
patients. Past experiences of discrimination may lead patients
to eschew particular types of care and hesitate to participate in
research. This framing reduces the onus on providers and
researchers to achieve equitable access and eliminate barriers
to participation for Black and Latinx patients. Our findings are
thus key in demonstrating that at least in this question of
particular contemporary urgency in AD care and research,
differences in uptake of early testing are not likely to be at-
tributable to patient preferences based on experiences of
discrimination.
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