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Abstract

Introduction: Increased availability of Alzheimer’s disease (AD) biomarker tests pro-
vides older adults with opportunities to seek out and learn results. We evaluated the
feasibility of virtually returning AD biomarker results.

Methods: Trained study clinicians disclosed amyloid positron emission tomography
(PET) results and provided dementia risk-reduction counseling via televideo to cogni-
tively unimpaired participants already enrolled in AD research (n = 99; mean age + SD:
72.0 + 4.8; 67% women; 95% White; 28% amyloid elevated).

Results: Our study demonstrated acceptable levels of retention (93%), compliance
(98%), adherence (98%), clinician competence (97%), education comprehension (quiz
scores 14/15), and virtual visit functionality (rating 9.4/10). Depression, anxiety, and
suicidality remained low and did not differ by amyloid result.

Discussion: Virtual return of amyloid PET results to cognitively unimpaired research
participants is feasible and does not result in increased psychological symptoms. Tech-
nological barriers for some participants highlight the need for flexibility. These findings
support the use of televideo in AD biomarker disclosure, although our study sample
and design have important limitations for generalizability.
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emission tomography (PET) scan results to cognitively unimpaired
older adults have demonstrated that returning such information can

As biomarkers of Alzheimer’s disease (AD) become more widely avail-
able, more people may learn their biomarker results prior to or at
the start of symptom onset through participation in clinical drug tri-
als and observational cohort studies, and in clinical settings. Although
research participants express a desire to learn their biomarker results,*
questions around the quantifiability of dementia risk and clinical util-
ity remain, stunting the broader adoption of disclosing AD biomarker

results. It is encouraging that prior studies disclosing amyloid positron

be done both clearly and safely.23 Participants express an understand-
ing of their results, and do not report depressive or anxious symptoms
after learning results. Most of these studies have been conducted
as a part of clinical drug trials (e.g., A4) in which biomarker testing
and disclosure is completed as part of eligibility screening for the
trial.* Existing disclosure studies have important limitations to con-
sider. Samples included are not representative of the broader older

adult population in the United States and have been predominantly
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non-Hispanic, White, and college educated. In addition, inclusion cri-
teria have excluded people with clinical levels of depression, anxiety,
and a history of suicidality. Furthermore, trained clinicians have led the
disclosures. With this in mind, it remains important to assess the gener-
alizability of prior results outside of a clinical trial setting to determine
if similar outcomes are observed in the absence of a treatment trial,
and to consider methods to increase translatability into future clinical
practice.

One avenue of health care innovation has focused on the use
of telehealth to improve accessibility and manage time constraints.
Use of telehealth may expand opportunities for patients undergo-
ing biomarker tests in either observational or clinical trial settings
to receive results. Previously, telehealth practices have been used in
the return of apolipoprotein E (APOE) genetic test results®>® and in
teleneuropsychology assessment for cognitive impairment.”-? In APOE
disclosure, return of results via telephone did not result in differences
in measures of participant anxiety, depression, test-related distress,
or recall of result versus in-person disclosure.® In assessment for
cognitive impairment, neuropsychological assessments administered
virtually via televideo software can distinguish between cognitively
impaired and unimpaired participants,’ and it is a valid and reliable
alternative to in-person testing.” Virtual approaches have been suc-
cessful in these situations, suggesting that telehealth could be used in
the return of AD biomarkers, such as amyloid PET. However, the tol-
erability and feasibility of virtual AD biomarker disclosure has not yet
been assessed.

The Wisconsin Registry for Alzheimer’s Prevention'® (WRAP), a
longitudinal observational research cohort enriched for family history
of dementia, disclosed amyloid beta (AB) PET results to cognitively
unimpaired older adult participants and assessed the feasibility as
well as the impact of disclosure on psychological well-being, health
behaviors, and long-term planning. Each of the visits for this disclo-
sure study were conducted using the telephone or Health Insurance
Portability and Accountability Act (HIPAA)-compliant televideo soft-
ware (note the disclosure visit was always conducted via televideo).
Here, we present findings on the feasibility of disclosing amyloid PET
results virtually through measures of participation, retention, compli-
ance, adherence, competence, safety, education comprehension, and
functionality of virtual visits. These results may inform biomarker
disclosure practices with cognitively unimpaired adults in research
studies as well as provide considerations for future implementation of

AD biomarker disclosure into wider clinical practice.

