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Abstract

INTRODUCTION: Non-Hispanic Black, compared to non-Hispanic White, older adults are at
increased risk for dementia. This may be partly due to greater exposure to psychosocial stressors,
such as discrimination; however, few studies have examined this association.

METHODS: We examined the association of perceived discrimination (e.g., everyday, lifetime,
and discrimination burden) with dementia risk in 1,583 Black adults co-enrolled in the
Atherosclerosis Risk in Communities Study (ARIC) and the Jackson Heart Study (JHS). Perceived
discrimination (defined continuously and using tertiles) was assessed at JHS Exam 1 (2000-

2004; age+SD:66.2+5.5) and related to dementia risk through ARIC visit 6 (2017) using covariate-
adjusted Cox proportional hazards models.

RESULTS: Associations of perceived everyday, lifetime, and burden of discrimination with
dementia risk were not supported in age-adjusted models or demographic- and cardiovascular
health-adjusted models. Results were similar across sex, income, and education.

DISCUSSION: In this sample, associations between perceived discrimination and dementia risk

were not supported.

Keywords
dementia risk; discrimination; macro level factors; older Black adults

1. BACKGROUND

Black, compared to non-Hispanic White, older adults have higher rates of Alzheimer’s
disease (AD) and all-cause demential-2. The elevated dementia risk among Black

older adults may be due to modifiable factors such as reduced access to health care,

greater prevalence of cardiovascular illness, as well as psychosocial factors, such as
discrimination and stress, which are found to be more prevalent among Black individuals3-S.
Discrimination is defined as unfair treatment based upon group membership, and perceived
discrimination reflects the subjective experience of discrimination’. The burden of
discrimination represents a major source of both acute and chronic stress that has been
shown to contribute to poor health-related outcomes in Black individuals®-11. In fact, prior
studies report that prevalence rates of perceived discrimination for Black individuals are as
high as 57% in some contexts2-14. While perceived discrimination has been associated with
outcomes such as hypertension and cardiovascular disease in Black adults®-10, important
risk factors for dementia, less is known about how discrimination directly relates to
dementia risk in older adults1®.
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Chronic stress may lead to prolonged exposure to elevated stress hormones and circulating
inflammatory mediators (e.g., interleukin-4 [IL-4], interleukin-6 [IL-6] and C-reactive
protein [CRP]) that may, over time, have deleterious effects on the structure and function
of brain regions important for memory and other cognitive processes among all ethnic
groups®-18. In support of this hypothesis, psychosocial stressors, including discrimination,
have been found to be associated with poorer performance on measures of memory as

well as greater cognitive decline in Black adults!119, Several studies have examined the
association of discrimination with cognitive function and cognitive decline, and the results
of these analyses have been largely mixed32:6:20, To the best of our knowledge only one
study has examined the relationship between discrimination and dementia risk. One such
study in Brazilian Black and White adults found that informant report of discrimination
was cross-sectionally associated with higher odds of prevalent dementia?l. However, to our
knowledge, no studies have examined whether perceived discrimination is associated with
prospective incident dementia risk among Black older adults within the U.S.

Complicating the understanding of how perceived discrimination may relate to dementia
risk is the finding that many of the factors that may influence exposure to discrimination
can also influence cognition. For example, studies have demonstrated that Black men, as
well as Black individuals with a higher income and educational attainment, report higher
levels of experienced discrimination, compared, respectively, to women and those of lower
income and educational attainment”+22, It is therefore possible that some of the protective
sociodemographic factors associated with cognitive reserve (e.g., the brain’s capacity to use
pre-existing cognitive processing approaches to cope with damage23) and reduced dementia
risk in the general population may also expose Black individuals to greater discrimination.

