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Abstract

Introduction: Although dementia prevalence differs by race, it remains unclear

whether cognition and neuropsychiatric symptom severity differ between Black and

White individuals with dementia.

Methods:UsingNational Alzheimer’s Coordinating Center (NACC) data, we evaluated

dementia prevalence in non-HispanicBlack andWhite participants and compared their

clinicodemographic characteristics. We examined race differences in cognition, neu-

ropsychiatric symptoms, and functional abilities in participants with dementia using

multivariable linear and logistic regressionmodels.

Results:Weincluded5,700Black and31,225Whiteparticipants across39Alzheimer’s

Disease Research Centers. Of these, 1,528 (27%) Black and 11,267 (36%) White par-

ticipants had dementia diagnoses. Despite having lower dementia prevalence, risk fac-

tors were more prevalent among Black participants. Black participants with dementia

showed greater cognitive deficits, neuropsychiatric symptoms/severity, and functional

dependence.

Discussion:Despite lower dementia prevalence, Black participants with dementia had

more dementia risk factors, as well as greater cognitive impairment and neuropsychi-

atric symptom severity thanWhite participants.
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1 BACKGROUND

Alzheimer’s disease and related dementias (ADRD) are a group of dis-

orders characterized by a decline in cognitive functioning leading to

loss of independence.1 Currently, Alzheimer’s disease (AD) is the sixth

leading cause of death in the United States and the fifth leading cause

of death amongadults age65andolder.2 Recent estimates suggest that

6.1 million people had clinical AD or mild cognitive impairment (MCI)

due to AD in 2017, a number expected to grow to 15million by 2060.3

Alongside the increased prevalence of ADRD in the United States,

changes in the demographic composition of the country are also antic-

ipated in coming decades. Current projections suggest that, by 2050,

42% of the nation’s older adults will be racial/ethnic minorities.4,5

Given theexpectedgrowth rateofADRD ishighest among racial/ethnic

minority groups, this confluence of factors warrants vigilant attention

to address existing healthcare disparities and ensure equitable access

to care is available for at-risk groups.1

According to the US Census Bureau,6 the US population is approx-

imately 76.5% White and 13.4% Black, excluding those who identify

as bi- or multiracial. Among those 65 years and older, Black individ-

uals have the highest reported risk of ADRD relative to other racial

groups.7 For example, although empirical estimates suggest the preva-

lence of AD in Black individuals is highly variable, ranging from 14% to

500% greater than their White counterparts,8 the most common and
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conservative finding is that Black individuals are roughly 1.5 to 2 times

as likely to develop AD compared toWhite individuals.9–11

Among the factors that may contribute to these observed discrep-

ancies, dementia risk factors deserve close consideration. Although

race is not a biological distinction, certain physiological characteris-

tics, diseases, and lifestyle factors associatedwith dementia risk differ-

entially impact members of racial/ethnic minority groups.2,12–17 Here,

we define dementia risk factors as a set of physiological variables

(e.g., body mass index [BMI], blood pressure), cardiovascular condi-

tions (e.g., hypertension, diabetes mellitus, stroke, myocardial infarc-

tion, congestive heart failure), and lifestyle factors (e.g., smoking) that

have been consistently associated with dementia and late-life cogni-

tive decline.18–20 The emergence of these dementia risk factors may

be driven by more distal factors such as socioeconomic status, health-

care access/insurance coverage, clinical presentation, and timing of

diagnosis.12,15,21–23 Beyond consideration of the race-specific distri-

bution of dementia risk factors, the co-occurrence of neuropsychiatric

symptoms deserves additional attention to further address barriers to

accurate and early diagnosis of ADRD among racial/ethnic minority

groups.

Neuropsychiatric symptoms are common in ADRD.24 These symp-

toms are interdependent and present in a heterogeneous manner

across individuals.25 For example, neuropsychiatric symptoms accom-

panyingADRDmay include hallucinations, delusions, agitation, aggres-

sion, apathy, depression, and insomnia.26 Clinical presentation of

ADRD may also vary by racial/ethnic group or may be impacted by

cultural factors. For instance, some research has suggested that Black

individuals more frequently report hallucinations in conjunction with

probable AD diagnosis.27 Additionally, Black participants with AD

reported more frequent insomnia, greater functional impairment, and

a shorter duration of illness at the time of initial diagnosis in another

study.28 These variations in clinical presentation may undermine diag-

nostic accuracy, as there is evidence that missed diagnosis of ADRD is

more common among older Black andHispanic/Latinx individuals than

among olderWhite individuals.29–30

Given the well-documented health disparities that exist between

racial groups in the United States, further investigation into how such

disparities impact the rate of cognitive diagnoses secondary to AD is

needed. Beyond differences in cognitive performance that may under-

lie such diagnostic discrepancies among racial groups, possible racial

differences in neuropsychiatric symptoms and functional ability war-

rant further study to better assess confounds to dementia diagnosis.

