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Abstract: INTRODUCTION

The Consortium for Clarity in Alzheimer’s Disease and Related Dementias Through
Imaging (CLARiTI) Return of Results Core will develop tools and a framework for
disclosing individual results at Alzheimer’s Disease Research Centers (ADRCs). An
understanding of current disclosure practices is necessary to generate this protocol.

METHODS

All 37 ADRCs received a survey between January and April 2024; 36 provided valid
responses.

RESULTS

Most ADRCs disclose diagnosis and cognitive results to participants with impairment,
and disclosure of biomarker data (e.g., amyloid and tau PET) has accelerated since
2019. Disclosure to unimpaired participants has also increased since 2019. Motivators
for disclosure include to thank participants, for retention, and to inform healthcare
decisions. Barriers include limited expertise and infrastructure, concerns about clinical
actionability, and risks to participants.

DISCUSSION

The ADRC network is invested in sharing research results. While some concerns
remain, CLARiTI will critically evaluate a standardized approach to sharing these
results.
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May 20, 2025 

 

Dear Drs. Welsh-Bohmer, Saykin, Biber, and La Joie, 

 

We are pleased to resubmit our revised research article entitled “Return of Individual Neuropsychological and 

Biomarker Results Across the Alzheimer’s Disease Research Centers Network: Survey of Current Practices” for 

consideration for the Special Issue in Alzheimer's & Dementia Celebrating the 40th Anniversary of the Alzheimer's 

Disease Research Centers (ADRC) Program and the 25th Anniversary of the National Alzheimer's Coordinating 

Center. We are very appreciative of the thoughtful comments from reviewers. As you will see in the attached 

‘Response to Reviewers’ document, we have provided point-by-point responses and made edits to the paper 

accordingly. We are confident that the revised version is significantly improved and hope you and the reviewers 

feel the same. 

 

As with the original submission, we confirm that this work is original and has not been published elsewhere, nor is 

it currently under consideration for publication elsewhere. All authors have contributed substantively to the work 

and agree with the presented findings. Disclosures are appropriately described in the manuscript per the journal 

policy. This work was accomplished through the Alzheimer’s Disease Research Center Consortium for Clarity in 

Alzheimer’s Disease through Imaging (CLARiTI) project. It was supported by the NIA U01AG082350, the 

National Alzheimer’s Coordinating Center (NIA/NIH U24AG072122), and the contributing ADRCs.  

 

In this revised paper, we discuss the results of a cross-Center survey of current practices around returning 

individual research results, including cognitive results, genetic data, and biomarker results. We compare changes in 

disclosure practices over the past five years, using a prior survey conducted by the Advisory Group on Risk 

Evidence Education in Dementia (AGREED) as comparison. We also expand on the prior survey by providing 

detailed information regarding current frameworks for disclosure, as well as factors motivating or deterring sites 

from disclosing amyloid and tau imaging results. To our knowledge, this is the first paper that provides a 

comprehensive review of current ADRC protocols and will critically inform practices both in CLARiTI and 

beyond. Given the cross-Center participation in and impact of this manuscript, we are confident that the 

submission is well-aligned with the Special Issue and relevant for your readership. 

 

Please address all correspondence concerning this manuscript to me at rahmanam@umich.edu.  

 

Thank you for your consideration of this manuscript. 
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Annalise Rahman-Filipiak, Ph.D. 

Assistant Professor 
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Department of Psychiatry, Neuropsychology Section, University of Michigan 

Michigan Alzheimer’s Disease Research Center 

Co-Lead, CLARiTI Return of Results Core 
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Response to Reviewers 

Thank you to the reviewers for taking the time to provide constructive feedback and suggestions. 

We are pleased that reviewers agreed on the importance of the manuscript for the field. We have 

addressed each comment or suggestion and provided point-by-point responses below.  

Reviewer #1 

 Introduction and Discussion section: As described, the Consortium aims to develop 

standards and protocols for disclosure in a research setting. But will this be the only 

aim? The overarching goal will finally be the implementation of protocols and 

standards for informing/counseling (this is not taken into account by the authors, 

but serves as the basis for informed consent in research and clinical settings) and 

disclosure in clinical practice. Developing the toolkits for research purposes is the 

first step for piloting standards and protocols that, at a later stage, will need to be 

translated to memory clinics, as the decision for/against biomarker testing for 

checking the eligibility for DMTs and the respective biomarker test result disclosure 

will eventually be part of the clinical routine). I think that the manuscript lacks this 

contextual embedding. 

o Thank you for this suggestion to highlight the larger potential impact of the 

CLARiTI Return of Results Core and Toolkit on clinical settings. While we feel 

strongly that protocols for returning results must differ based on the context (e.g., 

biomarkers used in research are often exploratory; available support and number 

of touch-points with participants before, during, and after disclosure is more 

limited in research; researchers often have less medical and contextual 

information about the participant), we agree that the larger goals of the CLARiTI 

ROR will impact clinical disclosure. Additionally, the information presented in 

the manuscript provides a parallel of clinical disclosure changes over the past few 

years. While we are somewhat restricted by word limit for the introduction, we 

have therefore added the following comments to the Background on pages 5 and 

6:  

 

“The Toolkit will provide and evaluate the effectiveness of pre-test education to 

support participants in making informed decisions about learning their results. 

Additionally, training materials and templates for communicating complex 

biomarker information will be offered. This work has the potential to improve 

recruitment and retention, build trust with research participants, and leverage the 

ADRC network in collecting detailed post-disclosure outcomes data in a national 

sample. Results will also inform biomarker disclosure approaches in clinical 

settings, where imaging and plasma biomarkers are becoming increasingly 

common for the purpose of etiologic clarification and determining eligibility for 

DMTs.”   

Response to Reviewers



 

o We have also added reference to this larger context in the Discussion (page 18, 

last paragraph): 

“Given the rapid development of AD biomarkers and therapeutics, several study 

directions remain important within the ADRC network, throughout ADRD clinical 

research, and in clinical settings in which biomarkers are and will be 

implemented.”   

 

 How can the findings from this valuable survey inform our clinical work? What do 

we already know about counseling and disclosure practices outside the research 

setting? I am aware that the main focus of this manuscript is the research setting, 

but I would strongly recommend considering literature that has already been 

published on this issue, combining findings from research and clinical settings, and 

reflecting these in the Discussion section. 

o We appreciate the suggestion to incorporate more information about how our 

results may inform clinical settings. We aimed to be transparent about the ways in 

which the Alzheimer’s Disease Research Centers differ from other research 

settings and, to a greater extent, clinical settings. We felt that it would be beyond 

the scope of this paper to comment on how disclosure might happen in clinical 

settings given these differences. However, we have significantly revised our 

discussion section (starting on page 14), to address how results may parallel or 

even translate to the clinic, incorporating much of the suggested literature 

including the publications by Hendricksen et al (2023) and Perry et al. (2024). We 

have reformatted this section to address disclosure across the cognitive spectrum, 

motivations and barriers for returning results, and components of PET disclosure 

protocols.  

 

 Page 19, lines 27 - 51: Please refer to research groups that have already started to 

develop toolkits for counseling/disclosure in the context of AD biomarker testing and 

discuss the relevance of the preliminary work for your toolkit: 

o A publication and topics for a training module for professionals and a 

protocol for counseling on biomarker testing: Perry, J., Brose, J. and 

Radenbach, K. (2023) 'Well Advised', 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.

org%2F10.1024%2F1662-

9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7C

dcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de

330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb

3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW

4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdat

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0


a=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3

D&reserved=0. Hogrefe AG . doi: 10.1024/1662-9647/A000318. 

o Fruijtier AD, van der Schaar J, van Maurik IS, Zwan MD, Scheltens P, 

Bouwman F, Pijnenburg YAL, van Berckel BNM, Ebenau J, van der Flier 

WM, Smets EMA, Visser LNC. Identifying best practices for disclosure of 

amyloid imaging results: A randomized controlled trial. Alzheimers Dement. 

2023 Jan;19(1):285-295. doi: 10.1002/alz.12630. Epub 2022 Apr 2. PMID: 

35366050; PMCID: PMC10084251. 

 

o Thank you for drawing our attention to these papers. As mentioned above, we 

have carefully rewritten our discussion section to contextualize trends in our 

results within the larger literature. We have therefore incorporated the Perry et al. 

(2023) article into the discussion of training needs on page 17, and referenced the 

Fruijtier et al. (2023) article in the discussion of established guidelines or 

protocols for biomarker disclosure on page 18. 

 

Reviewer #3: The CLARiTI RoR team surveyed the ADRC network to determine current 

practices related to return of research results and compared these findings to a similar 

survey from 2019. Generally, this paper presents interesting findings that are of a high 

degree of importance and relevance to the field.  

 The manuscript could be improved with minor revisions, including consideration of 

statistical comparison between the 2019 survey results and the present survey 

beyond just reporting descriptive statistics.  

o Thank you for this suggestion. In response, we conducted chi-square comparisons 

of the proportion of sites who disclosed each research result in 2019 versus 2024. 

These results revealed no statistically significant differences; however, we believe 

that the patterns of changes are meaningful in the context of scientific 

developments in the field, and therefore have retained the descriptions from the 

original manuscripts in addition to the new statistical comparisons (starting in the 

Results section on page 8). We have added the following explanation to the first 

Results paragraph on p.8: 

 

“We also utilized chi-squared analyses to compare the proportion of sites 

currently returning each type of health information back to participants in 2019 

versus 2024. While these analyses did not reveal statistically significant changes 

in disclosure patterns over the past five years, we comment on meaningful trends 

observed in the data in each section below.” 

 

 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1024%2F1662-9647%2Fa000318&data=05%7C02%7Crahmanam%40med.umich.edu%7Cdcf0d4822e4247a7cebc08dd80ce6237%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638808346103863435%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDRRZ5vsV%2BgLNU%2FnVr7JnjFWN3%2BbiCoFD9e6udvmNB0%3D&reserved=0


 …a more thorough discussion of ways to move the high number of sites that 

reported interest in returning results but are not yet doing so to actually be 

equipped to do so. 

o Our revised Discussion (starting on page 14) reviews and addresses the logistical 

and ethical concerns limiting return of amyloid PET and other results across the 

ADRCs. We have made an effort to more clearly define action items for the 

Centers and ‘disclosure science’ researchers in general to make return of results 

more feasible. This section on barriers begins on page 15 and extends to page 18.  

 

 APOE should be italicized 

o We have italicized all use of this acronym throughout the manuscript, including in 

Table 1. 

 

 APOE abbreviation is defined on both page 5 and page 7 

o We have removed the second definition of APOE from page 7. 

 

 Unnecessary blank page on pages 8, 20 

o These blank pages have been removed. 

 

 The term "cognitively unimpaired" is preferred over "normal cognition" 

throughout paper. 

o We have replaced “normal cognition” with ‘cognitively unimpaired” throughout 

the manuscript, including in Table 1.  

 

 Table 3, information not useful/actionable row, sites not returning amyloid, should 

be 10%, not 1%. 

o We apologize for this error. We have checked all numbers in this table and 

updated the field to which the reviewer referred (Information not 

Useful/Actionable = 3/17 [18%]). 

 

 Page 10 - "8 disclose only under specific conditions" - what are those specific 

conditions? 

o We have reviewed the open-ended responses associated with this item about 

frequency of disclosing amyloid or tau results. Sites reported making decisions 

about disclosure based on participant diagnosis (i.e., whether participants are 

asymptomatic versus cognitively impaired) or participant enrollment in a clinical 

trial that requires testing as part of eligibility screening. We have added a 

comment about this to the manuscript for clarity:  

 



“A review of qualitative answers suggests that these conditions relate to the 

cognitive status of participants (e.g., only disclosing to symptomatic participants) 

or whether the participant is enrolled in a clinical trial through which PET was 

acquired for eligibility screening.” 

 

 "Of the sites currently returning tau, none do so routinely." - why not? 

o We have also added context for the reason that sites are not routinely disclosing 

tau in this section (see below). Additionally, we have added a more detailed 

discussion about the reasons for and barriers to disclosing tau in the Discussion 

section on page, starting at the top of page 16. 

 

“Instead, tau is largely disclosed as part of standalone studies developing 

procedures for communicating these results to participants.” 

 

 In general, there are too many results listed in the discussion section, it feels very 

redundant with the results section when reading. I would suggest trimming the 

reporting of percentages in the discussion section and instead using more general 

terms, e.g., "nearly half of respondents" instead of "Seventeen sites (47%)" 

 

o Thank you for this suggestion. We have carefully revised the Discussion section 

to remove some of the redundant detail and explore larger patterns and themes in 

results as they relate to biomarker testing and disclosure. We have drawn in 

significant additional literature encompassing clinical and research applications of 

disclosure, including existing protocols or guidelines for returning individual 

results and work summarizing post-disclosure outcomes. We feel that the findings 

are now much better contextualized and greatly appreciate this feedback. 
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Abstract 

INTRODUCTION: The Consortium for Clarity in Alzheimer’s Disease and Related Dementias 

Through Imaging (CLARiTI) Return of Results Core aims to develop tools and a framework for 

disclosing individual results at Alzheimer’s Disease Research Centers (ADRCs). An 

understanding of current disclosure practices is necessary to generate this protocol. 

