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ABSTRACT

Introduction Informed decisions to enrol in the clinical
investigations of Alzheimer’s disease and related
dementias (ADRD) require careful consideration of
complex risks and uncertain benefits. Decisions regarding
whether to receive information about biomarker status
are complicated by lack of scientific consensus regarding
biomarkers as surrogate endpoints for Alizheimer’s disease
and how information about individual risk should be
evaluated and shared with research participants. This
study aims to establish stakeholder consensus regarding
ethically optimal approaches to sharing individual results
with ADRD research participants.

Methods and analysis This Delphi consensus-building
study consists of multiple online surveys conducted

with Alzheimer’s disease research experts, including
neurologists, neuropsychologists, ethicists, research
oversight specialists and clinical trialists. Panellists will be
administered questionnaires developed from a synthesis
of researcher- and participant-endorsed considerations
and decisional needs identified in published literature
and a decisional needs assessment conducted with
support from an Alzheimer’s Association Research Grant.
Panellists will also be asked their views on the content
and implementation of processes for sharing individual
research results. >75% agreement will be required to
achieve consensus. Response rates, level of agreement,
medians, interquartile ranges and group rankings will be
analysed. Following each round of data collection, our
research team will undertake qualitative content analysis
of open-ended responses.

Ethics and dissemination Ethical approval will be
obtained from the Cleveland Clinic Institutional Review
Board (Study Number 22—-766). Delphi panellists will
receive participant information sheets describing the
study before agreeing to participate in the Delphi
process. Results from the data we anticipate will be
generated through this research and will be submitted
for peer-reviewed journal publication and presentation at
international conferences.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= A modified Delphi technique will be used with on-
line interaction among participants, using iterative
rounds of questionnaires to develop consensus
about recommendations for returning results to par-
ticipants in Alzheimer’s disease and related demen-
tias (ADRD) research.

= This study incorporates input from ADRD research
participants partners through surveys and inter-
views to inform the study design and panellists, en-
hancing the relevance and applicability of the study
outcomes to the target population.

= Compared with the traditional Delphi methodology,
the online modified Delphi process enables inclusion
of participants from a wider range of professional
disciplines and geographic diversity, ensuring rep-
resentativeness of our expert sample.

= While the study involves a diverse panel of experts,
it excludes ADRD research participants as panellists
due to the specialised expertise required, potentially
limiting lived experience representation.

particularly concerning the sharing of indi-
vidual research results with study participants.
The emergence of biomarker-based diag-
nostic tools has underscored the importance
of addressing decisional needs and ethical
considerations surrounding the return of
research findings to individuals enrolled in
ADRD studies. Despite growing awareness
of these challenges, a systematic and multi-
disciplinary approach to establish expert
consensus on best practices for sharing indi-
vidual research results remains lacking.
Biomarkers, such as beta-amyloid, tau,
amyloid imaging and the APOE genotype,
play an increasingly central role in clinical
research and evolving diagnostic criteria.' The
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symptoms, recognising the importance of biomarkers in
diagnosis. The 2023 Revised Criteria for Diagnosis and
Staging of Alzheimer’s Disease drafted by the Alzheimer’s
Association Workgroup proposes that a single abnormal
‘Core 1’ biomarker, such as amyloid positron emission
tomography or cerebral spinal fluid (CSF) assays, is suffi-
cient to diagnose Alzheimer’s disease.” The scientific
capability of detecting CSF, imaging or genetic (nonfa-
milial) biomarkers for Alzheimer’s disease in cognitively
unimpaired patients has paved the way for earlier detec-
tion and potential pre-symptomatic treatment of Alzhei-
mer’s disease.”

