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Abstract

Objectives: Hypertension, diabetes, depressive symptoms, and smoking are predictors of
cognitive decline in late life. It is unknown if these risk factors are associated with cognition
during midlife or if the associations between these risk factors and cognition vary by race. This
longitudinal study examined (1) risk factors for decline in episodic memory, processing speed, and
working memory in midlife women and (2) if the associations between risk factors and cognitive
decline were moderated by race.

Method: Participants (aged 42-52) were European American (7= 1,000), African American (n
=516), and Asian American (7= 437) women from the Study of Women’s Health Across the
Nation. Two-level hierarchical linear models tested risk factors, race, and their interactions as
predictors of cognitive change over time.

Results: African Americans had poorer baseline episodic memory, processing speed, and
working memory and greater episodic memory decline compared to European Americans. Asian
Americans had poorer episodic memory and working memory, but better processing speed than
European Americans. Depressive symptoms were associated with poorer episodic memory and
processing speed at baseline; further, diabetes was associated with poorer processing speed at
baseline. Greater depressive symptoms were associated with poorer episodic memory at baseline
for African Americans but not European Americans.

Conclusions: Our study results highlight racial disparities in cognition during midlife.
Depressive symptoms may be particularly detrimental to the cognitive health of African
Americans. Clinical and public health interventions for healthy cognitive aging should be tailored
to the unique risks of racial groups.
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African Americans are at increased risk for dementia compared to European Americans
(Mayeda, et al., 2016; Mehta & Yeo, 2017; Steenland et al., 2015) and there are nearly
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twice as many women diagnosed with Alzheimer’s disease (AD) than men (Hebert et

al., 2013). Indeed, race and sex interact to determine risk for cognitive decline with age.
African American women experienced steeper cognitive decline compared to their European
Americans counterpart (Avila et al., 2019). Greater attention on the cognitive disparities

and cognitive aging of women from racially diverse backgrounds is warranted to better
understand how to prevent cognitive decline.

Midlife is an ideal time to study cognitive aging since the neuropathology for dementia

may begin at this stage in life (Sperling et al., 2011). In later life, we know that depressive
symptoms, diabetes, hypertension, and smoking are risk factors for cognitive decline and/or
impairment in older adults (see Supplemental Materials L. e.g., Anstey et al., 2007; Brewster
etal., 2017; Hajjar et al., 2017; Wennberg et al., 2017). However, it is unknown if these

risk factors are important in predicting cognitive decline during midlife (see Supplemental
Materials 2; e.g., Anstey et al., 2014; Debette et al., 2011; D. Knopman et al., 2001,
Singh-Manoux & Marmot, 2005; Tarraf et al., 2017). Even less is known about predictors
for cognitive decline during midlife in multi-racial samples (Anstey et al., 2014; Lachman,
2016; Lachman et al., 2015).

The current study - using longitudinal data from the Study of Women’s Health Across

the Nation (SWAN; Sowers et al., 2000) - will fill important gaps in knowledge by
determining if diabetes, hypertension, smoking, and/or depressive symptoms are associated
with cognitive decline in midlife women. We expect these risk factors will be associated
with cognitive changes at midlife. Further, based on a health disparity framework, we predict
stronger associations between risk factors and cognitive decline for African American
women compared to European American women. We will explore risk for cognitive decline
in Asian American women relative to our other racial groups. This study will focus on
cognitive outcomes that are likely to change with age, namely episodic memory, working
memory, and processing speed (Kandiah et al., 2009; Kirova et al., 2015; McGuinness et al.,
2010; O’Brien & Thomas, 2015; Stopford et al., 2010). By gaining a better understanding
of predictors of poor cognition during midlife in a multiracial sample of women, prevention
and treatment efforts can be better directed to persons most at risk for cognitive decline.

Health Disparity Theoretical Framework

This study is guided by the cumulative disadvantage theory, which posits that the adverse
effects of multiple stressors accumulate over the lifespan in racial and ethnic minority
populations, resulting in ever-growing health disparities relative to the majority population
(Dannefer, 1987, 1988, 2003). We apply this framework to cognitive aging in racial
minorities. Lifetime chronic stress exposure - including racism and discrimination - are
higher in African Americans compared to European Americans, which may increase
cognitive vulnerability to additional stresses in midlife, such as depressive symptoms or
hypertension (Boardman & Alexander, 2011; Brown et al., 2020; Cohen & Janicki-Deverts,
2012; Sternthal et al., 2011; Thoits, 2010; Turner & Avison, 2003).

