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Abstract
Introduction: An analysis of the ethnocultural and socioeconomic composition of
Alzheimer’s Disease Neuroimaging Initiative (ADNI) participants is needed to assess
the generalizability of ADNI data to diverse populations.
Methods: ADNI data collected between October 2004 and November 2020 were used
to determine ethnocultural and educational composition of the sample and differences
in the following metrics: screening, screen fails, enrollment, biomarkers.
Results: Of 3739 screened individuals, 11% identified as being from ethnoculturally
underrepresented populations (e.g., Black, Latinx) and 16% had <12 years of education.
Of 2286 enrolled participants, 11% identified as ethnoculturally underrepresented
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individuals and 15% had <12 years of education. This participation is considerably
lower than US Census data for adults 60+ (ethnoculturally underrepresented populations: 25%; <12 years of education: 4%). Individuals with <12 years of education failed
screening at a higher rate.
Discussion: Our findings suggest that ADNI results may not be entirely generalizable
to ethnoculturally diverse and low education populations.
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BACKGROUND
RESEARCH IN CONTEXT

Alzheimer’s disease (AD) is a large and growing public health threat
that is amplified in underrepresented populations (URPs) (ethnocul-

1. Systematic review: The authors reviewed the literature

tural [e.g., Black, Latinx, Asian Americans] and socioeconomically dis-

using electronic data bases (e.g., PubMed) and search

advantaged populations), which are disproportionally affected by AD.

engines (Google Scholar). Previous publications have

For URPs, AD disparities exist in prevalence, incidence, clinical demen-

demonstrated that underrepresented ethnocultural pop-

tia features, postdiagnosis survival, neuropathological features, and

ulations (e.g., Latinx, Black, Asian) are under-enrolled in

For instance, there is greater

most Alzheimer’ disease (AD) studies and that there are

populations.3–6

relationships between ethnocultural identity and screen-

However, AD risk differs across Latinx subpopulations.7–9 All Asian

ing, enrollment, and biomarkers. So far, few publications

American subpopulations have been found to have lower dementia

have addressed this issue in the Alzheimer’s Disease Neu-

biological and medical risk

factors.1,2

AD prevalence and incidences in Black and Latinx

incidences compared to non-Latinx

Whites.10

roimaging Initiative (ADNI) and focused on educational

Lower education has

been shown to be associated with a greater risk of

dementia11

attainment.

and

2. Interpretation: ADNI reflects the on-going challenges

neighborhood deprivation has been associated with worse cognitive
and accelerated neurodegeneration and cog-

with recruiting and enrolling underrepresented popula-

nitive decline in cognitively unimpaired middle- to older-aged adults.13

tions into most AD clinical research, especially multisite

The cause of these AD disparities is likely multifactorial and not well

observational studies and clinical trials. Our findings high-

understood. It is believed that differences in environmental/contextual

light the need for ADNI to increase enrollment of under-

influences, and social, psychological, behavioral, genetic, and health

represented ethnocultural and educational populations

factors contribute to disparities.1,14,15

to increase the generalizability of ADNI data to diverse

function in older adults12

populations

However, our understanding of the cause of disparities is hindered
by the widespread failure to successfully recruit and retain large study

3. Future directions: In response, an ADNI Diversity Task-

cohorts of URPs.16–19 There is emerging evidence that URP status

force was recently established to evaluate the current

is associated with lower research interest and participation in in-

efforts and facilitate improved recruitment approaches to

clinic observational studies. Regarding ethnocultural differences in AD

make the current and future ADNI phases more ethnocul-

research interest and participation (enrollment, study task completion,

turally and socioeconomically representative.

biomarker collection, retention), Black individuals are less likely to participate in a hypothetical preclinical AD trial20 and consent to brain
donation.21 Regarding research participation, the results of in-clinic
studies suggest higher retention rates in non-Latinx Whites compared

such as amyloid, for clinical trials. It is therefore important to inves-

to other ethnocultural groups in Alzheimer’s Disease Research Centers

tigate biomarker distribution among ethnocultural groups in ADNI as

(ADRCs)22 and other AD studies.23 Compared to non-Latinx White

differential distribution of biomarker positive individuals across ethno-

participants, participants from ethnocultural URPs are less likely to

cultural groups could impact such biomarker validation studies. There-

have genetic samples available,24 have lower ratio of completed brain

fore, the overall goal of this work was to describe screening and enroll-

donations to number of patients enrolled,25 and are less likely to agree

ment of ADNI participants between 2005 and 2020 and biomarkers,

to lumbar puncture.26,27 In an online AD-related registry, lower study

with a specific focus on ethnocultural and educational URP groups

withdrawal rates, higher completion and retention rates, and more

to assess the generalizability of ADNI data to diverse populations.