METHODS: All 37 ADRCs received a survey between January and April 2024; 36 provided 

valid responses. 

RESULTS: Most ADRCs disclose diagnosis and cognitive results to participants with 

impairment, and disclosure of biomarker data (e.g., amyloid and tau PET) has accelerated since 

2019. Though less common, disclosure to unimpaired participants has increased since 2019. 

Motivators for disclosure include to thank participants, for recruitment/retention, and to help 

inform healthcare decisions. Barriers include limited expertise and infrastructure, concerns about 

clinical actionability, and risks to participants. 

DISCUSSION: The ADRC network is invested in sharing research results. While some concerns 

remain, CLARiTI will critically evaluate a standardized approach to sharing these results.  
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1. Background 

Alzheimer’s disease and related dementias (ADRDs) pose significant personal and societal 

challenges as the size of thewith the aging of the U.S. aging population increases1. To meet these 

this challenges, the National Institute on Aging (NIA) began funding Alzheimer’s Disease 

Research Centers (ADRCs) in 1984, with 37 centers currently established nationally. ADRCs 

provide ADRD resources and education to local communities, train new investigators in the 

field, facilitate representative and inclusive recruitment into studies, and catalyze cutting-edge 

research around center-specific themes. Each center maintains a highly characterized 

longitudinal cohort of older adults across the cognitive spectrum, ranging from clinically normal 

to dementiaand with etiologies including . Although Alzheimer’s disease,  is the most common 

clinical etiology across centers, other etiologies are included such as Lewy body diseases, 

vascular injury, frontotemporal lobar degeneration, etc and others 

(https://naccdata.org/requesting-data/data-summary/uds).  Annual assessments include 

standardized demographic and health information, cognitive testing, neurological examination, 

and optional neuroimaging, blood draw, and other research procedures. These publicly accessible 

data are pooled across sites through the National Alzheimer’s Coordinating Center (NACC) and 

shared broadly with the scientific community2.  

The coordination of the ADRC network has played a part in earlier and more accurate 

identification and treatment of individuals at risk for the cognitive decline. Advancements in 

biomarker testing3-5 and the approval of disease-modifying treatments6-7 (DMTs; e.g., anti-

amyloid monoclonal antibodies) have shaped the research being conducted within the network. 

The availability of disease-modifying treatmentsDMTs underscores the importance of biomarker 

testing for cognitively impaired participants and may suggest future relevance for unimpaired 
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participants. The benefits of AD biomarker testing also extend beyond eligibility for disease-

modifying therapiesDMTs to include etiologic and prognostic clarification that may inform 

clinical, social, and financial decisions8. The ADRC Consortium for Clarity in ADRD Research 

Through Imaging (CLARiTI) aims to leverage the ADRC network to capture heterogeneous 

ADRD profiles in a diverse sample through standardized imaging and plasma collection at each 

center10.  

Driven by greater understanding of the meaning of biomarkers for disease risk and shifts 

in research attitudes toward bidirectional communication between studies and participants10, 

ADRD research studies have increasingly sought to return neuropsychological and biomarker 

results to participants11. The most recent NIA ADRC request for applications requires sites to 

“assure appropriate disclosure of biomarker and other results.” To meet this call, thereTherefore, 

we must is a need to understand how results can be effectively, ethically, and pragmatically 

relayed back to participants and their families. To date, most research on returning results has 

focused on apolipoprotein-E (APOE) genetic information12-14 and amyloid positron emission 

tomography (PET)15. Results from theseThese studies demonstrate that such information is 

generally well-understood and, well-tolerated, and does not cause sustained or significant , 

clinically relevant distress in participants across the cognitive spectrum16-17. However, these 

studies have important limitations. They include relatively homogenous samples of participants 

with high educational attainment, considerable resources, and low psychiatric burden, which 

limits the generalizability of results. The protocols for returning results are also time- and 

resource-intensive, thus limiting scalability. While several frameworks have been developed18-20, 

no universal protocol exists. The CLARiTI Return of Results (RoR) Core, made up of 

interdisciplinary experts in disclosure from four ADRCs, aims to produce a flexible, community-
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informed ‘Toolkit’ for returning individual research results at centers nationwide. This work has 

the potential to improve recruitment and retention, build trust with research participants, and 

leverage the ADRC network in collecting detailed post-disclosure outcomes data in a national 

sample.The Toolkit will provide and evaluate the effectiveness of pre-test education to support 

participants in making informed decisions about learning their results. Additionally, training 

materials and templates for communicating complex biomarker information will be offered. This 

work has the potential to improve recruitment and retention, build trust with research 

participants, and leverage the ADRC network in collecting detailed post-disclosure outcomes 

data in a national sample. Results will also inform biomarker disclosure approaches in clinical 

settings, where imaging and plasma biomarkers are becoming increasingly common for the 

purpose of etiologic clarification and determining eligibility for DMTs. 

A scalable, ethical CLARiTI RoR framework must be informed by the current disclosure 

practices of ADRCs and by their capacity, interest, and needs. In 2019, researchers from the 

Advisory Group on Risk Evidence Education in Dementia (AGREED)21-22 surveyed the ADRCs 

about disclosure practices, motivations, reasons for returning (or not returning) results, and 

perceived barriers and facilitators. Given the accelerated developments in biomarker testing and 

expansion of the ADRC network, an updated survey on current practices was warranted. Here, 

we report findings from a 2024 survey of the 37 established and exploratory centers.  
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2. Methods 

The RoR Core developed the current questionnaire based on the Roberts et al. 2019 survey21. 

Roberts et al. aimed to assess what information was shared with participants, how this 

information was communicated and by whom, and why sites elected to return – or not return – 

research results. Given the rapidly changing landscape of biomarkers since 2019, including the 

approval of multiple anti-amyloid therapies, the RoR Core created additional items to explore 

nuanced aspects of training for and execution of returning research results. More specifically, 

domains covered the types of results returned (e.g., cognitive test results, research diagnosis, 

amyloid PET, tau PET, FDG-PET, structural neuroimaging, apolipoprotein-E [APOE] or other 

genetic results), by whom, to whom, and under what conditions (e.g., visit modality and length). 

We gathered additional details regarding factors motivating or facilitating the return of research 

results, as compared to barriers or perceived risks.  

The survey was coded in REDCap23 and disseminated by NACC to each of the 37 ADRCs 

between January and March 2024. Sites were asked to identify one individual to complete the 

survey based on familiarity with local practices around disclosure; each site therefore provided 

only one questionnaire. Of the 37 sites invited to participate, all provided responses; however, a 

review of the responses determined that one site provided invalid data. Descriptive statistics were 

generated in R Version 4.4.2 and graphics generated by R Studio. The 36 sites represented the 

geographic distribution of the ADRCs nationally.  
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3. Results  

Given the different implications of returning research results to participants with and without 

cognitive impairment, sites were asked to endorse which results were routinely shared with 

participants diagnosed with mild cognitive impairment or dementia, versus those with normal 

cognitionwho are cognitively unimpaired (with or without subjective cognitive concerns). 

Responses are summarized in Table 1. We also utilized chi-squared analyses to compare the 

proportion of sites currently returning each type of health information back to participants in 

2019 versus 2024. While these analyses did not reveal statistically significant changes in 

disclosure patterns over the past five years, we comment on meaningful trends observed in the 

data in each section below. 

 

3.1. Return of Research Results to Participants with Cognitive Impairment 

Consistent with the 2019 survey, most sites disclose neuropsychological test results gathered 

through annual participant evaluations (75%) as well as research diagnoses rendered through 

standard consensus review of the cognitive evaluation (75%). Proportions are relatively 

consistent with responses in 2019. Fifty-eight percent of sites currently share structural MRI 

results, representing an increase since 2019 (40%). Almost half (47%) are sharing amyloid PET 

results with impaired participants, similar to 43% of sites in 2019. In contrast, disclosure of 

amyloid measured through other modalities, or of other biomarkers was relatively rare, occurring 

in less than one quarter of centers. While tau imaging (17%), CSF biomarker results (22%), and 

APOE results (14%) are among those results shared by relatively few sites, the number reporting 

disclosure of these results doubled from 2019, suggesting significant growth in this area. FDG-
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PET and other genetic test results are completed and returned by a small proportion of sites (17% 

and 6%, respectively) and less frequently than in 2019. 

 

3.2. Return of Research Results to Cognitively Normal Unimpaired Participants 

Return of cognitive test results and participant research diagnoses to cognitively normal 

unimpaired participants occurs at most sites (69% each), and at a similar number of sites as in 

2019. In contrast, amyloid PET (44%) and structural MRI (61%) are disclosed at more sites as 

compared to 2019 (27% amyloid PET and 33% structural MRI in 2019). Though still shared by 

only a few sites, there was an increase in the number of centers returning tau PET (11%), CSF 

biomarker (14%), and APOE results (14%) compared to 2019. As with cognitively impaired 

participants, fewer sites disclose FDG-PET (11%) and other genetic results (6%) to cognitively 

unimpaired participants compared to 2019. 

 

3.3. Amyloid and Tau Imaging Disclosure Across the ADRC Network 

The primary focus of the CLARiTI RoR Core is to develop a structured protocol for returning 

amyloid and tau PET imaging results to participants. Additionally, ADRCs are now required to 

complete amyloid and tau PET with a subset of participants annually and have a plan to return 

these results. For these reasons, the focus of the survey and the responses reported refer to ADRC 

responses regarding amyloid and tau disclosure.  

3.3.1. Interest in Returning Amyloid and Tau Results. Of the 36 centers that responded to the 

survey, 19 (53%) currently return amyloid PET imaging to participants; an additional 
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15 (42%) are interested in doing so in the future. Of the 19 sites who return amyloid, 

11 do so ‘routinely’ (i.e., to most participants scanned), and 8 disclose only under 

specific conditions. A review of qualitative answers suggests that these conditions 

relate to the cognitive status of participants (e.g., only disclosing to symptomatic 

participants) or whether the participant is enrolled in a clinical trial through which 

PET was acquired for eligibility screening.. The proportion of sites disclosing tau 

PET is much lower (6; 17%), though there is consistent interest in sharing these 

results in the future (25; 69%). Of the sites currently returning tau, none do so 

routinely. Instead, tau is largely disclosed as part of standalone studies developing 

procedures for communicating these results to participants. 

 

3.3.2. Modality of Amyloid and Tau Disclosure Visits. Centers currently sharing amyloid and 

tau imaging results provided additional information regarding how related visits are 

completed at their site. Among the 19 sites disclosing amyloid PET results, the most 

common modalities used to communicate results to participants are in-person visits 

(68%), phone calls (53%), and virtual visits using HIPAA-compliant 

videoconferencing (e.g., Zoom for Health; 47%). Few sites (4, 21%) rely solely on 

written communication (e.g., mailed letter or report without contact from a study 

team member) to return amyloid results, and email is not used for sharing results at 

any site. Most sites reported that visits for returning results take approximately 30 

minutes on average. 
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3.3.3. Elements of Amyloid and Tau Disclosure Visits. Sites who endorsed sharing amyloid 

and tau results were asked to confirm the key steps/elements of their disclosure 

process from a list of steps drawn from existing disclosure frameworks19, including 

the practice guidelines previously published by NACC (Grill et al, 2023; 

https://files.alz.washington.edu/best-practices/biomarker-disclosure.pdf). This 

question allowed the RoR Core to understand both the perceived utility of these steps, 

as well as how sites are currently adhering to practice guidelines. As depicted in Table 

2, 74% of ADRCs incorporate key pre- and post-disclosure steps, including education 

and decision aids, prior to disclosure and recommendations or clinical referrals post-

disclosure. Only approximately half of sites provide a written summary of findings. 

Regarding messaging during the disclosure visit, there is relative consensus around 

the use of a qualitative label (most commonly ‘elevated’ or ‘not elevated’) as opposed 

to providing a quantitative value. Few centers (26%) utilize visual aids, including 

participants’ scan images, during the communication of results. Of note, several sites 

commented on participants’ strong desire for images and more specific information, 

and one site reported considering a tiered categorization of tau deposition, reflective 

of disease progression (e.g., none/low, subcortical, subcortical + cortical). As 

previously mentioned, clinical referrals and recommendations are regularly provided 

by most centers; however, only one site provides amyloid and tau PET with a 

personalized risk estimate. 

 

All sites currently disclosing amyloid and tau imaging do so directly to participants 

and, with participant approval, their loved ones. Half of these disclosing sites reported 
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also sharing results with medical providers with participant approval. Only 4 of the 19 

amyloid-disclosing sites include imaging results in the electronic health record, and 

none of the 6 tau-disclosing sites do so. 

 

3.3.4. Roles in the Return of Amyloid and Tau Results. Sites were provided with a list of 

common team roles and disciplines and asked to endorse who at their site leads 

disclosure visits. While physicians (e.g., neurologists, geriatricians, psychiatrists) and 

advanced practice providers (e.g., nurse practitioners, physician assistants) most 

frequently lead disclosure visits, responses indicated that a more interdisciplinary 

team including neuropsychologists, counselors, and social workers is often included. 

One site also stated that advanced trainees (e.g., postdoctoral residents) within 

healthcare fields are also involved in the return of amyloid and tau results while under 

supervision.  

 

3.3.5. Motivations for Returning Amyloid & Tau Results to Participants: Sites endorsed a 

multitude of reasons for sharing PET biomarker results with participants (Table 3). 