ITable 1 catalogues studies that examined cognitive decline in older adult samples.
Table 2 catalogues studies that examined cognitive decline in midlife adult samples.
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Our study of differential risk for poor cognitive outcomes in minority versus majority
samples occurs in the context of overall poorer cognitive performances in racial minorities

in the U.S. There are cross-sectional (Carvalho et al., 2015; Castora-Binkley et al., 2013;
Marsiske et al., 2013) and longitudinal (Gupta et al., 2016; Wolinsky et al., 2011) differences
in cognitive outcomes between African Americans and European Americans older adults.
African American scores are lower on cognitive measures and/or decline more over time
than for European Americans.

In the context of these group differences, we predict that our risk factors will be more
strongly associated with poor cognitive outcomes for African Americans than European
Americans (D. Knopman et al., 2001; Dore et al., 2015; Mayeda et al., 2014; Obidi et al.,
2008; Rajan et al., 2016; Zahodne et al., 2014). There are some preliminary data to support
our prediction. For example, African-Americans demonstrate a stronger association between
diabetes and poorer episodic memory, processing speed, and working memory relative to
European Americans (Dore et al., 2015; Mayeda et al., 2014; Obidi et al., 2008; Rajan et
al., 2016). Further, smoking was significantly associated with poorer processing speed for
African American but not European Americans in midlife (D. Knopman et al., 2001).

However, the literature is not entirely consistent as to whether risk factors are more
strongly associated with adverse cognitive outcomes for African Americans than European
Americans (Supplemental Materials 3; Gottesman et al., 2014; Knopman et al., 2001;
Schneider et al., 2014; Sol et al., 2020; Zahodne et al., 2014). For example, European
American midlife adults with hypertension exhibited greater cognitive decline in processing
speed compared to African Americans with hypertension (e.g., Gottesman et al., 2014). In
another study, there were no significant differences in the association between depressive
symptoms and memory decline in African American and European American older adults
(e.g., Sol et al., 2020). Due to the mixed evidence that risk factors for cognitive decline
have a stronger association with cognitive outcomes in African Americans than European
Americans, more research is needed and we will address this issue.

Cognitive Aging in Asian Americans

In contrast to African Americans and European Americans, little is known about cognitive
aging in Asian Americans. Preliminary evidence suggests that Asian Americans have lower
rates of dementia than African Americans and European Americans (Mayeda et al., 2017;
Mayeda et al., 2016; Mehta & Yeo, 2017). Hypertension is a risk factor for dementia in older
Japanese men (Launer et al., 2000) and greater depressive symptoms are more common

in cognitively impaired Chinese American older adults than in their European American
counterparts (Chao et al., 2014).

By including Asian Americans in the present study, we will fill gaps in knowledge about
cognition in Asian Americans during midlife and determine how changes in cognition over
time are different from and similar to a racial minority and majority group. Indeed, in
exploratory hypotheses, we expect that Asian American outcomes will be more similar to

3Table 3 catalogues studies that examined cognitive decline between African Americans and European Americans.
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European Americans than African Americans. African Americans - relative to European and
Asian Americans - are disproportionately affected by lower socioeconomic status (SES),
racial discrimination, stressful life events, and poor healthcare access (Assari, 2018; Lewis
& Van Dyke, 2018; Mays et al.,2014; Stevens-Watkins et al., 2015; Williams et al., 2016),
which might account for poorer cognitive outcomes over time relative to Asian Americans
and European Americans.

The Current Study

Method

Participants

The current study will determine if risk for cognitive decline earlier in midlife “sets the
stage” for cognitive outcomes later in midlife. In a multiracial sample of midlife women,
we test if diabetes, hypertension, smoking, and depressive symptoms — measured at the
beginning of the longitudinal study — predicted cognition and cognitive decline in episodic
memory, working memory, and processing speed later in midlife. Although there is some
evidence that these risk factors are associated with cognitive decline in midlife, the data are
not entirely consistent (e.g., Mayeda et al., 2014; Schneider et al., 2014; Vasquez et al.,
2016). We predict that diabetes, hypertension, smoking, and depressive symptoms will be
associated with longitudinal decline in all cognitive outcomes.

Next, we will determine if race moderates the associations between risk factors (i.e.,
diabetes, hypertension, depressive symptoms, smoking) and cognitive decline in processing
speed, working memory, and episodic memory. We hypothesize that, due to greater
adversities that accumulate over the life course (Assari, 2018; Glymour & Manly, 2008;
Lewis & Van Dyke, 2018; Mays et al., 2014; Stevens-Watkins et al., 2015; Williams et
al., 2016) the associations between risk factors and cognitive decline in processing speed,
working memory, and episodic memory will be stronger for African American women
compared to European American and — in an exploratory hypothesis — to Asian American
women. Based on limited evidence (i.e., Chao et al., 2014; Launer et al., 2000), an
exploratory hypothesis is that the associations between risk factors and cognitive decline
in Asian Americans will be more similar to those of European Americans than African
Americans.