enrollment in referral studies was found among participants identifying

The first aim was to describe the sociodemographic characteristics of

as non-Latinx White and of higher educational attainment.28 A recent

everyone screened and enrolled in ADNI and compare the sociode-

analysis of data from ADRCs also found higher educational attainment

mographic characteristics of screened and enrolled ADNI participants

was associated with higher retention.22 Participation of more URPs in

to the US Census. We tested the hypothesis that screen fail rates are

AD research is crucial for producing more generalizable research find-

higher in ethnocultural and educational URPs. The second aim was

ings, elucidating AD health disparities, and developing effective thera-

to describe and compare participant characteristics (including demo-

peutics for diverse populations.

graphics and amyloid positivity) at the time of enrollment by ethnocul-

The Alzheimer’s Disease Neuroimaging Initiative (ADNI) is an ongo-

tural and educational attainment groups.

ing, longitudinal, multicenter observational study with the overall goal
of developing and validating clinical, imaging, genetic, and biochemical biomarkers for the use in AD clinical trials. Since inception in 2004,

2

METHODS

ADNI has generated >3600 publications. An analysis of the URP composition of ADNI participants, and the relationship between URP sta-

2.1

Sample

tus and screening and enrollment is important to assess the generalizability of ADNI data to diverse populations, and to inform future efforts

ADNI is an ongoing, longitudinal, multicenter study whose overall aim

to increase diversity. One of ADNI’s goals is to validate biomarkers,

is to develop and validate clinical, imaging, genetic, and biochemical

3
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biomarkers for use in AD clinical trials. Participants aged between 55

2.5

Statistical analysis

and 90 are recruited at >50 sites in the United States and Canada and
undergo a series of initial and longitudinal assessments, including a clin-

Summary characteristics of all ADNI participants who were ever

ical evaluation, neuropsychological tests, genetic testing, lumbar punc-

screened, failed screening, and passed screening were tabulated

ture, and magnetic resonance imaging and positron emission tomogra-

(including frequencies, percentages for categorical variables and mean,

phy (PET) scans. Participants are classified as cognitively unimpaired

standard deviation [SD] for continuous data). We assigned participants

(CU) or as having mild cognitive impairment (MCI) or dementia due to

into five mutually exclusive ethnocultural groups: Hispanic/Latino (Lat-

AD. Some ADNI phases added subjective cognitive decline (SCD) as an

inx), not Hispanic/Latino Black or African American (non-Latinx Black),

additional baseline diagnostic group, and stratified MCI into early and

not Hispanic/Latino Asian (Non-Latinx Asian), not Hispanic/Latino

late MCI. So far, there have been four phases of the ADNI study (1,

Caucasian/White (non-Latinx White), and not Hispanic/Latino other

GO, 2, and 3) and to the extent possible, participants were carried for-

racial group (Other). The “Other” group included participants who self-

ward (also referred to as rolled over) from previous phases for contin-

reported as American Indian, Alaska Native, Native Hawaiian/Pacific

ued monitoring, while new participants were added with each phase.

Islander, indicated more than one race, or refused to answer, each

This study focused on ADNI data across the four phases available by

of which represented a relatively small sample size. We determined

December 1, 2020 and included all unique individuals ever screened

whether screened participants screen failed at equal rates between

(N = 3739) and enrolled (N = 2286).

ethnocultural and education attainment groups using Pearson Chisquare test for categorical variables, Wilcoxon test for continuous vari-

2.2

Screening metrics

ables among education attainment groups, and the Kruskal–Wallis test
among ethnocultural groups. We also tested for the interaction of edu-

