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Abstract

INTRODUCTION: We aimed to evaluate informal caregivers’ attitudes toward under-
going and future implementation of blood-based biomarkers (BBBM) testing for
Alzheimer’s disease (AD).

METHODS: We explored caregivers’ perspectives, by combining an online survey
(n=107) with a subsequent focus group (n = 7). We used descriptive statistics and the-
matic content analysis to identify common themes in answers to open-ended survey
questions and focus group data.

RESULTS: Most caregivers (72.0%) favored BBBM for AD diagnosis. Provided with
hypothetical scenarios, confidence in a normal result decreased significantly if expe-
rienced symptoms were more severe (mild: 78.5% vs. severe: 48.6%). Caregivers’
attitudes toward BBBM for screening purposes significantly improved with prospect
of treatment (53.3% vs. 92.5%). Concerns toward BBBM testing included treatment
unavailability, increased/prolonged distress, and AD-related stigma. Potential benefits
were actionability, explanation for symptoms, and opportunities for better care and
future treatment.

DISCUSSION: Emerging AD treatment and reduction of AD-related stigma could
profoundly increase public interest in BBBM testing for AD.

KEYWORDS
Alzheimer’s disease, blood-based biomarkers, caregivers, dementia, public patient involvement,
public perspective
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1 | BACKGROUND

Alzheimer’s disease (AD) is the most common cause of dementia posing
a high personal, social, and economic burden.'? This burden is thought
to further increase, as the number of people with dementia is expected
to triple by 2050.% To allow for optimal patient care, a timely diag-
nosis is needed.* It previously has been shown that intervention at
early disease stages is crucial.> Recently, the first medical treatments
targeting the underlying pathophysiology of AD have been approved
by the Food and Drug Administration (FDA) in the United States.®”
Future personalized prevention approaches for AD could involve tai-
lored combinations of disease-modifying and lifestyle interventions.®
The possible availability of such personalized interventions further
reinforces the importance of a timely and accurate AD diagnosis.

In recent years, research in low-invasive fluid biomarkers has accel-
erated, indicating the utility of blood-based biomarkers (BBBM) for
detection of AD pathology.*?~11 With further advancements and val-
idation, BBBM could become part of the diagnostic work-up for AD.
The cost-effective and low-invasive nature of BBBM would allow for
implementation in the primary care setting.212 This could enable more
refined detection of those with indicative signs of AD pathology and
those patients whose symptoms do not stem from AD, resulting in
fewer specialist referrals and thereby reducing wait times for consul-
tations as well as mitigating the current diagnostic delay.’® In addition
to using BBBM testing in the diagnostic work-up for AD, a long-term
goal could be to implement BBBM testing as a routine screening tool
for the general public before onset of symptoms, although this is not
yet envisioned in the near future.'*

To smooth the implementation of novel diagnostic tests like BBBM
testing in practice, it is particularly important to know how such tests
are being perceived and which hurdles need to be overcome for accep-
tance by relevant stakeholders. In the AD context, previous research
has examined the perspectives of patients, (informal) caregivers, and
cognitively unimpaired research participants regarding early disclo-
sure of amyloid positron emission tomography (PET) imaging results,
indicating increased risk of AD dementia. These studies have shown
that individuals are often interested in knowing their risk, value get-
ting information about disease etiology, and that disclosure of such
information is safe in terms of short-term psychological impact.1°-18
However, scarcely any data are available on stakeholder perspec-

tives regarding BBBM testing for AD1?-22 and recent advancements in

* Most informal caregivers would want blood-based biomarker (BBBM) testing for
Alzheimer’s disease (AD) diagnosis.

* Perceived (dis)advantages were related to diagnosing AD early.

* With severe symptoms, there was less confidence in normal BBBM results.

* Treatment availability would significantly increase interest in BBBM testing for AD.

Informal caregivers showed uncertainty regarding the meaning of the term “AD.”

AD-drug developments also raise the question how the public perspec-
tive is influenced by the availability of disease-modifying treatment.
In this study, we aimed to explore the perspectives of informal care-
givers toward BBBM testing in the context of the diagnostic work-up
for AD and for the purpose of screening among the general public in
the distant future.

2 | METHODS

2.1 | Study design and ethics
We conducted a mixed-methods study to explore the attitudes of infor-
mal caregivers toward BBBM tests and their possible implementation
in practice, combining an online survey with a focus group.