Substantial gaps in the scientific literature remain regarding the impact

of racial/ethnic factors onADRD, due in part to underrepresentation of

non-White participants in population-based cohort studies investigat-

ing the national prevalence of ADRD,2,4,23 which only serves to mag-

nify bias and inequity within the healthcare system. The present study

is the first, to our knowledge, to retrospectively investigate racial rep-

resentation and neuropsychiatric symptoms of non-Hispanic Black and

White individuals within the Uniform Data Set (UDS) of the National

Alzheimer’s Coordinating Center (NACC). Specifically, we aimed to: (1)

determine the rates of dementia diagnosis among non-Hispanic Black

and White participants in the full sample, and (2) examine racial dif-

HIGHLIGHTS

∙ Racial disparities are significant health concerns in the

context of dementia.

∙ Black persons are at greater risk of dementia than their

White counterparts.

∙ Black persons had 64.9% reduced odds of dementia diag-

nosis upon first visit.

∙ Hallucinations and delusionswere significantlymore com-

mon among Black persons.

RESEARCH INCONTEXT

1. Systematic review:Converging interdisciplinary evidence

through PubMed and CINAHL databases suggest signif-

icantly greater risk factors for dementia among Black

persons compared to White. It has also been found

that national databases, such as death records, generally

underestimate dementia prevalence across racial groups,

contrasting rates suggested by population-based sam-

ples.

2. Interpretation: Our findings from National Alzheimer’s

Coordinating Center (NACC) data suggest racial dispari-

ties in the context of dementia. This is the first study of

the NACC database, to our knowledge, to discover sig-

nificantly lower odds of dementia diagnoses among Black

participants despite unique risk factor profiles, more sig-

nificant cognitive decline, and commensurate functional

decline.

3. Future directions: Future studies could further explore

culturally competent approaches to the diagnosis of

dementia. Accounting for neuropsychiatric profiles

among Black persons, particularly positive symptoms,

mayhelp to ensure that cognitive decline is still attributed

to an accurate primary etiologic diagnosis.

ferences in cognitive performance, neuropsychiatric symptoms, and

functional abilities among participants with dementia. Importantly, the

NACC,which aggregates data fromAlzheimer’sDiseaseResearchCen-

ters (ADRCs) across the United States, is not necessarily represen-

tative of the population of Black and White individuals living within

the community. The recent finding that ADRC recruitment and enroll-

ment factors differ between Black and White participants highlights a

potential source of bias that may influence clinic-based studies of race

differences.31 However, given that data fromADRCsarewidely used to

make inferences about ADRD, it is important to understand how Black

andWhite individuals in this clinic-based sample differ with respect to

important clinical characteristics.
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2 METHODS

2.1 National Alzheimer’s Coordinating Center
Uniform Data Set

Data for this retrospective study were obtained from the UDS of the

NACC, a public dataset established in 1999by theNational Institute on

Aging that centralizes data across all ADRCs, including but not limited

to demographic information, personal and family histories of AD, etio-

logic diagnoses, cognitive statuses and functioning,32 andneuropathol-

ogy measures. The UDS data should be viewed as a case series with

ongoing data collection, including data up to the quarterly data freeze

date of March 1, 2020. Replication efforts can use data before or after

any of these scheduled freeze dates.

2.2 Study design and participant selection

Extracted UDS data for this analysis represent 39 ADRCs. This study

considered all participants meeting inclusion criteria from Septem-

ber 1, 2005, up to March 1, 2020 (total N = 36,925; dementia only

N= 12,795), with the exception of analyses related specifically to cog-

nitive test scores (Files 1–2 in supporting information). Only initial visit

cognitive data from tests included in the UDSNeuropsychological Bat-

tery (UDSNB) 3.0 revision were included in analyses. Unlike the full

sample, individuals who completed the UDSNB 3.0 revision were ini-

tially seen between March 1, 2015, and March 1, 2020. To maximize

our sample, we did not exclude those who completed cognitive tests

prior to 2015, but removed participants on a test-by-test basis that

included all tests that were present in both the earlier battery and the

3.0 revision (dementia only cognitive analysis N = 11,026; Files 2–3

in supporting information). As we only used and analyzed data from

the initial (index) visit for all eligible participants, this study was cross-

sectional. Inclusion criteria included baseline data availability and non-

Hispanic Black or non-Hispanic White race. We excluded all other

reported races, including bi- and multiracial participants (e.g., White

Hispanic, Black Hispanic), as well as participants for whom English was

a second language. The exclusion of theHispanic ethnicity was decided

upon because it was not mutually exclusive, and beyond the scope of

our study.

For cognitive data at the initial visits, each participant was charac-

terized as “normal cognition,” “impaired not MCI,” “MCI,” or “demen-

tia.” For cognitive, neuropsychiatric, and daily functioning analyses,

participants with all-cause dementia (not specified by underlying eti-

ology) were included. Participantswere excluded from analyses of cog-

nitive data only, if they presented with primary sensory deficits (e.g.,

visual and/or hearing impairments even after correction), or if they

were not tested in English, due to the impact of these factors on test

performance. Only initial visit cognitive data from tests comprising the

UDSNB3.0 revisionwere included in analyses. However, earlier partic-

ipants completed certain tests that were later included in the UDSNB

3.0 revision, such as the Trail Making Test (TMTA&B).