The following characteristics (age, sex at birth, ethnocultural identity,

cation and ethnicity on screening status (failed vs. passed) with logis-

education), diagnostic groups (CU, MCI, AD), and ADNI cohort (1, GO,

tic regression. Additionally, confidence intervals around the proportion

2, 3) were collected during screening and were retrieved for this study.

of each ethnocultural group were used to compare the ADNI popula-

Participants were categorized as having failed or passed screening

tion to the US Census 60+ population by ethnoracial group. If appropri-

requirements. SCD were included in the CU diagnostic group. Early and

ate, pairwise comparisons within groups were performed to determine

late MCI were included in the MCI group.

whether there were any significant differences among ethnocultural
groups. Odds ratios (ORs), 95% confidence intervals (CIs), and P-values

2.3

Enrollment metrics

Characteristics of all ever-enrolled participants were summarized,
including ADNI phase at baseline, sociodemographic information (age,

were reported. All analyses were performed in R (version 4.0.4).30 Due
to the exploratory nature of this analysis, no adjustments were made
for multiple comparisons and results are reported using point estimates, 95% CI, and unadjusted P-values.

sex at birth, education in years, educational attainment groups, ethnocultural group), diagnosis group, family history of AD/dementia,
biomarker data (apolipoprotein E ε4 carrier status, amyloid status).
Age is presented as a continuous variable and the sex at birth vari-

3
3.1

RESULTS
Screening

able differentiates between male and female. Education attainment
was included as a proxy for socioeconomic status and is presented as
continuous in years, as well as a two-level categorical variable (≤12
years, >12 years of education), and the ethnocultural group variable
included Latinx, non-Latinx Black, non-Latinx Asian, and non-Latinx
White. Among participants with amyloid PET or cerebrospinal fluid,
amyloid positive status required any one of: Pittsburgh compound
B standardized uptake value ratio (SUVR) > 1.43 at any visit (only
applies to ADNI-1), Florbetapir SUVR > 1.11 at baseline, Florbetaben
SUVR > 1.08 at baseline, or Roche CSF Abeta < 900 pg/ml at baseline;
else participants were identified as amyloid negative. Diagnosis group
included CU, MCI, and AD.

Since the start of ADNI a total of 3739 individuals have been screened.
Characteristics by screening status (failed vs. passed) are compared in
Table 1. Of all screened individuals, the average age was 72.6 years
(SD = 8.0), 1902 (52%) were male, 146 (4%) were Latinx, 67 (2%) nonLatinx Asian, 196 (5%) non-Latinx Black, 3170 (87%) non-Latinx White,
the average years of education was 15.9 (SD = 2.8), 580 (16%) had
≤12 years of education, and most had MCI (1852; 51%); 1378 (37%)
failed screening. Compared to the US Census 2019 American Community Survey for adults 60+ (Table 2), ADNI underrepresents Latinx
(Δ5.2%), non-Latinx Black (Δ = 4%), non-Latinx Asian (Δ = 2.7%), and
adults with education ≤12 years (Δ = 27.7%). There were significant
differences in age in years (P < .001), years of education (P = .016), edu-

2.4

US Census

cational attainment group (P = .006), diagnosis group (P < .001), and
original ADNI cohort (P < .001) between individuals who failed com-

The US Census data from the 2019 American Community Survey was

pared to those who did not fail. Individuals who failed screening were

used to determine nationally representative percentage estimates for

younger (71.65 [9.0] compared to 73.13 [7.4]) and had less education

the US population 60 years or older.29

(15.75 [3.0] compared to 16.04 [2.75]) compared to those who did not

4
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TA B L E 1

Participant characteristics of everyone screened

Age in yearsa

Total screened
(N = 3739)
n (%)

Failed screening
(N = 1378)
n (%)

Passed screening
(N = 2361)
n (%)

P

72.6 (8.0)

71.7 (9.0)

73.1 (7.4)

<0.001c
0.122d

Sex at birth
Female

1756 (48%)

645 (50%)

1111 (47%)

Male

1902 (52%)

652 (50%)

1250 (53%)

b

0.756d

Ethnocultural group
Latinx

146 (4%)

49 (4%)

97 (4%)

Non-Latinx Asian

67 (2%)

20 (2%)

47 (2%)

Non-Latinx Black

196 (5%)

72 (6%)

124 (5%)

Non-Latinx White

3170 (87%)

1113 (87%)

