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Abstract

INTRODUCTION: Trialists need a thorough understanding of whether reactions to

Alzheimer’s disease (AD) biomarker information differ among racial and ethnic groups

in preclinical AD trials.

METHODS: We used data from the Anti-Amyloid Treatment in Asymptomatic

Alzheimer’s Disease Study to analyze cognitively unimpaired participants’ responses

on the Impact of Event Scale (IES) 24 to 72 hours after amyloid disclosure. We fit a

linear regression model to test whether mean IES scores differed among participants

from specific racial and ethnic groups. We considered potential effect modification by

amyloid status.

RESULTS:Reactions to disclosure did not significantly differ among participant groups

based on self-reported race and ethnicity. Although the results were not significant

when stratified by amyloid status, all racial and ethnic groups except for participants

self-reporting Hispanic/Latino ethnicity were observed to have higher mean IES in the

elevated amyloid group.

DISCUSSION: These results support continued use of current disclosure methods in

preclinical AD trials.

KEYWORDS

biomarker disclosure, clinical trials, preclinical Alzheimer’s disease, race and ethnicity

1 BACKGROUND

In an effort to develop disease-slowing treatments and curb the public

health impact ofAlzheimer’s disease (AD), clinical trials are now testing

the safety and efficacy of candidate interventions at preclinical stages

of disease.1 Preclinical AD trials enroll cognitively unimpaired partici-

pants who undergo biomarker testing and individual result disclosure,

randomizing only those meeting biomarker criteria to treatment or

placebo.2 This aspect of preclinical AD trials is anticipated to guide

a clinical practice that includes timely diagnosis and early access to

treatments. Ultimately, it will pave the way for widespread biomarker
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medium, provided the original work is properly cited, the use is non-commercial and nomodifications or adaptations aremade.
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screening, preclinical diagnosis, and the initiation of preventative

therapies.3,4

The risk and burden of AD are disproportionately greater in His-

panic/Latino and Black communities, compared to the non-Hispanic

(NH) White community.5 Yet, minoritized communities have histori-

cally been underrepresented in AD trials.6,7 To increase the general-

izability of trial findings and prevent the perpetuation of health-care

disparities, there is an urgent need to increase participant diversity in

preclinical AD trials.

Though data are limited, available studies do not find differential

interest or willingness to pursue biomarker testing among racial and
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ethnic groups.8–12 Views, understanding, and stigma associated with

AD, however, may differ among racial, ethnic, and cultural groups.13

Race and ethnicity are complex social constructs that associate

with cultural differences important to enrollment decisions, attitudes

toward disease, and the impact of diagnostic and risk information.

To minimize potential barriers to preclinical AD trial enrollment and

ensure the cultural sensitivity of trial practices, including approaches

to biomarker disclosure, further studies are needed to examine poten-

tial differences among racial and ethnic groups.We used data from the

Anti-Amyloid Treatment in Asymptomatic Alzheimer’s Disease Study

(A4 Study), one of the first and largest preclinical AD trials to date,2,14

to examine whether short-term disclosure outcomes differed among

self-reported racial and ethnic groups after AD biomarker disclosure.

2 METHODS

2.1 Data source

We downloaded publicly available screening data of the A4 Study

(ClinicalTrials.gov identifier: NCT02008357) from the Laboratory of

Neuro Imaging (LONI). The A4 Study was a trial of the anti–amyloid

betamonoclonal antibody solanezumab versus placebo.14 Participants

were required to be cognitively unimpaired older adults (based on the

Mini-Mental State Examination, Global Clinical Dementia Rating Scale,

and Logical Memory II score) ages 65 to 85. Individuals with a diagno-

sis of dementia or another neurological or psychiatric disorder were

ineligible. All participants were required to enroll with a study partner.

Participants were asked to self-report their race and ethnicity.

Ethnic categories included Hispanic/Latino, not Hispanic/Latino, and

unknown/not reported. Racial categories included American Indian

or Alaskan Native, Asian, Black or African American, Native Hawai-

ian or Other Pacific Islander, White, and unknown or not reported.

To test the hypothesis that these groups differed in their short-term

reactions to AD biomarker results, we assigned participants to five

mutually exclusive groups based on self-reported race and ethnic-

ity: Hispanic/Latino of any race (Hispanic/Latino), non-Hispanic/Latino

Asian (NH Asian), non-Hispanic/Latino Black or African American (NH

Black), non-Hispanic/Latino White/Caucasian (NH White), and non-

Hispanic/Latino “other racial group” (Other NH). The A4 Study was

completed in English, Spanish, or Japanese. Participants who com-

pleted the study in Japanese were enrolled exclusively in Japan. Given

the potential cultural differences for participants in Japan compared to

NH Asian participants in North America, we reported the Japanese-

speaking and English-speaking NH Asian participants as separate

groups.

