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Abstract.
Background: Alzheimer’s disease (AD) begins with an asymptomatic “preclinical” phase, in which abnormal biomarkers
indicate risk for developing cognitive impairment. Research is increasingly focused on validating biomarkers to improve
reliable diagnosis and timely clinical treatment of AD. Most preclinical biomarker research lacks adequate representation
of Black/African American and other racially and ethnically minoritized individuals, limiting the applicability of data to
these groups. This may exacerbate existing disparities by hindering diagnosis and treatment among racially and ethnically
minoritized individuals.
Objective: Understand the factors influencing willingness of Blacks/African Americans to participate in AD biomarker
research and identify opportunities to improve enrollment.
Methods: We enrolled Blacks/African Americans (N = 145) between 46–85 years of age who had previously participated in
AD research. Participants gave open-ended responses to a vignette describing a hypothetical biomarker research study. Using
qualitative content analysis, we identified themes that motivated and discouraged enrollment in AD biomarker research.
Results: Participant responses were categorized into several themes. Themes motivating participation included a desire to
know their biomarker results and to support research. Major themes discouraging participation included concerns about
potential negative psychological outcomes to learning one’s increased risk for AD, doubt about the usefulness of testing, and
worry about the potential physical harms of testing.
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Conclusion: Understanding themes motivating and discouraging AD preclinical biomarker research participation may
inform research material development, approach to community engagement, and/or trial design to increase enrollment of
Blacks/African Americans.
Keywords: African Americans, Alzheimer’s disease, biomarkers, qualitative research

INTRODUCTION
Alzheimer’s disease (AD) is a progressive
neurodegenerative condition leading to cognitive
impairment and is typically diagnosed with the onset
of cognitive symptoms and functional decline [1, 2].
Yet, growing evidence demonstrates that pathophysiological changes underlying AD can be detected by
biomarkers in a “preclinical” phase before symptoms appear [3]. Biomarkers for AD are becoming
increasingly important as diagnostic and prognostic
tools. Establishing validated and prognostically useful biomarker tests is critical to identify treatment
populations and improve diagnosis of symptomatic
cognitive impairment due to AD [4]. Preclinical AD
biomarkers can be used to identify appropriate clinical trial cohorts or to detect AD in the stages of the
disease when intervention may be more effective [5].
The US Food and Drug Administration (FDA) has
recently approved the first disease-modifying treatment for AD on the basis of its reduction of amyloid
plaques [6]. In the future individuals with late onset
AD, which accounts for over 90% of AD cases [7],
will likely need biomarker evidence of AD to obtain
treatment [8].
Most biomarker research to date has been conducted in White, non-Hispanic samples [9,10], as
has most biomedical research overall. Despite over
30% of the US population being members of racial
and ethnically underrepresented groups, these individuals only make up around 17% of participants in
clinical trials [11]. Data from clinical and genetic
research in international cohorts shows a similar
lack of diversity [12, 13]. The significant need for
more inclusive research across diseases has been
recognized, such as in large-scale research on the
intersection of genetics and lifestyle [14]. Specifically in AD research, a recent systematic review
demonstrated that a median of 89% of participants
of those studies reporting race and ethnicity were
White [15]. There is a great need for more inclusive
research. Incidence and prevalence of AD and other
dementias is higher among Black/African American and other underrepresented groups, with some
estimates suggesting twice as much AD risk among

Blacks/African Americans when compared to Whites
[16]. Blacks/African Americans face a number of disparities in dementia care, as they tend to be diagnosed
in later stages of the disease and use fewer services,
resulting in higher care and financial burdens for families [17, 18].
The limited inclusiveness of biomarker study samples raises concerns about the validity and reliability
of biomarker data in underrepresented groups [19].
Data shows that biomarker changes in AD can
vary between Black/African American and White
populations, and similar biomarker profiles can be
associated with divergent cognitive function [20, 21].
The current lack of reliable biomarker data for underrepresented groups limits the diagnostic, prognostic,
and therapeutic validity of biomarkers for clinical use
in these populations, and has the potential to further
exacerbate health disparities [9].
The data that exists about attitudes towards AD
biomarker research shows that interest is generally
high among those who consider themselves to be at
risk for AD or are already involved in AD research
[22, 23]. However, the decision to enroll in a biomarker research study is complex [24]. Little is
known about how individuals weigh factors like
personal AD risk or procedure invasiveness when
deciding to participate in research. In an analysis of
interest in a preclinical AD trial, participants were
just as willing to join a study where they learned
their biomarker results as one in which they did not,
indicating reasons other than learning amyloid results
may drive actual participation [25]. Other reasons
influencing participants may include the invasiveness
of procedures involved [26], or an altruistic desire to
contribute to research [27].
Prior studies on recruitment and retention in AD
research have indicated the importance of aspects
such as trust in researchers, study burdens, socioeconomic context, personal attitudes, and levels of
education [11, 28]. However, these studies have
focused on participation in clinical trials rather
than biomarker studies [29, 30]. Research has typically compared Black/African American and White
populations, and focused less on a comprehensive
account of Black/African American perspectives.
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This approach may characterize the perspective of
specific groups with respect to similarity or difference
to the perspectives of Whites, and potentially reduces
the ability to explore the breadth of perspectives
within that specific group. One survey study evaluating willingness to participate in a biomarker-based
clinical trial showed that Blacks/African Americans were generally less likely to enroll, and rated
study risks and procedures as being more important
to their decision than Whites. Blacks/African Americans were also somewhat less interested in receiving
their personal study results than White participants [29]. A survey in a community-based registry
suggested that underrepresented groups, including
Blacks/African Americans, were less willing to enroll
in AD studies than Whites [30]. In a qualitative study
among community-dwelling Blacks/African Americans, mistrust of research was the major barrier
to participation in biomarker research [31]. Though
mistrust limits the involvement of Blacks/African
Americans in research, enrollment in dementia
research can be increased with comprehensive
and community focused recruitment strategies [32].
Altruism is also an important factor motivating ongoing research participation [28], but it is unknown how
altruism impacts participation in biomarker studies,
or what strategies might improve enrollment specifically for this research.
This study aims to understand factors influencing
cognitively intact Blacks’/African Americans’ willingness to participate in preclinical AD biomarker
research. We present data from the Alzheimer’s
Biomarker Survey, a telephone survey designed to
gather quantitative and qualitative data on willingness to enroll in hypothetical biomarker studies. Here,
we report qualitative information with the goal of
understanding the relative significance of different
themes in influencing willingness to enroll. Our sample consists of individuals who are already involved
in AD research and have high levels of education,
and is thus not broadly representative [33]. Research
must ultimately become more inclusive, enrolling
Blacks/African Americans not involved in research
and with diverse educational backgrounds. Given the
dearth of available data about Black/African American participation in biomarker research, this study
contributes to understanding the factors involved in
decision-making, which can ideally be leveraged to
increase participation of those Blacks/African Americans already involved in research, and spur further
research moving towards more inclusive research outside of those populations typically represented in
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AD cohorts. Representative research will ultimately
be necessary to reduce disparities in AD-biomarker
research as well as clinical interventions. Given
that treatment with amyloid targeting drugs will
require biomarker evidence of AD pathology, furthering biomarkers that can accurately diagnose AD
in diverse populations can also move the field further
towards equitable care for AD.
METHODS
Participants
Participants were recruited into the Alzheimer’s
Biomarker Survey from the Wisconsin Registry for
Alzheimer’s Prevention (WRAP) [34], or the Wisconsin Alzheimer’s Disease Research Center Clinical
Core (Wisconsin ADRC). Participants had median
number of three cohort study visits before participating in the Biomarker Survey. Biomarker Survey
participants were required to be aged 45–89 and
cognitively unimpaired. As participants could select
multiple racial identities, all participants selecting Black as a self-identification were categorized
as Black, even when more than one identity was
selected. Our analysis includes only those participants who self-identified as Black/African American;
quantitative predictors of willingness to enroll for
the full cohort are reported elsewhere [35]. All participants provided institutionally approved informed
consent before participation.
The final sample included 145 Black/African
American participants (mean age = 64.9), most of
whom (74%) were women. Many had a bachelor’s
degree or higher (45%) and about half had a family
history of dementia (52.4%). Table 1 shows participant characteristics.
Survey
The Alzheimer’s Biomarker Survey is a 30-minute
telephone survey developed by the study team using
Table 1
Participant characteristics
Number of participants
Age, mean (range)
Gender,
Number of women (%)
Number of men (%)
Education, N ≥ bachelor’s degree (%)
Family history of dementia, N (%)