2 | METHODS

2.1 | Sample

Participants were recruited from WRAP, a longitudinal observational
research cohort of largely cognitively unimpaired adults who enrolled
in late midlife. The cohort is enriched for parental family history of
Alzheimer’s disease clinical syndrome.'® A subset of the cohort had

completed an amyloid Pittsburgh compound-B (PiB) PET scanl12

RESEARCH IN CONTEXT

1. Systematic Review: The authors reviewed the litera-
ture using traditional (e.g., PubMed and Google Scholar)
sources. Although there have not been published stud-
ies of virtual amyloid positron emission tomography (PET)
disclosure, there is a growing body of work around dis-
closing Alzheimer’s disease (AD) biomarkers, including
examples of returning apolipoprotein E (APOE) genotype
over the phone.

2. Interpretation: We demonstrate that virtual return of
amyloid PET results to cognitively unimpaired older
adults familiar with Alzheimer’s research is feasible and
may present a new avenue to disclose participant results,
although our study has important sample and design
limitations. Eligible participants were interested in and
enrolled in and completed the study, never express-
ing worrying post-disclosure psychological symptoms.
Including well-trained clinicians to lead disclosure, com-
prehensive psychological screening, pre-disclosure edu-
cation, and post-disclosure risk-reduction counseling may
have been key elements supporting the study’s success.
These warrant further exploration.

3. Future Directions: Although AD biomarkers are currently
cost-prohibitive, imperfect predictors of dementia, and
are mostly being disclosed in a research setting, their

relevance to clinical settings is increasing.

within 18 months of study enrollment as a part of the parent WRAP
study, were 65 years of age or older, had no active Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) diag-
noses (including active major mood disorders, psychotic disorders,
alcohol/substance use disorder within the past year; history of bipolar
| or schizophrenia spectrum disorders), and did not have a consensus
conference diagnosis of mild cognitive impairment (MCI) or dementia
from the parent study.!®>* Participants who met these inclusion cri-
teria were mailed recruitment letters and contacted via telephone by
study staff to assess interest in study participation. Approval to con-
duct this human-subjects research was obtained by the University of
Wisconsin-Madison Institutional Review Board. All participants pro-
vided informed consent to participate in the study. Study participation
was voluntary and participants could decide not to learn their results
and withdraw at any time (including prior to disclosure visit).

2.2 | Study design
The Amyloid Disclosure Study included three core study visits com-
prising an education session, disclosure of amyloid PET scan results,

and care planning session focused on reducing modifiable risk factors
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FIGURE 1 Amyloid Disclosure Study visit flow. Participation included six visits across about 9 months of study follow-up.

for dementia, as well as three follow-up phone calls to assess addi-
tional research outcomes of interest (Figure 1). All participants spoke
English and all visits were conducted in English. In total, study dura-
tion was about 9 months. Study staff demonstrated how to use the
televideo software. Participants without necessary technology (e.g.,
internet bandwidth or device), or who preferred onsite visits, were
offered to complete the disclosure study visit virtually on campus using
a study device to complete a televideo visit with the study clinicianin a

separate room, and additional study visits via telephone.

221 | Visit 1: Informed consent, baseline
assessment, and education session

During the first study visit, participants met virtually with study
staff to review the informed consent document. After providing
informed consent, participants completed questionnaires on psycho-
logical symptoms (9-item Patient Health Questionnaire [PHQ-9],%°
10-item Geriatric Anxiety Scale [GAS-10],'¢ Columbia-Suicide Severity
Rating Scale [C-SSRS]'), concern about AD,'® subjective memory,'?
lifespan perspective,2° attitudes toward medical research,?! willing-
ness to enroll in research studies, and beliefs about and participation
in healthy lifestyle behaviors?2-27 and long-term care planning.2é Par-
ticipants were then assessed on their baseline knowledge of AD and
meaning of amyloid PET results utilizing a 15-question quiz with mul-
tiple choice and true/false questions (Figure 2). Next, participants
were guided through a 15-minute interactive presentation providing
education on AD and potential amyloid PET results. The same quiz
was administered again after the education session. Participants were
required to demonstrate adequate understanding (e.g., obtain a quiz
score of 12/15 following teach-back) to continue in the study.