2057 (87%)

62 (2%)

26 (2%)

36 (2%)

15.9 (2.8)

15.7 (3.0)

16.0 (2.7)

Other
Education (years)

a

0.016c
0.006d

Educational attainment group
<12

580 (16%)

233 (18%)

347 (15%)

>2

3064 (84%)

1050 (82%)

2014 (85%)

CU

1852 (51%)

752 (60%)

1100 (47%)

MCI

1171 (32%)

319 (25%)

852 (36%)

AD

592 (16%)

184 (15%)

408 (17%)

1274 (34%)

452 (33%)

822 (35%)

Diagnosis group
<0.001d

Original ADNI cohort
ADNI-1
ADNI-GO

377 (10%)

234 (17%)

143 (6%)

ADNI-2

1232 (33%)

409 (30%)

823 (35%)

ADNI-3

856 (23%)

283 (21%)

573 (24%)

<0.001d

a

Mean (standard deviation) for continuous variables. N is the number of non-missing values.
P-values are derived from tests excluding the Others’ ethnocultural level.
c
Wilcoxon test.
d
Pearson test.
Abbreviations: AD, Alzheimer’s disease; ADNI, Alzheimer’s Disease Neuroimaging Initiative; CU, cognitively unimpaired; MCI, mild cognitive impairment.
b

TA B L E 2

ADNI enrolled participants compared to the US Census 2019 American Community Survey

US Census

ADNI screened
N = 3739

ADNI enrolled
N = 2286

Latinx

9.2%

146 (3%–5%)

88 (3%–5%)

Asian

4.7%

67 (1%–2%)

46 (1%–3%)

Ethnocultural group

Black

10.0%

196 (5%-6%)

114 (4%–6%)

White

74.6%

3170 (84%–86%)

2003 (86%–89%)

Other

4.1%

62 (1%–2%)

35 (1%–2%)

<=12

43.7%

580 (14%–17%)

339 (13%–16%)

>12

56.3%

3064 (81%–83%)

1947 (84%–87%)

Educational attainment group

Note: For ADNI screened and enrolled, the number per group and 95% confidence interval for proportion are shown.
Abbreviation: ADNI, Alzheimer’s Disease Neuroimaging Initiative.
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fail screening. There was no significant difference in screen fail rate
between non-URP and URP participants (P = 0.92, CI = –0.05, 0.04).

4.1
Screening and enrollment of ethnocultural
populations

We found no significant effect of the interaction between education
and ethnicity on screening status (OR = 0.61, CI = 0.27, 1.39). Individ-

Our first major finding was that only 11% of screened and enrolled par-

uals with education ≤12 years failed screening at a significantly higher

ticipants identified as Latinx, non-Latinx Black, or non-Latinx-Asian. In

rate (0.4) compared to individuals with an education >12 years (0.34)

contrast, the US Census reports 28% non-Whites aged 60+. This was

(P = 0.01, CI = 0.01, 0.10).

expected, as despite strong efforts and initiatives and overall advancement in novel initiatives to improve outreach and recruitment of participant volunteers, ethnocultural URPs remain underrepresented in

3.2

Enrollment

AD research.16–19,31 Trial recruitment is often described as being one
of the most prominent barriers to advancing our understanding of AD

3.2.1

Enrolled sample characteristics

interventions18 as it requires significant time, research and administrative personnel, and sufficient funds. Past studies show that recruit-

Of all enrolled participants (N = 2286), the mean age was 73.2 years,

ment of URPs is even more challenging due to population-specific

1214 (53%) were male, 1947 (85%) had >12 years of education, 88

barriers and facilitators of research participation. For example, com-

(4%) were Latinx, 46 (2%) were non-Latinx Asian, 114 (5%) were non-

mon barriers include mistrust and fear (e.g., due to previous exploita-

Latinx Black, and 2003 (88%) were non-Latinx White (and 35 Oth-

tion), stigma, racism, and competing demands and common facilitators

ers). Compared to the US Census 2019 American Community Sur-

include culturally tailored study designs, rapport, benefits to participa-

vey for adults 60+ (Table 2), ADNI enrollment underrepresents Latinx

tion, altruism, education, and endorsement from the family regarding

(Δ = 5.1%), non-Latinx Black (Δ = 4.7%), non-Latinx Asian (Δ = 2.6%),

study participation.17,32 To improve enrollment and retention of eth-

and adults with education ≤ 12 years (Δ = 28.7%). Sociodemographic,

nocultural URPs, it is important to better understand and address these

diagnostic, and biomarker characteristics are shown by ethnocultural

barriers and facilitators.