145
65 (46-85)
107 (74%)
38 (26%)
65 (45%)
76 (52%)
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Table 2
Survey vignette

Vignette

Response options

Open-ended follow-up

I’m going to ask you some questions about participating in specific Alzheimer’s research
studies. There are lots of reasons why a person may not want to be in a research study such
as how long the study takes or how far it is from a person’s home. For this survey, we would
like you to try to ignore those reasons and focus on if these studies generally sound like
something you would participate in.
Let’s say you are asked to join a study that would measure a marker in your brain that shows if
you are at a higher risk of developing Alzheimer’s. The brain marker does not show if you
currently have Alzheimer’s or predict if you actually will develop Alzheimer’s in the future.
Although in this study you would learn your results, there are currently no medications to
cure Alzheimer’s or to reduce your brain marker. How willing would you be to enroll in this
study?
(1) Not at all willing
(2) A little willing
(3) Somewhat willing
(4) Very willing
(5) Extremely willing
(a) Tell me why you would be [insert previous response: not at all/a little/somewhat/very/
extremely] willing to enroll in a study that measured your brain marker?
(b) What concerns would you have about enrolling in this study?

feedback from the University of Wisconsin Survey Center (UWSC) in an iterative process. Several
drafts were reviewed by the study team, UWSC, and
external content expert consultants. To assess willingness to enroll in biomarker studies, we developed
a vignette describing a hypothetical AD biomarker
study. The vignette describes the biomarker collection method in non-technical terms but without
specifying a particular method. After the vignette,
participants were asked to rank their willingness to
enroll in the study on a five-point Likert scale. This
was followed by two open-ended questions asking
participants to describe why they chose their response
and their concerns about the study. The vignette and
questions are described in Table 2.
Data collection and analysis
Data were collected from January 2020 through
March 2020. The survey was conducted using
a computer-assisted telephone interviewing system (CATI). The CATI software employed by the
UWSC is CASES 5.6 provided by the ComputerAssisted Survey Methods Program at the University
of California-Berkeley.
Data were analyzed using qualitative content analysis [36]. Qualitative data were first coded by UWSC
coders, who used inductive coding as the initial
coding method (see Coding Manual for Qualitative
Researchers [37]), using NVivo (version 12). Themes
were generated from initial coding of responses themselves rather than defined a priori. Responses could
be coded with multiple themes. This process contin-

ued until saturation was reached, and no new themes
were identified from the interviews. A coding framework was then created by two UWSC coders, and
discrepancies between coders were resolved through
discussion with members of the research team. Using
that coding framework, transcripts were reviewed
again, further refining coding categories to identify
major themes. To establish trustworthiness in analysis [38], both initial coding categories and further
refinements of categories were reviewed with several
members of the team, and questions regarding coding
categories were resolved in discussion, while noting
any potential bias among researchers. Team members
were chosen based on their expertise with qualitative
research and/or AD disclosure research.
In a second step we applied mixed-methods to
link each participant’s qualitative response to their
willingness to enroll in AD biomarker research
Likert-scale response. The frequency of each thematic response was then calculated for each of the five
possible willingness to enroll in biomarker research
Likert-scale responses (which ranged from “not at all
willing” to “extremely willing” to enroll).
RESULTS
Participants described several themes that influenced their willingness to participate in biomarker
research. The first section presents themes motivating
participation, and the second, themes discouraging
participation. An overview of themes and how frequently they were mentioned by participants is shown
in Table 3. The third section examines the relationship
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Table 3
Frequency of themes influencing willingness to enroll in biomarker
research among all participants
Themes motivating willingness to enroll
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want to do before you are unable to do them. And
I think to be able to communicate that to your
family. (Participant 156)

Number (%)

Desire to know
Support for research
Themes discouraging willingness to enroll

72 (50%)
52 (36%)

Physical harms of testing
Anxiety
Questionable utility of testing
Burden of testing
Stigma around result