Understanding how perceived discrimination is associated with dementia risk may provide
further insight into how psychosocial factors contribute to the disproportionate burden

of dementia among Black older adults. The present study examined the association of
perceived levels of everyday and lifetime discrimination with 17-year dementia risk using
data from Black older adults co-enrolled in the Atherosclerosis Risk in Communities
(ARIC) Study and the Jackson Heart Study (JHS). To the authors’ knowledge, this is the
first study to examine whether perceived discrimination is associated with incident dementia
risk among older Black adults in the United States. We hypothesize that perceived everyday
and lifetime discrimination are positively associated with the risk of dementia among older
adults. Given the sex difference in dementia risk (greater risk among women?#), and prior
studies showing that higher income and educational attainment are associated with reduced
risk for dementia?>26, we hypothesized that male sex, higher income level, and a greater
level of education may buffer the effects of discrimination on dementia risk. To test this
hypothesis, we examined whether sex (male/female), income, and education, moderate the
association between discrimination and incident dementia.

METHODS

2.1 Participants

Participants in the current study were co-enrolled in the ARIC Study and the JHS. ARIC
and JHS are ongoing longitudinal, community-based cohort studies. Between 1987-1989,
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15,792 mostly Black and White adults aged 45-64 years were recruited to be a part of

the ARIC study from four different sites across the United States (Washington County,
Maryland; Forsyth County, North Carolina; Jackson, Mississippi; and Minneapolis suburbs,
Minnesota)2’. Participants completed subsequent clinic visits every three years until visit

4. Participants then returned for visit 5 in 2011-2013 and visit 6 in 2016-2017. ARIC
participants completed cognitive assessments at visits 2, 4, 5, and 6, as described below
(Figure 1). A subset of the ARIC participants, enrolled at the Jackson, MS site, were

also enrolled in the JHS. Between 2000 and 2004, 5,306 non-institutionalized Black adults
aged 21-94 were recruited to be a part of the JHS from the Hinds, Madison, and Rankin
counties in the Jackson, MS metropolitan area. After the first exam for the JHS (2000-
2004), participants returned for subsequent in-person visits; visit 2 (2005-2008) and visit

3 (2009-2013; Figure 1). Detailed information about the JHS and ARIC study have been
previously published?”:28. As indicated in Figure 2, participants included in this study

1) were older Black adults co-enrolled in the JHS and ARIC study; 2) had information
available for one or more measures of discrimination; and 3) were dementia-free at baseline.
All participants provided written informed consent at each study visit. For participants

who were judged to lack capacity, proxies (usually next of kin or other family members)
provided consent. Institutional review boards at each of the participating centers (ARIC:
The Johns Hopkins University, Wake Forest University, University of Mississippi Medical
Center, and University of Minnesota; JHS: Jackson State University, Tougaloo College, and
the University of Mississippi Medical Center) approved the study.

2.2 Discrimination measures

Three different types of discrimination measures were assessed during Exam 1 of the JHS
(Figure 1). Everyday discrimination was assessed using the 9-item Everyday Discrimination
Scale29:30, participants rated to what extent they had day-to-day experiences of unfair
treatment on a scale from 1 (never) to 7 (several times a day). Iltem examples include
“People are afraid of you,” and “You are treated with less courtesy.” Lifetime discrimination
was assessed using a dichotomous scale (yes[1]/no[0])19:3L, Participants were asked whether
they had experienced unfair treatment over their lifetime at school, in getting a job, at work,
in getting housing, in getting resources or money, in getting medical care, on the street

or public place, in getting services, and in any other way. The nine items were summed

to reflect a total lifetime discrimination score (range 0-9), with higher scores reflecting
greater lifetime discrimination. Of participants who reported lifetime discrimination, burden
of lifetime discrimination (described as burden of discrimination throughout the text) was
assessed using three items where participants rated the extent to which the events of
discrimination were stressful, interfered with their lives, and how difficult events made

their lives®:32, For analysis, each discrimination measure was divided into four categories
(no discrimination, and three tertiles divided among participants with some discrimination).
Participants who reported no discrimination were included as the reference group.