2.3 Cognitive, demographic, and clinical variables

Cognitive data were used from UDSNB 3.0 tests, as well as two

informant-report measures, which included the following tests: the

Montreal Cognitive Assessment (MoCA), TMT A & B, Digit Span

Forward (DSF) and Backward (DSB), Verbal Fluency Phonemic Test,

Category Fluency, Multilingual Naming Test (MINT), Craft Story 21

(Immediate & Delayed Recall), and Benson Figure (Copy & Recall).

Informant-report measures included the Neuropsychiatric Inventory

Questionnaire (NPIQ) and the Functional Activities Questionnaire

(FAQ). UDSNB 3.0-specific normative data was used to calibrate

measures (excluding MoCA, NPIQ, and FAQ) for age, sex, and

education.33–34 Additionally, we extracted relevant demographic

and clinical variables from the visit concurrent with the cognitive

assessment (see Tables 1 and 2). For a detailed description of cognitive

variables, please see https://naccdata.org/data-collection/forms-

documentation/uds-3.

2.4 Statistical analysis

Analyses were performed with SPSS Statistics software, version 26

(IBM). Data visualizationwas completed usingGraphPadPrism version

8 (GraphPad Software). Chi-square (χ2) tests of independence were

used to examine the relation between race and dementia status for

the full sample, as well as the associations among race and medical,

clinical, and demographic categorical variables. Independent samples

t-tests were used to compare continuous patient characteristics, strat-

ified by race.

As noted above, cognitive, neuropsychiatric, and daily function-

ing variables were only examined in the dementia sample. To ana-

lyze differences in performance across cognitive variables between

Black and White participants, we used univariate general linear mod-

els with and without adjusting for age, sex, and education. To exam-

ine race differences in neuropsychiatric symptoms (NPIQ) and daily

functioning (FAQ), we used χ2 tests of independence as well as unad-

justed and adjusted (for age, sex, and education) binary logistic mod-

els. For each FAQ item, “Normal” and “Has difficulty, but does by

self” responses were coded as “0” and “Requires assistance” and

“Dependent” responses were coded as “1.” In addition, NPIQ (symp-

tom count and severity, separately) and FAQ items were summed

across domains (where higher scores reflect greater functional depen-

dence/impairment) and compared racial groups using corrected (for

age, sex, and education) and uncorrected univariate general linear

models. Partial eta squared (𝜂2p ) and exponentiated betas (eβ; anal-

ogous with odds ratios) were used as estimates of effect size for

between-group general linear, and binary logistic regression models,

respectively. Based on preliminary data screening, NPIQ total severity,

FAQ total, and all cognitive variables were rank-transformed to cor-

rect for distribution non-normality. Analysis also revealed no pattern

of systematic missingness (between races) among variables (NPIQ:

both White and Black = 3.6% missingness; FAQ: White = 35.5%,

Black= 39.5%missingness, Ps> .05).

https://naccdata.org/data-collection/forms-documentation/uds-3
https://naccdata.org/data-collection/forms-documentation/uds-3
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TABLE 1 Demographic and clinical characteristics and dementia status at baseline among the full National Alzheimer’s Coordinating Center
sample, stratified by race, 2005–2020

Characteristic Black(N= 5,700) White (N= 31,225) t (d) χ2 (OR)

Demented at baseline visit 1,528 (26.8) 11,267 (36.1) – 183.17 (0.65)***

Demographic variables

Age (years), M (SD) 72.12 (9.08) 71.77 (10.69) 2.33 (0.035)*** –

Education (years), M (SD) 13.98 (3.29) 15.72 (2.87) –41.11 (.564)*** –

Sex, No. (%)†

Female 4,138 (72.6) 14,560 (46.6) – 724.31 (.14)***

Male 1,562 (27.4) 16,665 (53.4)

APOE ε4 alleles, No. (%)‡

0 allele 1,947 (54.4) 13,484 (58.9) – 27.48 (1.20)***

1 allele 1,373 (38.4) 7,798 (34.1)

2 alleles 258 (7.2) 1,599 (7.0)

Physiological & lab variables, M (SD)

Bodymass index, kg/m2 29.44 (6.42) 26.63 (4.94) 35.44 (0.49)*** –

Systolic BP, mmHg 138.36 (20.02) 133.36 (18.55) 17.60 (0.26)*** –

Diastolic, mmHg 77.57 (11.67) 74.96 (10.43) 16.23 (0.24)*** –

Hypercholesterolemia,No. (%)§ 2,898 (51.7) 15,344 (49.7) – 7.39 (1.08)**

Cardiovascular Disease, No. (%)