48 (33%)
24 (17%)
19 (13%)
18 (12%)
17 (12%)

between the themes and willingness to participate in
biomarker research.
Themes motivating participation
Desire to know biomarker results
A major theme motivating interest in enrolling in
biomarker research was participants’ desire to learn
their biomarker results. They cited several specific
reasons underlying this desire. Many cited a wish to
know their personal risk for developing AD:
It would give me a sense of where I am, whether
I’m headed in that direction, or whether I’m at the
point where you don’t see anything that would
cause a mental change in my brain or behavior.
And I’d want to know that. (Participant 008)
Family history of AD was often mentioned, which
could increase anxiety and motivate interest in knowing one’s risk for dementia:
Because in the future there’s a chance I might
get it because of my family’s genetics . . . It’s just
something I wish I could prevent having because
it is scary for me right now. (Participant 242)
This knowledge could in turn be useful, to modify their risk through treatment and potentially treat
dementia:
I would want to know if I have a large percentage [risk] of getting Alzheimer’s then maybe they
can catch it early. Even though there is no cure,
there could be something they can do to slow its
progress. (Participant 189)
For others, their primary motivation in learning
their risk status was to prepare themselves and their
families for the possibility of future cognitive decline:
I just think it would be good to know be able to
plan the future to be able to do the things you

Altruism and support for research
A second major theme was the desire to support
research, which encompassed a number of aspects
related to altruism. Many individuals generally supported dementia research:
I believe that research is always going to be the
cure to any problem. If people did not participate
there would be no cures. (Participant 093)
Some were motivated by personal experiences with
dementia, and research was a way to help family
members as well as others in their community:
I feel that, with seeing my mother suffer, and
others that I love and am close to, suffer from
Alzheimer’s, it’s worth it to try and help. I would
be helping to stop suffering of so many people, even in my immediate family. I do take
Alzheimer’s research seriously. (Participant 046)
Specific motivations to join research related to
being Black/African American, or concerns regarding trust in researchers were not generally mentioned,
though very occasionally participants mentioned they
“trusted” the researchers, which made participation
easier. A small number (n = 5) were motivated to
enroll in biomarker research to increase the diversity
of research:
I think it’s important for more studies to involve
people of color, so we can better understand what
medicine and care is needed for those underserved
populations. Most medicine is for the dominant
population, and so there’s not as much for people
of color. (Participant 185)
This could also take the form of setting an example
for others in their community:
Because I just think it’s a very good idea and
me being African American woman of almost 74
years. And there are just so many Afro-Americans
who are afraid of research because of things that
happened years before, so they just don’t get
involved with it. (Participant 142)
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Themes discouraging participation
Potential harms
Participants mentioned a number of concerns about
enrolling in biomarker research. The first significant
theme was the most common, relating to possible negative physical consequences of an abnormal
biomarker test. The vignette did not specify the kind
of intervention that would be performed, leaving
individuals to freely express their concerns about
potential harms. Almost all participants who mentioned harms indicated some type of worry about the
invasiveness of tests.
Anything that has to place something in my head
or whatever, I wouldn’t want to participate in. I
just have concerns about anything that is being
placed in, you know some type of incision. (Participant 386)
Lumbar punctures were frequently mentioned
specifically as discouraging interest, even among
those who otherwise supported research:
I strongly look forward to getting involved in the
research . . . The only concern I would have is I’m
a little leery of the lumbar punctures that you have
to do in this study. (Participant 008)
Potential for negative psychological outcomes
A second significant theme was about possible
negative psychological consequences of an abnormal
biomarker test. Some wanted to avoid worrying in
anticipation that they would develop dementia:
I would not want to know if I’m at a high risk. I
would rather wait to find out if I had Alzheimer’s,
rather than worry about it. (Participant 083)
Others felt that a positive result could have profound implications, leading to hopelessness and
despair:
The major concern is if you had markers and
there’s no cure you would be looking at the end
of your useful life. (Participant 284)

know from that that something is changing in my
memory, it’s frightening. (Participant 387)
Limited personal utility of biomarker testing
A third major theme discouraging participation
was worry the utility of biomarker testing. Participants felt that if biomarkers could not definitely
predict dementia, this information would not be helpful to them, and there would be no personal benefit
to the study.
Well you said, it couldn’t measure your brain
marker, that’s what you said...If it could actually
tell me, yeah, I would do it, but if you can’t tell
me, then no I wouldn’t. (Participant 146)
In addition to ambiguity about results, the lack of
effective treatment for AD cast doubt on the utility of
knowing:
What good is the information if there’s no cure
for it? (Participant 159)
Potential for stigma and discrimination
A fourth, less prominent theme encompassed possible negative consequences of a positive biomarker
result, including discrimination or stigma (i.e., the
negative beliefs and attitudes that shape how individuals with AD are viewed). Participants worried that
information would not stay private, even preferring it
not be in their chart:
How would it affect my health care? is it going to
be put in [my] chart where health care providers
might see it? (Participant 204)
Participants were also concerned that a positive
result would affect their health insurance or work:
[My concern is] confidentiality of collected data
and to ensure that data would not be used for
employment or health insurance discrimination.
(Participant 270)

The expectation that memory problems would
develop could also reinforce individuals’ concerns
about their cognition, since testing could uncover
signs of decline:

Research burdens
A fifth theme occasionally mentioned was concern
about the burdens testing would impose. Considerations like distance to the study site and the time
commitment involved also influenced willingness to
participate:

I want to know but I’m frightened of the response,
that it might be affirmation that there’s something
going on . . . for example if you ask me a bunch of
questions and I can only remember two or three I

I do personally have to think about how far I’d
have to travel and other physical conditions about
the situation and the time it would consume.
(Participant 228)
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Table 4
Relationship between themes and willingness to enroll in biomarker research
Willingness to participate in biomarker research
Not at all
Themes motivating willingness to enroll

A little

Somewhat

Very

Extremely

% (number / total number of respondents)

Desire to know

0% (0/10)

50% (7/14)

46% (27/59)

64% (25/39)

57% (13/23)

Support for research

0% (0/10)

14% (2/14)

24% (14/59)

54% (21/39)

65% (15/23)

Themes discouraging willingness to enroll

% (number / total number of respondents)

Physical harms of testing

60% (6/10)

36% (5/14)

34% (20/59)

31% (12/39)

22% (5/23)

Anxiety

30% (3/10)

43% (6/14)

17% (10/59)

10% (4/39)

4% (1/23)

Questionable utility of testing

30% (3/10)

36% (5/14)

15% (9/59)

5% (2/39)

0% (0/23)

Burden of testing

10% (1/10)

7% (1/14)

12% (7/59)

13% (5/39)

17% (4/23)

Stigma around result

0% (0/10)

7% (1/14)

12% (7/59)

21% (8/39)

4% (1/23)

Willingness to participate in biomarker research was assessed by Likert-scale response. For each response, the table shows the percentage
of respondents who mentioned a particular theme.