2.3 Dementia ascertainment

Using ARIC surveillance methods and data from in-person ARIC assessments, dementia
was identified from the time of discrimination assessment (JHS Exam 1) through ARIC visit
6 using previously described methods (Figure 1)3334. At ARIC visits 5 and 6, dementia
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classification was based on a comprehensive cognitive and functional exam, using criteria
of the National Institute on Aging-Alzheimer’s Association (NIA-AA) workgroups and

the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5)32:36,
Algorithmic diagnoses were then confirmed by expert clinical adjudicators, which included
both a physician and a neuropsychologist. Between JHS exam 1 and ARIC visit 5,

dementia diagnosis was ascertained using the International Classification of Diseases, Ninth
Revision (ICD-9) hospital discharge codes, diagnostic codes from death certificates, and
retrospectively from informant interview (CDR) administered at visit 5. For participants
who did not attend visit 5 but responded to the annual telephone follow-up interview
conducted during that time, dementia was also diagnosed using the Telephone Interview

for Cognitive Status—Modified (TICSm)3’. Between ARIC visits 5 and 6, the Ascertain
Dementia 8-item Questionnaire (AD8) and Six-item screener (SIS) were issued annually via
phone to determine cognitive status. For participants who did not attend visit 6, dementia
was diagnosed using the AD8 and SIS, ICD-9 hospital discharge diagnosis codes, and
diagnostic codes from death certificates. For participants who were diagnosed with dementia
at visits 5 or 6, inter-visit cognitive/functional/informant assessments and hospital discharge
codes were used to approximate the date of dementia onset.

2.4 Covariate assessment

All covariates were assessed during the baseline JHS examination (2000-2004). Age

in years, sex (male/female), educational attainment (less than high school; high school
graduate, vocational training, general equivalency diploma (GED); or beyond high school),
income (based on family size, U.S. Census poverty levels, and year of baseline clinic visit),
and cigarette smoking (yes/no), were self-reported by participants. Income was classified
as poor (income <poverty level), lower-middle (income 1 to 1.5 times the poverty level),
upper-middle (income >1.5 but <3.5 times the poverty level), and affluent (income =3.5
times the poverty level)38:39, Presence of diabetes (classified based on fasting glucose

level 2126mg/dL, nonfasting glucose level =200mg/dL, self-report of physician-diagnosed
diabetes, or use of diabetes medications) was recorded. Prevalent coronary heart disease
(yes/no) and prevalent stroke (yes/no) before ARIC visit 1 were both self-reported, with
incident events from ARIC after visit 1 adjudicated by expert review. Incident coronary heart
disease was ascertained by the ARIC Morbidity and Mortality Classification Committee
using hospitalization records, follow-up telephone calls, and/or death certificates?C. Presence
of hypertension (yes/no) was based on systolic blood pressure 2140mmHg, diastolic

blood pressure 290mmHg, or use of antihypertensive medications. Physical activity was
categorized as poor (0 minutes of moderate or vigorous physical activity per week),
intermediate (<150 minutes of moderate, <75 minutes of vigorous, or <150 minutes of
moderate and vigorous physical activity per week), and ideal (=150 minutes of moderate,
=75 minutes of vigorous, or =150 minutes of moderate and vigorous physical activity

per week) physical activity#142. Depression was assessed using the 20-item Center for
Epidemiological Studies Depression (CESD)*3 measure completed during Exam 1.