Participant recruitment was initiated through (a panel of) the Dutch
patient organization “Alzheimer Nederland” (AN; www.alzheimer-

nederland.nl) and all participants provided written informed consent.

2.2 | Sample and recruitment

The AN panel consists of 1579 registered individuals with aninterest in
dementia research and willingness to participate in scientific research.
We randomly selected and invited 500 informal caregivers (those with
lived experience caring for a loved one with dementia), registered in
this panel, via e-mail to participate in an online survey. A total of 111
informal caregivers completed the survey, of which four participants
did not give consent for their data to be used for scientific purposes,
resulting in the current study sample of 107 informal caregivers. At the
end of the survey, 25 participants indicated their interest for partici-
pating in a focus group. We included seven participants based on their
availability. Demographic data were available through the AN panel

database.

2.3 | Survey

We developed a survey (Supplement A in supporting information) con-
sisting of 12 questions, structured into four subsections: (1) personal
situation and experience with AD, (2) knowledge about BBBM, (3)
openness toward and confidence in BBBM tests as part of the diag-

nostic work-up for AD, and (4) BBBM tests as a screening tool among
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the general public. Information sections were inserted before Subsec-
tions 2, 3, and 4 to ensure basic knowledge of the participants about
AD and BBBM tests. To assess confidence in normal BBBM test results,
participants were provided with hypothetical scenarios and asked to
imagine experiencing mild (Scenario 1) or severe (Scenario 2) memory
complaints and to report their confidence in the BBBM test result if it

came back normal in both scenarios.

2.4 | Focus group

To aid interpretation of findings from the online survey, a focus group
was organized at the AN head office. The duration of the focus group
was set to 90 minutes. Group discussions were facilitated by authors
Hester Blok and Rob B. M. Groot Zwaaftink, and background infor-
mation was presented by author Katharina Bolsewig. The focus group
guide, developed based on preliminary survey results, included five dis-
cussion topics that we introduced by means of open-ended questions:
participants’ opinions on the necessity to change the current diag-
nostic process, (dis)advantages of a timely diagnosis through BBBM
testing, openness toward BBBM testing with severe symptoms, fac-
tors contributing to or hindering confidence in BBBM test results, and

perspectives on BBBM testing as a screening tool.

2.5 | Data analysis

Statistical analyses were performed using R version 4.0.32° with a sig-
nificance level of a = 0.05. Descriptive statistics were used to report
participants’ characteristics and categorical group differences were
determined by a chi-square test. The audio recording of the focus
group session was transcribed manually by authors Katharina Bolsewig
and Rob B. M. Groot Zwaaftink. All qualitative data were analyzed by
two authors using content analysis: after familiarization with the data,
authors Katharina Bolsewig and Hester Blok categorized answers to
open-ended survey questions and Katharina Bolsewig and Leonie N. C.
Visser categorized focus-group data, generating initial codes emerging
from the data, using MaxQDA software. Coding differences between
authors were discussed until consensus was reached. Next, Katharina
Bolsewigand Leonie N. C. Visser reviewed all codes to find patterns and
generate overarching themes. Katharina Bolsewig then drafted a first
version of the result section that included these themes, and illustra-
tive quotes. The result section was finalized in a process of reviewing
and revising against the initial codes, a process in which Katharina

Bolsewig, Hester Blok, and Leonie N. C. Visser were involved.

3 | RESULTS
3.1 | Participant characteristics

Survey participants (n = 107) were on average 64.3 (standard devia-
tion [SD] = 11.4) years old and 69.2% (n = 74) were female (Table 1).

Disease Monitoring

RESEARCH IN CONTEXT

1. Systematic review: Traditional sources (e.g. PubMed)
were used to review literature on attitudes of the general
public toward timely Alzheimer’s disease (AD) diagnosis,
through (blood-based) biomarkers (BBBM). While studies
with this specific focus are scarce, many studies have ana-
lyzed perspectives toward timely AD diagnosis by using
amyloid positron emission tomography (PET) imaging.
These studies have been cited in relevant sections.