Relationship between themes and stated
willingness to enroll in biomarker research
To explore relationships between themes and
willingness to enroll, each participant’s qualitative
response was linked to their Likert-scale responses
about their willingness to enroll in AD biomarker
research (Table 4). Frequencies of thematic responses
are tabulated by Likert-scale response.
Participants reported weighing different aspects
against each other in their enrollment decision. Often
they balanced their interest in furthering research
against the potential for harms:
If I could do something that can produce data
that’s gonna help other people in the future, not
necessarily myself but for the people to come
that would be very beneficial . . . there are some
[medical procedures] I wouldn’t want to do. If it
involves sticking a needle in my head or surgery I
wouldn’t want to do it. And of course if its confidential. I wouldn’t want my information out there.
(Participant 122)
Despite the concerns around the invasiveness of
testing, this participant was still ‘very willing’ to participate. Another participant who was ‘a little’ willing
to enroll outlined her reasoning of the impact of the
ambiguity of testing and the anxiety a positive result
could cause on her own future, and weighed it with
the benefits of research:
I think in terms of the future, the importance of
research, and you having the data. I would be
concerned that I would have the marker, living

with something that can’t be cured. I would be
thinking ‘What can I do to mitigate living with
this?’ (Participant 023)
These examples indicate the complex and multilayered relationship between individuals’ views and
their willingness to participate in biomarker research.
Some broad trends emerged, as certain themes were
more consistently associated with motivating or discouraging willingness to enroll in biomarker research
among this Black/African American cohort. No participants among those who were ‘not at all’ willing
to participate expressed an interest in knowing their
biomarker results or supporting research, while this
was mentioned by 57% and 65% of those ‘extremely’
interested in research, respectively. Conversely, concerns about anxiety and the utility of testing tended
to discourage participation: while 30% of those who
were ‘not at all’ and 43% of those ‘a little’ willing to
participate expressed anxiety about the psychological
burden a positive test result would impose, this was
mentioned by only 10% of those who were ‘very’, and
4% of those ‘extremely’ willing to participate. Similarly, while 30% of those ‘not at all’ and 36% of those
‘a little’ willing to participate questioned the utility
of testing, this was a concern for 5% of those ‘very’
and none of those ‘extremely’ willing to participate.
Other themes were less closely related to enrollment willingness. The potential harms of testing
were noted by almost two-thirds of those ‘not at all’
willing to participate, but among the remaining participants who were ‘a little’, ‘somewhat’, or ‘very’
willing, harms were cited in roughly equal proportion, around one-third of the time. The burdens of
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testing and stigma around testing were variable in
different groups.

DISCUSSION
This work adds to an understanding of factors that influence willingness to participate in AD
biomarker research among Black/African Americans. Moreover, it increases the representativeness
of the literature examining willingness to of potential
participants to enroll in biomarker studies. Overall,
individuals in the current cohort considered several
motivating or discouraging factors when weighing
whether to enroll in research. A fuller assessment of
these themes is necessary to characterize the facilitators and barriers to biomarker research, and may
suggest opportunities to increase enrollment [39].
Most biomarker and AD research has enrolled nondiverse samples, which limits the generalizability
of findings, potentially undermining the provision
of accurate diagnosis and appropriate treatment
for Blacks/African Americans and other underrepresented groups. Thus, strategies to improve the
inclusiveness of research are critical.
Motivations to participate in biomedical research
can be complex. They may involve pragmatic aspects
such as time investment or transportation [40], or
personal attitudes such as trust or altruism around
research [28, 41, 42]. The concerns motivating participation may also change over time, depending
on participants’ personal circumstances and relationships [43], and may continue because of a desire to
continue a previous commitment to research [44].
Our study highlighted several of these themes that
were particularly salient to enrolling in biomarker
research, though it was not designed to clarify other
aspects of the decision-making process, such as how
much each individual theme influences willingness
to enroll or how these might change over time. As
expected, themes motivating participation in research
were cited most frequently among those who were
most willing to enroll in biomarker research. Themes
discouraging research were cited most commonly
among those least willing to participate. Individuals undecided about participating cited a mix of
themes that influenced their decision. While this
study identified themes relevant to enrollment, it
was not designed to clarify other aspects of the
decision-making process, such as how much each
individual theme influences willingness to enroll.
Arguably some concerns, such as the specific psycho-