These biomarker developments of the last decade
underscore the centrality of biomarkers to Alzheimer’s
disease in clinical and research settings. Consequently,
more cognitively unimpaired people are involved in
Alzheimer’s disease research studies where biomarker
levels are measured before symptom onset. Existing
literature highlights the variability in practices and
perspectives regarding the return of research results to
ADRD study participants. Empirical research has shown
that Alzheimer’s disease biomarker research partici-
pants want to know their research results* regardless
of the availability of disease-modifying treatment.” While
participants often express a desire to receive individual
research findings, researchers and clinicians face chal-
lenges in determining the types of information to share,
the appropriate timing, and the necessary support and
counselling for participants. Communicating limita-
tions in clinical utility and the predictive power of
the individual research results pose additional chal-
lenges.*®” Importantly, empirical research has indicated
that biomarker result sharing is not correlated with
short-term, adverse psychological impact on the research
participant.® Research participants view learning
biomarker research results as useful to know,” though
there may be social stigma associated with a potential
Alzheimer’s disease diagnosis.'” Existing guidelines
and policies do not provide empirically driven, specific
recommendations for sharing clinical risk information
and risk communication strategies applicable to sharing
ADRD research results.'' This study seeks to address
these gaps by fostering expert consensus on key aspects
of the research results sharing process.

The primary aim of this Delphi study is to establish
expert consensus on recommended approaches to
sharing individual research results with ADRD research
participants. The specific objectives include the
following:

1. Reaching consensus on the types of research results
that should be shared with participants.

2. Determining the appropriate timing and methods for
disclosing individual research findings.

3. Developing recommendations for decision support
and counselling processes to accompany the return of
research results.

Baseline:

Ll © !dentify areas of consensus and disagreement

* Assessment:

Rate agreement with recommended approaches to
biomarker disclosure

Discussion:
Share perspectives and review others' responses

Re-assessment:

Re-rate agreement with disclosure recommendations,
explaining response changes

Modified Delphi Process

€€

Figure 1 Progression of Delphi rounds.

METHODS AND ANALYSIS

The Delphi technique aims to develop an ‘expert’
consensus through iterative rounds of structured ques-
tionnaires.'”” Interaction among participants distin-
guishes the modified Delphi from the traditional Delphi
methods."® We chose an online, modified Delphi process
as it offers anonymity and enables participation from a
demographically and geographically diverse group of
experts. We developed this protocol in accordance witgh
the Recommendations for the Conducting and REporting
of Delphi Studies (CREDES) (see online supplemental
figure 1). Given the importance of multidisciplinary
engagement and representativeness of the expert panel,
our research team identified this approach as the most
appropriate methodology for generating consensus on
standards in research. For the purpose of this study, our
Delphi process will consist of one baseline round (Round
0) and three subsequent rounds of assessment, discus-
sion,and reassessment (Rounds 1, 2 and 3, respectively)
(figure 1).

Patient and public involvement

Input from ADRD research participants and their trusted
others (legally authorised representatives, study part-
ners or caregivers) will be elicited at multiple stages of
the research process. First, a survey and semistructured
interviews were conducted with Cleveland Alzheimer’s
Disease Research Center participants and their study
partners to establish preferences and decisional needs
related to return of research results. A summary of find-
ings from this study as well as a systematic review of publi-
cations describing the perspectives of Alzheimer’s Disease
Research Centre (ADRC) research participants and their
trusted others regarding research results sharing will be
provided to Delphi panellists to inform their contribu-
tions. However, research participants and patients are not
included as Delphi panellists due to limitations imposed
by the expertise required to address the research ques-
tions, limiting the lived experience represented on this
panel.
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Research steering committee

A research steering committee will guide and inform the
development of the Delphi questionnaire. The research
steering committee will be composed of an ethics
researcher, two ADRC directors, a bioethicist specialising
in neuroethics and a behavioural neurologist clinician
researcher with experience conducting clinical trials in
ADRD. This committee will be responsible for providing
input on participant selection, Delphi questionnaire
development and synthesis of recommendations and
findings developed through the Delphi process.

Participant selection

Purposive sampling of panel members representing

relevant professional stakeholders will be conducted.