groups (Table 3) and by educational attainment groups (Table 4). There
were significant differences between ethnocultural groups in age in
years, sex at birth, education attainment group, education in years,
diagnosis group, and original ADNI protocol, as well as amyloid positivity status. There were also significant differences between educational attainment groups, age in years, sex at birth, diagnosis group,
original ADNI cohort, and amyloid positivity status. We used multivariable regression analysis to test whether the statistically significant differences due to ethnocultural and education attainment groups
on rates of amyloid positivity still existed after adjusting for age, sex,
diagnosis group, and educational attainment or ethnocultural group,
respectively (Table 5). Identifying as non-Latinx Asian was associated
with having 64% reduced odds of being amyloid positive than nonLatinx White participants (P = 0.014). Additionally, identifying as Lat-

4.2
Screening and enrollment by educational
attainment
Only 16% of the screened and 15% of the enrolled participants indicated having ≤12 years of education, which substantially underrepresents this group of participants compared to adults aged 60+ from
the 2019 US Census American Community Survey (44%).29 Participants with lower education were even more underrepresented than
ethnocultural URPs. As expected, ADNI participants from all ethnocultural populations were highly educated, ranging between 15.7 and
17.26 years of education, which is consistent with other AD-related
cohorts.33

inx was associated with having 46% reduced odds of being amyloid
positive than non-Latinx White participants (P = .031). There were

4.3

Screen fails of ethnocultural populations

no statistically significant associations with educational attainment
Contrary to hypothesis, our analyses did not show statistically signif-

groups.

icant differences in screen fail rates among ethnocultural URPs compared to non-Latinx White participants; however, these results will

4

DISCUSSION

need to be interpreted with caution due to the small sample size. We
expected that screen fails would be high among underrepresented eth-

The first main finding was that individuals identifying as ethnocul-

nocultural groups due to higher incidence of medical comorbidities in

tural and especially educational URPs are underrepresented among

URPs,34–37 which are likely a byproduct of disparities in social deter-

the screened and enrolled participants compared to the US Census.

minants of health among URPs. Based on these findings, differences

The second main finding was that lower education was associated with

in screen fail rates and dropout do not appear to account for less eth-

a higher screen fail rate. The third main finding was that after adjust-

nocultural diversity in ADNI. Potential explanations might be that eth-

ing for age, sex at birth, education, and diagnosis, non-Latinx Asian and

nocultural URPs were not approached with the current recruitment

Latinx participants were less likely to be amyloid positive compared to

strategies and/or that ethnocultural URPs were approached but did not

non-Latinx White participants.

advance past the prescreening process.
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TA B L E 3

Participant characteristics at time of enrollment by ethnocultural groups

Age in yearsa

Total
N = 2286
n (%)

Latinx
N = 88
n (%)

Non-Latinx
Asian
N = 46
n (%)

Non-Latinx
Black
N = 114
n (%)

Non-Latinx
White
N = 2003
n (%)

Others
N = 35
n (%)

P

73.21 (7.22)

70.23 (7.51)

73.93 (8.06)

71.45 (7.37)

73.46 (7.13)

71.13 (7.40)

<0.001b
<0.001c

Sex at birth
Male
Female
Education

a

1214 (53%)

36 (41%)

24 (52%)

41 (36%)

1101 (55%)

12 (34%)

1072 (47%)

52 (59%)

22 (48%)

73 (64%)

902 (45%)

23 (66%)

16.05 (2.76)

15.25 (3.25)

17.26 (2.14)

15.17 (2.94)

16.09 (2.72)

16.51 (2.80)

0.013c

Education attainment group
<12 years

339 (15%)

17 (19%)

1 (2%)

24 (21%)

292 (15%)

5 (14%)

>12 years

1947 (85%)

71 (81%)

45 (98%)

90 (79%)

1711 (85%)

30 (86%)
0.033c

Diagnosis group
Cognitively unimpaired

831 (36%)