social consequences of biomarker testing, utility, and
stigma are specific to this research, and informational material that concretely address these concerns
may affect willingness to enroll. For instance, studies
might provide information about the impact of disclosure on future planning during recruitment. Focusing
on understanding personal risk for AD might involve
more emphasis on explaining the value of biomarker
information for prognosis.
The usefulness of testing has been primarily discussed from a theoretical perspective, rather than with
evidence about participant viewpoints [45]. However,
several individuals in our study questioned what the
usefulness of a positive test result would be, a theme
we term “utility”. Around one-third of those who
were ‘not at all’ or ‘a little’ willing to participate did
not believe biomarkers had any utility, for instance
because AD was not treatable. Some previous work
has shown that withholding biomarker results does
not change willingness to enroll, which may imply
that the personal relevance of results does not influence decision-making [25]. The utility of biomarker
results may become more salient in the future: with
the recent approval of an amyloid-targeting agent,
and additional similar agents in the pipeline [46],
biomarker testing may lead to actionable information
for participants.
Participants also felt that biomarkers would have
limited utility because the results would be ambiguous. This is similar to findings from a qualitative study
of long-term outcomes after disclosure. After being
told they had elevated amyloid, individuals wanted
more precise information than ‘elevated’ or ‘not elevated’ [47]. Efforts to refine prognosis are ongoing,
and evidence from risk communication in other fields
has also shown that information may need to be
tailored to specific groups, and be presented using
multiple strategies [48]. The current knowledge gap
may provide an opportunity to explore if prognostic
information influences enrollment, and what types of
prognostic information are useful, such as timelines
or other visualizations [49]. The significance reported
by participants of the psychosocial impact of disclosure and utility of testing suggests that future research
should examine trial designs with more prognostic elements and how willingness to participate in
biomarker research is impacted by information about
the consequences and individual benefits of testing.
Harms were a significant theme that discouraged
willingness to enroll. This is consistent with other
studies finding potential harms to be an important
consideration for Black/African American groups
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[29, 31]. Concerns about physical harms as a result
of participating in biomarker research have been
infrequently reported in the literature. In the limited existing data about harms, typically from White
cohorts, individuals report concerns about potentially negative psychological consequences or stigma
as reasons discouraging research participation [50].
However, this may be a specific concern among
Blacks/African Americans [31], who are less willing
to participate in research involving lumbar punctures than compared to Whites [26, 51]. While
more research is needed on whether specifically
lumbar punctures represent a barrier to research
among Blacks/African Americans, the rapid progress
towards blood-based biomarker testing may lower
barriers to research participation [52].
Though our study was not designed to provide
robust quantitative correlations, the number of times
each theme was mentioned does suggest trends. It
is notable that concerns about harms were relatively
stable across groups who were ‘a little’, ‘somewhat’,
or ‘very’ willing to participate. A possible explanation is that among individuals already participating in
research, familiarity with study procedures or additional potential harms may not substantially change
their willingness to participate in further research.
Instead, they may decide to participate based on other
factors (e.g., altruism or concerns about psychosocial
outcomes). As our study did not generate the type of
data necessary to explain this finding, this should be
considered a hypothesis to explore in further studies.
Participants also cited concerns about negative
psychological consequences and stigma as causing
anxiety about health, as has been reported previously
for prospective participants in biomarker studies [53].
Other work has shown that after disclosure, individuals with an “elevated” result may have a wider
range of positive or negative outlooks on the future,
in comparison to the more uniformly positive outlook
expressed by those with a “not elevated” result [54].
Prior research using standardized mood assessments
has shown that there is no increase in mood symptoms
up to one year after disclosure, indicating that disclosure is generally safe [10, 55]. However, given the
spectrum of psychosocial consequences cited in our
study, such as feelings about “the end of one’s useful
life”, it is possible that the consequences of biomarker
disclosure may manifest in a number of ways, not
all of which may be fully captured by standardized scales evaluating mood. Safety data also come
from White, non-Hispanic individuals without significant mood disorders and in people willing to learn
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their biomarker results, which may not be not representative of clinical populations [56]. Future studies
may try to characterize such consequences for health
anxiety, and do so in populations reflecting a broader
range of mental health experiences.
Previous research has shown that Blacks/African
Americans are often reluctant to enroll in biomedical research because of negative experiences with
research or feelings of mistrust. Proposed solutions
have focused on increasing trust and community
engagement [39]. We did not find that themes of
mistrust or reputation of the researchers and institution were prominent. In our cohort, feelings of
altruism were a significant motivating factor, which
is perhaps not surprising given that participants were
already involved in research. For a handful of participants (n = 5), this altruism was linked to specific
desire to help the Black/African American community through research. This finding is similar to other
work that has shown altruism to be an important motivator for joining AD biomarker research [27, 57].
Altruism is a major factor motivating participation in
AD research among Blacks/African Americans [28].
This may have important implications for increasing
the involvement of Blacks/African Americans who
are already participating in non-biomarker research.
Further research could explore whether enrollment
is impacted by researchers sharing the importance of
biomarker research, or how it relates to other research
the participants are engaged in. Biomarker research
is closely directed at diagnosis and treatment, which
may appeal to those who are participating in AD
research to find treatment (as some of our participants suggested in the above quotes). Mistrust may
not have been a prominent theme due to a difference in samples: because participants in our study
were already engaged in research, they may have
already developed higher levels of trust versus
community participants without previous research
involvement. This finding may also indicate that
trust develops, or mistrust decreases, with increased
time and engagement in research. Future research
could explore how attitudes vary not only among
underrepresented groups, but also among recruitment source (e.g., already involved in research versus
community-based).
This study has several limitations. First, enrollment
of samples into AD research has been influenced by
recruitment strategies [33, 58], and these research
samples may not reflect the composition of future
clinical populations [56]. Our sample was drawn from
participants who are already extensively involved
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with AD research and may hold views that differ
from more general populations. Our sample also
had high levels of education, and higher educational
attainment is associated with more interest in research
participation among Blacks/African-Americans and
other groups [40, 59, 60]. The prior involvement in
research and levels of education may also limit the
ability to generalize to other Black/African American
populations not already involved in research, since a
main barrier—trust—may not have been as salient for
our sample. Individuals in our sample may have had
a higher interest in learning their biomarker results,
as many were already enrolled in longitudinal studies
because of their family history of AD. Increased risk
due to family history of AD has been associated with
a higher interest in participating in AD disclosure
research [22]. Finally, our population was primarily
composed of women (74%), and was too small to discern differences between genders. These limitations
suggest the importance making research populations
more inclusive in not only in terms of racial and
ethnically minoritized status, but also regarding gender, levels of education, and prior involvement in
research.
Second, methodological limitations include the
necessity of using a vignette. The vignette instructed
individuals to ignore factors such as the time the study
would take or travel involved. This may have resulted
in the importance of burdens being under-reported
in our sample, since some participants mentioned
burdens despite these instructions. Participants also
responded to a hypothetical question, which might
not reliably predict their actual enrollment in research
in the future, or their reasons for doing so. Finally,
data was generated from a free response item, but we
were not able to include follow-up questions. This
is best suited to identify important themes that are
related to enrollment, and can suggest relationships
between themes and a decision to enroll, but does
not provide more comprehensive information about
participants’ reasoning.