2.2.2 | Visit 2: Amyloid PET disclosure + follow-up

Two weeks to 4 weeks after the initial informed consent and educa-
tion visit, the study clinician (physician or nurse practitioner) met with
participants over televideo either from their home or from a sepa-
rate room at the clinical research center. The study clinician began by
asking pre-disclosure questions, including if any recent stressful life
events have occurred, any experiences with AD, how the participant
was feeling about learning their amyloid PET result and how prepared

they felt, and if they had any questions or concerns to address before

learning their result. This pre-disclosure, semi-structured interview
allowed clinicians to assess participant readiness and potential psy-
chological impact from learning results. In addition, prior to results
disclosure, participants completed the View and Perceptions of Amy-
loid Imaging questionnaire to characterize reasons for learning their
amyloid PET results.2? After confirming that participants wanted to
learn their results, using standardized language, the clinician dis-
closed the PET scan result (either elevated or non-elevated based
on visual rating!? determined by two neuroradiologists and one neu-
ropsychologist) to the participant. After answering questions, the
clinician confirmed participant understanding of the result (e.g., what
the result showed, what it meant to the participant) and responded
to any additional questions/concerns. Participants were provided with
a results summary sheet indicating their PET scan results. One day
to 3 days after the disclosure visit, study staff called participants
to check-in. At this telephone check-in, participants completed ques-
tionnaires to assess for psychological symptoms as well as results-
related distress (Impact of Events Scale,?° Impact of Neuroimaging
in AD31:32),

2.2.3 | Visit 3: Personalized dementia risk-reduction
counseling

About 1 month after disclosure, participants completed one session
focused on dementia risk reduction. In addition to general education
about dementia risk factors, study staff discussed individual risk fac-
tors, asked participants to rate how well they felt they were doing
in areas related to brain health (diet, exercise, stress, sleep, cognitive
stimulation), and reviewed participant health history and recent bio-
metric, medical lab data available from biennial WRAP visits. Based on
these responses, participants chose an area they wanted to improve
on, and study clinicians used the SMART goals framework to help
them set a specific goal. Study clinicians worked with participants to
then standardize their goal into a measurable outcome using the goal-
attainment scaling approach.33 Participants received a goal summary

sheet based on their conversation with study staff.

2.2.4 | Telephone visits

Two telephone visits were conducted 1 month and 6 months after the

dementia risk-reduction counseling visit. Study coordinators collected
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Baseline Educ.anonal Slides Post- Educanon
Knowledge Quiz l Walk-Through l Knowledge Quiz
Content covered:
* Dementia causes
* Alzheimer’s symptoms
* Alzheimer’s brain changes
* Risk factors for cognitive decline
e AB-PET results
Knowledge Quiz Questions
. Which of the following are causes of dementia? Multiple-choice
. Which of the following most accurately describes the progression of Alzheimer's disease brain
changes? Multiple-choice
3. Which of the following are common early symptoms of Alzheimer’s disease dementia? Multiple-choice
4. Which of the following are ways researchers and doctors measure Alzheimer’s disease brain changes?
Multiple-choice
5. Which of the following is a hallmark brain change that occurs in Alzheimer's disease? Multiple-choice
6. Elevated amyloid in the brain is a risk factor for cognitive decline. True/False
7. Which of the following most accurately describes the relationship between lifestyle and cognition?
Multiple-choice
8. Which of the following most accurately describes APOE? Multiple-choice
9. If a person’s amyloid PET scan shows “elevated” amyloid, what does that meant? Multiple-choice
10. If a person’s amyloid PET scan shows “non-elevated” amyloid, what does that meant? Multiple-choice
11. An amyloid PET scan can predict with certainty whether someone will develop Alzheimer’s disease
dementia in the future? True/False
12. Which of the following is not a potential consequence of learning amyloid results? Multiple-choice
13. The Genetic Information Non-Discrimination Act (GINA) protects against discrimination based on
amyloid PET scan results. True/False
14. The amyloid PET scans and CSF analysis done for WRAP are for research purposes only. True/False
15. Confirmation of desire to learn amyloid PET result
FIGURE 2 Education session visit flow.

measures of psychological symptoms, post-disclosure distress, SMART

goal progress, and visit satisfaction.

2.3 | Study feasibility measures

Assessment of virtual disclosure feasibility was determined by mea-
sures of participation, retention, compliance with completing study
questionnaires, adherence to meeting brain health goals, competence
of intervention elements, and safety.3*35 In addition, we assessed the
effectiveness of the education session and functionality of virtual visits.

Participation was measured as the percentage of eligible WRAP par-
ticipants enrolled into the study (number participants enrolled/number
participants recruited).