Many of the motivations revolved around participant needs: Sites felt that the return 

of results is important to meet participants’ requests for their data (89% of sites 

returning amyloid, 100% of sites returning tau), to thank participants for their 

contributions to research (89% of sites returning amyloid, 67% of sites returning tau), 

and to support retention more broadly (89% of sites returning amyloid, 67% of sites 

returning tau). Most sites returning amyloid (79%) also agreed that amyloid results in 

particular could inform the participant’s healthcare and medical decision-making, 
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though this was listed as a relevant motivator only among half of tau-returning sites. 

Some sites additionally reported having ongoing studies focused on the science of 

returning results (58% of sites returning amyloid, 33% of sites returning tau). No 

other reasons were volunteered by sites in the open-ended portion of the survey. 

 

3.3.6. Barriers to or Reasons for Not Returning Amyloid and Tau Results to Participants. 

We also evaluated current barriers to returning PET results among sites who endorsed 

not returning amyloid (n=17 sites) or tau (n=30 sites). Barriers to returning amyloid 

and tau PET results fall into three themes: logistical barriers, concerns about 

biomarker validity, and participant concerns. Among the logistical or practical 

challenges facing sites are financial constraints (12% of sites not returning amyloid, 

10% of sites not returning tau), time burden on staff (21% of sites not returning 

amyloid, 20% of sites not returning tau), personnel shortage (16% of sites not 

returning amyloid, 20% of sites not returning tau), lack of expertise in returning PET 

biomarker results (26% of sites not returning amyloid, 17% of sites not returning tau), 

or disclosure process not planned for as part of the original longitudinal cohort (58% 

of sites not returning amyloid, 37% of sites not returning tau). Sites also endorsed 

concerns about biomarker collection/analysis methods not meeting clinical 

regulations (16% of sites not returning amyloid, 27% of sites not returning tau) or 

limited clinical actionability or utility of results (16% of sites not returning amyloid, 

17% of sites not returning tau). Some sites endorsed a concern about potential for 

unintended harms to participants with the return of individual PET scan results (35% 

of sites not returning amyloid, 23% of sites not returning tau) and associated legal 
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liability for centers themselves (11% of sites not returning amyloid, 7% of sites not 

returning tau). Of interest, no sites feel that a lack of interest from participants is a 

significant barrier to integrating return of PET results. While 6 sites endorsed ‘Other’ 

barriers, a review of associated open-ended responses suggested that these largely 

reiterated or combined the other barriers listed above (e.g., insufficient time and 

expertise to manage potential psychological distress in participants; results not 

clinically actionable for unimpaired participants). 

 

4. Discussion 

Around three-quarters of sites provide cognitive testing and research diagnosis, over half 

provide structural MRI results, and almost half provide amyloid PET results. Less than a quarter 

return additional result types. There has been notable growth since 2019 in disclosure of 

structural MRI, amyloid and tau PET, CSF biomarkers, and APOE genotype. Return of cognitive 

testing/research diagnosis is similar to 2019, while return of FDG-PET and non-APOE results 

has decreased.  

Given our focus on amyloid and tau PET results, we additionally evaluated components of 

and motivations for/deterrents to returning amyloid and tau PET.  More sites return amyloid PET 

to cognitively healthy participants compared to 2019, which aligns with literature demonstrating 

that unimpaired participants desire and leverage their results to drive risk reduction and advanced 

planning24-25. Return of results protocols must be adapted to clinical stage. For instance, 

disclosure of amyloid PET to cognitively unimpaired participants should emphasize adaptive 

health behaviors and clinical monitoring (as opposed to DMTs or other treatments). We expected 
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an increase in the proportion of sites returning amyloid PET to cognitively impaired participants, 

as this procedure is now commonly used in clinical and research26 settings for etiologic 

clarification and treatment planning27 in the context of FDA-approved DMTs28. Though sites 

already disclosing amyloid to cognitively impaired participants cited the clinical utility of 

amyloid PET as a major motivator for doing so, the overall proportion of sites returning these 

results did not significantly increase.  

Given the more recent development of tau PET tracers and associated visual rating systems29-

31, as well as limited clinical actionability of tau PET results, it is less surprising that few sites 

currently disclose tau PET. However, studies have illuminated the potential utility of tau 

measures to enhance clinical prognostication32 and as endpoints for clinical trials33. We therefore 

expect greater future demand for tau disclosure methods as validity, interpretability, and potential 

actionability of these markers increase. Indeed, most ADRCs expressed interest in disclosing tau 

PET in the future. The CLARiTI Return of Results Toolkit, launched in April 2025, already 

contains a protocol and resources supporting the disclosure of amyloid PET results. Integration 

of tau into the Toolkit is a critical and time-sensitive goal set for Fall 2025. 

In addition to citing potential clinical benefit to participants, ADRCs recognized and were 

motivated by participants’ desire for their individual results10 and saw disclosure as a potential 

strategy for enhancing recruitment and retention in ADRD research. While we are unaware of 

any published literature directly linking return of participant-level results to enhanced research 

engagement, a variety of studies support this association. Participants34-35 and study partners36 

suggest that personal benefit gained from ADRD research, including learning individual or 

family health results, can facilitate enrollment and retention in studies. In contrast, a lack of 

disclosure of results serves as a barrier37. 
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Among sites that do not currently return amyloid or tau PET results, interest in future 

disclosure is near ubiquitous, highlighting the need to better understand and address 

implementation barriers. The most common barrier was purely logistical: disclosure was not a 

planned part of most ADRC longitudinal cohorts. This finding underlines that PET disclosure 

would require not only standalone protocols and resources for communication of this 

information, but rather adaptation of existing workflows and documents to ensure return of 

results is feasible, sustainable, and effective across the diverse contexts in which ADRCs operate. 

CLARiTI is not the only impetus for disclosure; many large, national multi-site studies such as 

the Alzheimer’s Disease Neuroimaging Initiative (ADNI)18, the Longitudinal Early-Onset 

Alzheimer’s Disease Study (LEADS)38, and the US POINTER Study39 have already launched 

return of results programs. Indeed, the latest funding announcement for the ADRCs requires 

some element of disclosure to individual participants. The RoR Core will continue to partner 

closely with sites and leverage expertise from other studies to develop guidance around these 

changes. 

Additional logistical barriers include lack of expertise in disclosing results and additional 

time burdens for staff. Data from the survey themselves demonstrate the feasibility and 

efficiency of returning results, with most sites indicating that sessions are completed within 30 

minutes using virtual or in-person modalities. This finding reflects a growing consensus that 

remote return of results is a viable option40,41. Indeed, utilizing technology to conduct remote 

visits can increase site capacity and return-of-results feasibility. Though ‘face-to-face’ in-person 

and video may be linked to lower participant distress42, participants may be given the choice of 

modality for receiving their results18,40,41 to balance the needs of sites (lower time and effort 

burden) and participants (lower time and travel burden, enhanced capacity to involve of out-of-
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area support persons). Survey results also suggest that ADRCs effectively employ a 

multidisciplinary disclosure team, including physicians and advanced practice providers (e.g., 

nurse practitioners, physician assistants), but also neuropsychologists, counselors, social 

workers, and advanced trainees. This may assuage concerns about both expertise and time 

demands for any single team member. There are no established qualifications or competencies 

required to communicate biomarker results; however, various studies have commented on key 

practices and styles that may result in better post-disclosure outcomes42. The CLARiTI RoR 

Core must meet concerns regarding lack of expertise with a variety of multimodal learning 

opportunities for clinicians of diverse training backgrounds. The first of these trainings was 

accomplished in April 2025 with a national webinar through the National Alzheimer’s 

Coordinating Center (https://clariti.naccdata.org/for-researchers/for-adrcs#webinars). Additional 

in-person and asynchronous educational offerings will be developed in coming months, and will 

reference published or publicly available training around biomarker testing for clinicians and 

researchers43. 

Additional barriers to disclosure implementation include concerns about unintended 

harms to participants. There is growing evidence to alleviate this concern; studies of post-

disclosure outcomes demonstrate that participants across the cognitive spectrum rarely 

experience new or exacerbated psychiatric symptoms44,45, and do not regret learning results46. 

Nonetheless, participants may experience transient test-specific distress, worry, and experiences 

of stigma after learning of biomarker positivity44,47. These ‘risks’ must be discussed pre-testing 

and monitored post-disclosure. Furthermore, protocols should incorporate the presence of a 

support person42,48 and approach the discussion of results with clarity, compassion, and 

validation42, as these factors are associated with lower post-disclosure distress. The CLARiTI 

https://clariti.naccdata.org/for-researchers/for-adrcs#webinars
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RoR Toolkit will incorporate suggested language and considerations for working with both 

participants and their loved ones as part of the disclosure session. Additionally, the RoR Core 

will provide validated pre- and post-disclosure screening measures to track changes in mood, as 

well as recommendations for how and when they should be applied. 

Another concern for researchers is the potential for participants to experience 

medicolegal discrimination should research results be shared with medical or insurance 

providers, employers, or other entities49.  Half of the sites reported sharing results with medical 

providers with participant approval, and very few include PET results in the electronic health 

record directly. Site-specific context regarding electronic health record entry is important in that 

some ADRCs are stand-alone centers, whereas others are embedded within a clinic wherein 

adding a result to an electronic health record is part of the standard of care. Risks and benefits of 

sharing results with medical providers/electronic health records should be carefully discussed 

prior to testing, ideally. Parameters around data-sharing must be clearly defined to avoid 

accidental breach of confidentiality.  

Overall, sites already sharing amyloid PET generally align with published guidelines for 

ADRD biomarker disclosure that recommend (1) determining appropriateness of returning 

results; (2) providing pretest education and seeking consent; (3) returning results to the 

individual and their support person; and (4) following up to promote recipient(s) well-

being19,20,50-52. Most ADRCs that disclose amyloid or tau provide pre-disclosure education and 

post-disclosure resources (e.g., clinical referrals, lifestyle recommendations). When disclosing, 

most sites provide a qualitative label (most commonly ‘elevated’ or ‘not elevated’) as opposed to 

a quantitative value or graphic. While consistent with the FDA-approved visual read process for 

amyloid PET, several sites reported participants’ desire for quantitative and graphical 
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information, as reported elsewhere53. Future work is needed to evaluate the effectiveness and 

utility of standardized quantitative values (e.g., centiloids) and graphical risk representations. 

Fewer sites provide a written report to participants, despite literature suggesting that written 

reports may be helpful for improved participant experience and recollection of results54,55.  

This study had several limitations. First, while results from the ADRCs may generalize to 

other research and even clinical settings, Centers have strict parameters and workflows that do 

not exist in other contexts. Relative risks and benefits of testing for and disclosing biomarker 

information differ greatly based on these settings, as does capacity for pre-test counseling and 

post-disclosure follow up. Second, while this survey represents an updated review of return of 

results practices at ADRCs, it does not capture the nuances of disclosure at each site. For 

instance, we did not assess the exact language used to communicate results to participants (e.g., 

how dementia risk is communicated based on the qualitative result) or the timeline and nature of 

follow-up. As indicated in one recent scoping review50, more information is needed to inform 

comprehensive and standardized guidelines for returning amyloid PET and other biomarkers. 

The CLARiTI Return of Results Core will contribute to these guidelines by leveraging the 

national ADRC network to conduct iterative program development and evaluation of disclosure. 

Our survey on return-of-results practices of ADRCs indicates that 69-75% of sites provide 

cognitive testing and research diagnosis results, 58-61% provide structural MRI results, 44-47% 

provide amyloid PET results, and <25% of sites provide additional results to research 

participants (11-17% FDG or tau PET, 14-22% CSF, 6-14% APOE or other genetic test results). 

Compared to a 2019 survey, structural MRI (33-40% in 2019 to 58-61% in 2024), amyloid PET 

(27-43% in 2019 to 44-47% in 2024), CSF biomarkers (3-10% in 2019 to 14-22% in 2024), 

APOE genotype (7% in 2019 to 14% in 2024), and tau PET (7-10% to 11-17%) are more 
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frequently returned. Returns of cognitive testing/research diagnosis are similar to 2019 (70-83% 

in 2019 to 69-75% in 2024), while return of FDG-PET (20-27% in 2019 to 11-17% in 2024) and 

non-APOE genetic testing results (10-13% in 2019 to 6% in 2024) has decreased.  

Given our focus on amyloid and tau PET results, we additionally evaluated components of PET 

disclosure procedures as well as motivators for and barriers to returning amyloid and tau PET. 