effects, harms, burdens, and stigma. These data suggest that a concern about the utility of results is more
prominent than previously reported. Based on these
findings, there may be opportunities for improving
the understanding of potential participants, particularly with regard to potential personal benefits of
biomarker research (e.g., addressing modifiable risk
factors or long-term planning). This could initially
focus on increasing participation among those individuals already involved in research, and later be
leveraged to include more general populations. Further, decisions to enroll in research are complex. A
better understanding of how decisions to enroll are
related to specific motivating or discouraging themes
may offer opportunities to positively impact research
enrollment, particularly for those from underrepresented groups, as the field strives toward more
inclusion and representation.
ACKNOWLEDGMENTS
This publication was supported by funding from
the National Institute on Aging (R03 AG062975
(Clark), R01 AG054059 (Gleason), R01 AG027161,
P30 AG062715). We extend our deepest thanks to the
WRAP and WADRC participants and staff for their
invaluable contributions to the study. We would like
to acknowledge the University of Wisconsin Survey
Center for their assistance with survey development,
data collection, and coding of open-ended responses
in coordination with the authors. We would also like
to gratefully acknowledge the assistance of Kristin
Harkins, Shana Stites, and Jason Karlawish for aiding in the development of the Alzheimer’s Biomarker
Survey.
Authors’ disclosures available online (https://
www.j-alz.com/manuscript-disclosures/21-5521r2).
REFERENCES
[1]

Conclusion
This study examined themes influencing Black/
African American participation in hypothetical
biomarker research among a group of individuals
involved with AD research. In line with prior work,
altruistic support for research and a desire to know
one’s personal biomarker result were themes that
motivated a desire to enroll. Themes discouraging
research participation were possible psychosocial

[2]

Albert MS, DeKosky ST, Dickson D, Dubois B, Feldman
HH, Fox NC, Gamst A, Holtzman DM, Jagust WJ, Petersen
RC, Snyder PJ, Carrillo MC, Thies B, Phelps CH (2011) The
diagnosis of mild cognitive impairment due to Alzheimer’s
disease: Recommendations from the National Institute on
Aging-Alzheimer’s Association workgroups on diagnostic
guidelines for Alzheimer’s disease. Alzheimers Dement 7,
270-279.
McKhann GM, Knopman DS, Chertkow H, Hyman BT,
Jack Jr. CR, Kawas CH, Klunk WE, Koroshetz WJ, Manly
JJ, Mayeux R, Mohs RC, Morris JC, Rossor MN, Scheltens P, Carrillo MC, Thies B, Weintraub S, Phelps CH
(2011) The diagnosis of dementia due to Alzheimer’s disease: Recommendations from the National Institute on

F.B. Ketchum et al. / Willingness of Blacks/African Americans to Enroll in AD Biomarker Research

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Aging-Alzheimer’s Association workgroups on diagnostic
guidelines for Alzheimer’s disease. Alzheimers Dement 7,
263-269.
Sperling RA, Aisen PS, Beckett LA, Bennett DA, Craft
S, Fagan AM, Iwatsubo T, Jack CR Jr, Kaye J, Montine
TJ, Park DC, Reiman EM, Rowe CC, Siemers E, Stern Y,
Yaffe K, Carrillo MC, Thies B, Morrison-Bogorad M, Wagster MV, Phelps CH (2011) Toward defining the preclinical
stages of Alzheimer’s disease: Recommendations from the
National Institute on Aging-Alzheimer’s Association workgroups on diagnostic guidelines for Alzheimer’s disease.
Alzheimers Dement 7, 280-292.
Frisoni GB, Boccardi M, Barkhof F, Blennow K, Cappa S,
Chiotis K, Démonet J-F, Garibotto V, Giannakopoulos P,
Gietl A, Hansson O, Herholz K, Jack CR, Nobili F, Nordberg A, Snyder HM, Ten Kate M, Varrone A, Albanese
E, Becker S, Bossuyt P, Carrillo MC, Cerami C, Dubois
B, Gallo V, Giacobini E, Gold G, Hurst S, Lönneborg A,
Lovblad K-O, Mattsson N, Molinuevo J-L, Monsch AU,
Mosimann U, Padovani A, Picco A, Porteri C, Ratib O,
Saint-Aubert L, Scerri C, Scheltens P, Schott JM, Sonni I,
Teipel S, Vineis P, Visser PJ, Yasui Y, Winblad B (2017)
Strategic roadmap for an early diagnosis of Alzheimer’s
disease based on biomarkers. Lancet Neurol 16, 661-676.
Jack CR, Bennett DA, Blennow K, Carrillo MC, Dunn B,
Haeberlein SB, Holtzman DM, Jagust W, Jessen F, Karlawish J, Liu E, Molinuevo JL, Montine T, Phelps C, Rankin KP,
Rowe CC, Scheltens P, Siemers E, Snyder HM, Sperling R,
Contributors (2018) NIA-AA Research Framework: Toward
a biological definition of Alzheimer’s disease. Alzheimers
Dement 14, 535-562.
FDA, FDA Grants Accelerated Approval for Alzheimer’s
Drug, Last updated June 7, 2021, Accessed on June 7,
2021.
Carmona S, Hardy J, Guerreiro R (2018) Chapter 26 - The
genetic landscape of Alzheimer disease. In Handbook of
Clinical Neurology, Geschwind DH, Paulson HL, Klein C,
eds. Elsevier, pp. 395-408.
Cummings J, Aisen P, Apostolova LG, Atri A, Salloway
S, Weiner M (2021) Aducanumab: Appropriate use recommendations. J Prev Alzheimers Dis 8, 398-410.
Barnes LL (2019) Biomarkers for Alzheimer dementia in
diverse racial and ethnic minorities—a public health priority. JAMA Neurol 76, 251-253.
Grill JD, Raman R, Ernstrom K, Sultzer DL, Burns JM,
Donohue MC, Johnson KA, Aisen PS, Sperling RA, Karlawish J, A4 Study Team (2020) Short-term psychological
outcomes of disclosing amyloid imaging results to research
participants who do not have cognitive impairment. JAMA
Neurol 77, 1504-1513.
George S, Duran N, Norris K (2014) A systematic review
of barriers and facilitators to minority research participation
among African Americans, Latinos, Asian Americans, and
Pacific Islanders. Am J Public Health 104, e16-e31.
Ranganathan M, Bhopal R (2006) Exclusion and inclusion
of nonwhite ethnic minority groups in 72 North American
and European cardiovascular cohort studies. PLoS Med 3,
e44.
Stronks K, Snijder MB, Peters RJ, Prins M, Schene AH,
Zwinderman AH (2013) Unravelling the impact of ethnicity on health in Europe: The HELIUS study. BMC Public
Health 13, 402.
Mapes BM, Foster CS, Kusnoor SV, Epelbaum MI, AuYoung M, Jenkins G, Lopez-Class M, Richardson-Heron
D, Elmi A, Surkan K, Cronin RM, Wilkins CH, Pérez-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