2. Interpretation: Our findings indicate that the attitudes
of informal caregivers toward BBBM testing for AD are
mainly motivated by getting clarity about symptoms and
actionability. Concerns regarding AD-related stigma and
negative feelings are in line with previous research on the
(perceived) impact of sharing amyloid PET scan results
with individuals without dementia. This underlines that
perceived advantages and worries are more related to
diagnosing AD in early stages, rather than specifically to
BBBM testing as a novel diagnostic procedure.

3. Future directions: ldentified concerns toward timely
diagnosis should be addressed in the general public to
increase acceptance of BBBM for AD.

Most of the participants (have) had a parent (n = 56, 52.3%) and/or a
partner (n =44, 41.1%) with dementia. Seven of the participants (6.5%)
were a parent, a sibling, other family member, friend, acquaintance, or
colleague of someone with dementia, and one participant did not spec-
ify the relation. Most of the participants (n = 67, 62.6%) indicated they
were not experiencing any memory complaints/symptoms themselves,
while 12 participants (11.2%) reported they were experiencing mem-
ory complaints and 28 participants (26.2%) were unsure. A total of 32
(29.9%) participants were worried about their own brain health, but no
effects on survey results could be observed (P > .07).

Focus group participants (n = 7) were on average 58.0 (SD = 9.9)
years old and 71.4% (n = 5) were female. Six (85.7%) of the focus group
participants were a child and one participant (14.3%) was a partner of

someone with dementia.

3.2 | Previous experience with the current,
non-blood-based diagnostic process

Many participants evaluated their experience with the diagnostic
work-up for AD as “neutral” concerning the overall experience (n = 48,
44.9%), organization (n = 45, 42.1%), duration (n = 62, 57.9%), and
amount of information received (n = 63, 58.9%). However, a consid-
erable proportion of participants was more negative, evaluating the
overall experience as unpleasant (n = 42, 39.3%), the duration as too

long (n = 28, 26.2%), and the amount of received information as too
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TABLE 1 Demographics.

Characteristics
Age in years (mean [SD])
Sex (n [%])
Female
Male
Other
Relation with dementia (n [%])
Child of someone with dementia
Partner of someone with dementia
Other family member of someone with dementia
Parent of someone with dementia
Friend, acquaintance, colleague of someone with dementia
Sibling of someone with dementia

Not specified

Abbreviation: SD, standard deviation.
*n=99.
20ne participant was the partner and child of someone with dementia.

TABLE 2

Quote 1 (focus group)
Quote 2 (focus group)

Survey participants (n = 107)

Focus group participants (n = 7)

64.3(11.4)* 58.0(9.9)
74(69.2) 5 (71.4%)
32(29.9) 2(28.6%)
1(0.9) 0(0.0%)
56° (52.3) 6 (85.7%)
447 (41.1) 1(14.3%)
1(0.9) 0(0.0%)
1(0.9) 0(0.0%)
3(27) 0(0.0%)
2(1.8) 0(0.0%)
1(0.9) 0(0.0%)

Informal caregivers’ attitudes toward and experiences with current diagnostic process for Alzheimer’s disease.

“[...] How can it [the diagnostic process] be done in a more empathetic way?”

“I think the tests were being performed too late.[...] | think only very late [in the disease process] people cannot draw a

clock anymore. | think the neuropsychological tests really come in too late. [...] For you to fail such a test, you're

already so far in [the disease process].”

Quote 3 (focus group)

“But with such a scan you simply go in, you get pictures and that is actually giving you a hard outcome. | would find that

more accessible than [answering] hundreds of questions about how many brothers and sisters you have first and
drawing a clock. [...] Availability of a blood test could be even more accessible. In my opinion you would burden the

person less that way”

little (n = 38, 35.5%). Many participants also reported the process
as stressful (n = 57, 53.3%) and the diagnostic tests as emotionally
burdensome (h = 59, 55.1%), unpleasant (n = 25, 23.4%), or stressful
(n = 38, 35.5%). Although most evaluated the provided information
as understandable (n = 58, 54.2%) or neutral (n = 35, 32.7%), some
indicated the information was too complicated (n = 14, 13.1%).

Focus group participants expressed a wish for a shorter, more
empathetic diagnostic process, with sensitive tests that could detect
the disease at early stages. Some added that BBBM tests could
help achieve these wishes and could lower the burden of testing on
individuals (Quotes 1-3, Table 2).