Nineteen sites (53%) currently disclose amyloid PET results to participants, with similar rates for 

cognitively impaired (47%) and cognitively unimpaired (44%) participants. Although return of 

PET results has increased with cognitively unimpaired participants (from 27 to 47% of sites), the 

rate of disclosure with cognitively impaired adults remains similar (43 to 47%). This lack of 

increase is interesting given the demonstrated validity of this biomarker and potential increase in 

clinical utility of this result for individuals with cognitive impairment24 with FDA approval of 

anti-amyloid therapies25. Given the more recent development of tau PET tracers compared with 

amyloid PET, the ongoing development and validation of visual rating systems, and lower 

clinical actionability of tau PET results, it is not surprising that fewer sites currently disclose tau 

PET compared to amyloid PET results (11% for unimpaired and 17% for impaired). However, as 

validity, interpretability, and potential actionability continue to increase, most sites expressed 

interest in disclosing these results. The most frequently cited motivators for returning amyloid 

PET results were to thank participants for their contribution, enhance retention, and by 

participants/family request. These motivators are consistent with the participant perspectives 

voiced in the Participant Bill of Rights10. Additional motivators were for clinical purposes (e.g., 

to inform participants’ physicians or healthcare/medical decision-making) or as part of an 

ongoing disclosure-specific study. The primary motivator for returning tau PET results was a 

participant or family request, with other common motivators centered on thanking participants or 
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participant retention, and less frequently cited motivators around clinical care or disclosure 

studies. These findings suggest that the primary motivators for ADRC disclosure of PET results 

center on benefits to research participation and healthcare decision-making.. 

Seventeen sites (47%) do not currently disclose amyloid PET, and 30 (83%) do not currently 

disclose tau PET, although interest in disclosing them is high. For example, 15 (42%) expressed 

interest in disclosing amyloid PET and 25 (69%) in disclosing tau PET results. The most 

common barrier or reason for not returning amyloid or tau PET results was disclosure not being 

part of the original observational study or procedures (cited by 58% of non-disclosing sites). 

Other barriers were concerns about the potential for unintended harms to participants, lack of 

expertise in disclosing results, and time burdens for staff. One barrier/reason cited frequently was 

concerns that results do not meet clinical regulations. Fewer sites indicated concerns about legal 

liability, personnel shortage, or information not being useful/actionable as a reason for not 

disclosing PET results. Importantly, no sites selected “participants not interested” as a 

reason/barrier for not disclosing. Overall, these findings suggest that interest in returning 

amyloid or tau PET results is high in the ADRC network. Initiatives to update protocols or 

consent forms, train staff to disclose biomarker results, and provide standard procedures to 

reduce unintended harm to participants may help reduce these barriers and allow sites greater 

opportunity to disclose PET results. 

Published frameworks to guide communication of AD biomarker results recommend a process 

determining the appropriateness of return of results, providing pretest education and seeking 

consent for testing from the individual and their support person if warranted, returning results to 

the individual and their support person, and following up to promote recipient well-being19,20. 

Results from our survey indicated that most ADRCs that disclose amyloid or tau provide pre-
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disclosure education and post-disclosure resources (e.g., clinical referrals, recommendations or 

action steps). When disclosing, most sites provide a qualitative label (most commonly ‘elevated’ 

or ‘not elevated’) as opposed to a quantitative value or visual image. This is consistent with the 

FDA-approved visual read process for amyloid PET results; however, several sites reported 

participants’ strong desire for images and more specific information, as reported elsewhere26. 

Although currently difficult to provide, future work evaluating the effectiveness and utility of 

providing standardized quantitative values, such as centiloid values, and visual images of results 

is needed, particularly once these results better inform disease stage or prognosis. Fewer sites 

provide a written report to participants, despite literature suggesting that written reports may be 

helpful for improved participant experience and recollection of results27-28. We did not gather 

more specific data on how the meaning of results is communicated to participants (e.g., how 

dementia risk or prognosis information is communicated based on the qualitative result) or on 

questions frequently asked by participants, which will be important to collect in future surveys. 

While in-person visits were the most common modality for returning results, many sites also 

used phone calls and virtual visits. This finding reflects a growing consensus that remote return 

of results is a viable option28,29. Indeed, utilizing technology to conduct remote visits can 

increase site capacity and return-of-results feasibility. While the option for in-person visits 

should remain, participants may be given the choice of modality for receiving their results18,28,29. 

This can limit participant burden (e.g., time and travel) and allow for the involvement of out-of-

area support. Most sites reported that visits for returning results took approximately 30 minutes 

on average. There are no published guidelines on qualifications or specific competencies 

recommended to communicate biomarker results to participants or patients. While survey results 

indicated that physicians (e.g., neurologists, geriatricians, psychiatrists) and advanced practice 
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providers (e.g., nurse practitioners, physician assistants) most frequently lead disclosure visits, a 

broad range of interdisciplinary clinical research team members including neuropsychologists, 

counselors, social workers, and advanced trainees also provide results. All sites currently 

disclosing amyloid and tau PET results did so directly to participants and, with participant 

approval, their loved ones. This is consistent with prior research suggesting the inclusion of 

support persons can enhance rather than hinder return of results in clinical trials by providing 

cognitive and emotional support to participants30. Half of the sites reported sharing results with 

medical providers with participant approval. Only 4 of the 19 amyloid-disclosing sites include 

PET results in the electronic health record, and none of the 6 tau-disclosing sites do so. This is 

consistent with literature describing potential concerns regarding discrimination based on ADRD 

biomarker results31. Site-specific context regarding electronic health record entry is important in 

that some ADRCs are stand-alone centers, whereas others are embedded within a clinic wherein 

adding a result to an electronic health record is part of the standard of care. Risks and benefits of 

sharing results with medical providers/electronic health records should be carefully discussed 

prior to testing, ideally. Parameters around data-sharing must be clearly defined to avoid 

accidental breach of confidentiality. Overall, the findings suggest that sites are generally 

consistent in following published guidelines for ADRD biomarker disclosure.  

Our results should be considered within the context of their limitations. Although they reflect 

responses from most ADRCs, the results may not generalize to settings outside of observational 

research. Additionally, response biases or difficulties with recall could have impacted responses. 

Given CLARiTI’s focus on neuroimaging, this survey gathered fewer data about other important 

return-of-results practices, such as disclosure of genetic risk or other potentially clinically 

relevant information. Importantly, these results are shaping the development of a return of 
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amyloid and tau PET results process to be disseminated as part of the CLARiTI study. Preparing 

sites to take on this practice will require training study personnel, exploring utilization of 

technology for remote visits, and integrating return of results with existing center goals and 

protocols. The results are being used by the CLARiTI RoR Core to meet some of these needs 

through the development of a toolkit and training materials that prepare sites and reduce site and 

participant burden (e.g., provision of templates, automated reports, educational and decision-aid 

tools). Given the rapid development of AD biomarkers and therapeutics, several study directions 

remain important in the ADRC network and beyond, such as best practices for communicating 

multiple biomarker results, including plasma biomarkers, culturally-informed communication of 

results with members of racially and ethnically diverse participants for whom less validity data 

exist, and developing competencies and effective training programs for ADRD biomarker testing, 

interpretation, and disclosure.  
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Abstract 

INTRODUCTION: The Consortium for Clarity in Alzheimer’s Disease and Related Dementias 

Through Imaging (CLARiTI) Return of Results Core aims to develop tools and a framework for 

disclosing individual results at Alzheimer’s Disease Research Centers (ADRCs). An 

understanding of current disclosure practices is necessary to generate this protocol. 

METHODS: All 37 ADRCs received a survey between January and April 2024; 36 provided 

valid responses. 

RESULTS: Most ADRCs disclose diagnosis and cognitive results to participants with 

impairment, and disclosure of biomarker data (e.g., amyloid and tau PET) has accelerated since 

2019. Though less common, disclosure to unimpaired participants has increased since 2019. 

Motivators for disclosure include to thank participants, for recruitment/retention, and to help 

inform healthcare decisions. Barriers include limited expertise and infrastructure, concerns about 

clinical actionability, and risks to participants. 

DISCUSSION: The ADRC network is invested in sharing research results. While some concerns 

remain, CLARiTI will critically evaluate a standardized approach to sharing these results.  
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1. Background 

Alzheimer’s disease and related dementias (ADRDs) pose significant personal and societal 

challenges with the aging of the U.S. population1. To meet this challenge, the National Institute 

on Aging (NIA) began funding Alzheimer’s Disease Research Centers (ADRCs) in 1984, with 37 

centers currently established. ADRCs provide ADRD resources and education to local 

communities, train new investigators in the field, facilitate representative and inclusive 

recruitment into studies, and catalyze cutting-edge research around center-specific themes. Each 

center maintains a highly characterized longitudinal cohort of adults across the cognitive 

spectrum and with etiologies including Alzheimer’s disease, Lewy body disease, vascular injury, 

frontotemporal lobar degeneration, and others (https://naccdata.org/requesting-data/data-

summary/uds).  Annual assessments include demographic and health information, cognitive 

testing, neurological examination, and optional neuroimaging, blood draw, and other research 

procedures. These publicly accessible data are pooled across sites through the National 

Alzheimer’s Coordinating Center (NACC)2.  

The coordination of the ADRC network has played a part in earlier and more accurate 

identification and treatment of individuals at risk for cognitive decline. Advancements in 

biomarker testing3-5 and the approval of disease-modifying treatments6-7 (DMTs; e.g., anti-

amyloid monoclonal antibodies) have shaped research being conducted within the network. The 

availability of DMTs underscores the importance of biomarker testing for cognitively impaired 

participants and may suggest future relevance for unimpaired participants. The benefits of AD 

biomarker testing also extend beyond eligibility for DMTs to include etiologic and prognostic 

clarification that may inform clinical, social, and financial decisions8. The ADRC Consortium for 

Clarity in ADRD Research Through Imaging (CLARiTI)9 aims to leverage the ADRC network to 
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capture heterogeneous ADRD profiles in a diverse sample through standardized imaging and 

plasma collection at each center10.  

Driven by greater understanding of the meaning of biomarkers for disease risk and shifts 

in research attitudes toward bidirectional communication between studies and participants10, 

ADRD research studies have increasingly sought to return neuropsychological and biomarker 

results to participants11. The most recent NIA ADRC request for applications requires sites to 

“assure appropriate disclosure of biomarker and other results.” Therefore, we must understand 

how results can be effectively, ethically, and pragmatically relayed back to participants. To date, 

most research on returning results has focused on apolipoprotein-E (APOE) genetic 

information12-14 and amyloid positron emission tomography (PET)15. These studies demonstrate 

that such information is generally well-understood and does not cause sustained or significant 

distress in participants across the cognitive spectrum16-17. However, these studies have important 

limitations. They include relatively homogenous samples of participants with high educational 

attainment, considerable resources, and low psychiatric burden, which limits the generalizability 

of results. The protocols for returning results are also time- and resource-intensive, thus limiting 

scalability. While several frameworks have been developed18-20, no universal protocol exists. The 

CLARiTI Return of Results (RoR) Core, made up of interdisciplinary experts in disclosure from 

four ADRCs, aims to produce a flexible, community-informed ‘Toolkit’ for returning individual 

research results at centers nationwide. The Toolkit will provide and evaluate the effectiveness of 

pre-test education to support participants in making informed decisions about learning their 

results. Additionally, training materials and templates for communicating complex biomarker 

information will be offered. This work has the potential to improve recruitment and retention, 

build trust with research participants, and leverage the ADRC network in collecting detailed 
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post-disclosure outcomes data in a national sample. Results will also inform biomarker 

disclosure approaches in clinical settings, where imaging and plasma biomarkers are becoming 

increasingly common for the purpose of etiologic clarification and determining eligibility for 

DMTs. 

A scalable, ethical CLARiTI RoR framework must be informed by the current disclosure 

practices of ADRCs and by their capacity, interest, and needs. In 2019, researchers from the 

Advisory Group on Risk Evidence Education in Dementia (AGREED)21-22 surveyed the ADRCs 

about disclosure practices, motivations, and perceived barriers and facilitators. Given the 

accelerated developments in biomarker testing and expansion of the ADRC network, an updated 

survey on current practices was warranted. Here, we report findings from a 2024 survey of the 37 

established and exploratory centers.  
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2. Methods 

The RoR Core developed the current questionnaire based on the Roberts et al. 2019 survey21. 

Roberts et al. aimed to assess what information was shared with participants, how this 

information was communicated and by whom, and why sites elected to return – or not return – 

research results. Given the rapidly changing landscape of biomarkers since 2019, including the 

approval of multiple anti-amyloid therapies, the RoR Core created additional items to explore 

nuanced aspects of training for and execution of returning research results. More specifically, 

domains covered the types of results returned (e.g., cognitive test results, research diagnosis, 

amyloid PET, tau PET, FDG-PET, structural neuroimaging, APOE or other genetic results), by 

whom, to whom, and under what conditions (e.g., visit modality and length). We gathered 

additional details regarding factors motivating or facilitating the return of research results, as 

compared to barriers or perceived risks.  

The survey was coded in REDCap23 and disseminated by NACC to each of the 37 ADRCs 

between January and March 2024. Sites were asked to identify one individual to complete the 

survey based on familiarity with local practices around disclosure; each site therefore provided 

only one questionnaire. Of the 37 sites invited to participate, all provided responses; however, a 

review of the responses determined that one site provided invalid data. Descriptive statistics were 

generated in R Version 4.4.2 and graphics generated by R Studio. The 36 sites represented the 

geographic distribution of the ADRCs nationally.  
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3. Results  

Given the different implications of returning research results to participants with and without 

cognitive impairment, sites were asked to endorse which results were routinely shared with 

participants diagnosed with mild cognitive impairment or dementia, versus those who are 

cognitively unimpaired (with or without subjective cognitive concerns). Responses are 

summarized in Table 1. We also utilized chi-squared analyses to compare the proportion of sites 

currently returning each type of health information back to participants in 2019 versus 2024. 