2.2 Biomarker disclosure

The A4 Study implemented a protocol-defined disclosure process to

ensure participant safety and comprehension.15 Investigators edu-

cated and counseled participants at consent and used the teach-back

RESEARCH INCONTEXT

1. Systematic review: The authors reviewed existing litera-

ture using traditional sources (e.g., PubMed) on preclin-

ical Alzheimer’s disease (AD) trials and the requirement

for participants to undergo biomarker testing and disclo-

sure. Few papers assess reactions to AD biomarker infor-

mation among participant groups based on self-reported

race and ethnicity.

2. Interpretation: Overall, the association between racial

and ethnic groups and the Impact of Event Scale did

not differ by amyloid status, which suggests that cur-

rent disclosure methods are relatively similar in their

effectiveness among these subgroups of participants.

We observed that all racial and ethnic groups except

for participants self-reporting Hispanic/Latino ethnicity

experienced greater distress in the elevated compared to

the not elevated amyloid group.

3. Future directions: Further studies are needed to exam-

ine potential differences in reactions to disclosure among

subpopulations within racial and ethnic groups and con-

sider other potential confounding factors such as social

determinants of health.

method to assess and ensure understanding. Participants under-

went assessments of anxiety (the State-Trait Anxiety Inventory

[STAI]), depression (Geriatric Depression Scale [GDS]), and suicidality

(Columbia Suicide Severity Rating Scale [CSSRS]), though the proto-

col did not explicitly exclude participants based on these assessments.

Education and consent, as well as disclosure, were performed on a day

separate from amyloid positron emission tomography (PET) imaging.

Prior to disclosure, participants reaffirmed their willingness to learn

their biomarker status and their understanding of the implications of

results. Participants were disclosed their biomarker status in person

by a trained and certified study clinician. Results were disclosed as

“elevated” or “not elevated” brain amyloid.

2.3 Primary outcome

One to three days after disclosure, telephone follow-up was used

to assess participants’ general well-being and to quantify short-term

intrusive thoughts and distress using the Impact of Event Scale (IES).

The IES is a 15-item questionnaire with two constructs: intrusive

thoughts (7 items) and avoidance (8 items)16 and was the primary

outcome for this study. Possible responses included “not at all” = 0,

“rarely”= 1, “sometimes”= 3, and “often”= 5.We treated the scores as

continuous (range, 0–75 points), with higher scores indicating greater

distress.
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2.4 Statistical analyses

We summarized group distributions for sociodemographic and clini-

cal characteristics using frequency tables for discrete covariates, and

mean and standard deviation (SD) for continuous covariates. Baseline

clinical assessments included the six state items of STAI, the 15-item

GDS, and the 14-item Cognitive Function Instrument (CFI), a measure

of subjective cognitive complaints. We limited our primary analyses to

participants who completed the trial in English and Spanish. One NH

White participant was missing more than 40% of IES items and was

removed from the analyses. We otherwise imputed missing values for

the IES by taking themean of the participant’s available items (N= 17).

Most of the participants missing IES items self-reported as being NH

White (N = 15). The remainder of the participants self-reported as

being Hispanic/Latino (N= 1), NH Black (N= 1), and Other NH (N= 1).

Among the 17 participants with imputed data, 8 participants were

missing the Numb item and 4 participants were missing the Avoid item.

No other clear patterns emerged.

Considering the limited availability of data on potential cultural dif-

ferences by race and ethnicity, we fit a linear regression model to

test the two-tailed hypothesis that mean IES scores differed by self-

reported racial and ethnic group in our primary analysis. We sought

to understand differences in IES scores by race and ethnicity condi-

tional upon amyloid status. As such, we stratified our primary analyses

by amyloid status (elevated/not elevated). Our main interest was to

understand whether participants from underrepresented racial and

ethnic groups differed from NH White participants in their reactions

to biomarker information. Given this, and the relative sample sizes of

the assigned groups, we used NH White participants as the referent

group. Multivariable models adjusted for potential confounding fac-

tors including age, sex, years of education, study partner type (spouse,

adult child, or other), self-reported family history of dementia or AD,

CFI score, and amyloid status. We formally tested for effect modi-

fication by amyloid status by including an interaction term between

race and ethnicity and amyloid group using a level 0.05 likelihood ratio

test.