3.3 | Awareness and attitudes toward BBBM tests
in diagnostic work-up for AD

Most participants were not aware of ongoing efforts to develop and
implement BBBM for AD (n = 74, 69.2%), 26 participants (24.3%) had
heard about BBBM tests for AD, and 7 participants (6.5%) were unsure.
Presented with only Scenario 1 (mild memory complaints), most par-
ticipants (n = 77, 72.0%) were in favor of getting a blood test done.

Of these participants, 71 (92.2%) indicated wanting to know as early
as possible if their symptoms are indicative of AD. Six participants
(7.8%) stated various reasons (see Section 3.5). A total of 13 partici-
pants (12.1%) would not want a BBBM test, of which 10 participants
(76.9%) would not want to know if they have AD when only experienc-
ing mild complaints. Three participants (23.1%) stated various reasons
for not wanting a BBBM test (see Section 3.5). A total of 17 participants
(15.9%) were unsure if they would want to get a BBBM test done in this
scenario.

Participants’ openness toward BBBM testing upon experiencing
severe memory complaints (Scenario 2) was discussed only in the focus
group. Participants expressed different opinions: on the one hand,
participants mentioned arguments favoring BBBM testing, such as
the possibility to rule out or confirm AD as the underlying cause of
their symptoms, to allow access to and better arrangement of care,
and the need for a definite diagnosis for legal/financial purposes. On
the other hand, one participant vocalized perceiving BBBM testing
at this stage as too late, and therefore as unnecessary. This partici-
pant focused on acceptance of the experienced symptoms and did not
want to put extra burden on the health-care system through more

testing.
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A blood test indicates that you do NOT have Alzheimer’s disease.
Do you have confidence in this test result?

*kk
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FIGURE 1 Influence of experienced symptom severity on

confidence in normal blood-based biomarkers (BBBM) test results.
Confidence in a normal BBBM test result significantly decreased with
increased severity of experienced complaints/symptoms. Group
differences were assessed with a chi-square test. ***P <.001

In the survey, we additionally assessed the level of confidence that
participants would have in normal BBBM test results, in response to
both scenarios. In Scenario 1, most participants would feel reassured
by a normal result of the blood test (n = 84, 78.5%), while 6 partici-
pants (5.6%) would still feel doubtful and 17 participants (15.9%) were
unsure whether they would trust the test result. In Scenario 2, the
number of participants feeling reassured by the test result significantly
decreased to 52 (48.6%, P < .001) and the number of participants still
feeling doubtful significantly increased to 29 (27.1%, P < .001), while
the number of participants being unsure about whether they trust the
test did not change significantly (n = 26, 24.3%, Figure 1).

3.4 | Attitudes toward BBBM tests for AD for
screening purposes

More than half of participants (n = 67, 62.6%) would want to get
screened for AD in the absence of any symptoms using BBBM. A total
of 21 (19.7%) participants would not be interested and 19 participants
(17.8%) were unsure about their willingness to participate in BBBM
screening for AD.

Without defined context, most participants (n = 60, 56.1%) would
be open to regular AD screening (e.g., each year), while 16 participants
would not consider getting screened regularly. Of these participants,
1 (0.9%) stated that blood collection is too invasive, 13 (12.1%) con-
sidered it unnecessary, and 2 (1.9%) found it too time consuming.
Twenty-one participants (19.6%) were unsure if they would want to

participate in regular AD screening and 10 participants (9.3%) chose

Disease Monitoring

Would you get screened for Alzheimer’s disease, if possible in the future?
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FIGURE 2 Influence of treatment availability on openness toward

blood-based biomarkers (BBBM)-based screening for Alzheimer’s
disease (AD). Openness toward BBBM screening significantly
increased with the availability of treatment for AD. Percentages may
not total 100 due to rounding. Group differences were assessed with a
chi-square test. ***P <.001

the answer option “other,” subsequently indicating their motivations
(Section 3.5).

When defining the context for screening, specifying no treatment
availability for AD, 57 participants (53.3%) would consider getting
screened, while 21 participants (19.6%) would not consider AD screen-
ing, and 29 participants (27.1%) were unsure. Specifying that a treat-
ment option would be available, the number of participants willing to
get screened for AD in the future significantly increased to 99 (92.5%,
P <.001), and the number of participants not wanting to get screened
or being unsure significantly decreased to 1 (0.9%, P < .001) and 7
(6.5%, P < .001), respectively (Figure 2).