While these analyses did not reveal statistically significant changes in disclosure patterns over 

the past five years, we comment on meaningful trends observed in the data in each section below. 

 

3.1. Return of Research Results to Participants with Cognitive Impairment 

Consistent with the 2019 survey, most sites disclose neuropsychological test results gathered 

through annual participant evaluations (75%) as well as research diagnoses rendered through 

standard consensus review of the cognitive evaluation (75%). Proportions are relatively 

consistent with responses in 2019. Fifty-eight percent of sites currently share structural MRI 

results, representing an increase since 2019 (40%). Almost half (47%) are sharing amyloid PET 

results with impaired participants, similar to 43% of sites in 2019. In contrast, disclosure of 

amyloid measured through other modalities, or of other biomarkers was relatively rare, occurring 

in less than one quarter of centers. While tau imaging (17%), CSF biomarker results (22%), and 

APOE results (14%) are among those results shared by relatively few sites, the number reporting 

disclosure of these results doubled from 2019, suggesting significant growth in this area. FDG-
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PET and other genetic test results are completed and returned by a small proportion of sites (17% 

and 6%, respectively) and less frequently than in 2019. 

 

3.2. Return of Research Results to Cognitively Unimpaired Participants 

Return of cognitive test results and participant research diagnoses to cognitively unimpaired 

participants occurs at most sites (69% each), and at a similar number of sites as in 2019. In 

contrast, amyloid PET (44%) and structural MRI (61%) are disclosed at more sites as compared 

to 2019 (27% amyloid PET and 33% structural MRI in 2019). Though still shared by only a few 

sites, there was an increase in the number of centers returning tau PET (11%), CSF biomarker 

(14%), and APOE results (14%) compared to 2019. As with cognitively impaired participants, 

fewer sites disclose FDG-PET (11%) and other genetic results (6%) to cognitively unimpaired 

participants compared to 2019. 

 

3.3. Amyloid and Tau Imaging Disclosure Across the ADRC Network 

The primary focus of the CLARiTI RoR Core is to develop a structured protocol for returning 

amyloid and tau PET imaging results to participants. Additionally, ADRCs are now required to 

complete amyloid and tau PET with a subset of participants annually and have a plan to return 

these results. For these reasons, the focus of the survey and the responses reported refer to ADRC 

responses regarding amyloid and tau disclosure.  

3.3.1. Interest in Returning Amyloid and Tau Results. Of the 36 centers that responded to the 

survey, 19 (53%) currently return amyloid PET imaging to participants; an additional 
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15 (42%) are interested in doing so in the future. Of the 19 sites who return amyloid, 

11 do so ‘routinely’ (i.e., to most participants scanned), and 8 disclose only under 

specific conditions. A review of qualitative answers suggests that these conditions 

relate to the cognitive status of participants (e.g., only disclosing to symptomatic 

participants) or whether the participant is enrolled in a clinical trial through which 

PET was acquired for eligibility screening. The proportion of sites disclosing tau PET 

is much lower (6; 17%), though there is consistent interest in sharing these results in 

the future (25; 69%). Of the sites currently returning tau, none do so routinely. 

Instead, tau is largely disclosed as part of standalone studies developing procedures 

for communicating these results to participants. 

 

3.3.2. Modality of Amyloid and Tau Disclosure Visits. Centers currently sharing amyloid and 

tau imaging results provided additional information regarding how related visits are 

completed at their site. Among the 19 sites disclosing amyloid PET results, the most 

common modalities used to communicate results to participants are in-person visits 

(68%), phone calls (53%), and virtual visits using HIPAA-compliant 

videoconferencing (e.g., Zoom for Health; 47%). Few sites (4, 21%) rely solely on 

written communication (e.g., mailed letter or report without contact from a study 

team member) to return amyloid results, and email is not used for sharing results at 

any site. Most sites reported that visits for returning results take approximately 30 

minutes on average. 
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3.3.3. Elements of Amyloid and Tau Disclosure Visits. Sites who endorsed sharing amyloid 

and tau results were asked to confirm the key steps/elements of their disclosure 

process from a list of steps drawn from existing disclosure frameworks19, including 

the practice guidelines previously published by NACC (Grill et al, 2023; 

https://files.alz.washington.edu/best-practices/biomarker-disclosure.pdf). This 

question allowed the RoR Core to understand both the perceived utility of these steps, 

as well as how sites are currently adhering to practice guidelines. As depicted in Table 

2, 74% of ADRCs incorporate key pre- and post-disclosure steps, including education 

and decision aids, prior to disclosure and recommendations or clinical referrals post-

disclosure. Only approximately half of sites provide a written summary of findings. 

Regarding messaging during the disclosure visit, there is relative consensus around 

the use of a qualitative label (most commonly ‘elevated’ or ‘not elevated’) as opposed 

to providing a quantitative value. Few centers (26%) utilize visual aids, including 

participants’ scan images, during the communication of results. Of note, several sites 

commented on participants’ strong desire for images and more specific information, 

and one site reported considering a tiered categorization of tau deposition, reflective 

of disease progression (e.g., none/low, subcortical, subcortical + cortical). As 

previously mentioned, clinical referrals and recommendations are regularly provided 

by most centers; however, only one site provides amyloid and tau PET with a 

personalized risk estimate. 

 

All sites currently disclosing amyloid and tau imaging do so directly to participants 

and, with participant approval, their loved ones. Half of these disclosing sites reported 



RUNNING HEAD: ADRC Return of Research Results 

12 

 

also sharing results with medical providers with participant approval. Only 4 of the 19 

amyloid-disclosing sites include imaging results in the electronic health record, and 

none of the 6 tau-disclosing sites do so. 

 

3.3.4. Roles in the Return of Amyloid and Tau Results. Sites were provided with a list of 

common team roles and disciplines and asked to endorse who at their site leads 

disclosure visits. While physicians (e.g., neurologists, geriatricians, psychiatrists) and 

advanced practice providers (e.g., nurse practitioners, physician assistants) most 

frequently lead disclosure visits, responses indicated that a more interdisciplinary 

team including neuropsychologists, counselors, and social workers is often included. 

One site also stated that advanced trainees (e.g., postdoctoral residents) within 

healthcare fields are also involved in the return of amyloid and tau results while under 

supervision.  

 

3.3.5. Motivations for Returning Amyloid & Tau Results to Participants: Sites endorsed a 

multitude of reasons for sharing PET biomarker results with participants (Table 3). 

Many of the motivations revolved around participant needs: Sites felt that the return 

of results is important to meet participants’ requests for their data (89% of sites 

returning amyloid, 100% of sites returning tau), to thank participants for their 

contributions to research (89% of sites returning amyloid, 67% of sites returning tau), 

and to support retention more broadly (89% of sites returning amyloid, 67% of sites 

returning tau). Most sites returning amyloid (79%) also agreed that amyloid results in 

particular could inform the participant’s healthcare and medical decision-making, 
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though this was listed as a relevant motivator only among half of tau-returning sites. 

Some sites additionally reported having ongoing studies focused on the science of 

returning results (58% of sites returning amyloid, 33% of sites returning tau). No 

other reasons were volunteered by sites in the open-ended portion of the survey. 

 

3.3.6. Barriers to or Reasons for Not Returning Amyloid and Tau Results to Participants. 

We also evaluated current barriers to returning PET results among sites who endorsed 

not returning amyloid (n=17 sites) or tau (n=30 sites). Barriers to returning amyloid 

and tau PET results fall into three themes: logistical barriers, concerns about 

biomarker validity, and participant concerns. Among the logistical or practical 

challenges facing sites are financial constraints (12% of sites not returning amyloid, 

10% of sites not returning tau), time burden on staff (21% of sites not returning 

amyloid, 20% of sites not returning tau), personnel shortage (16% of sites not 

returning amyloid, 20% of sites not returning tau), lack of expertise in returning PET 

biomarker results (26% of sites not returning amyloid, 17% of sites not returning tau), 

or disclosure process not planned for as part of the original longitudinal cohort (58% 

of sites not returning amyloid, 37% of sites not returning tau). Sites also endorsed 

concerns about biomarker collection/analysis methods not meeting clinical 

regulations (16% of sites not returning amyloid, 27% of sites not returning tau) or 

limited clinical actionability or utility of results (16% of sites not returning amyloid, 

17% of sites not returning tau). Some sites endorsed a concern about potential for 

unintended harms to participants with the return of individual PET scan results (35% 

of sites not returning amyloid, 23% of sites not returning tau) and associated legal 
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liability for centers themselves (11% of sites not returning amyloid, 7% of sites not 

returning tau). Of interest, no sites feel that a lack of interest from participants is a 

significant barrier to integrating return of PET results. While 6 sites endorsed ‘Other’ 

barriers, a review of associated open-ended responses suggested that these largely 

reiterated or combined the other barriers listed above (e.g., insufficient time and 

expertise to manage potential psychological distress in participants; results not 

clinically actionable for unimpaired participants). 

 

4. Discussion 

Around three-quarters of sites provide cognitive testing and research diagnosis, over half 

provide structural MRI results, and almost half provide amyloid PET results. Less than a quarter 

return additional result types. There has been notable growth since 2019 in disclosure of 

structural MRI, amyloid and tau PET, CSF biomarkers, and APOE genotype. Return of cognitive 

testing/research diagnosis is similar to 2019, while return of FDG-PET and non-APOE results 

has decreased.  

Given our focus on amyloid and tau PET results, we additionally evaluated components of 

and motivations for/deterrents to returning amyloid and tau PET.  More sites return amyloid PET 

to cognitively healthy participants compared to 2019, which aligns with literature demonstrating 

that unimpaired participants desire and leverage their results to drive risk reduction and advanced 

planning24-25. Return of results protocols must be adapted to clinical stage. For instance, 

disclosure of amyloid PET to cognitively unimpaired participants should emphasize adaptive 

health behaviors and clinical monitoring (as opposed to DMTs or other treatments). We expected 
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an increase in the proportion of sites returning amyloid PET to cognitively impaired participants, 

as this procedure is now commonly used in clinical and research26 settings for etiologic 

clarification and treatment planning27 in the context of FDA-approved DMTs28. Though sites 

already disclosing amyloid to cognitively impaired participants cited the clinical utility of 

amyloid PET as a major motivator for doing so, the overall proportion of sites returning these 

results did not significantly increase.  

Given the more recent development of tau PET tracers and associated visual rating systems29-

31, as well as limited clinical actionability of tau PET results, it is less surprising that few sites 

currently disclose tau PET. However, studies have illuminated the potential utility of tau 

measures to enhance clinical prognostication32 and as endpoints for clinical trials33. We therefore 

expect greater future demand for tau disclosure methods as validity, interpretability, and potential 

actionability of these markers increase. Indeed, most ADRCs expressed interest in disclosing tau 

PET in the future. The CLARiTI Return of Results Toolkit, launched in April 2025, already 

contains a protocol and resources supporting the disclosure of amyloid PET results. Integration 

of tau into the Toolkit is a critical and time-sensitive goal set for Fall 2025. 

In addition to citing potential clinical benefit to participants, ADRCs recognized and were 

motivated by participants’ desire for their individual results10 and saw disclosure as a potential 

strategy for enhancing recruitment and retention in ADRD research. While we are unaware of 

any published literature directly linking return of participant-level results to enhanced research 

engagement, a variety of studies support this association. Participants34-35 and study partners36 

suggest that personal benefit gained from ADRD research, including learning individual or 

family health results, can facilitate enrollment and retention in studies. In contrast, a lack of 

disclosure of results serves as a barrier37. 
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Among sites that do not currently return amyloid or tau PET results, interest in future 

disclosure is near ubiquitous, highlighting the need to better understand and address 

implementation barriers. The most common barrier was purely logistical: disclosure was not a 

planned part of most ADRC longitudinal cohorts. This finding underlines that PET disclosure 

would require not only standalone protocols and resources for communication of this 

information, but rather adaptation of existing workflows and documents to ensure return of 

results is feasible, sustainable, and effective across the diverse contexts in which ADRCs operate. 

CLARiTI is not the only impetus for disclosure; many large, national multi-site studies such as 

the Alzheimer’s Disease Neuroimaging Initiative (ADNI)18, the Longitudinal Early-Onset 

Alzheimer’s Disease Study (LEADS)38, and the US POINTER Study39 have already launched 

return of results programs. Indeed, the latest funding announcement for the ADRCs requires 

some element of disclosure to individual participants. The RoR Core will continue to partner 

closely with sites and leverage expertise from other studies to develop guidance around these 

changes. 