Hypertension§ 4,183 (73.7) 14,089 (45.3) – 1,546.32 (3.38)***

Diabetes mellitus§ 1,500 (26.5) 2,879 (9.2) – 1,359.86 (3.54)***

Stroke§ 428 (7.5) 1,206 (3.9) – 151.72 (2.02)***

Myocardial infarction§ 301 (5.3) 1,689 (5.4) – 0.14 (0.98)

Congestive heart failure§ 30 (2.3) 58 (0.8) – 23.18 (2.85)***

Medication use, No. (%)

Antihypertensive 3,765 (66.7) 15,239 (49.3) – 576.71 (2.06)***

Cholesterol-lowering 2,218 (39.3) 12,736 (41.2) – 7.40 (0.92)**

Diabetes medication 1,109 (19.6) 2,207 (7.1) – 903.94 (3.18)***

Smoking status

Cigarette use (years), M (SD) 11.93 (17.24) 9.53 (14.63) 10.81 (0.15)*** –

Current cigarette use (years), No. (%) 481 (8.5) 1,209 (3.9) – 229.06 (2.28)***

Notes:Values aredisplayedasM (SD) for continuous variables, andNo. (%) for all categorical variables; percentages arewithin-column (e.g., race);ORanalyses

conductedwith Black coded 1 andWhite coded 0.

CONSORT flow diagram represented in Supplemental File 1.
†ϕdisplayed for sex comparison effect size; ‡ORshown reflects binary comparison (e.g., 0 vs.≥1APOE ε4 allele); §Frequencies reflect any history (e.g., remote,

recent, or active).

Abbreviations: APOE, apolipoprotein E; BP, blood pressure; M, mean; No., number; OR, odds ratio; SD, standard deviation.

**P< .01; ***P< .001.

3 RESULTS

A total of 5,700 non-Hispanic Black (15%) and 31,225 non-Hispanic

White (85%) individuals who participated in the UDS from 2005 to

2020 were included in the final analytic sample. Tables 1 and 2 report

demographic and clinical data for the full sample and the subset of indi-

viduals with dementia. At the index (baseline) visit, 26.8% (N = 1,528)

of Black participants were diagnosed with dementia, whereas 36.1%

(N = 11,267) of White participants were diagnosed with dementia

(χ2= 183.17; P< .001; Table 1). Analysis also showed that Black partic-

ipants had 35% lower odds of having a dementia diagnosis at the initial

visit relative to White participants. The three most common demen-

tia primary etiologies for the Black participants were AD (N = 1,292,

84.6%), vascular dementia (N = 76, 5.0%), and Lewy body dementia

(LBD; N = 61, 4.0%), while the primary etiologies for White partici-

pants were AD (N= 7,936, 70.4%), frontotemporal lobar degeneration

(N= 1,611, 14.3%), and LBD (N= 758, 6.7%). The frontotemporal lobar

degeneration classification included all frontotemporal dementias and

primary progressive aphasia, with the exclusion of amyotrophic lateral

sclerosis.
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TABLE 2 Demographic and clinical characteristics amongNational Alzheimer’s Coordinating Center participants with dementia at baseline,
stratified by race, 2005-2020

Characteristic Black (N= 1,528) White (N= 11,267) t (d) χ2 (OR)

Demographic variables

Age (years), M (SD) 76.04 (9.11) 72.24 (10.50) 13.47 (0.39)*** –

Education (years), M (SD) 12.75 (3.56) 15.12 (3.01) 28.10 (0.72)*** –

Sex†

Female, No. (%) 1,021 (66.8) 5,509 (48.9) – 172.99 (.12)***

Male, No. (%) 507 (33.2) 5,758 (51.2)

APOE ε4 alleles, No. (%)‡

0 allele 318 (36.1) 3,839 (47.3)

1 allele 433 (49.1) 3,358 (41.4) – 41.22 (1.59)***

2 alleles 130 (14.8) 916 (11.3)

Physiological & lab variables, M (SD)

Bodymass index, kg/m2 27.01 (5.81) 26.27 (4.83) 5.01 (0.14)*** –

Systolic BP, mmHg 139.59 (21.20) 133.83 (19.11) 10.38 (0.29)*** –

Diastolic BP, mmHg 76.90 (11.96) 75.25 (10.72) 5.32 (0.15)*** –

Hypercholesterolemia, No. (%)§ 751 (50.3) 5,506 (49.4) – 0.36 (1.03)

Cardiovascular disease, No. (%)

Hypertension§ 1,148 (75.4) 5,135 (45.8) – 469.73 (3.63)***

Diabetes mellitus§ 379 (25.0) 1,043 (9.3) – 330.94 (3.25)***

Stroke§ 207 (13.6) 598 (5.3) – 155.24 (2.80)***

Myocardial infarction§ 100 (6.6) 679 (6.1) – 0.64 (1.09)

Congestive heart failure§ 86 (5.7) 266 (2.4) – 54.05 (2.47)***

Medication use, No. (%)

Antihypertensive 1,031 (68.4) 5,392 (48.2) – 216.28 (2.32)***

Cholesterol-lowering 620 (41.1) 4,522 (40.5) – 0.26 (1.03)

Diabetes medication 272 (18.0) 775 (6.9) – 216.68 (2.96)***

Smoking status

Cigarette use (years), M (SD) 11.55 (17.65) 9.71 (15.35) 4.13 (0.11)*** –

Current cigarette use, No. (%) 103 (6.8) 483 (4.3) – 18.62 (1.62)***

Notes:Values aredisplayedasM (SD) for continuous variables, andNo. (%) for all categorical variables; percentages arewithin-column (e.g., race);ORanalyses

conductedwith Black coded 1 andWhite coded 0.