2.5 Statistical analyses

One-way analysis of variance (ANOVA) and chi-square tests were used to examine
differences in participant characteristics across categories of discrimination. To assess
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whether discrimination was associated with the hazard of incident dementia, a time-to-event
analysis, including Kaplan Meier and Cox proportional hazards models, was completed to
estimate dementia hazard ratios from the time of discrimination assessment (JHS exam 1)
through ARIC visit 6 (final date of follow-up: December 31, 2017). Separate models were
constructed for each independent variable: everyday discrimination, lifetime discrimination,
and burden of discrimination. Participants who reported no discrimination were considered
the reference group. We examined three covariate models. Model 1 adjusted for age; model
2 adjusted for age, sex, education, and income status; and model 3 adjusted for age, sex,
education, income status, and baseline hypertension, diabetes, stroke, coronary heart disease,
and cigarette smoking status. Sensitivity analyses were also conducted examining the effect
of adjusting for baseline depression symptoms. Using separate models, we also examined
sex, education, and income as potential effect modifiers using multiplicative interaction
terms. Stata version 14 (StataCorp) was used for all statistical analyses. A significance
threshold of p<0.05 was used for the present study.

3. RESULTS

3.1 Participant characteristics

A total of 1,583 participants with non-missing dementia follow-up and any form of
discrimination (e.g., everyday, lifetime, burden of) data were co-enrolled in the ARIC and
JHS study (mean age+SD=66.2+5.5 years; 66.7% women; Table 1; Figure 2). In total, 1,191
(76%) of 1,577 participants reported experiencing at least some everyday discrimination
(MeanSD: 1.940.9); 1,245 (81%) of 1,546 participants reported experiencing at least some
lifetime discrimination (Mean+SD: 2.6+2.0); 1,134 (92%) of 1,235 participants reported
experiencing stress from lifetime discrimination (burden of discrimination; Mean+SD:
2.4+0.8). Participant characteristics are stratified by categories of everyday discrimination
(Supplemental Table 1), lifetime discrimination (Supplemental Table 2) and burden of
discrimination (Supplemental Table 3). Participants who reported higher levels of everyday
discrimination were more likely to be younger, report higher symptoms of depression,

and have higher education and income than those who reported lower levels/no everyday
discrimination (Supplemental Table 1). Participants who reported higher levels of lifetime
discrimination were more likely to be younger, male, report higher levels of weekly physical
activity, and have higher education and income than those who reported lower levels/no
lifetime discrimination (Supplemental Table 2). Participants who reported experiencing
higher burden of discrimination were more likely be male, report higher symptoms of
depression, and have lower income than those who reported lower levels/no burden of
discrimination (Supplemental Table 3). A total of 381 (24.1%) of the 1,583 participants
included in this study developed dementia over the median 13.6 (Range: 0.1 to 17.0) years
of follow-up. The dementia incidence rate was 20.4 dementia cases per 1000 person-years
during follow-up.

3.2 Discrimination and incident dementia

In a model that adjusted for age, we found no support for the relationship between
measures of perceived everyday discrimination, or perceived lifetime discrimination,
and dementia risk (Figures 3 and 4). Among participants who reported experiencing
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lifetime discrimination, we found no support for the relationship between burden of
discrimination and dementia risk. Specifically, participants who reported experiencing any
form of discrimination — ranked across tertiles based on severity — were not supported as
having greater risk for dementia, compared to participants who reported experiencing no
discrimination of any form. In models adjusting for age, sex, education, and income status
we found no support for the association between any measure of perceived discrimination
and dementia risk. Finally, after further adjusting for demographic characteristics and
cardiovascular risk factors, we again found no significant association between any form of
perceived discrimination and dementia risk (Figures 3 and 4). When we examined each form
of discrimination as continuous variables, we similarly found no support for the relationship
between everyday discrimination (HR = 1.10, 95% CI: 0.98-1.24), lifetime discrimination
(HR =0.99, 95% CI: 0.93, 1.04), burden of discrimination (HR = 1.01, 95% CI: 0.86, 1.18)
and dementia risk after adjusting for demographic characteristics and cardiovascular risk
factors. We note that dementia risk factors included in our models as covariates (i.e., age,
sex, education, income, diabetes, and history of stroke) were consistently associated with
dementia risk (Supplementary Tables 4-6). Adjusting for baseline depressive symptoms did
not meaningfully change the results.