1177

Stable EJ, Dishman E, Denny JC, Rutter JL, All of Us
Research Program (2020) Diversity and inclusion for the
All of Us research program: A scoping review. PLoS One
15, e0234962.
Mooldijk SS, Licher S, Wolters FJ (2021) Characterizing demographic, racial, and geographic diversity in
dementia research: A systematic review. JAMA Neurol 78,
1255-1261.
Chin AL, Negash S, Hamilton R (2011) Diversity and disparity in dementia: The impact of ethnoracial differences
in Alzheimer’s disease. Alzheimer Dis Assoc Disord 25,
187-195.
Cooper C, Tandy AR, Balamurali TBS, Livingston G (2010)
A systematic review and meta-analysis of ethnic differences
in use of dementia treatment, care, and research. Am J Geriatr Psychiatry 18, 193-203.
Barnes LL, Bennett DA (2014) Alzheimer’s disease in
African Americans: Risk factors and challenges for the
future. Health Aff (Millwood) 33, 580-586.
Khan MJ, Desaire H, Lopez OL, Kamboh MI, Robinson
RAS (2021) Why inclusion matters for Alzheimer’s disease biomarker discovery in plasma. J Alzheimers Dis 79,
1327-1344.
Gleason CE, Zuelsdorff M, Gooding DC, Kind AJH, Johnson AL, James TT, Lambrou NH, Wyman MF, Ketchum
FB, Gee A, Johnson SC, Bendlin BB, Zetterberg H (2021)
Alzheimer’s disease biomarkers in Black and non-Hispanic
White cohorts: A contextualized review of the evidence.
Alzheimers Dement, doi: 10.1002/alz.12511
Morris JC, Schindler SE, McCue LM, Moulder KL, Benzinger TLS, Cruchaga C, Fagan AM, Grant E, Gordon BA,
Holtzman DM, Xiong C (2019) Assessment of racial disparities in biomarkers for Alzheimer disease. JAMA Neurol
76, 264-273.
Gooblar J, Roe CM, Selsor NJ, Gabel MJ, Morris JC (2015)
Attitudes of research participants and the general public
regarding disclosure of Alzheimer disease research results.
JAMA Neurol 72, 1484-1490.
Ott BR, Pelosi MA, Tremont G, Snyder PJ (2016) A survey
of knowledge and views concerning genetic and amyloid
positron emission tomography status disclosure. Alzheimers
Dement (N Y) 2, 23-29.
Milne R, Diaz A, Badger S, Bunnik E, Fauria K, Wells
K (2018) At, with and beyond risk: Expectations of living
with the possibility of future dementia. Sociol Health Illn
40, 969-987.
Grill JD, Zhou Y, Elashoff D, Karlawish J (2016) Disclosure
of amyloid status is not a barrier to recruitment in preclinical Alzheimer’s disease clinical trials. Neurobiol Aging 39,
147-153.
Howell JC, Parker MW, Watts KD, Kollhoff A, Tsvetkova
DZ, Hu WT (2016) Research lumbar punctures among
African Americans and Caucasians: Perception predicts
experience. Front Aging Neurosci 8, 296.
Ryan MM, Gillen DL, Grill JD (2021) Reasons for undergoing amyloid imaging among cognitively unimpaired older
adults. Ann Clin Transl Neurol 8, 1646-1655.
Gilmore-Bykovskyi AL, Jin Y, Gleason C, Flowers-Benton
S, Block LM, Dilworth-Anderson P, Barnes LL, Shah
MN, Zuelsdorff M (2019) Recruitment and retention
of underrepresented populations in Alzheimer’s disease
research: A systematic review. Alzheimers Dement (N Y) 5,
751-770.
Zhou Y, Elashoff D, Kremen S, Teng E, Karlawish J, Grill
JD (2017) African Americans are less likely to enroll in

1178

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]

[39]

[40]

[41]

[42]

[43]

F.B. Ketchum et al. / Willingness of Blacks/African Americans to Enroll in AD Biomarker Research
preclinical Alzheimer’s disease clinical trials. Alzheimers
Dement (N Y) 3, 57-64.
Salazar CR, Hoang D, Gillen DL, Grill JD (2020) Racial
and ethnic differences in older adults’ willingness to be
contacted about Alzheimer’s disease research participation.
Alzheimers Dement (N Y) 6, e12023.
Williams MM, Scharff DP, Mathews KJ, Hoffsuemmer JS,
Jackson P, Morris JC, Edwards DF (2010) Barriers and facilitators of African American participation in Alzheimer’s
disease biomarker research. Alzheimer Dis Assoc Disord
24, S24-S29.
Denny A, Streitz M, Stock K, Balls-Berry JE, Barnes LL,
Byrd GS, Croff R, Gao S, Glover CM, Hendrie HC, Hu
WT, Manly JJ, Moulder KL, Stark S, Thomas SB, Whitmer
R, Wong R, Morris JC, Lingler JH (2020) Perspective on
the “African American participation in Alzheimer disease
research: Effective strategies” workshop, 2018. Alzheimers
Dement 16, 1734-1744.
Gleason CE, Norton D, Zuelsdorff M, Benton SF, Wyman
MF, Nystrom N, Lambrou N, Salazar H, Koscik RL, Jonaitis
E, Carter F, Harris B, Gee A, Chin N, Ketchum F, Johnson SC, Edwards DF, Carlsson CM, Kukull W, Asthana S
(2019) Association between enrollment factors and incident
cognitive impairment in Blacks and Whites: Data from the
Alzheimer’s Disease Center. Alzheimers Dement 15, 15331545.
Johnson SC, Koscik RL, Jonaitis EM, Clark LR, Mueller
KD, Berman SE, Bendlin BB, Engelman CD, Okonkwo OC,
Hogan KJ, Asthana S, Carlsson CM, Hermann BP, Sager
MA (2018) The Wisconsin Registry for Alzheimer’s Prevention: A review of findings and current directions. Alzheimers
Dement (Amst) 10, 130-142.
Erickson CM (2022) Predictors of willingness to enroll in
hypothetical Alzheimer’s disease biomarker studies that disclose personal results. Alzheimer Dis Assoc Disord, doi:
10.1097/WAD.0000000000000490
Mayring P (2014) Qualitative content analysis: Theoretical foundation, basic procedures and software solution,
Klagenfurt.
Saldana J (2009) The coding manual for qualitative
researchers, Sage, Los Angeles, CA.
Creswell JW, Poth CN (2016) Qualitative Inquiry and
Research Design: Choosing Among Five Approaches,
SAGE Publications.
Indorewalla KK, O’Connor MK, Budson AE, Guess DiTerlizzi C, Jackson J (2021) Modifiable barriers for recruitment
and retention of older adults participants from underrepresented minorities in Alzheimer’s disease research. J
Alzheimers Dis 80, 927-940.
Advani AS, Atkeson B, Brown CL, Peterson BL, Fish L,
Johnson JL, Gockerman JP, Gautier M (2003) Barriers to
the participation of African-American patients with cancer
in clinical trials: A pilot study. Cancer 97, 1499-1506.
Hallowell N, Cooke S, Crawford G, Lucassen A, Parker M,
Snowdon C (2010) An investigation of patients’ motivations
for their participation in genetics-related research. J Med
Ethics 36, 37-45.
Jefferson AL, Lambe S, Chaisson C, Palmisano J, Horvath KJ, Karlawish J (2011) Clinical research participation
among aging adults enrolled in an Alzheimer’s Disease Center Research Registry. J Alzheimers Dis 23,
443-452.
Brenman N, Milne R (2021) Lived time and the affordances
of clinical research participation. Sociol Health Illn 43,
2031-2048.