Additional logistical barriers include lack of expertise in disclosing results and additional 

time burdens for staff. Data from the survey themselves demonstrate the feasibility and 

efficiency of returning results, with most sites indicating that sessions are completed within 30 

minutes using virtual or in-person modalities. This finding reflects a growing consensus that 

remote return of results is a viable option40,41. Indeed, utilizing technology to conduct remote 

visits can increase site capacity and return-of-results feasibility. Though ‘face-to-face’ in-person 

and video may be linked to lower participant distress42, participants may be given the choice of 

modality for receiving their results18,40,41 to balance the needs of sites (lower time and effort 

burden) and participants (lower time and travel burden, enhanced capacity to involve of out-of-
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area support persons). Survey results also suggest that ADRCs effectively employ a 

multidisciplinary disclosure team, including physicians and advanced practice providers (e.g., 

nurse practitioners, physician assistants), but also neuropsychologists, counselors, social 

workers, and advanced trainees. This may assuage concerns about both expertise and time 

demands for any single team member. There are no established qualifications or competencies 

required to communicate biomarker results; however, various studies have commented on key 

practices and styles that may result in better post-disclosure outcomes42. The CLARiTI RoR 

Core must meet concerns regarding lack of expertise with a variety of multimodal learning 

opportunities for clinicians of diverse training backgrounds. The first of these trainings was 

accomplished in April 2025 with a national webinar through the National Alzheimer’s 

Coordinating Center (https://clariti.naccdata.org/for-researchers/for-adrcs#webinars). Additional 

in-person and asynchronous educational offerings will be developed in coming months, and will 

reference published or publicly available training around biomarker testing for clinicians and 

researchers43. 

Additional barriers to disclosure implementation include concerns about unintended 

harms to participants. There is growing evidence to alleviate this concern; studies of post-

disclosure outcomes demonstrate that participants across the cognitive spectrum rarely 

experience new or exacerbated psychiatric symptoms44,45, and do not regret learning results46. 

Nonetheless, participants may experience transient test-specific distress, worry, and experiences 

of stigma after learning of biomarker positivity44,47. These ‘risks’ must be discussed pre-testing 

and monitored post-disclosure. Furthermore, protocols should incorporate the presence of a 

support person42,48 and approach the discussion of results with clarity, compassion, and 

validation42, as these factors are associated with lower post-disclosure distress. The CLARiTI 

https://clariti.naccdata.org/for-researchers/for-adrcs#webinars
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RoR Toolkit will incorporate suggested language and considerations for working with both 

participants and their loved ones as part of the disclosure session. Additionally, the RoR Core 

will provide validated pre- and post-disclosure screening measures to track changes in mood, as 

well as recommendations for how and when they should be applied. 

Another concern for researchers is the potential for participants to experience 

medicolegal discrimination should research results be shared with medical or insurance 

providers, employers, or other entities49.  Half of the sites reported sharing results with medical 

providers with participant approval, and very few include PET results in the electronic health 

record directly. Site-specific context regarding electronic health record entry is important in that 

some ADRCs are stand-alone centers, whereas others are embedded within a clinic wherein 

adding a result to an electronic health record is part of the standard of care. Risks and benefits of 

sharing results with medical providers/electronic health records should be carefully discussed 

prior to testing, ideally. Parameters around data-sharing must be clearly defined to avoid 

accidental breach of confidentiality.  

Overall, sites already sharing amyloid PET generally align with published guidelines for 

ADRD biomarker disclosure that recommend (1) determining appropriateness of returning 

results; (2) providing pretest education and seeking consent; (3) returning results to the 

individual and their support person; and (4) following up to promote recipient(s) well-

being19,20,50-52. Most ADRCs that disclose amyloid or tau provide pre-disclosure education and 

post-disclosure resources (e.g., clinical referrals, lifestyle recommendations). When disclosing, 

most sites provide a qualitative label (most commonly ‘elevated’ or ‘not elevated’) as opposed to 

a quantitative value or graphic. While consistent with the FDA-approved visual read process for 

amyloid PET, several sites reported participants’ desire for quantitative and graphical 
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information, as reported elsewhere53. Future work is needed to evaluate the effectiveness and 

utility of standardized quantitative values (e.g., centiloids) and graphical risk representations. 

Fewer sites provide a written report to participants, despite literature suggesting that written 

reports may be helpful for improved participant experience and recollection of results54,55.  

This study had several limitations. First, while results from the ADRCs may generalize to 

other research and even clinical settings, Centers have strict parameters and workflows that do 

not exist in other contexts. Relative risks and benefits of testing for and disclosing biomarker 

information differ greatly based on these settings, as does capacity for pre-test counseling and 

post-disclosure follow up. Second, while this survey represents an updated review of return of 

results practices at ADRCs, it does not capture the nuances of disclosure at each site. For 

instance, we did not assess the exact language used to communicate results to participants (e.g., 

how dementia risk is communicated based on the qualitative result) or the timeline and nature of 

follow-up. As indicated in one recent scoping review50, more information is needed to inform 

comprehensive and standardized guidelines for returning amyloid PET and other biomarkers. 

The CLARiTI Return of Results Core will contribute to these guidelines by leveraging the 

national ADRC network to conduct iterative program development and evaluation of disclosure. 

 

  



RUNNING HEAD: ADRC Return of Research Results 

20 

 

References 

1. 2024 Alzheimer's disease facts and figures. Alzheimers Dement. 2024 May;20(5):3708-

3821. doi: 10.1002/alz.13809. Epub 2024 Apr 30. PMID: 38689398; PMCID: 

PMC11095490. 

2. Besser L, Kukull W, Knopman DS, Chui H, Galasko D, Weintraub S, Jicha G, Carlsson 

C, Burns J, Quinn J, Sweet RA, Rascovsky K, Teylan M, Beekly D, Thomas G, 

Bollenbeck M, Monsell S, Mock C, Zhou XH, Thomas N, Robichaud E, Dean M, 

Hubbard J, Jacka M, Schwabe-Fry K, Wu J, Phelps C, Morris JC; Neuropsychology 

Work Group, Directors, and Clinical Core leaders of the National Institute on Aging-

funded US Alzheimer’s Disease Centers. Version 3 of the National Alzheimer's 

Coordinating Center's Uniform Data Set. Alzheimer Dis Assoc Disord. 2018 Oct-

Dec;32(4):351-358. doi: 10.1097/WAD.0000000000000279. PMID: 30376508; PMCID: 

PMC6249084. 

3. Zetterberg H, Bendlin BB. Biomarkers for Alzheimer's disease-preparing for a new era of 

disease-modifying therapies. Mol Psychiatry. 2021 Jan;26(1):296-308. doi: 

10.1038/s41380-020-0721-9. Epub 2020 Apr 6. PMID: 32251378; PMCID: 

PMC8172244.Roberts JS, Ferber R, Blacker D, Rumbaugh M, Grill JD; Advisory Group 

on Risk Evidence Education for Dementia (AGREED). Disclosure of individual research 

results at federally funded Alzheimer's Disease Research Centers. Alzheimers Dement (N 

Y). 2021 Oct 14;7(1):e12213. doi: 10.1002/trc2.12213. PMID: 34692986; PMCID: 

PMC8515553. 



RUNNING HEAD: ADRC Return of Research Results 

21 

 

4. Nijakowski K, Owecki W, Jankowski J, Surdacka A. Salivary biomarkers for Alzheimer's 

disease: a systematic review with meta-analysis. Int J Mol Sci. 2024 Jan 18;25(2):1168. 

doi: 10.3390/ijms25021168. PMID: 38256241; PMCID: PMC10817083. 

5. Wang S, Xie S, Zheng Q, Zhang Z, Wang T, Zhang G. Biofluid biomarkers for 

Alzheimer's disease. Front Aging Neurosci. 2024 Apr 10;16:1380237. doi: 

10.3389/fnagi.2024.1380237. PMID: 38659704; PMCID: PMC11039951. 

6. Smith B, Ownby RL. Disease-modifying treatments and their future in Alzheimer's 

disease management. Cureus. 2024 Mar 13;16(3):e56105. doi: 10.7759/cureus.56105. 

PMID: 38618323; PMCID: PMC11014642. 

7. Zetterberg H, Bendlin BB. Biomarkers for Alzheimer's disease-preparing for a new era of 

disease-modifying therapies. Mol Psychiatry. 2021 Jan;26(1):296-308. doi: 

10.1038/s41380-020-0721-9. Epub 2020 Apr 6. PMID: 32251378; PMCID: 

PMC8172244. 

8. Karlawish J, Grill JD. Alzheimer's disease biomarkers and the tyranny of treatment. 

EBioMedicine. 2024 Oct;108:105291. doi: 10.1016/j.ebiom.2024.105291. Epub 2024 Oct 

3. PMID: 39366841; PMCID: PMC11663781. 

9. Mormino EC, Biber SA, Rahman-Filipiak A, Arfanakis K, Clark L, Dage JL, Detre JA, 

Dickerson BC, Donohue MC, Kecskemeti S, Hohman TJ, Jagust WJ, Keene DC, Kukull 

W, Levendovszky SR, Rosen H, Thompson PM, Villemagne VL, Wolk DA, Okonkwo 

OC, Rabinvovici GD, Rivera-Mindt M, Foroud T, Johnson SC. The Consortium for 

Clarity in ADRD Research Through Imaging (CLARiTI). Alzheimers Dement. 2024 Nov 

26. doi: 10.1002/alz.14383. Epub ahead of print. PMID: 39588767. 



RUNNING HEAD: ADRC Return of Research Results 

22 

 

10. Walter S, Taylor A, Tyrone J, Langer S, Pagan JR, Hummel CH, Wheaton BM, Zallen 

DT, Rosen AC. Disclosing individual results in dementia research: a proposed study 

participant's bill of rights. J Alzheimers Dis. 2022;90(3):945-952. doi: 10.3233/JAD-

220810. PMID: 36278354; PMCID: PMC10120612. 

11. Erickson CM, Chin NA, Johnson SC, Gleason CE, Clark LR. Disclosure of preclinical 

Alzheimer's disease biomarker results in research and clinical settings: why, how, and 

what we still need to know. Alzheimers Dement (Amst). 2021 Feb 20;13(1):e12150. doi: 

10.1002/dad2.12150. PMID: 33665341; PMCID: PMC7896633. 

12. Roberts JS, Chen CA, Uhlmann WR, Green RC. Effectiveness of a condensed protocol 

for disclosing APOE genotype and providing risk education for Alzheimer disease. Genet 

Med. 2012 Aug;14(8):742-8. doi: 10.1038/gim.2012.37. Epub 2012 Apr 12. PMID: 

22498844; PMCID: PMC3718049. 

13. Popescu DL, Lee AK, Arthur E, Thompson LI, Alber J. APOE genotype disclosure 

influences decisions about future planning but not adoption of healthy lifestyle changes in 

cognitively unimpaired individuals. J Geriatr Psychiatry Neurol. 2024 Nov;37(6):482-

495. doi: 10.1177/08919887241237224. Epub 2024 Mar 9. PMID: 38459948. 

14. Alber J, Popescu D, Thompson LI, Tonini GM, Arthur E, Oh H, Correia S, Salloway SP, 

Lee AK. Safety and tolerability of APOE genotyping and disclosure in cognitively 

normal volunteers from the Butler Alzheimer's Prevention Registry. J Geriatr Psychiatry 

Neurol. 2022 May;35(3):293-301. doi: 10.1177/0891988721993575. Epub 2021 Feb 8. 

PMID: 33550928. 



RUNNING HEAD: ADRC Return of Research Results 

23 

 

15. Kim H, Lingler JH. Disclosure of amyloid PET scan results: a systematic review. Prog 

Mol Biol Transl Sci. 2019;165:401-414. doi: 10.1016/bs.pmbts.2019.05.002. Epub 2019 

Jun 13. PMID: 31481171. 

16. Couch E, Ashford MT, Zhang W, Prina M. Psychosocial and behavioral outcomes for 

persons with cognitive impairment and caregivers following amyloid-β PET scan 

disclosure: a systematic review. Alzheimer Dis Assoc Disord. 2023 Jul-Sep 01;37(3):246-

258. doi: 10.1097/WAD.0000000000000569. Epub 2023 Jul 24. PMID: 37561950; 

PMCID: PMC10529389. 

17. van der Schaar J, Visser LNC, Ket JCF, Groot C, Pijnenburg YAL, Scheltens P, 

Bredenoord AL, van den Hoven MA, van der Flier WM. Impact of sharing Alzheimer's 

disease biomarkers with individuals without dementia: a systematic review and meta-

analysis of empirical data. Alzheimers Dement. 2023 Dec;19(12):5773-5794. doi: 

10.1002/alz.13410. Epub 2023 Jul 26. PMID: 37496313. 

18. Erickson CM, Karlawish J, Grill JD, Harkins K, Landau SM, Rivera-Mindt MG, 

Okonkwo O, Petersen RC, Aisen PS, Weiner MW, Largent EA. A pragmatic, investigator-

driven process for disclosure of amyloid PET scan results to ADNI-4 research 

participants. J Prev Alzheimers Dis. 2024;11(2):294-302. doi: 10.14283/jpad.2024.33. 

PMID: 38374735; PMCID: PMC10883638. 

19. Largent EA, Grill JD, O'Brien K, Wolk D, Harkins K, Karlawish J. Testing for Alzheimer 

disease biomarkers and disclosing results across the disease continuum. Neurology. 2023 

May 23;100(21):1010-1019. doi: 10.1212/WNL.0000000000206891. Epub 2023 Jan 31. 

PMID: 36720642; PMCID: PMC10238153. 



RUNNING HEAD: ADRC Return of Research Results 

24 

 

20. Rahman-Filipiak A, Bolton C, Grill JD, Rostamzadeh A, Chin N, Heidebrink J, Getz S, 

Fowler NR, Rosen A, Lingler J, Wijsman E, Clark L; Advisory Group on Risk Evidence 

Education in Dementia (AGREED). Biomarker disclosure protocols in prodromal 

Alzheimer's disease clinical trials. Alzheimers Dement. 2023 Sep;19(9):4270-4275. doi: 

10.1002/alz.13380. Epub 2023 Jul 14. PMID: 37450489; PMCID: PMC10530125. 