CONSORT flow diagram represented in Supplemental File 2.
†ϕdisplayed for sex comparison effect size; ‡ORshown reflects binary comparison (e.g., 0 vs.≥1APOE ε4allele); §Frequencies reflect anyhistory (e.g., remote,

recent, or active).

Abbreviations: APOE, apolipoprotein E; BP, blood pressure; M, mean; No., number; OR, odds ratio; SD, standard deviation.

***P< .001.

Despite the lower dementia prevalence, dementia risk factors were

more widespread among Black participants compared toWhite partic-

ipants in the full sample (Table 1), including significantly fewer years

of education, and greater rates of hypertension and diabetes. Further

analysis revealed a disproportionately higher number of Black partic-

ipants with ≤12 years of education (N = 2,223, 39%) compared to

White participants (N = 6,247, 20%). Additionally, we note that Black

men were considerably underrepresented, comprising only 27% of the

full sample of Black participants. By comparison, men represented just

over half (53%) ofWhite participants.

Important race differenceswere also present in the subset of NACC

participants diagnosed with dementia. Specifically, Black participants

with dementia were significantly older, more likely to have ≤12 years

and less likely to have ≥16 years of education, and more likely to pos-

sess one or more copies of the apolipoprotein E (APOE) ε4 allele. Addi-

tionally, vascular risk factors, including BMI, hypertension, and dia-

betes, were more prevalent among Black participants with dementia

(Table 2).

Regarding cognition, Black participants with dementia generally

had lower scores on the MoCA screening instrument, compared to
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TABLE 3 Cognition amongNational Alzheimer’s Coordinating Center participants with dementia at baseline, stratified by race

Black (N= 1,311)† White (N= 9,715)† Unadjusted Adjusted

Measure M (SD) Med (IQR) M (SD) Med (IQR) F (𝜂2p ) F (𝜂2p )

MoCA‡ 13.03 (5.99) 13.00 (6.00) 15.52 (6.22) 16.00 (7.00) 23.15 (.013)*** 11.403 (.006)***

TMTA 12.74 (32.33) 18.91 (30.68) 19.86 (37.03) 33.55 (26.10) 1007.29 (.012)*** 218.98 (.024)***

TMTB 18.48 (22.09) 23.06 (36.06) 20.22 (28.32) 27.13 (42.76) 19.57 (.003)*** 89.00 (.013)***

DSF 42.99 (10.22) 41.43 (16.93) 42.12 (10.49) 41.67 (13.37) 0.35 (< .001) 1.95 (.001)

DSB 35.59 (9.85) 34.77 (13.33) 36.84 (10.74) 36.36 (13.05) 1.51 (< .001) 11.95 (.007)***

AN 30.07 (9.52) 30.00 (15.95) 30.55 (11.08) 30.26 (14.31) 2.09 (< .001) 27.26 (.003)***

LF (F & L) 36.22 (10.50) 34.28 (16.51) 36.81 (11.88) 36.31 (15.05) 0.56 (< .001) 5.00 (.003)*

MINT 16.05 (35.94) 27.27 (20.42) 23.98 (33.01) 34.44 (28.57) 12.48 (.007)*** 13.36 (.008)***

BF Copy 29.89 (30.36) 39.29 (18.94) 27.67 (36.48) 41.11 (18.57) 0.24 (< .001) 2.43 (.001)

BFDR 22.57 (13.91) 19.69 (25.89) 22.92 (15.28) 19.70 (23.64) 0.04 (< .001) 3.14 (.002)

CS21 IR 30.10 (10.70) 28.20 (17.17) 30.07 (10.40) 29.11 (12.91) <0.01 (< .001) 1.61 (.001)

CS21DR 28.12 (9.48) 26.14 (19.61) 28.50 (9.89) 26.14 (15.03) 0.10 (< .001) 3.33 (.002)

Notes: Other thanMoCA (which used raw scores), all cognitive datawere transformed into standardized T-scores, calibrated for age, sex, and years of educa-
tion. Adjusted statistical models include age, sex, and education as covariates. Cognitive variables were rank transformed due to distribution non-normality.
†Sample sizes varied according to cognitive test (Supplemental Files 2-3); ‡MoCA not adjusted for education.