A snowballing sampling approach will also be used to

recruit panellists, asking the purposive sample of panel-

lists to suggest names and contact information for other
experts with relevant experience. Our selection of panel-
lists will be guided by current practices for sharing indi-
vidual research results with Alzheimer’s disease study
participants as identified by Roberts et al'* As different
stakeholders may prioritise different aspects of informed
consent based on personal areas of expertise and research
experience, it is important to select a diverse panel of
participants. To this end, our interdisciplinary panel will
consist of Alzheimer’s disease experts who have experi-
ence in clinical practice and/or research pertaining to

Alzheimer’s disease, including neurologists, neuropsy-

chologists, geriatricians, genetic counsellors, ethicists,

research oversight specialists and clinical trialists. Part of
our expert eligibility criteria will be established through

a screening questionnaire that will determine potential

participants’ level of experience and expertise in their

respective fields. We will also include questions specifi-
cally aimed at identifying potential participant conflicts
of interest to minimise selection bias.

The inclusion criteria for panel participants will be as
follows:

» More than 3 years of professional experience in clin-
ical research, clinical care, research ethics or research
oversight related to Alzheimer’s disease.

- Expertise in clinical research/care will be defined
to include board certification or other credential-
ing in behavioural neurology, gerontology, geriatric
psychiatry, neuropsychology, genetic counselling
or another relevant discipline and direct involve-
ment in research and/or clinical care for patients
with ADRD.

- Expertise as a research oversight specialist as ex-
perience reviewing at least one protocol related to
ADRD or another brain disorder.

- Expertise in research ethics will be defined as pub-
lished scholarship, participation in task forces/
committees and other academic work related to
ethical issues in research or clinical care for pa-
tients with ADRD.

» Able to read, write and converse in English.

Purposive Sampling:
Identify potential experts
from publicly available
sources e.g. ADRC directories,
clinicaltrials.gov, PubMed

Snowball Sampling:
Identified experts suggest
other experts who may qualify

Potential experts respond to
recruitment email

Expert meets inclusion
criteria

Expert does not meet
inclusion criteria

Include in expert panel Exclude

Figure 2 Delphi recruitment process.

» Able to access a smartphone, tablet or laptop with
Wi-Fi access.
Participants will be excluded if they do not meet inclu-
sion criteria, if they present a conflict of interest, or at the
discretion of the research steering committee.

Recruitment
Potential panellists will be identified through a multifac-
eted approach, outlined in figure 2 including review of
professional directories and through snowball sampling.
Alzheimer’s disease experts will primarily be identi-
fied using ADRC directories throughout the USA. Using
publicly available information, we will select both ADRC
directors and clinical core leaders to ensure a diversity of
expertise related to clinical practice and research. Ethi-
cists and research oversight specialists will be identified
through publicly available information found on various
professional directories and search tools such as the NIH’s
RePORTER tool. A snowball sampling approach will also
be used to further recruitment of panellists, asking already
identified experts to suggest names and provide contact
information for other relevant stakeholders in the field.
Participant level of expertise in the field will be verified
through a review of prior experience with Alzheimer’s
disease research. After potential panellists are identified,
an invitation to participate will be sent out via standardised
email template. Prospective panellists will be provided
with an information sheet with comprehensive materials
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outlining the study design, objectives and a description of
anticipated tasks and estimated time required.

Panel size and composition

There is a lack of consensus on what constitutes an
adequate number of Delphi panel participants.'
Following guidelines set forth by Khodyakov et al, we
aim to empanel approximately 45 participants, without
setting an upper limit."> We aim to include approximately
60% clinical researchers and clinicians and 40% ethicists
and/or research oversight specialists. To achieve our
minimum sample size and participation rate, we will iden-
tify and contact at least 120 potential participants. Over-
sampling panellists representing each area of expertise
will optimise the Delphi process while accommodating
possible attrition between rounds.

Development of Delphi questionnaire

The Round 0 questionnaire was developed with input
from a research steering committee consisting of
behavioural neurologists with experience leading obser-
vational and interventional research studies, bioethicists
and a neuropsychologist.