3.5 | Advantages, disadvantages, and additional
considerations of BBBM testing

In answers to the open-ended survey questions and focus group discus-
sion, some rationales shaping the participants’ attitudes toward BBBM
testing were mentioned repeatedly. Notably, participants reported
similar rationales/reasons for (not) wanting to undergo BBBM testing
in the context of diagnostic work-up for AD/dementia and population-
based screening, and seemed to focus most on (dis)advantages of early
AD diagnosis, independent of the context of testing.

Key rationales favoring timely BBBM testing for AD were the pos-
sibility to take action in time (Table 3, Quote 1), referring to both
administrative aspects (e.g., preparing a will) as well as enjoying life to
the fullest (e.g., working off one’s bucket list), getting clarity by under-

standing the cause of experienced symptoms, future possibility of
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TABLE 3
Alzheimer’s disease (AD).

Informal caregivers’ perceived (dis)advantages and additional considerations regarding blood-based biomarkers (BBBM) testing for

“l would not like to know already now that | am developing young-onset demential...], because there is no treatment yet.”

“As long as there is no cure, this [population-based screening for AD] is a nightmare for society! So much guidance and support

would be needed. If you would offer [BBBM testing] to everyone at 55 years or 60 years of age, then ten thousands of

Quote 1 (survey) “So | can take measures into my own hands and make the right decisions on time.”
Quote 2 (survey)
Quote 3 (focus group)
people will have this protein and get a death sentence. How are you going to solve that for so many people?”
Quote 4 (focus group) “The danger is that if you get sick, getting sick is becomes your own fault.”

treatment options, and contributing to scientific research. Participants
also considered the presence of AD risk factors, such as comorbidities
or a family history of AD, as a reason to get tested for AD.

The most important rationales against timely BBBM testing for AD
were treatment unavailability (Table 3, Quote 2), AD-related stigma
possibly leading to early incapacitation, and (a prolonged time period
in which someone might experience) negative feelings of helplessness,
fear, and insecurity. Participants who were against BBBM testing or in
doubt, stated that they would want to enjoy life without worries and
that they would not see an added value of getting an early diagnosis
without treatment availability.

Some considerations were specifically mentioned in the context of
population-based screening. These included a generally positive view
on population-based screening, which could allow for taking preven-
tive measures (e.g., adopting a healthier diet) to delay symptom onset
or decrease the risk of developing dementia. Mentioned disadvantages
were that (health-care) resources used for testing could be used in a dif-
ferent/better way and that the health-care system is not yet equipped
to manage and provide support to so many people, years prior to expe-
riencing any symptoms (Table 3, Quote 3). Some participants believed
AD screening should only be offered under certain circumstances, for
example, based on treatment availability or increased risk factors (e.g.,
family history of AD or being of older age [> 60 years]). One participant
believed screening should be offered to everyone and start as early as
pathological processes could take place, that is, ~ 20 years before the
average symptom onset. Other considerations regarded testing fre-
quency (e.g., annually or bi-annually), and clarification about who would
bear the costs. Participants further mentioned addressing the uncer-
tainty surrounding the test result, referring to meaning and certainty
of an abnormal test result. Ethical considerations were also addressed,
for example, the consequences of an abnormal test result and concerns
about blaming individuals for developing the disease if they fail to suf-
ficiently reduce AD-related risk factors, for example, through lifestyle
changes (Table 3, Quote 4).

3.6 | Confusion regarding the definition of AD

Although all participants had prior experience with AD and/or demen-
tia, we observed certain confusion regarding the definition of AD.
Participants were not sure what the current definition of AD entails
and as a result, what an abnormal BBBM test result would mean,

and which legal consequences (in regard to, for example, incapacita-

tion or withdrawal of driving license) it could have (Quotes 1 and 2,
Table 4).

Focus group participants suggested a different picture of the dis-
ease needs to be created to avoid stigma and the detrimental feeling
that your life is ending upon receiving an abnormal BBBM test
result. Further, some participants suggested that, to avoid negative
(legal/social) consequences in early/presymptomatic stages, BBBM
testing should be detached from the terminology “Alzheimer’s” and
“diagnosis” (Quotes 3 and 4, Table 4).