Retention was measured as the percentage of participants who com-
pleted all visits (three televideo and three telephone visits) (number
participants completed all visits/number enrolled participants).

Compliance was measured as the percentage of enrolled partici-
pants who completed all study questionnaires at each visit (number
participants completed all study questionnaires/number enrolled par-

ticipants).

Adherence was measured as progress on SMART goal set at the
dementia risk-reduction counseling visit. At the telephone follow-ups,
participants rated their current progress on the SMART goal on a scale
of —2 (same as before goal-setting) to 2 (much more than goal). Our
study goal was adherence scores >—1 (more than activity level before
goal-setting) at each follow-up.

Competence of study clinicians was measured for the disclosure
visit and the dementia risk-reduction counseling visit by the number
of self-reported key elements performed (out of 24; e.g., reviewed
visit purpose with participant, reviewed mood assessment scores, and
confirmed participant wanted to proceed) and clinician self-report
assessment of how the visit went (scores 1-5; 1: “not at all well,” 3:
“well,” 5: “extremely well.”). In addition, participants rated their satis-
faction with each of the clinician-led visits (scores 1—4; 1: “not at all
satisfied,” 4: “very much satisfied”).

Safety was measured through assessment of mood (PHQ-91°), anx-
iety (GAS-10¢), and suicidality (C-SRRSY). Active suicidal ideation
with intent or plan was indicated by a response of “yes” to C-SSRS item
4 or 5, respectively. Severe depression was indicated by PHQ-9 scores
>20. Severe anxiety was indicated by GAS-10 scores >18. Assess-

ments for severe depression or anxiety or active suicidal ideation were
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Sample size (n)

Age

Sex (% female, n)
Bachelor’s degree (%, n)

Self-identified race (%, n)

Overall

99
720+4.8
66.7% (66)
69.4% (68)

94.9% (94) White, 4.0% (4)
Black or African
American, 1.0% (1) Asian

Family dementia history (%, n) 64.6% (64)
Baseline PHQ-9 (Range: 0-27) 1.6+1.8
Baseline GAS-10 (Range: 0-30) 1.9+19

evaluated pre-disclosure (Visit 1, Visit 2) and post-disclosure (1-3
days post-disclosure telephone check-in, Visit 3, 1 month follow-up
telephone visit, 6-month follow-up telephone visit).

Education Comprehension was measured by the 15-item knowledge
quiz.

Functionality of Virtual Visits was measured by the mean value of
the virtual visit quality rating reported by the study staff (value range:
1-10, where 1 = could not use televideo software and 10 = no issues).
This rating focused on the extent of technological issues encountered.

In addition, we reported any issues that arose during the virtual visits.

2.4 | Statistical analysis

Descriptive statistics (percentages, means) were used to evaluate
sample characteristics and feasibility metrics of participation, compli-
ance, adherence, competence, safety, and functionality of virtual visits.
Education comprehension was evaluated by comparing within-person
differences on pre- and post-education quiz scores using a paired
t-test. Because the data were not normally distributed, we also per-
formed a Mann-Whitney U test. T-tests and chi-square tests were also
used to compare sample characteristics between elevated and non-
elevated participants. Safety was evaluated using linear mixed-effects
regression models including amyloid result (elevated vs non-elevated),
time (study visit), and their interaction as predictor variables and
PHQ-9 total score or GAS-10 total score as outcome variables. Covari-
ates included gender, age, and family history of dementia. Random
effects were allowed to co-vary and included individual intercepts and

time-related slopes.

3 | RESULTS
3.1 | Sample characteristics

The final sample of participants who received their amyloid PET results
included 99 participants (mean age + SD = 72.0 + 4.8; Table 1). The

Amyloid elevated Amyloid non-elevated p-value
28 71
71.1+39 723+5.1 p=0.23
60.7% (17) 69.0% (49) p=045
71.4% (20) 67.6% (48) p=0.78
89.3% (25) White, 97.2% (69) White, 1.4% (1) p=0.27

10.7% (3) Black or Black or African

African American, 0% American, 1.4% (1) Asian

Asian
71.4% (20) 62.0% (44) p=0.37
1.5+17 1.6+18 p=0.87
20+18 1.9+20 p=0.88

sample was predominantly female (66.7%), college-educated (69.4%),
White (94.9%), and with a family history of dementia (64.6%). There
were no significant demographic differences between participants

with amyloid elevated and non-elevated results.

3.2 | Study feasibility

A summary of the study feasibility results is provided in Table 2.