21. Roberts JS, Ferber R, Blacker D, Rumbaugh M, Grill JD; Advisory Group on Risk 

Evidence Education for Dementia (AGREED). Disclosure of individual research results 

at federally funded Alzheimer's Disease Research Centers. Alzheimers Dement (N Y). 

2021 Oct 14;7(1):e12213. doi: 10.1002/trc2.12213. PMID: 34692986; PMCID: 

PMC8515553. 

22. Rosen AC, Arias JJ, Ashford JW, Blacker D, Chhatwal JP, Chin NA, Clark L, Denny SS, 

Goldman JS, Gleason CE, Grill JD, Heidebrink JL, Henderson VW, Lavacot JA, Lingler 

JH, Menon M, Nosheny RL, Oliveira FF, Parker MW, Rahman-Filipiak A, Revoori A, 

Rumbaugh MC, Sanchez DL, Schindler SE, Schwarz CG, Toy L, Tyrone J, Walter S, 

Wang LS, Wijsman EM, Zallen DT, Aggarwal NT; members of AGREEDementia. The 

Advisory Group on Risk Evidence Education for Dementia: multidisciplinary and open to 

all. J Alzheimers Dis. 2022;90(3):953-962. doi: 10.3233/JAD-220458. PMID: 35938255; 

PMCID: PMC9901285. 

23. PA Harris, R Taylor, R Thielke, J Payne, N Gonzalez, JG. Conde, Research electronic 

data capture (REDCap) – A metadata-driven methodology and workflow process for 

providing translational research informatics support, J Biomed Inform. 2009 

Apr;42(2):377-81. 



RUNNING HEAD: ADRC Return of Research Results 

25 

 

24. Ketchum FB, Erickson CM, Basche KE, Chin NA, Eveler ML, Conway CE, Coughlin 

DM, Clark LR. Informing Alzheimer's Biomarker Communication: Concerns and 

Understanding of Cognitively Unimpaired Adults During Amyloid Results Disclosure. J 

Prev Alzheimers Dis. 2024;11(6):1572-1580. doi: 10.14283/jpad.2024.151. PMID: 

39559870; PMCID: PMC11573811. 

25. Largent EA, Harkins K, van Dyck CH, Hachey S, Sankar P, Karlawish J. Cognitively 

unimpaired adults' reactions to disclosure of amyloid PET scan results. PLoS One. 2020 

Feb 13;15(2):e0229137. doi: 10.1371/journal.pone.0229137. PMID: 32053667; PMCID: 

PMC7018056. 

26. Grill JD, Karlawish J. Disclosing Alzheimer disease biomarker results to research 

participants. JAMA Neurol. 2022;79(7):645–646. doi:10.1001/jamaneurol.2022.1307 

27. Hendriksen HMA, van Gils AM, van Harten AC, Hartmann T, Mangialasche F, Kamondi 

A, Kivipelto M, Rhodius-Meester HFM, Smets EMA, van der Flier WM, Visser LNC. 

Communication about diagnosis, prognosis, and prevention in the memory clinic: 

perspectives of European memory clinic professionals. Alzheimers Res Ther. 2023 Aug 

5;15(1):131. doi: 10.1186/s13195-023-01276-9. PMID: 37543608; PMCID: 

PMC10404377. 

28. Larkin HD. Lecanemab gains FDA approval for early Alzheimer disease. JAMA. 

2023;329(5):363. doi:10.1001/jama.2022.24490 

29. Mathoux G, Boccalini C, Peretti DE, Arnone A, Ribaldi F, Scheffler M, Frisoni GB, 

Garibotto V. A comparison of visual assessment and semi-quantification for the 

diagnostic and prognostic use of [18F]flortaucipir PET in a memory clinic cohort. Eur J 



RUNNING HEAD: ADRC Return of Research Results 

26 

 

Nucl Med Mol Imaging. 2024 May;51(6):1639-1650. doi: 10.1007/s00259-023-06583-9. 

Epub 2024 Jan 6. PMID: 38182839; PMCID: PMC11041710. 

30. Krishnadas N, Huang K, Schultz SA, Doré V, Bourgeat P, Goh AMY, Lamb F, 

Bozinovski S, Burnham SC, Robertson JS, Laws SM, Maruff P, Masters CL, Villemagne 

VL, Rowe CC. Visually Identified Tau 18F-MK6240 PET Patterns in Symptomatic 

Alzheimer's Disease. J Alzheimers Dis. 2022;88(4):1627-1637. doi: 10.3233/JAD-

215558. PMID: 35811517; PMCID: PMC9484111. 

31. Burnham SC, Iaccarino L, Pontecorvo MJ, Fleisher AS, Lu M, Collins EC, Devous MD 

Sr. A review of the flortaucipir literature for positron emission tomography imaging of tau 

neurofibrillary tangles. Brain Commun. 2023 Nov 16;6(1):fcad305. doi: 

10.1093/braincomms/fcad305. PMID: 38187878; PMCID: PMC10768888. 

32. Ioannou K, Bucci M, Tzortzakakis A, Savitcheva I, Nordberg A, Chiotis K; Alzheimer’s 

Disease Neuroimaging Initiative. Tau PET positivity predicts clinically relevant cognitive 

decline driven by Alzheimer's disease compared to comorbid cases; proof of concept in 

the ADNI study. Mol Psychiatry. 2025 Feb;30(2):587-599. doi: 10.1038/s41380-024-

02672-9. Epub 2024 Aug 23. PMID: 39179903; PMCID: PMC11746147. 

33. Sexton CE, Bitan G, Bowles KR, Brys M, Buée L, Maina MB, Clelland CD, Cohen AD, 

Crary JF, Dage JL, Diaz K, Frost B, Gan L, Goate AM, Golbe LI, Hansson O, Karch CM, 

Kolb HC, La Joie R, Lee SE, Matallana D, Miller BL, Onyike CU, Quiroz YT, Rexach 

JE, Rohrer JD, Rommel A, Sadri-Vakili G, Schindler SE, Schneider JA, Sperling RA, 

Teunissen CE, Weninger SC, Worley SL, Zheng H, Carrillo MC. Novel avenues of tau 

research. Alzheimers Dement. 2024 Mar;20(3):2240-2261. doi: 10.1002/alz.13533. Epub 

2024 Jan 3. PMID: 38170841; PMCID: PMC10984447. 



RUNNING HEAD: ADRC Return of Research Results 

27 

 

34. Ketchum FB, Erickson CM, Chin NA, Gleason CE, Lambrou NH, Benton SF, Clark LR. 

What Influences the Willingness of Blacks and African Americans to Enroll in Preclinical 

Alzheimer's Disease Biomarker Research? A Qualitative Vignette Analysis. J Alzheimers 

Dis. 2022;87(3):1167-1179. doi: 10.3233/JAD-215521. PMID: 35466937; PMCID: 

PMC9198766. 

35. Gabel M, Bollinger RM, Coble DW, Grill JD, Edwards DF, Lingler JH, Chin E, Stark SL. 

Retaining Participants in Longitudinal Studies of Alzheimer's Disease. J Alzheimers Dis. 

2022;87(2):945-955. doi: 10.3233/JAD-215710. PMID: 35404282; PMCID: 

PMC9673904. 

36. Bollinger RM, Gabel M, Coble DW, Chen SW, Keleman AA, Doralus J, Chin E, Lingler 

JH, Grill JD, Stark SL, Edwards DF. Retention of Study Partners in Longitudinal Studies 

of Alzheimer Disease. J Alzheimers Dis. 2023;94(1):189-199. doi: 10.3233/JAD-230079. 

PMID: 37212114; PMCID: PMC10515740. 

37. Eliacin J, Hathaway E, Wang S, O'Connor C, Saykin AJ, Cameron KA. Factors 

influencing the participation of Black and White Americans in Alzheimer's disease 

biomarker research. Alzheimers Dement (Amst). 2022 Dec 7;14(1):e12384. doi: 

10.1002/dad2.12384. PMID: 36505397; PMCID: PMC9728547. 

38. Apostolova LG, Aisen P, Eloyan A, Fagan A, Fargo KN, Foroud T, Gatsonis C, Grinberg 

LT, Jack CR Jr, Kramer J, Koeppe R, Kukull WA, Murray ME, Nudelman K, Rumbaugh 

M, Toga A, Vemuri P, Trullinger A, Iaccarino L, Day GS, Graff-Radford NR, Honig LS, 

Jones DT, Masdeu J, Mendez M, Musiek E, Onyike CU, Rogalski E, Salloway S, Wolk 

DA, Wingo TS, Carrillo MC, Dickerson BC, Rabinovici GD; LEADS Consortium. The 

Longitudinal Early-onset Alzheimer's Disease Study (LEADS): Framework and 



RUNNING HEAD: ADRC Return of Research Results 

28 

 

methodology. Alzheimers Dement. 2021 Dec;17(12):2043-2055. doi: 10.1002/alz.12350. 

Epub 2021 May 21. PMID: 34018654; PMCID: PMC8939858. 

39. Baker LD, Snyder HM, Espeland MA, Whitmer RA, Kivipelto M, Woolard N, Katula J, 

Papp KV, Ventrelle J, Graef S, Hill MA, Rushing S, Spell J, Lovato L, Felton D, Williams 

BJ, Ghadimi Nouran M, Raman R, Ngandu T, Solomon A, Wilmoth S, Cleveland ML, 

Williamson JD, Lambert KL, Tomaszewski Farias S, Day CE, Tangney CC, Gitelman 

DR, Matongo O, Reynolds T, Pavlik VN, Yu MM, Alexander AS, Elbein R, McDonald 

AM, Salloway S, Wing RR, Antkowiak S, Morris MC, Carrillo MC; U.S. POINTER 

Study Group. Study design and methods: U.S. study to protect brain health through 

lifestyle intervention to reduce risk (U.S. POINTER). Alzheimers Dement. 2024 

Feb;20(2):769-782. doi: 10.1002/alz.13365. Epub 2023 Sep 30. PMID: 37776210; 

PMCID: PMC10916955. 

40. Erickson CM, Chin NA, Rosario HL, Peterson A, Johnson SC, Clark LR. Feasibility of 

virtual Alzheimer's biomarker disclosure: findings from an observational cohort. 

Alzheimers Dement (N Y). 2023 Jul 29;9(3):e12413. doi: 10.1002/trc2.12413. PMID: 

37521522; PMCID: PMC10382796. 

41. Erickson CM, Chin NA, Coughlin DM, Conway CE, Rosario HL, Johnson SC, Clark LR. 

Virtual disclosure of preclinical Alzheimer's biomarkers: preliminary experiences. J Am 

Geriatr Soc. 2021 Jul;69(7):2044-2047. doi: 10.1111/jgs.17184. Epub 2021 May 7. 

PMID: 33960399; PMCID: PMC8273122. 

42. Couch E, Zhang W, Belanger E, Shepherd-Banigan M, DePasquale N, Van Houtven CH, 

Gadbois EA, Wetle T. "There has to be more caring": patient and care partner experiences 

of the disclosure of amyloid-β PET scan results. Aging Ment Health. 2025 Jan;29(1):112-



RUNNING HEAD: ADRC Return of Research Results 

29 

 

120. doi: 10.1080/13607863.2024.2371471. Epub 2024 Jun 26. PMID: 38919069; 

PMCID: PMC11669728 

43. J. Perry, J. Brose, and K. Radenbach, “Well Advised: The Need for Counseling in Early 

Stages of Alzheimer’s Disease,” GeroPsych, vol. 36, no. 4, pp. 189–202, Nov. 2023, doi: 

10.1024/1662-9647/a000318. 

44. Hendriksen HMA, de Rijke TJ, Fruijtier A, van de Giessen E, van Harten AC, van 

Leeuwenstijn-Koopman MSSA, van der Schaar J, Trieu C, Visser D, Smets EMA, Visser 

LNC, van der Flier WM. Amyloid PET disclosure in subjective cognitive decline: Patient 

experiences over time. Alzheimers Dement. 2024 Sep;20(9):6556-6565. doi: 

10.1002/alz.14148. Epub 2024 Aug 1. PMID: 39087383; PMCID: PMC11497681. 

45. van der Schaar J, Visser LNC, Ket JCF, Groot C, Pijnenburg YAL, Scheltens P, 

Bredenoord AL, van den Hoven MA, van der Flier WM. Impact of sharing Alzheimer's 

disease biomarkers with individuals without dementia: A systematic review and meta-

analysis of empirical data. Alzheimers Dement. 2023 Dec;19(12):5773-5794. doi: 

10.1002/alz.13410. Epub 2023 Jul 26. PMID: 37496313. 

46. Lim YY, Maruff P, Getter C, Snyder PJ. Disclosure of positron emission tomography 

amyloid imaging results: A preliminary study of safety and tolerability. Alzheimers 

Dement. 2016 Apr;12(4):454-8. doi: 10.1016/j.jalz.2015.09.005. Epub 2015 Dec 30. 

PMID: 26750717. 