In a secondary analysis, we re-ran the primary analysis with the

addition of 99 participants who completed the trial in Japanese as

a separate racial and ethnic group. We also ran a post hoc sensitiv-

ity analysis removing all Hispanic/Latino participants who completed

the trial in Spanish (N = 11) to examine whether language pref-

erence impacted the results. In an exploratory analysis, we added

baseline GDS and STAI total scores as covariates to the primary

model. We then considered subtotal response scores pertaining to

intrusion (seven items) and avoidance (eight items) and potential

differences by racial and ethnic group with respect to these con-

structs. We analyzed the mean differences in response between those

with elevated and not elevated amyloid status by race and eth-

nicity for each individual question within the two constructs. We

then compared the mean response between the elevated and not

elevated groups for each individual question by racial and ethnic

group.

3 RESULTS

3.1 Participants

IES data were available for 4211 participants who completed the

trial in English or Spanish and underwent PET imaging and disclosure

(Table 1). Age, baseline STAI, GDS, and CFI mean scores were similar

across racial and ethnic groups. Compared to other racial and ethnic

groups, we observed a lower proportion of male participants among

individuals who self-reported as being NH Black. Years of education

were observed to vary by race and ethnicity. The proportion of partic-

ipants with < 12 years of education were highest in NH Black (2.8%

higher than NH White participants) and Hispanic/Latino participant

groups (5.4% higher than NH White participants). We note, however,

that the NH Black and Hispanic/Latino participants had higher mean

education levels compared to the Black and Hispanic population in the

United States.17 The proportion of participants who enrolled in the

trial with a spousal study partner also were observed to vary by race

and ethnicity. The highest proportion of spouse study partners were

observed in Other NH (66.7%) and NH White participants (62.6%)

while the lowest was observed in NH Black participants (40.8%). We

also observed that the Hispanic/Latino and NHWhite participants had

the highest proportions of family history of dementia (43.7%), while

the NH Asian participants who completed the trial in English had the

lowest proportion (27.3%).

3.2 Overall IES comparisons

Table 2 describesmean total IES scores for the racial and ethnic groups,

stratified by amyloid status, and Figure 1 illustrates the distribution

of total IES scores. The mean score for each racial and ethnic group

was below the range of clinical significance (moderate distress score

≥ 26). Hispanic/Latino participants demonstrated the lowest mean IES

among those with elevated amyloid, but the highest mean IES among

thosewith not elevated amyloid.NHAsian participantswho completed

the trial in English demonstrated the highest mean IES scores among

those with elevated amyloid. When including participants who com-

pleted the trial in Japanese, we found that these participants had the

highest mean IES among those with elevated amyloid (mean: 12.10;

SD: 7.87). Although the sample sizewas limited and the results showed

wide variance, our assessment of the mean IES scores for participants

who completed the trial in Spanish revealed that this group exhibited

the highest mean IES among the not elevated amyloid group (Supple-

mentalMaterial 1 in supporting information). In a regressionmodel, the

interactionbetween racial and ethnic group andamyloid statuswasnot

significant (P=0.2027; Table 3). Hispanic/Latino participants in the not

elevated amyloid group had a significantly higher mean IES compared

toNHWhite participants (est: 2.23; 95% confidence interval [CI]: 0.41,

4.05; P = 0.016). We observed no other statistically significant differ-

ences between racial and ethnic groups in either the elevated or the

not elevated amyloid groups. Younger age, female sex, higher CFI, and
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TABLE 1 Descriptive summary of the participants who completed the trial in English and Spanish (N= 4211).

NHWhite NHBlack NHAsian

Hispanic /

Latino

(any race) Other NH

n (%) 3794 (90.1) 147 (3.5) 66 (1.6) 135 (3.2) 69 (1.6)

Age (years) Mean (SD) 71.3 (4.7) 70.9 (5.0) 70.9 (3.8) 71.7 (4.6) 71.5 (4.1)

Sex Female, n (%) 2259 (59.5) 103 (70.1) 36 (54.5) 81 (60.0) 44 (63.8)

Male, n (%) 1535 (40.5) 44 (29.9) 30 (45.5) 54 (40.0) 25 (36.2)

Education (years) <12, n (%) 358 (9.4) 18 (12.2) 2 (3.0) 20 (14.8) 8 (11.6)