Participation: Of the 156 participants contacted, 105 chose to enroll
(67% participation rate). Twenty-seven participants did not respond to
recruitment efforts. Seven participants were ineligible for the study
due to either cognitive diagnosis (e.g., three had received a diagnosis
of MCI or dementia) or scan date (e.g., four had PET scans completed
outside of the 18-month window). Seventeen participants were not
interested in completing the study either due to ongoing stress related
to the coronavirus disease 2019 (COVID-19) pandemic (n = 4), health
issues (n = 3), only interested in clinical trials (n = 1), uninterested in
learning amyloid result (n = 3), or no reason given (n = 6).

Retention: Seven participants withdrew from the study (6.7%); three
were withdrawn at the informed consent and education visit (Visit 1)
due to not meeting eligibility criteria; and three withdrew at the dis-
closure visit (Visit 2) prior to learning amyloid PET results based on
clinician reported hesitance to learn results following pre-disclosure
questions. One participant withdrew after the disclosure visit and 1
to 3 day telephone check-in were completed, and a second participant
withdrew after the dementia risk-reduction counseling visit (Visit 3)
due to non—study-related health issues (93.3% retention; Retention =
(Total enrolled-Withdrew)/Total enrolled).

Compliance: One hundred three of 105 participants fully com-
pleted the questionnaires at the informed consent and education visit
(98.1% compliance), 98 of 102 participants fully completed the dis-
closure visit questionnaires (96.1% compliance), 94 of 99 participants
fully completed post-disclosure telephone follow-up questionnaires
(94.9% compliance), 97 of 98 participants fully completed the demen-
tia risk-reduction counseling visit questionnaires (99.0% compliance),

98 of 98 participants fully completed the post-care planning telephone
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TABLE 2 Summary of study feasibility measures.

Feasibility Measure Analysis

Participation Percentage of eligible Wisconsin Registry for
Alzheimer’s Prevention (WRAP) participants enrolled
into the study (number participants enrolled/number

participants recruited)

Retention Percentage of participants who completed all visits
(number participants completed all visits/number

enrolled participants).

Compliance Percentage of enrolled participants who completed all
study questionnaires at each visit (number
participants completed all study

questionnaires/number enrolled participants).

Adherence Progress on SMART goal set at the dementia
risk-reduction counseling visit rated on a scale of —2
(same as before goal setting) to 2 (much more than
goal).

Clinician
competence

Number of self-reported key elements performed at
disclosure and risk-reduction counseling visits (out of
24, e.g., reviewed visit purpose with participant,
reviewed mood assessment scores, and confirmed
participant wanted to proceed) and clinician
self-report assessment of how the visit went (scores
1-5; 1: “not at all well,” 3: “well,” 5: “extremely well.”).
Furthermore, participants rated their satisfaction with
each of the clinician-led visits (scores 1-4; 1: “not at all
satisfied,” 4: “very much satisfied”).

-Safety Active suicidal ideation with intent or plan was indicated
by a response of “yes” to Columbia Suicide Severity
Rating Scale (C-SSRS) item 4 or 5, respectively. Severe
depression was indicated by PHQ-9 scores >20. Severe
anxiety was indicated by GAS-10 scores >18.
Depression, anxiety, and suicidality were collected pre-
and post-disclosure.

Linear mixed-effects modeling using depression (PHQ-9)
and anxiety (GAS-10) symptoms as outcomes.

* Predictors: Amyloid result (elevated vs
non-elevated), study visit (i.e., time), and their
interaction

* Covariates: Gender, age, and family history of
dementia

* Random effects: Individual intercepts and
time-related slopes.

Education
comprehension

Within-person differences on pre- and post-education
quiz scores using paired t-tests. Because the data were
not normally distributed, we also performed a
Mann-Whitney U test.

Functionality of
virtual visits

Mean value of the virtual visit quality rating reported by
the study staff (value range: 1-10, where 1 = could not
use televideo software and 10 = no issues)

Result
66.9% participation (105 enrolled/157 contacted)

93.3% retention [(105 enrolled-7 withdrew)/105
enrolled]

Informed consent/education visit: 98.1% compliance

Disclosure visit: 96.1% compliance

Post-disclosure follow-up: 94.9% compliance

Dementia risk-reduction counseling visit: 99.0%
compliance

Post-care planning telephone follow-up: 100%
compliance

6-month follow-up: 99.0% compliance

1-month post risk-reduction counseling visit: 91%
adherence

6-months post risk-reduction counseling visit: 86%
adherence

Disclosure visit: >97% clinician competence

* Average clinician visit rating: 3.9 of 5

* Average participant visit rating: 3.9 of 4
Risk-reduction counseling visit: >96% clinician
competence

* Average clinician visit rating: 4.3 of 5

* Average participant visit rating of 3.3 of 4

No participants who learned their results ever
expressed severe depression or anxiety, or suicidality
after results.