47. Clark LR, Erickson CM, Chin NA, Basche KE, Ketchum FB, Rosario HL, Peterson AJ, 

Eveler ML, Johnson SC. Psychosocial implications of learning amyloid PET results in an 

observational cohort. Alzheimers Dement. 2024 Sep;20(9):6579-6589. doi: 

10.1002/alz.14153. Epub 2024 Aug 11. PMID: 39129396; PMCID: PMC11497643. 



RUNNING HEAD: ADRC Return of Research Results 

30 

 

48. Cox CG, Ryan MM, Gillen DL, Grill JD. Is reluctance to share Alzheimer's disease 

biomarker status with a study partner a barrier to preclinical trial recruitment? J Prev 

Alzheimers Dis. 2021;8(1):52-58. doi: 10.14283/jpad.2020.36. PMID: 33336225; 

PMCID: PMC8112206. 

49. Arias JJ, Karlawish J. Confidentiality in preclinical Alzheimer disease studies: when 

research and medical records meet. Neurology. 2014 Feb 25;82(8):725-9. doi: 

10.1212/WNL.0000000000000153. Epub 2014 Jan 29. PMID: 24477112; PMCID: 

PMC3945659. 

50. Perry J, Radenbach K, Geschke K, Rostamzadeh A. Counseling and disclosure practices 

in predictive Alzheimer's disease diagnostics: A scoping review. Alzheimers Dement. 

2024 Dec;20(12):8910-8936. doi: 10.1002/alz.14365. Epub 2024 Nov 19. PMID: 

39559917; PMCID: PMC11667511. 

51. Vanderschaeghe G, Schaeverbeke J, Bruffaerts R, Vandenberghe R, Dierickx K. From 

information to follow-up: Ethical recommendations to facilitate the disclosure of amyloid 

PET scan results in a research setting. Alzheimers Dement (N Y). 2018 May 24;4:243-

251. doi: 10.1016/j.trci.2018.04.002. PMID: 29955667; PMCID: PMC6021550. 

52. Fruijtier AD, van der Schaar J, van Maurik IS, Zwan MD, Scheltens P, Bouwman F, 

Pijnenburg YAL, van Berckel BNM, Ebenau J, van der Flier WM, Smets EMA, Visser 

LNC. Identifying best practices for disclosure of amyloid imaging results: A randomized 

controlled trial. Alzheimers Dement. 2023 Jan;19(1):285-295. doi: 10.1002/alz.12630. 

Epub 2022 Apr 2. PMID: 35366050; PMCID: PMC10084251. 

53. Mozersky J, Sankar P, Harkins K, Hachey S, Karlawish J. Comprehension of an elevated 

amyloid positron emission tomography biomarker result by cognitively normal older 



RUNNING HEAD: ADRC Return of Research Results 

31 

 

adults. JAMA Neurol. 2018 Jan 1;75(1):44-50. doi: 10.1001/jamaneurol.2017.2954. 

PMID: 29059270; PMCID: PMC5833492. 

54. Gruters AA, Ramakers IH, Verhey FR, Kessels RP, de Vugt ME. A scoping review of 

communicating neuropsychological test results to patients and family members. 

Neuropsychol Rev. 2022 Jun;32(2):294-315. doi: 10.1007/s11065-021-09507-2. Epub 

2021 Apr 20. PMID: 33877569; PMCID: PMC9090678. 

55. Armstrong MJ, Bedenfield N, Rosselli M, Curiel Cid RE, Kitaigorodsky M, Galvin JE, 

Lachner C, Grant Smith A, de Los Ángeles Ortega M, Mohiuddin Y, Shatzer J, Marasco 

D, Willis D, Bylund CL. Best practices for communicating a diagnosis of dementia: 

results of a multi-stakeholder modified Delphi consensus process. Neurol Clin Pract. 

2024 Feb;14(1):e200223. doi: 10.1212/CPJ.0000000000200223. Epub 2023 Dec 20. 

PMID: 38152063; PMCID: PMC10750429. 

  



RUNNING HEAD: ADRC Return of Research Results 

32 

 

Consent Statement 

Given that human subjects were not involved in this study, individual informed consent was not 

required. 

 

Acknowledgments 

None. 

 

Conflicts of Interest 

SCJ has in the past three years served in an advisory capacity to Enigma Biomedical, Eli Lilly, 

and AlzPath. NAC has served as a consultant for NewAmsterdam Pharma in 2023 and on a 2-

day advisory board for Eli Lilly in 2025. Authors ARF, HK, JMR, CME, BCD, NTA, ECM, and 

LRC have no conflicts to disclose. 

 

Funding Sources 

CLARiTI is supported by the National Institute of Aging U01AG082350, the National 

Alzheimer’s Coordinating Center, and the contributing ADRCs. The NACC database is funded 

by NIA/NIH Grant U24 AG072122. NACC data are contributed by the NIA-funded ADRCs: P30 

AG062429 (PI James Brewer, MD, PhD), P30 AG066468 (PI Oscar Lopez, MD), P30 

AG062421 (PI Bradley Hyman, MD, PhD), P30 AG066509 (PI Thomas Grabowski, MD), P30 

AG066514 (PI Mary Sano, PhD), P30 AG066530 (PI Helena Chui, MD), P30 AG066507 (PI 

Marilyn Albert, PhD), P30 AG066444 (PI David Holtzman, MD), P30 AG066518 (PI Lisa 

Silbert, MD, MCR), P30 AG066512 (PI Thomas Wisniewski, MD), P30 AG066462 (PI Scott 

Small, MD), P30 AG072979 (PI David Wolk, MD), P30 AG072972 (PI Charles DeCarli, MD), 

P30 AG072976 (PI Andrew Saykin, PsyD), P30 AG072975 (PI Julie A. Schneider, MD, MS), 



RUNNING HEAD: ADRC Return of Research Results 

33 

 

P30 AG072978 (PI Ann McKee, MD), P30 AG072977 (PI Robert Vassar, PhD), P30 AG066519 

(PI Frank LaFerla, PhD), P30 AG062677 (PI Ronald Petersen, MD, PhD), P30 AG079280 (PI 

Jessica Langbaum, PhD), P30 AG062422 (PI Gil Rabinovici, MD), P30 AG066511 (PI Allan 

Levey, MD, PhD), P30 AG072946 (PI Linda Van Eldik, PhD), P30 AG062715 (PI Sanjay 

Asthana, MD, FRCP), P30 AG072973 (PI Russell Swerdlow, MD), P30 AG066506 (PI Glenn 

Smith, PhD, ABPP), P30 AG066508 (PI Stephen Strittmatter, MD, PhD), P30 AG066515 (PI 

Victor Henderson, MD, MS), P30 AG072947 (PI Suzanne Craft, PhD), P30 AG072931 (PI 

Henry Paulson, MD, PhD), P30 AG066546 (PI Sudha Seshadri, MD), P30 AG086401 (PI Erik 

Roberson, MD, PhD), P30 AG086404 (PI Gary Rosenberg, MD), P20 AG068082 (PI Angela 

Jefferson, PhD), P30 AG072958 (PI Heather Whitson, MD), P30 AG072959 (PI James Leverenz, 

MD).  

ARF’s disclosure work is also supported by funding from the National Institute on Aging (K23 

AG070044). 

 

  



RUNNING HEAD: ADRC Return of Research Results 

34 

 

Keywords: Biomarkers, Positron Emission Tomography, Return of Results, Disclosure, Risk 

Communication 

 

  



RUNNING HEAD: ADRC Return of Research Results 

35 

 

Legends 

Table 1. Proportion of ADRCs Disclosing Individual Research Results, by Participant Diagnosis 

Table 2. Elements of Amyloid and Tau PET Return of Results Sessions 

Table 3. Motivations and Barriers to Returning Amyloid and Tau PET Results 

 



Table 2. Elements of Amyloid and Tau PET Return of Results Sessions 

Disclosure Element Amyloid Disclosing Sites (n=19) 

# (%) 

Tau Disclosing Sites (n=6) 

# (%) 

Pre-disclosure Education 14 (74%) 3 (50.0%) 

Summary Report 10 (53%) 3 (50.0%) 

Visual Aids/Scan Images 5 (26%) 2 (33%) 

Recommendations/Action Steps 17 (90%) 5 (83%) 

Clinical Referral 13 (68%) 3 (50%) 

Note. PET = Positron Emission Tomography 

Table 2



Table 1. Proportion of ADRCs Disclosing Individual Research Results by Participant Diagnosis, 2019 vs. 2024 

Participant Diagnostic Group 

 
Participants with Mild Cognitive 

Impairment or Dementia 

Participants Who Are Cognitively Unimpaired or 

have Subjective Memory Concerns 

Type of information 
Roberts Survey 

2019 

(n=30) 

CLARiTI Survey 

2024 

(n=36) 

 

p 

Roberts Survey 

2019 

(n=30) 

CLARiTI Survey 

2024 

(n=36) 

 

p 

Consensus research diagnosis  25 (83%) 27 (75%) .52 23 (77%) 25 (69%) .31 

Neuropsychological test results  22 (73%) 27 (75%) .87 21 (70%) 25 (69%) .50 

Amyloid PET results  13 (43%) 17 (47%) .99 8 (27%) 16 (44%) .51 

MRI results  12 (40%) 21 (58%) .45 10 (33%) 22 (61%) .24 

FDG PET results  8 (27%) 6 (17%) .40 6 (20%) 4 (11%) .32 

Genetic test results, not APOE*  4 (13%) 2 (6%) .41 3 (10%) 2 (6%) .41 

Tau PET results  3 (10%) 6 (17%) .73 2 (7%) 4 (11%) .99 

CSF biomarker results  3 (10%) 8 (22%) .36 1 (3%) 5 (14%) .40 

APOE genetic test results  2 (7%) 5 (14%) .47 2 (7%) 5 (14%) .70 

Plasma biomarker results N/A 9 (25%) N/A N/A 9 (25%) N/A 

Clinical Blood Labs  N/A 22 (61%) N/A N/A 23 (64%) N/A 

Note: * Indicated in present survey as "Other"; CLARiTI = Alzheimer’s Disease Research Centers Consortium for Clarity in 

Alzheimer’s Disease through Imaging; PET = positron emission tomography; MRI = magnetic resonance imaging; FDG-PET = 

fludeoxyglucose-positron emission tomography; APOE = apolipoprotein-E; CSF = cerebrospinal fluid; N/A = not applicable; these 

data elements were not part of the 2019 survey. 
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 Table 3. Motivations and Barriers to Returning Amyloid and Tau PET Results 

Motivation/Reason to Return PET Results  

Amyloid-Returning Sites 

(n = 19) 

# (%) 

Tau-Returning Sites (n=6) 

# (%) 

Participant or Family Requested Results  17 (89%) 6 (100%) 

Participant's Physician Requested Results  10 (53%) 2 (33%) 

Inform Participant's Healthcare or Medical Decision-Making  15 (79%) 3 (50%) 

Thanking Participants for Their Contribution to Research   17 (89%) 4 (67%) 

Retention of Participants in Research  17 (89%) 4 (67%) 

Ongoing Disclosure-Specific Study  11 (58%) 2 (33%) 

Barrier/Reason Not to Return PET Results  

Sites Not Returning Amyloid 

(n = 17 sites) 

# (%) 

Sites Not Returning Tau 

(n = 30) 

# (%) 

Information not Useful/Actionable  3 (18%)  5 (17%)  

Financial Burdens 2 (12%) 3 (10%) 

Time Burdens for Staff  4 (24%)  6 (20%)  

Personnel Shortage  3 (18%)  6 (20%)  

Participants Not Interested  0 (0%)  0 (0%)  

Lack of Expertise in Disclosing Results  5 (29%) 5 (17%)  

Not Part of Original Study (or in Consent)  11 (65%) 11 (37%)  

Results Do Not Meet Clinical Regulations   3 (18%) 8 (27%)  

Potential for Unintended Harms to Participants  6 (35%)  7 (23%)  

Concerns About Legal Liability  2 (12%)  2 (7%)  

Other   6 (35%)  4 (13%)  

Note: PET = positron emission tomography 
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Highlights 

 Individual research result disclosure has increased significantly since 2019. 

 Results are shared more frequently with cognitively unimpaired participants. 

 Disclosure requires interdisciplinary teams including physicians and psychologists. 

 Disclosure motivations include enhancing retention and supporting clinical care. 

 Barriers include limited resources/expertise, and potential participant risks.  

 

Highlights



Research in Context 

Systematic Review: The Consortium for Clarity in Alzheimer’s Disease Through Imaging 

(CLARiTI) Return of Results Core surveyed all 37 participating Alzheimer’s Disease Research 

Centers (ADRCs) regarding practices around returning individual research results (e.g., cognitive 

data, biomarkers) to participants. Specific details regarding the disclosure of amyloid and tau 

positron emission tomography results were also requested. 

Interpretation: Our findings demonstrate growing interest in and implementation of individual 

results disclosure in the ADRC network. Centers are highly motivated by participants’ desire for 

their results and by the associated positive impact disclosure may have on trust-building, 

recruitment, and retention. 

Future Directions: Specific practices commonly used across sites will inform the CLARiTI 

Return of Results framework being developed as part of a toolkit for sites. Barriers to returning 

results must also be addressed through a combination of capacity-building, training and 

resources to limit logistical challenges, and policy change to reduce risks to participants. 

 

Research in Context
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