13–16, n (%) 1568 (41.3) 64 (43.5) 24 (36.4) 75 (55.6) 30 (43.5)

17–19, n (%) 1291 (34.0) 51 (34.7) 23 (34.8) 27 (20.0) 19 (27.5)

≥20, n (%) 572 (15.1) 14 (9.5) 17 (25.8) 13 (9.6) 12 (17.4)

NA, n (%) 5 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Amyloid status Elevated, n (%) 1176 (31.0) 31 (21.1) 9 (13.6) 38 (28.1) 26 (37.7)

Not elevated, n (%) 2618 (69.0) 116 (78.9) 57 (86.4) 97 (71.9) 43 (62.3)

Family history of

dementia

No, n (%) 2135 (56.3) 89 (60.5) 48 (72.7) 76 (56.3) 41 (59.4)

Yes, n (%) 1659 (43.7) 58 (39.5) 18 (27.3) 59 (43.7) 28 (40.6)

STAI score Mean (SD) 9.9 (3.1) 9.5 (3.5) 10.3 (3.4) 9.7 (3.4) 10.1 (3.6)

GDS score Mean (SD) 1.0 (1.4) 1.0 (1.6) 1.2 (1.7) 1.3 (1.8) 1.4 (1.9)

CFI score Mean (SD) 1.9 (2.0) 2.1 (2.1) 3.0 (2.6) 2.5 (2.4) 2.1 (2.5)

Partner type Spouse, n (%) 2374 (62.6) 60 (40.8) 41 (62.1) 74 (54.8) 46 (66.7)

Adult child, n (%) 443 (11.7) 24 (16.3) 11 (16.7) 26 (19.3) 6 (8.7)

Other, n (%) 977 (25.8) 63 (42.9) 14 (21.2) 35 (25.9) 17 (24.6)

Abbreviations: CFI, Cognitive Function Instrument; GDS, Geriatric Depression Scale; NH, non-Hispanic; SD, standard deviation; STAI, State-Trait Anxiety

Inventory.

TABLE 2 Mean (SD) IES by race and ethnicity stratified by amyloid status for the participants who completed the trial in English and Spanish.

NHWhite NHBlack NHAsian Hispanic/Latino Other NH

Elevated amyloid 10.16 (10.68) 9.77 (12.79) 10.33 (6.54) 8.37 (8.66) 10.15 (13.60)

Not elevated amyloid 6.39 (8.07) 6.32 (9.07) 6.79 (8.68) 8.76 (11.87) 4.93 (6.85)

Abbreviations: IES, Impact of Event Scale; NH, non-Hispanic; SD, standard deviation.

family history of dementia were associated with higher IES (Table 3).

When participants who completed the trial in Japanese were included

as a separate racial and ethnic group in secondary analysis, we did

not observe any significant differences in our findings (Supplemental

Material 2 in supporting information).

In sensitivity analyses that removed11Hispanic/Latino participants

who completed the trial in Spanish, we observed that the adjusted

mean IES comparing Hispanic/Latino participants to NH White par-

ticipants attenuated and was no longer significantly different in the

not elevated amyloid group (est: 1.43; 95% CI: −0.44, 3.29; P = 0.134;

full regression output not shown). In an exploratory regression model

with the addition of GDS and STAI as potential confounding variables,

GDSwas not associated with IES (est: 0.10; CI:−0.11, 0.31; P= 0.343),

but STAI demonstrated a significant association with IES (est: 0.46;

CI: 0.37, 0.55; P = < 0.001; Supplemental Material 3 in supporting

information).

3.3 IES constructs

Figure 2 illustrates mean differences between the elevated and not

elevated amyloid groups stratified by race and ethnicity for individ-

ual questions within the two IES constructs (intrusion and avoidance).

For both constructs, Hispanic/Latino participants had the smallest dif-

ference between the elevated and not elevated amyloid groups. For

the intrusion construct, Hispanic/Latino participants were the only

group that showed higher mean scores in the not elevated group

than the elevated group. In fact, for six out of seven items, the not
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F IGURE 1 Box plot illustrating racial and ethnic group differences
in total IES score stratified by amyloid status. The light shade
represents the elevated amyloid status group and the darker shade
represents the not elevated amyloid status group. IES, Impact of Event
Scale; NH, non-Hispanic.

elevatedgrouphadahighermean score than theelevatedgroupamong

Hispanic/Latino participants.