Our examination of interaction terms found no support for a moderating effect of income
and education on the relationship between any form of discrimination and dementia risk.
However, our assessment of effect modification by sex did find that lifetime discrimination
was more strongly associated with dementia risk among women compared to men (p-
interaction for 1% tertile=0.02). However, the association between lifetime discrimination
and dementia risk was not statistically significant for men or women in sex stratified
analyses (Supplementary Table 7).

3.3 Post hoc analysis: discrimination and incident mortality

Post hoc analyses were completed to determine whether the lack of a significant association
between any form of discrimination and incident dementia may reflect increased mortality
rates, as previous studies have found a positive association between perceived everyday

and lifetime discrimination and risk of death?443. In the current study, the incident
mortality rate was 29.7 deaths per 1000 person-years. Time-to-event analyses suggest that
greater perceived discrimination of any form was not associated with increased mortality
(Supplemental Table 8).

4. DISCUSSION

The present study examined the association between discrimination and 17-year dementia
risk in Black older adults co-enrolled in two community-based cohorts. Perceived
discrimination, as defined by measures of everyday discrimination, lifetime discrimination,
and burden of discrimination, was not associated with dementia risk. Though we did not
find support for the relationship between perceived discrimination and dementia risk, known
dementia risk factors, including age, diabetes, and history of stroke were associated with
higher dementia risk in the current study. Interestingly, although education and income

level tended to be higher in groups who reported experiencing more everyday and lifetime
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discrimination*6:47, these characteristics were associated with decreased dementia risk,
consistent with protective effects of high education and high income, as demonstrated in
prior studies?>26:48 To determine whether the relationship between discrimination and
dementia differed across demographic strata, we examined sex, income, and education as
effect modifiers. While our results suggest that lifetime discrimination may be more strongly
associated with dementia risk in women than in men, the sex-specific associations were

not statistically significant in subgroup analyses. Moreover, income and education did not
appear to modify the relationship between discrimination and dementia risk.

Although perceived discrimination has been associated with adverse health outcomes,
studies examining how perceived everyday and lifetime discrimination relate to dementia

in Black older adults are scarce. One study found that informant-reported experience

of discrimination was positively associated with the odds of dementia in a Brazilian

sample of Black and White participants2. While this Brazilian study offers some evidence
for a discrimination-dementia relationship, this study has numerous limitations (e.g.,

use of informant report, retrospective assessment, cross-sectional design) that limit the
generalizability of the results. To the best of our knowledge, no study to date has examined
the relationship between perceived discrimination and /incident dementia. However, several
previous studies have examined the association between perceived (everyday/lifetime)
discrimination and cognitive outcomes among Black participants. These studies have
produced mixed results. For instance, Zahodne and colleagues found no association between
everyday or lifetime discrimination and global cognition in Black and Hispanic older
adults®. On the other hand, several other studies found associations between discrimination
and cognitive outcomes, including subjective reports of cognitive function. Specifically,
greater discrimination has been associated with poorer subjective cognitive functioning and
performance-based tests of memory, as well as memory decline among Black adults3.6:19.20,

In light of documented relationships between discrimination and negative health outcomes,
including poor cognition, the lack of association between discrimination and dementia risk
is quite surprising. We observed a non-significant increase in dementia risk associated with
everyday discrimination, yet lifetime and burden of discrimination showed non-significant
associations in the opposite direction. Although speculative, we suspect that one reason

for the absence of supported associations between perceived discrimination and increased
dementia risk is the link between discrimination and protective factors in the present
study. For instance, in comparison to those reporting low discrimination, participants who
reported high discrimination were younger, more likely to be male, and more likely to
report high income and education, all of which are factors associated with decreased

risk for dementia’-22:25.2648 |t is possible that Black adults with high education and
occupational attainment are exposed to situations where the likelihood of discrimination
(race-based or otherwise) is particularly high. It is also possible that Black older adults
with more education and income are better able to identify examples of discrimination