Literature review

Delphi questionnaire development will be informed by a
systematic review of decisional needs and psychological
contraindications to sharing ADRD biomarker results
and recommendations for disclosure and counselling
related to ADRD biomarker results. We conducted a
targeted literature review of existing guidelines and qual-
itative studies characterising decisional needs of ADRD
research participants related to receiving individual
biomarker results. We searched four databases (PubMed/
MEDLINE, EMBASE and PsycINFO) to identify relevant
published studies using a SPIDER search tool framework
published separately.'®

Definition of consensus

We will define consensus as the proportion of partici-
pants who rate they agree with each item. If at least 75%
of participants rate an item as 5, 6 or 7 (agreement), we
will consider consensus reached. If we reach consensus
about an item in Round 1, we will remove the item from
subsequent rounds to reduce participation burden. We
will notify participants when we reach consensus about
an item. Items that do not reach consensus by the end
of Round 3 will be dropped. In Round 1, if 50-75% of
participants rate an item as 5, 6 or 7, we will consider this
inconclusive and include the item in subsequent rounds.
If less than 50% of participants rate an item as 5, 6 or 7 in
Round 1, the item will be dropped.

Education for panelists

Prior to Round 0, the Delphi panellists will receive an
informational sheet highlighting current research stan-
dards, consensus statements and recommendations for
how to best counsel patients and research participants
about biomarker results. Following data analysis of each

round, and prior to panellists beginning the proceeding
round, we will generate feedback reports containing
aggregated quantitative and qualitative data. In these
feedback reports, we will summarise key reasons for agree-
ment and disagreement, as well as communicate results
for items that failed to reach consensus and provide a
basic summary of items that reached consensus and were
subsequently removed. To prevent bias, the research
steering committee will evaluate all preround materials
before they are shared with participants.

Rounds

The Delphi method relies on iterative data collection.
Consequently, multiple rounds will be conducted to
achieve expert consensus. We will adhere to guidance
from Khodyakov et al for the online modified Delphi
approaches to engaging patients in research guideline
development.

Our consensus building Delphi method will consist of
multiple rounds of online surveys administered to our
expert panellists. We will conduct one baseline round
(Round 0) where we will establish a baseline of areas
of consensus and disagreement and three subsequent
rounds of assessment, discussion and reassessment
(Rounds 1, 2 and 3, respectively) (figure 1).

Participants will rank their agreement with statements
using a seven-point Likert scale. Response rates, level
of agreement and overall consensus will be analysed.
Following each quantitative round of data collection,
our research team will undertake qualitative content
analysis of any open-ended text responses and discussion
interactions.

13

Round 0

The purpose of Round 0 is to establish a baseline for
existing areas of consensus and disagreement between
panellists. All panellists will be provided with a summary
of existing consensus statements and recommendations
on best practices for counselling patients and research
participants about biomarker results. Expert partici-
pants will rank their agreement with statements about
decisional needs of research participants and study part-
ners, screening for psychological contraindications to
sharing biomarker results, decision support needed when
disclosing ADRD research results and considerations for
follow-up actions after sharing individual results. We will
also include space for open-ended responses to solicit any
additional recommendations that experts may recognise
as valuable. Both ranked and open-ended responses to
Round 0 will be used to inform the quantitative portions
of the proceeding Round 1 of the Delphi.

Round 1 and subsequent rounds

In Round 1, panellists will rank their agreement with
statements about the decisional need of sharing indi-
vidual research results with research participants. Rank-
ings will be structured as seven-point Likert scales. In
Round 2, participants will compare their Round 1 ratings

4
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to those of other panellists via a summary of interim
results in which other panellists are classified only by area
of expertise. The results will be analysed for agreement
and degree of consensus to determine group consensus
on priorities for informed consent support. In Round
3, panellists will then rerank their agreement with state-
ments regarding decisional needs and features of deci-
sion support, explaining response changes.