Abbreviations: 𝜂2p , partial eta squared; AN, Animal Naming; BF, Benson Figure; CS21, Craft Story 21-Item; DR, Delayed Recall; DSB, Digit Span Backward;

DSF, Digit Span Forward; IQR, interquartile range; IR, immediate recall; LF, Letter Fluency; M, mean; Med, median; MINT, Multilingual Naming Test; MoCA,

Montreal Cognitive Assessment; SD, standard deviation; TMT, Trail Making Test.

*P< .05; ***P≤ .001.

White participants (mean difference: 2.5 points). Further analysis of

race difference among cognitive measures (Table 3) revealed a pat-

tern of comparatively lower performances on measures of process-

ing speed (TMT A), executive function/working memory (TMT B, DSB),

and language (Category Fluency, Verbal Fluency Phonemic Test,MINT)

among Black participants, after adjusting for age, sex, and education,

though these effects were generally small. Post hoc analyses indi-

cated that these racial differences were generally present across vary-

ing levels of dementia severity, as measured by the Clinical Dementia

Rating (CDR) Scale (Figure 1). Notably, Black and White participants

with dementia did not differ on measures of memory or visuospatial

abilities.

Neuropsychiatric symptoms were also more likely to occur in Black

participants with dementia than in White participants with dementia,

measured by the NPIQ informant reports. In models adjusted for age,

sex, and education, the odds of experiencing delusions and hallucina-

tionswere approximately double among Black individuals with demen-

tia (Table 4). Other symptoms, including agitation/aggression, disin-

hibition, irritability/lability, motor disturbances, abnormal nocturnal

behavior, and appetite/eating changes, were also more likely to occur

in Black participants with dementia after accounting for demographic

covariates. Black andWhite participantswith dementia did not differ in

affectiveor anxiety symptoms, or apathyand indifference.Blackpartic-

ipants with dementia reported approximately one point greater func-

tional impairment on the FAQ (Table 5). However, this significant dif-

ferencewas not retained in the adjustedmodel. As with cognitive data,

effects were small across FAQ analyses.

4 DISCUSSION

This study retrospectively investigated the racial representation of

non-Hispanic Black and White individuals within a national ADRD

medical research database, and examined race differences in cognitive

performance, neuropsychiatric symptoms, and functional impairment.

The prevalence of dementia diagnoses among non-Hispanic Black par-

ticipants was significantly lower than that of non-Hispanic White par-

ticipants among the NACC dataset, an unexpected result given that

the prevalence of dementia among Black individuals tends to be higher

than that of White individuals in community-based samples.35 This

finding was especially surprising given that known risk factors for

dementia (e.g., hypertension, diabetes)were consistently higher among

Black participants in this sample, mirroring prior literature.36

ConsideringADRDs are currently diagnosed based on clinical symp-

toms, the unexpectedly low prevalence of dementia among Black par-

ticipants may be explained, at least in part, by the methodology used

tomake such judgments. For instance, the use of race-based norms has

recently been criticized for its potential for systemic bias.37 Although

race-based norms were developed to reduce harm from potential

overidentification of cognitive impairment among racial/ethnic minori-

ties, it is becoming increasingly clear that race represents a crude

proxy for social determinants of health, such as early-life experiences,

disparate educational quality, socioeconomic status, actual and per-

ceived discrimination, experiences of segregation, and neighborhood

disadvantage. Similar criticisms have been offered about education-

based norms, such that years of education is an imprecise measure of
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TABLE 4 Neuropsychiatric presentations amongNational Alzheimer’s Coordinating Center participants with dementia at baseline, stratified
by race

NPIQDomainNo. (%)Symptom

present:

Black

(N= 1,528)†
White

(N= 11,267)† χ2 (ϕ)
Unadjustedeβ (95%
CI) Adjustedeβ (95%CI)

Agitation/aggression 707 (48.0) 3,820 (35.2) 92.00 (.09) 1.70 (1.53, 1.90)*** 1.69 (1.51, 1.90)***

Anxiety 565 (38.4) 4,568 (42.1) 7.40 (–.03) 0.86 (0.77, 0.96)** 0.90 (0.80, 1.01)

Apathy/indifference 655 (44.5) 5,234 (48.2) 7.24 (–.02) 0.86 (0.77, 0.96)** 0.95 (0.85, 1.07)

Appetite/eating problems 539 (36.6) 3,365 (31.0) 18.74 (.04) 1.29 (1.15, 1.44)*** 1.39 (1.24, 1.57)***

Delusions 461 (31.3) 1,576 (14.5) 264.78 (.15) 2.68 (2.37, 3.03)*** 2.27 (1.99, 2.58)***

Depression/dysphoria 608 (41.4) 4,462 (41.1) 0.03 (< .01) 1.01 (0.90, 1.13) 1.04 (0.92, 1.17)

Disinhibition 394 (26.8) 2,800 (25.8) 0.66 (.01) 1.05 (0.93, 1.19) 1.21 (1.06, 1.38)**

Elation/euphoria 99 (6.7) 772 (7.1) 0.30 (–0.01) 0.94 (0.76, 1.17) 1.19 (0.94, 1.49)