in their own life#®47. Further, one study demonstrated that higher income was associated
with greater mastery (i.e., feelings of control over personal circumstances) and a decreased
association between perceived discrimination and adverse health outcomes compared to
those with lower income#®. This study aligns with prior work that shows that those below
the poverty threshold and with less than a high school education appear to have the
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worst health outcomes, and additionally shows that coping skills mediate the relationship
between discrimination and adverse health outcomes#9:50, Factors that correlate positively
with exposure to discrimination, through their positive effects on brain health (i.e., cognitive
reserve, coping style), may outweigh potential negative effects of perceived discrimination
on dementia risk.

There are several alternative explanations for the non-supported associations between
perceived discrimination and dementia risk. Although unlikely, it is possible that
discrimination, while associated with other adverse health outcomes and lower cognition,
is simply not a risk factor for the pathological processes that underly the most common
forms of dementia. Some studies have examined the association between perceived
discrimination and neurologic features associated with dementia. Specifically, prior studies
have demonstrated that discrimination is associated with greater endothelial plasma proteins
(ET-1)%1, and both cross-sectional and longitudinal brain characteristics such as smaller
hippocampal volume and increased white matter hyperintensities among Black adults®2,
but is not associated with stroke in older adults after adjusting for covariates®3. Future
studies should continue to examine associations among perceived discrimination and
dementia endophenotypes such as brain structure and CSF/plasma biomarkers. Another
possibility is that an association between greater discrimination and early mortality
functioned as a competing risk that prevented observation of an existing discrimination-
dementia relationship. However, the association between perceived discrimination and
incident mortality was not supported in the present study. Finally, it is possible that
discrimination that is not perceived still has adverse effects on health. For instance,

prior studies suggest that systemic factors (e.g., unequal access to resources) and not
necessarily individual experiences of discrimination may contribute to adverse health
outcomes including dementia®-56. Researchers should aim to account for systemic factors
when examining whether experiences of discrimination are associated with dementia.

Participant characteristics and study geography should also be considered in the
interpretation of the results. While participants in the present study reported perceived
everyday and lifetime discrimination scores that were comparable to one study®’, they
reported lower perceived everyday discrimination than in other studies'849.58, Further,
the reduced rates of discrimination reported in the present study may reflect participant
age, as the present study included only older Black adults and prior studies have shown
that younger Black adults report greater discrimination compared to older Black adults®®.
Additionally, the reduced rates of discrimination reported in the current study may also
reflect the ethnic makeup of participants’ region. Mississippi, the location of the JHS, has
the highest percentage of Black residents®? of all U.S. states. It is possible that given the
large population of Black residents, participants in the present study do not experience
discrimination that results in adverse neurocognitive outcomes. Supporting this hypothesis,
one study, which found that Hispanic participants reported less discrimination than non-
Hispanic whites, also found that Hispanic participants lived in an ethnically homogenous
region of the United States®.

The present study has several strengths including a large sample size, prospective study
design, an extended follow-up period for dementia assessment, dementia adjudication, and
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an in-depth measurement of distinct forms of discrimination. However, the present study is
not without limitations. First, lifetime discrimination required participants to retrospectively
estimate the discrimination experienced throughout their lives. Retrospective data collection
and potential limitations inherent in the discrimination questionnaires — which, for example,
did not specify a discrimination source — may have limited our ability to detect associations.
Next, while the present study is among the largest including Black adults, the subgroup
moderation analyses may have been underpowered to detect effects. Finally, data from the
present study was collected at a single site in the southeastern United States, and thus may
not be generalizable to other regions within or outside the United States. For example, for
Black individuals living in communities in which they are a clear minority, the level and
form of discrimination perceived everyday or throughout the lifetime may be quite different.
Therefore, similar studies — particularly multi-site studies — are needed to fully understand
whether discrimination may influence dementia risk.