4 DISCUSSION

In this study, the occurrence of short-term distress after amyloid dis-

closure did not appear to differ among groups based on self-reported

race andethnicity in theA4Study. Specifically,wedidnot observe a sta-

tistically significant interaction effect indicating that the relationship

between race and ethnicity varied by amyloid status after controlling

for other covariates. Across the racial and ethnic groups, scores were

similar and rarely in the range of clinical significance (≥ 26, Figure 1),

supporting that the biomarker disclosure process used in the A4 Study

was consistently safe among these subgroups of participants.18

Although our primary analyses did not suggest significant differ-

ences among the racial and ethnic groups, we did observe some

potentially important differences among the populations included in

this study. NH Asian participants demonstrated the highest mean IES

among thosewith elevated amyloid, although the difference compared

to the NHWhite participants was small and was not significant in our

model controlling for covariates. Hispanic/Latino participants demon-

strated the lowest mean IES among those with elevated amyloid, but

the highest among those with not elevated amyloid and this appeared

consistent for the two constructs that make up the IES (Figures 1

and 2). The results of our regression models also suggested that His-

panic/Latino participants, particularly individuals who completed the

trial in Spanish, had a higher mean IES score in the not elevated amy-

loid group compared toNHWhite participantswho completed the trial

in English. We are unable to draw definitive conclusions about these

TABLE 3 Adjusted linear regressionmodel of mean total IES score
among participants who completed the trial in English and Spanish.

Covariate Est. diff. in mean IES (95%CI) P value

Not elevated amyloid

Race and ethnicity* 0.503a

—Non-HispanicWhite Referent

—Hispanic/Latino 2.23 (0.41, 4.05) 0.016

—Non-Hispanic Asian 0.44 (−1.94, 2.82) 0.716

—Non-Hispanic Black −0.39 (−2.06, 1.28) 0.649

—Other NH −1.61 (−4.31, 1.08) 0.241

Elevated amyloid

Race and ethnicity*

—Non-HispanicWhite Referent

—Hispanic/Latino −1.76 (−4.66, 1.14) 0.234

—Non-Hispanic Asian −0.60 (−6.47, 6.00) 0.972

—Non-Hispanic Black −0.63 (−3.88, 5.28) 0.842

—Other NH −0.02 (−3.46, 3.49) 0.993

Age (years) −0.11 (−0.17,−0.05) <0.001

Sex (female vs. male) 2.18 (1.59, 2.77) <0.001

Education (years)

−<12 Referent

−13–16 −0.83 (−1.80, 0.15) 0.095

−17–19 −0.26 (−1.35, 0.74) 0.612

—≥20 −0.53 (−1.66, 0.61) 0.361

—Missing −1.97 (−9.87, 5.92) 0.625

Study partner type

—Spouse Referent

—Adult child −0.44 (−1.32, 0.43) 0.321

—Other −0.24 (−0.89, 0.42) 0.475

Family history (yes vs. no) 1.20 (0.63, 1.76) <0.001

CFI score 0.36 (0.22, 0.50) <0.001

Note: Amyloid-specific estimates of the association between race and

ethnicity and IES based on the interaction between the two are presented.

Abbreviations: CFI, Cognitive Function Instrument; CI, confidence interval;

IES, Impact of Event Scale; NH, non-Hispanic.

*P value = 0.2027 for likelihood ratio test of interaction between race and

ethnicity and amyloid status.
aLikelihood ratio test of the construct of race and ethnicity simultaneously

testing for differences between any pair of race and ethnicity groups.

differences due to limited sample sizes. Further research is necessary

to gain a comprehensive understanding of how acculturation stressors

such as discrimination, language barriers, limited access to health care,

undocumented status, and economic and occupational hardships may

influence responses to amyloid disclosure among Hispanic/Latino and

other immigrant populations.19

A variety of factors could contribute to differences in disclosure

experiences amongdiverse preclinical AD trial participants. Consistent

with earlier studies using the A4 Study data,18 participant characteris-

tics including female sex, younger age, andhigherCFIwere significantly



RITCHIE ET AL. 2513

F IGURE 2 Differences in mean between the elevated and not elevated groups for IES questions: (A) pertains to avoidance and (B) to intrusive
thoughts. Each dot and line represent the point estimate and 95% confidence interval of the differences in mean IES between the not elevated and
elevated amyloid groups for participants from specific racial and ethnic groups. Positive numbers indicate higher IES in the not elevated group and
the negative numbers indicate higher IES in the elevated group. The diamonds on the bottom of the figure indicate themean score of the total IES
items for each construct. The colors indicate the different racial and ethnic groups: Hispanic/Latino (Hispanic) in red, NHA in olive green, NHB in
lime green, NHW in blue andOther NH (Other) in pink. The full question for each of the abbreviations can be found in SupplementalMaterial 4 in
supporting information. IES, Impact of Event Scale; NH, non-Hispanic; NHA, non-Hispanic Asian; NHB, non-Hispanic Black; NHW, non-Hispanic
White.