Participant (V= 1,953) data are from the Study of Women’s Health Across the Nation
(SWAN; Sowers et al., 2000). SWAN is a longitudinal epidemiological study assessing
psychological, biological, cultural, and social factors that contribute to the health of
American women during midlife. SWAN inclusion criteria were aged 42-52 years old,

not taking hormone medications, having a uterus and at least one ovary, and having

a menstrual period within the past three months. Participants identified as European
American (n=1,000), African American (n7=516), and Asian American (n7= 437,
including Chinese Americans and Japanese Americans)?. Study sites included University
of Pittsburgh, University of California-Los Angeles, University of California-Davis/Kaiser

4Researchers also recruited Hispanic participants, but the sample had high attrition during follow up, so these data were not included.
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Permanente, Rush Presbyterian-St. Luke’s Medical Center, Massachusetts General Hospital,
and University of Michigan.

Race and educational attainment were collected at the screening visit in 1996-1997. After
the baseline visit, participants completed follow-up visits approximately once a year. Visit
10 occurred between 2006-2008 and is the endpoint for the current study. At the yearly
visits, questionnaires were administered to assess depressive symptoms, family income, age,
and physical health outcomes. Measures of hypertension, diabetes, smoking, and depressive
symptoms were collected at baseline, visits one, two (diabetes was not collected at this
visit), and three (Table 1). Cognitive measures were collected at visits four, six, seven,

eight, nine, and 10. Participants were administered cognitive measures at either visit eight
or visit nine but not both. Cognitive outcomes at visits four and six were used to control

for practice effects as described below and were not included in longitudinal analyses.
Cogpnitive trajectory was measured from visit seven through visit 10. All questionnaires were
translated into Japanese and Cantonese for some of the Asian American participants, then
back translated and verified by an adjunct committee for accuracy. The use of this data was
approved by the University of Massachusetts Amherst Institutional Review Board.

Hypertension, Diabetes, and Smoking.—Hypertension risk was measured by average
systolic blood pressure. An average blood pressure value was created based on an average of
the measures at baseline and visits one to three. Diabetes risk was measured by fasting blood
glucose and baseline and visit one and three scores were averaged. Smoking was measured
at baseline by a self-report of current smoking, answered by “yes” or “no.”

Depressive Symptoms.—Participants were administered the Center for Epidemiological
Studies-Depression Scale (CES-D), a 20-item measure assessing depressive symptoms
(Radloff, 1977). Depressive symptom totals at baseline and visits one to three were averaged
to create a depressive symptom score. The CES-D has high internal consistency in general
and clinical populations (coefficient a= .80 and a = .90, respectively; Radloff, 1977).

East Boston Memory Test.—The East Boston Memory Test (EBMT) is a measure of
verbal episodic memory (Albert et al., 1991). Participants are read a short story and then
engage in immediate and 10-minute delay recall; recall scores range between 0 —12 points.
We used the delayed recall score because it is a measure of episodic memory and a clinical
hallmark of Alzheimer’s disease (Weintraub et al., 2012). The EBMT correlates significantly
with the Wechsler Memory Scale-Revised Logical Memory scores (WMS-R; Wechsler,
1987).

Symbol Digit Modalities Test.—The Symbol Digit Modalities Test (SDMT) measured
processing speed (Smith, 1982). Participants were timed on how quickly they could match
numbers with symbols; scores range from 0-110 points. The SDMT correlates significantly
with Wechsler Adult Intelligence Scale-Fourth Edition Coding (Sheridan et al., 2006;
Wechsler, 2008).
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Digit Span Backwards.—Digit Span Backwards (DSB) from the Wechsler Adult
Intelligence Scale-Third Edition measured working memory (Tulsky et al., 1997;
Wechsler,1997). Participants were asked to repeat a series of numbers backwards; scores
range from 0-12 points.

Covariates.—Covariates were baseline age, income, education, menopause status, and
practice effects (to correct for effects of repeat cognitive testing) because these factors

are known to be associated with our risk factors and/or cognitive outcomes. Menopause
status, collected at visit seven (e.g., the first cognitive assessment) was operationalized

as seven categories: post bilateral salpingo oophorectomy, natural post-menopause, late
peri-menopause, early peri-menopause, pre-menopause, unknown due to hormone therapy
use, and unknown due to hysterectomy. Practice effect calculation are described below.

Measurement Invariance

Barnes and colleagues (2016) used multigroup confirmatory factor analyses to demonstrate
measurement invariance of a battery of tests that included our cognitive measures in
African Americans and European Americans older adults. To date, there are no studies

of measurement invariance of our cognitive measures in Asian American samples.