35 (40%)

19 (41%)

58 (51%)

707 (35%)

12 (34%)

Mild cognitive impairment

1056 (46%)

39 (44%)

17 (37%)

39 (34%)

944 (47%)

17 (49%)

Alzheimer’s disease

399 (17%)

14 (16%)

10 (22%)

17 (15%)

352 (18%)

6 (17%)
0.427c

Family history of AD/dementia
No

833 (41%)

27 (36%)

17 (42%)

44 (48%)

731 (41%)

14 (45%)

Yes

1198 (59%)

49 (64%)

23 (57%)

48 (52%)

1061 (59%)

17 (55%)
0.005c

Original ADNI cohort
ADNI-1

<0.001b

819 (36%)

19 (22%)

14 (30%)

38 (33%)

740 (37%)

8 (23%)

ADNI-GO

131 (6%)

8 (9%)

1 (2%)

4 (4%)

113 (6%)

5 (14%)

ADNI-2

790 (35%)

31 (35%)

14 (30%)

34 (30%)

696 (35%)

15 (43%)

ADNI-3

546 (24%)

30 (34%)

17 (37%)

38 (33%)

454 (23%)

7 (20%)

Aβ +

372 (21%)

24 (34%)

12 (38%)

21 (25%)

312 (20%)

3 (11%)

Aβ–

1425 (79%)

47 (66%)

20 (62%)

64 (75%)

1270 (80%)

24 (89%)

Amyloid
0.002c

Abbreviations: Aβ, amyloid beta; AD, Alzheimer’s disease; ADNI, Alzheimer’s Disease Neuroimaging Initiative.
a
Mean (standard deviation) for continuous variables. N is the number of non-missing values. P-values are derived from tests excluding the Others’ ethnocultural level.
b
Tests used: Wilcoxon test.
c
Pearson test.

4.4

Screen fails by educational attainment

Although this analysis focused on ethnocultural groups and education attainment, we interestingly also found that individuals who failed

As hypothesized, we found that individuals with education ≤12

screening were younger and a higher proportion of individuals who

years failed screening at a higher rate compared to individuals with

screen failed were CU and screened in ADNI-GO compared to those

education >12 years. These results are consistent with previous

who did not fail. This is likely because certain ADNI phases restricted

findings.36,38 There is evidence that participants deemed as eligible

eligibility to certain diagnostic groups. For example, ADNI-GO enrolled

in randomized clinical trials tend to be better educated, compared

only individuals with early MCI. However, this is an interesting avenue

to ineligible

participants.36

One reason may be that individuals with

for further investigation.

lower educational attainment are less likely to be eligible due to the
greater presence of health issues compared to more highly educated
adults.38 Individuals with lower education might have more comorbidi-

4.5

Amyloid status

ties due to disparities in social determinants of health. The inclusion
of individuals with lower education might be particularly important in

We found that even after accounting for age, sex at birth, diagnosis,

AD prevention trials when considering the potential protective effect

and education, there were associations between ethnocultural pop-

of education39 on AD. These findings highlight the importance of

ulations and amyloid status. Specifically, non-Latinx Asians and Lat-

targeted recruitment and engagement strategies for individuals from

inx participants were less likely to be amyloid positive. These results

lower educational attainment backgrounds specifically.

must be interpreted with caution due the small and unrepresentative
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TA B L E 4

Participant characteristics at time of enrollment by educational attainment

Age in yearsa

Educational attainment ≤12 years
N = 339
n (%)

Educational attainment >12 years
N = 1947
n (%)

P

74.32 (7.08)

73.02 (7.22)

0.005c
0.001d

Sex at birth
Male

153 (45%)

1061 (54%)

Female

186 (55%)

886 (46%)

b

0.013d

Ethnocultural group
Latinx

17 (5%)

71 (4%)

Non-Latinx Asian

1 (0%)

45 (2%)

Non-Latinx Black

24 (7%)

90 (5%)

Non-Latinx White

292 (86%)

1711 (88%)

5 (1%)

30 (2%)

Others

<0.001d

Diagnosis group
Cognitively unimpaired

75 (22%)

756 (39%)

Mild cognitive impairment

172 (51%)

884 (45%)

Alzheimer’s disease

92 (27%)