4.1 Conclusion

Despite limitations, results from the present study suggest that while sociodemographic
factors and cardiovascular health are associated with dementia risk, perceived discrimination
may not be a substantial dementia risk factor in this population of Black older adults.
Provided that this study examined Black participants living in the Southern United States,
future studies should aim to investigate associations between discrimination and dementia
risk in other regions of the United States, as this relationship may be influenced by local
demographics.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context

Systematic Review: The authors reviewed the literature using PubMed.
Non-Hispanic Black adults have higher rates of dementia compared to non-
Hispanic White adults. Psychosocial factors may play a role in these reported
differing rates of dementia. Several studies have found an association between
greater discrimination and poorer cognition in Black older adults. However,
to the best of our knowledge, only one study has examined the association
between discrimination and dementia risk, showing that individuals diagnosed
with dementia had greater levels of perceived discrimination. However,

the abovementioned study was limited by use of informant report and a
retrospective, cross-sectional design.

Interpretation: In a large cohort of Black adults in the southeastern region
of the U.S. with 17-years of follow-up, the association between perceived
discrimination and dementia risk was not supported.

Future Directions: Future prospective cohort studies are needed, particularly
those representative of different geographic regions across the U.S., as results
may vary by community-level factors.
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Highlights
1 In Black older adults perceived discrimination not associated with dementia
risk
2. Younger age and greater education linked to greater perceived discrimination
3. Older age and less education among factors associated with dementia risk
4, Factors increasing exposure to discrimination (education) are also
neuroprotective
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D Atherosclerosis Risk in
Communities Study (ARIC)

[j Jackson Heart Study (JHS)

Visit 5
n=6538
Mean
age(SD):

75(5)

Visit 1 Visit 2 Visit 3 Visit 4
n=15792 n=14348 n=12887 n=11656 Exam 1 Exam 2 Exam 3 n=3279
Mean Mean Mean Mean n=5306 n=4205 n=3819 Mean
age(SD): age(SD): age(SD): age(SD): Mean age(SD): Mean age(SD): Mean age(SD): age(SD):
54(6) 57(6) 60(6) 63(6) 55(13) 60(12) 62(12) 80(5)
| | | | | | | | | | | | | | | |
2003 2005 2007 2009 2011 2013 2015 2017

Comprehensive Comprehensive

Visit 6
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Brief Brief

Cognitive Cognitive Cognitive Cognitive
Assessment Assessment Assessment Assessment
Between visits 5 and 6: Annual telephone
follow-up: SIS and/or the AD8
CDR and FAQ
Continuous monitoring of participant hospitalizations and deaths
Figurel.

Study timeline. Measures of discrimination were assessed during Exam 1 of the JHS.
Following the assessment of discrimination, participants completed comprehensive cognitive
testing during visits 5 and 6 of the ARIC study. Prior to ARIC visit 5, dementia was
ascertained using the International Classification of Diseases, Ninth Revision (ICD-9) and
diagnostic codes from death certificates. At ARIC visit 5, participants with suspected
dementia received a modified version of the Clinical Dementia Rating scale (CDR), and
their informant received a Functional Activities Questionnaire (FAQ). For participants who
did not attend visit 5, dementia was diagnosed using the CDR and FAQ measures, the
Telephone Interview for Cognitive Status—Modified (TICSm), and ICD-9 hospital discharge
diagnosis codes or diagnostic codes from death certificates. Between visits 5 and 6,
participants were administered the Six-item screener (SIS) and the Ascertain Dementia
8-item Informant Questionnaire (AD8) annually. Throughout the ARIC study, continuous
hospital surveillance was also used to captured ICD-9 and hospital discharge diagnosis
codes or diagnostic codes from death certificates to identify dementia. Brief cognitive
assessment (visits 2 [1990-1992] and 4 [1996-1998]): Digit symbol substitution, Delayed
word recall, Semantic fluency. Comprehensive cognitive assessment (visit 5 [2011-2013]):
Mini-Mental State Examination (MMSE), Digit Span backward, Digit symbol substitution,
Trail making part A, Delayed word recall, Logical Memory 11, Word fluency test (FAS),
Animal fluency, Boston naming test, Clock reading. Comprehensive cognitive assessment
(visit 6 [2016—2017]): Mini-Mental State Examination (MMSE), Digit symbol substitution,
Delayed word recall, Logical Memory | and 11, Incidental learning, Word fluency test (FAS),
Animal naming, Boston naming test, Trail Making parts A and B.
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l