* Patient Health Questionnaire-9 (PHQ-9) and
Geriatric Anxiety Scale-10 item version (GAS-10)
scores did not statistically significantly change
after disclosure nor did they vary by amyloid
result, study visit (i.e., time), or the interaction of
amyloid result by study visit.

Post-education quiz scores were on average 2 points
higher than baseline scores (T = 12.8, df = 140.54,p <
0.0001; U =940, p < 0.0001)

On average, the virtual visit quality, with regard to
technological function, was rated as 9.4 of 10
* Common issues:
* Electronic remote consent software dysfunction
* Issues and interruptions with televideo connection
* Resorting to using a phone to call the participant
* Participant difficulty accessing necessary
technology
 Participant difficulty navigating technology
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follow-up questionnaires (100% compliance), and 97 of 98 partici-
pants fully completed the 6-month telephone follow-up questionnaires
(99.0% compliance).

Adherence: At the telephone visit 1 month after the Dementia Risk-
Reduction Counseling visit, 91% of participants indicated they had
made progress on their goal above their baseline activity. At the final
telephone visit 6 months after the dementia risk-reduction counseling
visit, 86% of participants reported making progress on their goal.

Competence: Clinicians leading the disclosure visit on average met
23.5 of 24 essential visit components (>97%) and reported that the
visit went “very well” (average score on clinician self-report quality:
3.9/5, median: 4). Participants reported an average satisfaction rating
of 3.9 of 4 for the disclosure visit (median: 4, “very much satisfied”).
Clinicians leading the dementia risk-reduction counseling visit on aver-
age met 23.6 of 24 essential visit components (> 96%) and reported
that the visit went “very well” (average score on clinician self-report
quality: 4.3/5, median: 4). Participants reported an average satisfac-
tion rating of 3.3 of 4 for care planning visit (median: 4, “very much
satisfied”).

Safety: Only two participants expressed suicidality (related to ongo-
ing mental health disorder) or had a history of suicide attempt, and
they were withdrawn at the first visit prior to the disclosure visit. No
participants who learned their results ever expressed severe depres-
sion or anxiety or suicidality after results. At the follow-up 1 to 3
days post-disclosure, PHQ-9 scores were on average 1.2 + 1.6 of 27
(range: 0—7) and GAS-10 scores were 1.3 + 1.6 of 30 (range: 0-7).
Across the 6 months of follow-up after disclosure, PHQ-9 and GAS-
10 scores remained low for both individuals with amyloid elevated and
non-elevated results (Figure 3). The amyloid result by study visit inter-
action was not a significant predictor of PHQ-9 (p = 0.66) or GAS-10
scores (p = 0.87) (Figure 3). Gender (B: 0.92, p = 0.001), age (8: 0.40, p
=0.003), and family history (8: 0.57, p = 0.03) all significantly predicted
PHQ-9 scores. There were no significant predictors of GAS-10 scores.

Education Comprehension: Post-education quiz scores were on aver-
age 2 points higher than baseline scores (T = 9.48, df = 197.65, p <
0.0001; U = 940, p < 0.0001) (Figure 4).

Functionality of Virtual Visits: Study staff rated the quality of 508
virtual visits across the study. On average, the virtual visit quality,
with regard to technological function, was rated as 9.4 of 10, indicat-
ing high-quality. The education visit average was 8.95, disclosure visit
average was 9.43, post-disclosure telephone check-in visit was 9.85,
counseling visit average was 8.78, 1-month telephone visit average
was 9.43, and 6-month telephone visit average was 9.97. The most
common issues reported during the virtual visits included electronic
remote consent software dysfunction, issues and interruptions with
televideo connection, resorting to using a phone to call the participant,
participant difficulty accessing necessary technology, and participant
difficulty navigating technology (Table 3). These issues occurred at
maximum 12% of the time and were more prevalent at the first visit
than at later visits. Thirty-six of 102 participants (35%) came onsite for
the disclosure televideo visit and completed remaining visits via tele-
phone due to technological inaccessibility (n = 19, 53%) or personal
preference (n = 13, 36%) [n = 4 (11%) were completed at beginning

Clinical Interventions
TABLE 3 Summary of challenges encountered during virtual visits.