307 (16%)
<0.001d

Family history of
AD/dementia
No

165 (53%)

668 (39%)

Yes

145 (47%)

1053 (61%)
<0.001d

Original cohort
ADNI-1
ADNI-GO

162 (48%)

657 (34%)

19 (6%)

112 (6%)

ADNI-2

109 (32%)

681 (35%)

ADNI-3

49 (14%)

497 (26%)
0.009d

Amyloid
Aβ+

204 (86%)

1221 (78%)

Aβ–

34 (14%)

338 (22%)

Abbreviations: Aβ, amyloid beta; AD, Alzheimer’s disease; ADNI, Alzheimer’s Disease Neuroimaging Initiative.
a
Mean (standard deviation) for continuous variables. N is the number of non-missing values.
b
P-values are derived from tests excluding the Others’ ethnocultural level.
c
Tests used: Wilcoxon test.
d
Pearson test.

sample of ADNI. However, these results are consistent with previous

4.6

ADNI Diversity Taskforce

research that found lower rates of amyloid positivity in aging minority cohorts (including Latinx and Asian participants).40 However, these

In response to the lack of diversity, an ADNI Diversity Taskforce

findings do not necessarily represent true shared biology or genetic

was recently established to evaluate the current efforts and facili-

make-up in this population. These findings stand in contrast to the

tate improved recruitment approaches to make the current and future

overall increased risk of AD in the Latinx population3,5 even though

ADNI phases more ethnoculturally representative. Some of the current

the risk differs across Latino ethnic groups.7—9 Recent research found

accomplishments of the taskforce include:

that Latinx individuals were more likely to have clinicopathologically

∙ Establishment, funding, and support of 12 Diversity Recruitment

defined cerebrovascular disease contributing to their dementia than

Hubs for ADNI-3
∙ Changes to ADNI protocol to facilitate research participation (e.g.,

non-Latinx White individuals,41 which might be a potential explanation for lower rates of AD biomarkers despite an increased AD risk.
The higher incidence of cerebrovascular disease among Latinx individuals might be due to social determinants of health that place them at
greater risk for developing this pathology. This is a complex issue that
needs to be explored further.

optional lumbar puncture and sharing of amyloid PET results)
∙ Hiring of an advertising agency that creates intensive, culturally tailored digital and print media marketing campaigns
∙ Development of a REDCap database to capture performance metrics of outreach efforts
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TA B L E 5 Association between sociodemographic characteristics
and amyloid positivity status

Predictor level
Ethnocultural group
(non-Latinx White)

(e.g., the Logical Memory Test - Delayed Paragraph Recall Paragraph A
used only education adjusted cut-offs). This is an important limitation

Amyloid positivity status (ref. level:
negative)

of the current study and a high priority future direction for ADNI to

Odds
ratio

based, culturally responsive approach to the diagnostic classification of
95% CI

P

use the best available tests and normative data to provide an evidence
ethnoculturally diverse participants.42,43 Future investigation will also
look at participant drop-out within ADNI and between ADNI phases.

1.000

Latinx

0.544

[0.313,0.947]

0.031

Non-Latinx Asian

0.359

[0.159,0.812]

0.014

Non-Latinx Black

1.074

[0.627,1.839]

0.796

Age (years)

1.049

[1.030,1.068]

<0.001

Male

1.01

[0.786,1.298]

0.936

>12 years of education

0.787

[0.523,1.185]

0.252

Diagnosis group (dementia)

1.000

Cognitively unimpaired

0.092

[0.052,0.163]

<0.001

those of ethnocultural diversity and of low education. This highlights

0.3

[0.169,0.535]

<0.001

the need for tailored enrollment and engagement strategies for URPs,

Mild cognitive
impairment

CONCLUSION

In conclusion, this study shows that so far ADNI has mostly recruited
and enrolled highly educated non-Latinx White older adults. This indicates that ADNI reflects the general recruitment and enrollment biases
present in most AD clinical research and suggests that ADNI findings may not be entirely generalizable to diverse populations including

Note: This section excludes the Others’ ethnocultural groups due to low
sample sizes in groups.
Abbreviation: CI, confidence interval.

4.7
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Limitations

which the newly established ADNI Diversity Taskforce aims to achieve.
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