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Wendler D, Krohmal B, Emanuel EJ, Grady C, ESPRIT
Group (2008) Why patients continue to participate in clinical research. Arch Intern Med 168, 1294-1299.
Bunnik EM, Richard E, Milne R, Schermer MHN (2018)
On the personal utility of Alzheimer’s disease-related
biomarker testing in the research context. J Med Ethics 44,
830-834.
Tolar M, Abushakra S, Hey JA, Porsteinsson A, Sabbagh
M (2020) Aducanumab, gantenerumab, BAN2401, and
ALZ-801—the first wave of amyloid-targeting drugs for
Alzheimer’s disease with potential for near term approval.
Alzheimers Res Ther 12, 95.
Mozersky J, Sankar P, Harkins K, Hachey S, Karlawish
J (2018) Comprehension of an elevated amyloid positron
emission tomography biomarker result by cognitively normal older adults. JAMA Neurol 75, 44-50.
Lautenbach DM, Christensen KD, Sparks JA, Green RC
(2013) Communicating genetic risk information for common disorders in the era of genomic medicine. Annu Rev
Genomics Hum Genet 14, 491-513.
Armstrong MJ, Gronseth GS, Day GS, Rheaume C, Alliance
S, Mullins CD (2019) Patient stakeholder versus physician
preferences regarding amyloid PET testing. Alzheimer Dis
Assoc Disord 33, 246-253.
Vanderschaeghe G, Schaeverbeke J, Vandenberghe R, Dierickx K (2017) Amnestic MCI patients’ perspectives toward
disclosure of amyloid PET results in a research context.
Neuroethics 10, 281-297.
Blazel MM, Lazar KK, Van Hulle CA, Ma Y, Cole A,
Spalitta A, Davenport-Sis N, Bendlin BB, Wahoske M,
Illingworth C, Gleason CE, Edwards DF, Blazel H, Asthana
S, Johnson SC, Carlsson CM (2020) Factors associated
with lumbar puncture participation in Alzheimer’s disease
research. J Alzheimers Dis 77, 1559-1567.
Hampel H, O’Bryant SE, Molinuevo JL, Zetterberg H, Masters CL, Lista S, Kiddle SJ, Batrla R, Blennow K (2018)
Blood-based biomarkers for Alzheimer disease: Mapping
the road to the clinic. Nat Rev Neurol 14, 639-652.
Milne R, Bunnik E, Diaz A, Richard E, Badger S,
Gove D, Georges J, Fauria K, Molinuevo J-L, Wells K,
Ritchie C, Brayne C (2018) Perspectives on communicating biomarker-based assessments of Alzheimer’s disease to
cognitively healthy individuals. J Alzheimers Dis 62, 487498.
Largent EA, Harkins K, Dyck CH van, Hachey S, Sankar
P, Karlawish J (2020) Cognitively unimpaired adults’ reactions to disclosure of amyloid PET scan results. PLoS One
15, e0229137.
Wake T, Tabuchi H, Funaki K, Ito D, Yamagata B, Yoshizaki
T, Nakahara T, Jinzaki M, Yoshimasu H, Tanahashi I,
Shimazaki H, Mimura M (2020) Disclosure of amyloid
status for risk of Alzheimer disease to cognitively normal
research participants with subjective cognitive decline: A
longitudinal study. Am J Alzheimers Dis Other Demen 35,
1533317520904551.
Kim H, Lingler JH (2019) Chapter 8 - Disclosure of amyloid PET scan results: A systematic review. In Progress in
Molecular Biology and Translational Science, Becker JT,
Cohen AD, eds. Academic Press, pp. 401-414.
Cox CG, Ryan BA Mary M, Gillen DL, Grill JD (2019)
A preliminary study of clinical trial enrollment decisions
among people with mild cognitive impairment and their
study partners. Am J Geriatr Psychiatry 27, 322-332.
Raman R, Quiroz YT, Langford O, Choi J, Ritchie M, Baumgartner M, Rentz D, Aggarwal NT, Aisen P, Sperling R, Grill

F.B. Ketchum et al. / Willingness of Blacks/African Americans to Enroll in AD Biomarker Research

[59]

JD (2021) Disparities by race and ethnicity among adults
recruited for a preclinical Alzheimer disease trial. JAMA
Netw Open 4, e2114364.
Branson RD, Davis K, Butler KL (2007) African Americans’ participation in clinical research: Importance, barriers,
and solutions. Am J Surg 193, 32-39.

[60]

1179

Shavers VL, Lynch CF, Burmeister LF (2002) Racial differences in factors that influence the willingness to participate
in medical research studies. Ann Epidemiol 12, 248-256.