Data analysis

Quantitative data analysis

We will use descriptive statistics following Rounds 1 and
3 to determine when consensus has been reached for
individual statements. In Round 0, we will calculate the
proportion of agreement; however, all items above the
threshold will be included in Round 1. We will only use the
proportion of agreement in Round 0 to provide a holistic
understanding of participants’ perspectives about each
item. Items with below 50% of agreement will be heavily
revised or removed by the research steering committee
following the end of Round 0. Following Rounds 0, 1 and
3, response rates, level of agreement, medians, interquar-
tile ranges and group rankings will be analysed.

Qualitative data analysis

Following each round of data collection, our research
team will undertake qualitative content analysis of open-
ended responses.'” We will code free-text survey answers
to describe how participants express qualities or view-
points related to their quantitative rating of each item.
Throughout data analysis, we will use methods that
maximise trustworthiness, as defined by Graneheim
and Lundman to promote credibility, dependability and
transferability.'®

Coders will read through all the responses to become
familiar with the content. During the coding process,
each coder will identify and label meaning units relevant
to agreement or disagreement with each item, generating
a coding list. We will code in vivo as often as possible
to avoid loss of meaning and conduct coding checks of
responses to ensure no relevant concepts were left unla-
beled. After each coding session, coders will complete
an audit trail and a reflective memo about contextual
factors apparent from the content (such as differences in
interpretations of an item). The analytic team will meet
regularly to discuss ongoing data analysis and ensure
consistency.

We will use triangulation techniques to integrate quali-
tative and quantitative data.'? Immediate analysis of qual-
itative data will inform the interpretation of quantitative
results and vice versa. We will develop a comparative
framework to systematically compare quantitative scores
with key qualitative themes. For example, quantitative
items with high agreement will be cross-referenced with
qualitative feedback to identify supporting narratives and
nuances. Discrepancies between quantitative and qualita-
tive data will be identified and addressed. For instance, if
a quantitative item shows high agreement but qualitative

feedback indicates significant concerns or divergent views,
this will trigger review and potential revision of the item.
Iterative feedback loops will be integrated where findings
from one round inform the next. Integrated findings will
be presented in feedback reports, highlighting areas of
convergence and divergence to participants. To ensure
comprehensive reporting, we will align qualitative codes
with quantitative items, validate quantitative themes using
qualitative data and conduct contextual analysis to under-
stand the reasons behind quantitative ratings. We will
maintain thorough documentation of the triangulation
process, including decision-making rationales and inte-
gration steps, to enhance credibility.

Feedback reports and recommendations

Following data analysis, we will generate feedback reports
for participants containing aggregated quantitative and
qualitative data and a summary of key reasons for agree-
ment and disagreement. In feedback reports, we will
communicate results for items that fail to reach consensus
and provide a basic summary of items that reached
consensus and were removed. After consensus has been
analysed, we will synthesise a list of recommendations
for ethically optimal approaches to sharing individual
research results with ADRD research participants from
consensus statements. The final draft of recommenda-
tions will be approved by the research steering committee
and an external source of validation. This approach
ensures that the study’s outcomes are practically appli-
cable and ethically sound, reflecting the comprehensive
insights gained from both quantitative and qualitative
data.

DISCUSSION

This protocol details the design of a study using the online,
modified Delphi process to establish consensus regarding
priorities for decision support for ADRD research partic-
ipants and key features and content of ethically optimal
biomarker results sharing processes. The results of this
study will be used to develop consensus-based recommen-
dations for ethically optimal approaches to sharing indi-
vidual research results with ADRD research participants.
Our reporting of results will include statements on which
our Delphi panel did not achieve consensus.

The Delphi technique is appropriate for developing
consensus between diverse stakeholders because of
its ability to offer anonymity to participants and mini-
mise bias. Due to the multidisciplinary nature of ADRD
management and ADRD research, guidelines often
require input from clinicians, researchers, ethicists and
other professional disciplines who may be attentive to
different aspects of the process of sharing individual
research results. The online, modified Delphi process
allows us to empanel a broader range of stakeholders
and experts from geographically diverse institutions and
organisations, where traditional Delphi methods would
not.
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