v

\4

Everyday Discrimination
(n=1,577)

Lifetime Discrimination

Burden of Discrimination

v

Exclusions
Missing covariate data
(n=183)

v

Analytic Sample:
Everyday Discrimination
(n=1,394)

Figure2.

(n=1,546) (n=1,235)
v A 4
Exclusions Exclusions
Missing covariate data Missing covariate data
(n=177) (n=143)
A\ 4 A 4
Analytic Sample: Analytic Sample:
Lifetime Discrimination Burden of Discrimination
(n=1,369) (n=1,092)

Participant Exclusions. Participant exclusion flowchart. ARIC: Atherosclerosis Risk in
Communities; JHS: Jackson Heart Study. Analytic sample reflects the number of

participants used for each respective analysis in the present study.
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Figure 3.

Association between Discrimination and Incident Dementia. Hazard ratio (HR) and 95%

confidence interval (CI) for the association of discrimination with incident dementia.

Participants who reported no discrimination were used as a reference group. Participants

who reported discrimination levels greater than “None” were divided into ascending tertiles
based on level of reported discrimination. Model 1was adjusted for age. Model 3 was

adjusted for age, sex, education, income status, hypertension, diabetes, stroke, coronary
heart disease status/history, and cigarette smoking status. Sample sizes for Models 1 and 3
are as follows: Everyday discrimination (n = 1,394); Lifetime discrimination (n = 1,369);
Burden of Discrimination (n = 1,092). Results for model 2, which adjusted for age, sex,

education, and income status, are presented in the Supplementary Tables 4-6.
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Kaplan-Meier Curves for Time-to-Dementia Onset by Discrimination. Figure depicts the
Kaplan-Meier curves for time to dementia onset by a) everyday discrimination, b) lifetime
discrimination, and c) burden of discrimination. For all analyses, participants who reported
no discrimination were used as the reference group. Participants who reported discrimination
levels greater than “None” were divided into ascending tertiles based on level of reported

discrimination.
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Table 1.

Baseline participant characteristics

Full sample
n 1583
Age in Years, mean (SD) 66.2 (5.5)
Male Sex 525 (33.2%)

Education Attainment
Less than high school 511 (32.5%)
High school/ General Education Diploma 353 (22.5%)
Attended college, vocational, trade school 708 (45.0%)

Income Status

Poor 219 (15.4%)
Lower-middle 454 (32.0%)
Upper-middle 398 (28.1%)
Affluent 347 (24.5%)
Risk Factors

Cigarette Use (ever) 567 (35.9%)
Hypertension 1177 (74.4%)
Diabetes 516 (32.8%)
Coronary heart disease 177 (11.2%)
Stroke 111 (7.0%)

Note. Unless otherwise indicated, data are presented as frequency (percentage) or mean (standard deviation)

Abbreviations: SD: standard deviation

1duosnuey Joyiny

1duosnuep Joyiny

Alzheimers Dement. Author manuscript; available in PMC 2024 October 01.



	Abstract
	BACKGROUND
	METHODS
	Participants
	Discrimination measures
	Dementia ascertainment
	Covariate assessment
	Statistical analyses

	RESULTS
	Participant characteristics
	Discrimination and incident dementia
	Post hoc analysis: discrimination and incident mortality

	DISCUSSION
	Conclusion

	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Table 1.