Virtual visit issue Frequency of issue at each visit

Consent/education: 12
Rest of visits n/a

E-consent software dysfunction

Consent/education: 9

Amyloid PET disclosure: 5

Post-disclosure telephone
follow-up: 2

Dementia risk-reduction
counseling: 8

Post-counseling telephone
follow-up: 4

6-month telephone follow-up: 0

Audio interruption (incl. lagging,
spotty connection, or
dropped call)

Consent/education: 11
Amyloid PET disclosure: 6
Dementia risk-reduction
counseling: 9
Telephone visits: n/a

Video dysfunction (incl. lagging,
spotty connection, difficulty
sharing screen)

Consent/education: 6
Amyloid PET disclosure: 3
Dementia risk-reduction
counseling: 9
Telephone visits: n/a

Had to use phone because of
issues experienced

Consent/education: 6

Amyloid PET disclosure: 1

Post-disclosure telephone
follow-up: 0

Dementia risk-reduction
counseling: 2

Post-counseling telephone
follow-up: 0

6-month telephone follow-up: 0

Participant difficulty accessing
necessary technology
(computer, WiFi, phone)

Consent/education: 4
Amyloid PET disclosure: O
Dementia risk-reduction
counseling: 1
Telephone visits: n/a

Participant difficulty navigating
computer

of study before at-home virtual disclosure visit was offered]. Sixty-six
of 102 participants (65%) completed visits from home via televideo

software.

4 | DISCUSSION

Overall, the Amyloid Disclosure Study demonstrated that virtual
return of amyloid PET results to cognitively unimpaired older adult
research participants is feasible and may present a new avenue to dis-
close results to participants. Eligible participants were interested in
the study, enrolled, and remained in the study. Virtual data collection
was successful and streamlined the data entry process. Study clinicians
and staff competently led the disclosure and dementia risk-reduction
counseling visits. Both study clinicians/staff and participants reported
that these visits went well. Participants unsurprisingly entered the
study with a lot of AD knowledge (average baseline quiz score: 12/15).

This is likely due to participants already being enrolled in ongoing
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Depression (PHQ-9) Anxiety (GAS-10)

Predictors Estimates (¢]] p Estimates Cl p
(Intercept) 0.51 -0.12-1.14 0.111 1.01 0.30-1.71 0.005
Gender 0.92 0.39-1.45 0.001 0.51 -0.12-1.14 0.111
Age, centered 0.40 0.14-0.65 0.003 0.16 -0.15-0.46 0.309
Family History of Dementia 0.57 0.04-1.09 0.034 0.53 -0.09-1.15 0.095
Study Visit -0.03 -0.08 - 0.03 0.303 -0.03 -0.09 - 0.02 0.256
Amyloid Result -0.00 -0.77-0.76 0.991 0.15 -0.62-0.93 0.702
Study Visit x Amyloid Result 0.02 -0.08 -0.13 0.660 -0.01 -0.11-0.09 0.869

FIGURE 3

(Top) Box plots of 9-item Patient Health Questionnaire and 10-item Geriatric Anxiety Scale scores at baseline, disclosure visit,

1-month post-disclosure, 2 months post-disclosure, and 6 months post-disclosure for participants with an elevated and non-elevated amyloid
positron emission tomography (PET) result. Thresholds for moderate depression (PHQ-9: 10) and anxiety (GAS-10: 10) are designated by the
yellow line. Thresholds for severe depression (PHQ-9: 20) and anxiety (GAS-10: 12) are designated as the red line. (Bottom) Statistical output for
linear mixed-effects regression models for 9-item Patient Health Questionnaire and 10-item Geriatric Anxiety Scale (Study Visit represents time;

Amyloid Result = elevated or non-elevated).

AD research. However, post-education quiz scores were on average
2 points higher than baseline, suggesting that participants still bene-
fitted from the education session. Most participants elected at-home
virtual disclosure visits rather than coming to the research center for
an onsite, virtual disclosure visit. Participants who lacked access to
necessary technology and were unable to complete visits at home or
preferred to come onsite for disclosure highlighted the need for mul-
tiple modalities to be offered. Learning AD biomarker information is
highly personal, and, therefore, it will be important to maintain patient-
centric practices and offer flexibility in how people learn results (e.g., at
home or in clinic).