4 | DISCUSSION

In this mixed-methods study we have explored the perspectives of
(former) informal caregivers of people with (AD) dementia toward a
timely AD diagnosis by means of BBBM testing. Most participants had
a positive attitude toward BBBM testing (72.0%), which would fur-
ther increase with access to disease-modifying treatment, also in the
context of population-based screening (53.3% without medication vs.
92.5% with prospect of medication). Confidence in normal BBBM test
results depended on the severity of experienced memory complaints.
Rationales shaping participants’ attitudes toward BBBM testing were
directed toward an early diagnosis in general.

While earlier studies have focused on views of patients and care-
givers regarding the disclosure of PET imaging results, mostly in
research settings,'®24 and interest in medical (screening) tests for
early AD diagnosis without a likely availability of such tests in the near
future,2>2¢ attitudes toward novel BBBM for AD have only scarcely
been assessed.!? For a smooth implementation, it is relevant to under-
stand the perception of these novel tests by relevant stakeholders.
Previously, the perception of BBBM testing for AD was analyzed in
Americans in a population-based cohort,? in which no previous expe-
rience with AD or the diagnostic process thereof was necessary for
participation. In contrast, we included Dutch informal caregivers, with
lived experiences with the disease and the current diagnostic work-
up for AD/dementia. This population is aware of the impact receiving
the diagnosis without the availability of disease-modifying treatment
had on their loved ones, themselves, and various aspects of their life
(e.g., legal, financial, emotional). These insights allowed for a more
informed perspective toward the use of BBBM tests. Additionally, par-
ticipants were not only characterized by their lived experience with
AD/dementia, and could therefore become a target population for

BBBM testing in the future, these cognitively unimpaired individuals
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“If you have mild complaints and you did not do the testing, then that [making a will/arranging legal things] might still be

possible. But when you have done blood testing and get the label Alzheimer or that you have dementia, you can probably

“Maybe we need to detach it [the -result of- screening by means of BBBM testing] from the term Alzheimer’s.”

TABLE 4 Informal caregivers’ confusion regarding definition of Alzheimer’s disease.
Quote 1 (focus group) “Alzheimer’s, is there actually a clear definition? Because to me it is not very clear.”
Quote 2 (focus group)
forget about it!”
Quote 3 (focus group)
Quote 4 (focus group)

and now it’s all over?”

Abbreviation: BBBM, blood-based biomarker.

were also Dutch citizens. Our findings thus extend the existing lit-
erature by focus on novel BBBM tests and choosing a specific study
population with previous experience with AD/dementia.

A considerable proportion of participants evaluated the current
diagnostic process negatively, concerning its duration, emotional
impact, and the current diagnostic tests detecting the disease at too
advanced stages. From the perspective of these informal caregivers,
low-cost tests that detect the disease at early stages, like BBBM test-
ing, would be beneficial to reduce the duration and burden of this
process. Participants also mentioned that objective measures, such
as BBBM, would be perceived more accessible and acceptable than
extensive neuropsychological testing. However, the currently used
diagnostic tests are not going to be replaced by BBBM testing, but
BBBM tests will rather be used to support and refine the diagno-
sis and possibly aid in an earlier detection of the disease (i.e., before
onset of symptoms). Still, the addition of BBBM tests to, for example,
neuropsychological tests, could increase confidence in the diagnosis
due to a more intuitive interpretation for patients and family mem-
bers. We found that the confidence in normal BBBM test results was
significantly lower in a hypothetical scenario with more severe expe-
rienced symptoms compared to mild symptoms. This indicates that
BBBM testing in early disease stages would be most optimal, but
could also imply that memory complaints are commonly attributed
to AD/dementia and other causes are less known. The latter would
emphasize the need for education and counseling in terms of other
potential causes, and potential follow-up exams of normal BBBM test
results.

While advancements in BBBM research are very promising, sug-
gesting their implementation in memory clinic settings in the near
future, there are still several challenges that need to be overcome.
Among others, the best (combination of) BBBM and platform to mea-
sure them need to be established and validated in real-life populations,
potential confounders need to be identified, and tools for the interpre-
tation of BBBM test results need to be developed.?” The majority of
our study participants were not familiar with BBBM, but most of them
would be interested in BBBM testing for a timely diagnosis. Interest-
ingly, mentioned rationales were seemingly directed toward an early
diagnosis of AD in general rather than the method of testing or the
novelty of BBBM tests for AD being a point of concern. This notion is
supported by similar motivations identified in studies on disclosure of
PET imaging results and early AD diagnosis.28-39 These findings high-
light that BBBM testing as a tool for a timely diagnosis could become

“The disease is there. What can we do to get another image of the disease, so that you do not feel like: | got this diagnosis

more widely accepted if general concerns toward a timely diagnosis are
addressed.