Hallucinations 264 (17.9) 972 (9.0) 115.84 (.10) 2.22 (1.92, 2.58)*** 2.03 (1.73, 2.38)***

Irritability/lability 671 (45.6) 4,435 (40.9) 12.09 (.03) 1.21 (1.09, 1.36)*** 1.25 (1.12, 1.40)***

Motor disturbances 476 (32.3) 2,709 (25.0) 36.83 (.06) 1.44 (1.28, 1.62)*** 1.58 (1.39, 1.78)***

Nighttime behaviors 568 (38.7) 3,360 (31.0) 34.74 (.05) 1.40 (1.25, 1.57)*** 1.49 (1.33, 1.68)***

Measure, M (SD) Black White Unadjusted F (𝜂2p ) Adjusted F (𝜂2p )

NPIQ total severity 6.74 (5.92) 5.57 (5.02) 41.63 (.003)*** 59.46 (.005)***

NPIQ total symptoms 4.09 (2.84) 3.53 (2.55) 60.49 (.005)*** 80.55 (.007)***

Values are displayed as No. (%) for all NPIQ variables, within each column (e.g., within race).

Adjusted statisticalmodels include age, sex, and education as covariates. NPIQ total severity scoreswere rank transformeddue to distribution non-normality.
†Sample sizes varied nominally according to NPIQ symptom domain (Supplemental File 3).

Abbreviations: 𝜂2p , Partial eta squared; e
β , exponentiated beta; M, mean; No., number; NPIQ, Neuropsychiatric Inventory Questionnaire; SD, standard devia-

tion.

**P< .01; ***P< .001.

TABLE 5 Functional abilities amongNational Alzheimer’s Coordinating Center participants with dementia at baseline, stratified by race

FAQDomain,No. (%)Functionally
dependent for:

Black

(N= 1,528)†
White

(N= 11,267)†
Unadjustedeβ

(95%CI)

Adjustedeβ

(95%CI)

Attending to TV/reading 263 (17.8) 1,620 (14.7) 1.26 (1.09, 1.45)** 1.05 (0.91, 1.23)

Kitchen appliances (stove) 381 (26.2) 2,317 (21.5) 1.30 (1.14, 1.47)*** 1.12 (0.98, 1.28)

Managing finances 792 (57.8) 5,479 (55.7) 1.09 (0.97, 1.22) 0.97 (0.86, 1.09)

Meal preparation 559 (40.9) 3,510 (37.0) 1.18 (1.05, 1.33)** 1.04 (0.92, 1.18)

Playing games/hobbies 384 (32.2) 2,543 (25.6) 1.38 (1.21, 1.57)*** 1.24 (1.09, 1.42)**

Remembering events/tasks 625 (42.1) 3,766 (34.1) 1.40 (1.26, 1.57)*** 1.19 (1.06, 1.33)**

Shopping 557 (38.4) 3,484 (32.4) 1.30 (1.16, 1.46)*** 1.12 (0.99, 1.26)

Taxes/paperwork 802 (64.6) 5,906 (62.5) 1.10 (0.09, 1.24) 0.92 (0.81, 1.05)

Tracking current events 468 (32.1) 2,453 (22.4) 1.64 (1.45, 1.84)*** 1.30 (1.15, 1.47)***

Transportation/travel 778 (53.5) 5,333 (48.7) 1.21 (1.09, 1.35)*** 0.99 (0.88, 1.11)

Measure Black White Unadjusted F (𝜂2p ) Adjusted F (𝜂2p )

FAQ total,M (SD) 19.51 (9.27) 18.34 (8.88) 18.18 (.002)*** 2.80 (< .001)

Notes: Values are displayed as No. (%) for all FAQ variables, within each column (e.g., race).

Adjusted statistical models include age, sex, and education as covariates.

FAQ total scores rank transformed due to distribution non-normality.
†Sample sizes varied nominally according to FAQ domain (Supplemental File 3).

Abbreviations: 𝜂2p , partial eta squared; e
β , exponentiated beta; FAQ, Functional Activities Questionnaire;M,Mean; SD, standard deviation.

**P< .01; ***P≤.001.
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educational experience among racial/ethnic minorities.38 Studies have

demonstrated that quality of education, as measured by literacy, is a

more sensitive predictor of memory decline in racial/ethnic minority

samples than years of education.39–41 This may have been a factor

in the varying prevalence rates of dementia diagnoses in the current

study given that, while Black participants had fewer years of education,

educational quality was not a consideration.