Most importantly, virtual disclosure was safe. No participants
exceeded clinically significant thresholds for severe depression, severe
anxiety, or suicidality measures at any visit. Scores remained low
throughout the study and there were no significant increases in psy-

chological symptom scores across the study. There were also no

differences in measures between those who learned elevated or non-
elevated results at any of the visits. These results match prior work
demonstrating the safety of returning AD risk information to individ-
uals without active psychological disorders.320:3236-39 Three partici-
pants passed pre-disclosure psychological screeners but were identi-
fied as “high risk” during the clinician semi-structured pre-disclosure
interview. Following further discussion with the clinician, these partic-
ipants elected to opt out of learning their results. These experiences
demonstrate the potential benefit of having a semi-structured inter-
view in addition to psychological screening questionnaires and trained
clinicians leading disclosure visits.

The COVID-19 pandemic accelerated adoption of virtual methods
in clinical and research settings, including its use in this study.*® With
regard to the virtual nature of the study, visits went well with minimal
disruptions due to technological issues. Sixty-five percent of partici-

pants completed visits from home using televideo software, and 35%
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FIGURE 4 Box plots of pre- and post-education quiz scores.

of participants completed the amyloid PET disclosure visit via tele-
video at the research center and other visits via telephone due to
personal preference or lack of access to device or adequate internet
bandwidth. Study coordinators reported that the virtual components
of each visit went well. Unsurprisingly, the telephone follow-up vis-
its were ranked higher than the visits that incorporated televideo.
This is likely due to challenges related to sustaining a solid connection
throughout the visits that required video and screen sharing. The most
common issues reported included disruptions with the audio and video.
It is encouraging that there were minimal reports of participant diffi-
culty in navigating the technology used for the visits. On the whole, our
findings suggest that the virtual return of AD biomarker information
can be feasible. Virtual disclosure may increase access for participants
to receive biomarker results in future studies or in a clinical setting.
Although virtual visits can reduce participant burden for travel, and
even increase a participant’s comfort as they are able to learn poten-

40 exclusively

tially sensitive results from the comfort of their homes,
offering virtual visits may exacerbate health disparities and not match
personal preference. The technology necessary for telehealth visits
is expensive, can be challenging to learn to use, and is not available
in all communities, especially in rural areas. In addition, some people
may prefer to learn their results in-person. For these reasons, individ-
uals should be able to choose how they learn their results, virtually or
in-person.

The Amyloid Disclosure Study has important limitations to consider.
First, we amended our protocol throughout data collection. This was
done to be responsive to evolving COVID-19 safety protocols and
to reduce participant burden. Second, because we are using a conve-
nience sample drawn from a longitudinal, observational AD research
study, and all participants elected to participate in a study about dis-
closure, and because our study sample is predominantly White, college

educated, and has a family history of dementia, the generalizability of

Clinical Interventions

results is constrained. Third, participants were screened and excluded
for current depression and history of suicidality. It will be important to
explore the impact of AD biomarker results disclosure in more repre-
sentative samples and made up of individuals not intimately familiar
with AD research. This will be particularly imperative for the contin-
uation of using effective education materials and assessments. Fourth,
the process described includes ample time with participants to ensure
their safety and understanding and is likely not scalable in its entirety
for clinical practice. Elements of the disclosure process implemented in
the Amyloid Disclosure Study likely contributed to its success. These
include having a well-trained clinician lead disclosure, psychological
screening, an education session, and importantly the risk-reduction
counseling visit, which may have given participants actionable steps
after disclosure. It is also important to acknowledge that this study
is not a randomized controlled trial and there was no option to learn
results in-person. Despite these limitations, this study provides impor-
tant preliminary information regarding the feasibility of virtual AD

biomarker disclosure.

5 | CONCLUSION

Although our study has important limitations regarding the structur-
ing, resources required, and sample used, findings from the Amyloid
Disclosure Study support that conducting AD biomarker disclosure
remotely is feasible. AD biomarkers are currently cost-prohibitive,
imperfect predictors of dementia, and are mostly being disclosed in a
research setting; however, their relevance to clinical settings is increas-
ing as advancements improve clinical validity and utility and reduce
testing costs,*! and as disease-modifying treatments that target AD
pathology become accessible. Developing best practices for disclo-
sure, especially virtually, will be necessary to maintain patient safety,
increase self-efficacy,*? and control health care costs.*3
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