associated with higher IES in our analysis. In addition to these pre-

viously reported covariates, we found that having a family history of

dementia was associated with higher IES, an observation that is likely

due to the inclusion of a larger sample of participants, compared to

previous analyses.18 These findings suggest that certain personal traits

are associated with higher distress levels after amyloid disclosure.

Although we did not observe any significant differences in distress

after disclosure among participants based on self-reported racial and

ethnic group, other sociocultural constructs may still impact reactions

todisclosure. For example,we found thatNHAsianparticipants, partic-

ularly thosewho completed the trial in Japanese, had the highestmean

IES across all racial and ethnic groups. These differences in IES scores

may be due to cultural differences in views toward and knowledge

of AD. Members of some Asian communities may associate dementia

with negative mental health stigma, potentially including feelings of

embarrassment, shame, and guilt that lead to social avoidance.20,21

Previous studies have observed differences among racial and eth-

nic groups in reactions to receiving bad news. In a study examining the

impact of receiving a cancer diagnosis, Black and Hispanic individuals

experiencedgreaterdistress thandidNHWhite individuals.22 Hispanic

participants reported greater distress compared to other racial and

ethnic groups among stroke survivors.23 Though we did not observe

similar differences here, this could be due to differential views specif-

ically toward AD in these groups, such as attributing “God’s will” as a

risk factor.24 Our findings may also differ from those in previous stud-

ies due to the focus on short-term distress or selection bias, including

a willingness to participate in the A4 Study, likely favorable attitudes

toward research, and higher education than the general population.17

Earlier studies have reported that baseline levels of anxiety and

depression may be predictors of distress after amyloid disclosure.25

While GDS was not associated with IES, STAI was significantly asso-

ciated with IES in our exploratory analysis. STAI scores did not differ

among the groups at baseline, however, and participants were not

categorically excluded from the A4 Study for specific scores on GDS

or STAI. Nevertheless, these results further emphasize the need to

consider these psychological constructs when performing biomarker

disclosure. This consideration will be important in future trials and

in an eventual clinical practice. Future trials should also consider

implementing longitudinal assessments of these constructs. Additional

monitoring for those with higher baseline anxiety or depression scores

may be important to ensure participant safety.

This study had limitations. Though the parent study enrolled higher

numbers of participants from underrepresented racial and ethnic

groups than most AD trials, the number and overall proportion of the

sample from these groups were still small, particularly as we created

further subgroups for these analyses. In the A4 Study, participants

from underrepresented racial and ethnic groups were more likely to

be ineligible compared to NH White participants.26 This resulted in
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proportionately fewer non-White and Hispanic/Latino participants

who were eligible to undergo amyloid biomarker testing, as well as

fewer who had elevated amyloid. These results could therefore reflect

a selection bias, compared to the full population that screened for

A4, let alone the general population. Second, the IES is just one self-

reported measure of reaction and may not provide a holistic measure

of distress. Given that we observed some differences by self-reported

race and ethnicity, more in-depth investigation of the impact of dis-

closure in a broader variety of participants, including more in-depth

qualitative approaches,27 could yield important findings not demon-

strable in the current data. TheA4Studydid not evaluate distress using

the IES at later time points of the trial. Last, participants were catego-

rized into fivemutually exclusive groups for ourprimary analysesbased

on self-reported information; however, the available data did not allow

for an evaluation of heterogeneity within these groups, including but

not limited to countries of origin, cultural background, and immigra-

tion status. Our analyses were also limited in potential confounding

variables. Individual-level factors, such as comprehension of the dis-

closed information, primary language, socioeconomic status, and other

social determinants of health may be important moderating factors

that influence intrusive thoughts and avoidance. Assessments of these

constructs were not available in the current dataset.

5 CONCLUSION

To our knowledge, the A4 Study data represent the largest and most

diverse sample of cognitively unimpaired participants to have their AD

biomarker results disclosed to them.We found that intrusive thoughts

and distress were not significantly higher for participants in underrep-

resented racial and ethnic groups compared to NHWhite participants

receiving an elevated amyloid result, though some observations may

warrant further study.
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