When faced with the substantial limitations of the available nor-

mative data, clinicians are left to their own judgments to determine

whether racial/ethnic minority individuals meet clinical criteria for

a dementia diagnosis. This may result in unconscious bias, given

that biases are often overlooked or disregarded when interpreting

race differences and are exacerbated in the context of inadequate

normative data and diagnostic criteria.42 These clinical scenarios likely

increase the risk of clinicians acting based on heuristics differentially

susceptible to bias.42 Another possible ramification is that racial/ethnic

minority groups may require more severe clinical presentations to

warrant a diagnosis of dementia when clinicians default to their

own judgments. Our present findings potentially corroborate this

hypothesis, as the Black participants with dementia were significantly

older, less educated, more likely to possess copies of the APOE ε4
allele, and had greater risk factors typically associated with cognitive

decline, compared to their White counterparts. Moreover, they typi-

cally have comparable or worse cognitive performance, comparable

functional impairment, and more behavioral and psychological symp-

toms of dementia. This is consistent with numerous studies indicating

that Black individuals are not being diagnosed with AD or seeking

treatment until the disease process is more advanced.17,43–46

Given that cognitive, neuropsychiatric, and functional impairment

becomemore severe with advancing AD staging, the characteristics of



LENNON ET AL. 9

the Black participants within this study are consistent with the cur-

rent literature. In addition, research purports that Black individuals

seek medical treatment for AD at a more advanced stage because of

social attitudes and beliefs held within the Black American commu-

nity that memory loss is a typical part of normal aging.4,47–49 Con-

sequently, Black individuals are more likely to seek medical atten-

tion for neuropsychiatric symptoms such as hallucinations, delusions,

andpersonality changes rather thanmemory concerns.47–48,50 Accord-

ingly, studies have demonstrated the neuropathology of Black individ-

uals with AD is more likely to be of mixed AD/LBD pathology rather

than AD/vascular compared to matched (age, sex, education, and cog-

nition) White counterparts.48 Though clinically-defined LBD was not

seen at elevated rates in the current study, it remains possible that the

increased tendency for Black individuals to seek medical attention in

the context of neuropsychiatric symptoms may explain the elevated

rates of hallucinations, delusions, and agitation observed among Black

participants in this dataset. The extent to which differences in disease

course and severity may be attributed to racial bias arising from cur-

rently accepted approaches for dementia diagnosis remains unclear.

The lower prevalence of dementia diagnoses among Black partic-

ipants may be partially attributable to underrepresentation of Black

men in this sample, who comprised only 27% of the Black participants.

However, the observation that dementia risk factors, cognitive perfor-

mance, neuropsychiatric symptoms, and functional abilities are equiv-

alent or worse among the Black participants continues to suggest a

potential diagnostic bias. This underrepresentation is not unique to

the NACC, and is consistent with a general under-engagement and/or

exclusion of Black individuals in medical research, including clinical

trials.51–56 In support of this explanation, recent studies have found

that Black participants are less likely to enroll in AD trials, and have

higher dropout rates, compared to theirWhite counterparts.54,57

The current study has several important strengths, including the

large sample of Black participants from which we can expect stable

prevalence estimates, and the multiracial assessment of cognition,

neuropsychiatric symptoms, and functional abilities all within the

same cohort. However, several study limitations should also be noted.

First, it is important to note that this study was conducted with a

clinic-based sample derived from ADRCs across the United States.

Although it is critical that we understand ADRD-related race differ-

ences in this widely-studied group of older adults, the results of our

analyses may not generalize to the broader population of Black and

White older adults. Data analyses were cross-sectional and cannot

attest to possible longitudinal changes in dementia prevalence within

the NACC UDS. This study also presented a targeted comparison

between non-Hispanic Black and non-HispanicWhite participants and,

therefore, is limited in its generalizability about prevalence rates for

other minority populations. Given that the present study examined a

circumscribed racial minority group, future studies may expand these

findings by comparing rates and risk factors in other racial/ethnic

minority groups. Due to the blinding of the ADRCs for participant

privacy, we were unable to conduct more fine-grained analyses to

determine whether dementia underdiagnosis among this sample is

related to the geographic locations of the contributing ADRCs, which

is particularly relevant considering that the ADRCs do not provide

equal contributions to the NACCUDS.

In sum, it is becoming increasingly clear that sociocultural fac-

tors contribute to inadequate or delayed treatment of ADRD in

racial/ethnic minority populations. The current findings corroborate

this assertion in that non-Hispanic Black participants in a national

ADRDmedical research database had a lower prevalence of dementia

diagnoses at initial visit, despite having comparable or worse demen-

tia risk factors, and comparatively greater cognitive impairment, neu-

ropsychiatric symptoms, and functional limitations. There are multiple

avenues through which clinicians and researchers can begin remedy-

ing these inequities in ADRDdiagnosis, treatment, and research. These

efforts include increasing representation of Black individuals in ADRD

research by facilitating closer partnerships with minority communi-

ties and working with local civic leaders and organizations, as well as

targeted oversampling.58 It will also be critical to develop regression-

based normative approaches to aid neuropsychologists in accounting

for known social determinants of brain health. In addition, biological

diagnostic approaches may help facilitate more accurate prevalence

estimates of ADRD in diverse populations. Finally, it is incumbent on

the medical community to cultivate trust and provide education on

ADRD to promote more equitable access to health care and increased

enrollment in clinical research for racial/ethnic minority populations.
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