(Un)availability of disease-modifying treatment particularly
affected the openness toward BBBM population-wide screening, being
significantly higher with the prospect of disease-modifying treatment
compared to a situation without such availability. Participants men-
tioned concerns regarding the considerable emotional burden that
could be caused by a pre-symptomatic diagnosis without access to
disease-modifying treatment for a large proportion of the general
population, and the burden that it would put upon the health-care
system. Previous research has shown that early disclosure of increased
AD risk did not increase risk for depression and anxiety.1>3! Never-
theless, it will be important to prepare the health-care system and
care facilities for AD-specific care approaches to allow for optimal
patient care and support, if BBBM testing is implemented.® Despite
their experience with the disease, we noticed certain uncertainty and
confusion concerning the understanding of the term “AD” within our
study population, which was shown before in the general public.32 This
confusion might stem from the rather recent switch from a clinical-
biological to a purely biological definition of AD,23% which is highly
relevant for treatments targeting AD pathology specifically. Even
though disease-modifying treatments have not yet become available
in Europe,*3> our findings highlight that to increase receptiveness
of novel diagnostic tests and timely diagnosis of AD, more awareness
should be brought to the general public about developments in AD
definition and terminology.

Furthermore, AD-related stigma in society and fear of accompany-
ing incapacitation were among the most commonly mentioned factors
for a negative view on early AD diagnosis, thereby negatively affect-
ing acceptance of BBBM testing. A similar trend has been observed
in previous studies not only in patients experiencing public stigma
and internalization thereof, but also showing in physicians’ reluctance
toward diagnosis of AD at early stages.3¢~38 To protect individuals from
stigmatization, implementation of novel BBBM tests should address
the ethical considerations and take into account possible consequences
of finding out about the presence of AD pathology at early stages. As
proposed previously, legal guidelines focusing on confidentiality and
defining that a diagnosis of AD at early stages does not imply disability
that could lead to incapacitation, should be considered.3?

A strength of this study is the inclusion of a large population of infor-
mal caregivers that have lived experiences with AD and are familiar

with the current diagnostic work-up for AD/dementia. Combining a
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survey with a subsequent focus group allowed us to get a deep, faceted
understanding of caregivers’ perspectives regarding BBBM testing.
While most studies have focused on the general population’s attitude
toward more invasive diagnostic tools, like cerebrospinal fluid test-
ing or PET imagining, we here focus on attitudes toward low-invasive,
state-of-the-art BBBM.

The specific study population is also a limitation to our study. First,
it needs to be considered that informal caregivers’ attitudes might dif-
fer from those experiencing symptoms, as has been shown previously in
the context of cancer patients and related caregivers.*C It also has been
shown before that interest in an early medical test for AD was higher in
people with experience with the disease compared to people without
such knowledge.2® For a smooth implementation of BBBM in the clinic,
perspectives of physicians should also be inventoried. Second, inclu-
sion of a specific Dutch population and the nature of the selected study
population with lived experiences with AD and dementia could limit
the generalizability of our findings. It has been shown that willingness
to undergo BBBM testing for AD varies between different population
groups'? and other factors (e.g., diagnostic process, availability of care
services, perceived stigma) can vary among countries, illustrating the

need for replication in different (international) study populations.

5 | CONCLUSION

This study gives important insights into what hampers or contributes
to acceptance of BBBM testing as part of the diagnostic work-up and
population-based screening for AD. Participants were mostly positive
toward BBBM testing and stated rationales in agreement with earlier
findings: actionability, clarity about experienced symptoms, treatment
availability, and AD-related stigma. Our findings highlight how the
availability of disease-modifying treatment would increase openness
toward timely diagnosis by means of BBBM and could potentially
help to reduce stigmatization. Meanwhile, we should increase public
knowledge and awareness about AD, dementia, and BBBM testing, and
prepare society and health-care systems for a future with personalized
AD treatment.
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