Data Analyses

Descriptive statistics were run to characterize the sample and to evaluate the data for

normal distribution and outliers (IBM SPSS Statistics for Mac, Version 23.0. Armonk, NY:
IBM Corp). We determined baseline differences on our predictors and cognitive outcomes
between racial groups using one-way ANOVA and chi-square analyses. Multilevel modeling
(MLM) within the Mplus software tested all hypotheses given its ability to account for
dependency in the data due to repeated measures over time (Version 8, Muthén & Muthén,
2017). Specifically, we fit a two-level growth curve to model within-person change over
time at level 1 and between-person differences at level 2. We also employed full information
maximum likelihood estimation, which provides model-based estimates for participants
with some missing data. Thus, analyses included all participants who completed at least

one measurement occasion of a study variable. Effect size was calculated by evaluating

the additional percent variance explained with the addition of predictors (pseudo 72) for
significant associations. Given the number of model comparisons (i.e., 15), p value was set
to 0.01 for all primary analyses.

All covariates (age, income, education, menopause status) with the exception of practice
effects, described below - which already have a mean of zero - were grand mean centered
and included in all analyses. Primary continuous predictor variables (i.e., average depressive
symptoms, average systolic blood pressure, and average fasting blood glucose) were also
centered around the grand mean. Smoking at baseline, a categorical variable, remained
uncentered. Race was dummy coded, such that European Americans served as the reference
group for all analyses. Interaction terms were created using the centered continuous
variables and the un-centered dummy coded racial groups.

Neuropsychology. Author manuscript; available in PMC 2022 July 01.
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Practice effects can occur with repeated administration of the same or similar tests and

can skew the measurement of change over time in cognitive abilities (Lamar et al., 2003;
Rabbitt et al., 2008; Salthouse, 2016). We controlled for practice effects in our MLM
analyses, similar to other studies with the SWAN dataset (i.e., Karlamangla et al., 2017).
Recent research suggests that practice effects in cognitive test scores provide valuable
information about the diagnosis, prognosis, and brain pathology in late life cognitive
disorders (Duff et al., 2014; Duff et al., 2018; Duff et al., 2015; Duff et al., 2011; Duff

et al., 2010).We measured practice effects — from the first to second cognitive outcome
measurement (i.e., visit four to visit six) — by calculating reliable change scores for the three
cognitive outcomes (Duff, 2012; McSweeny et al., 1993) using a standardized regression-
based change formula. First, we ran a stepwise linear regression, where the dependent
variable was the visit six score and the independent/predictor variables were visit four score,
age, education, and income. The regression model indicates which variables significantly
predict the visit six score and results (e.g., constant, beta weights of included variables)
were used to create formulas to calculate a predicted visit six score.® The reliable change
score is calculated by the difference between the actual visit six score and the predicted
visit six score divided by the standard error of estimate, which also is derived from the
regression model. These practice effects are z-scores, with positive values indicating larger-
than-expected cognitive change and negative values indicating smaller-than-expected change
from first to second cognitive assessment. Since practice effects are defined as the difference
between scores at visit four and six, cognitive change over time was measured using data
from visits seven to 10.

Practice effects are an individual difference variable that are unique to each participant.
Like other covariates - such as age, income, or education - practice effects may influence
each participant’s cognitive performance and cognitive trajectory and can mask change over
time if not properly accounted (Rabbitt et al., 2008; Salthouse, 2009, 2016). Thus, practice
effects were included as predictors for their respective cognitive outcome in the multi-level
models (e.g., the practice effect for working memory was included in analyses where
working memory was the outcome). Practice effects differ based on sex, age, education, and
neuropsychiatric status (Calamia et al., 2012). We examined whether there are racial group
differences in practice effects.

Participants (V= 1,953) were European Americans (7= 1,000), African Americans (n
=516), and Asian Americans (n=437; Table 2). At baseline, European Americans had
significantly higher education than African Americans and Asian Americans, as well as
significantly greater income than African Americans. More European Americans were in
the later stages of menopause than African Americans and Asian Americans American
(ps<0.001) African Americans had significantly higher depressive symptoms, fasting
blood glucose (diabetes) and systolic blood pressure (hypertension) compared to Asian

STable 4 describes the standardized regression-based formula to calculate practice effects.
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Americans and European Americans at baseline (Table 3). At baseline, African Americans
had significantly lower scores on all three cognitive outcomes than European Americans and
Asian Americans.

Group Differences in Practice Effects.—One-way ANOVAs indicated that EBMT,
SDMT, and DSB practice effects were significantly different between our groups (Table 3).
Tukey post hoc analyses indicated that for EBMT and DSB scores, European Americans
had significantly greater reliable change than Asian Americans and African Americans.

For SDMT scores, African Americans had significantly less reliable change than European
Americans and Asian Americans. Thus, African Americans showed the least gains in repeat
administration of episodic memory, working memory, and processing speed tasks.

Attrition Across the Study Period.—To determine if there were differences between
those who were lost to follow up, demographics characteristics were compared between
participants who completed and did not complete the last cognitive assessment, separately
by measure (i.e., EBMT, SDMT, and DSB; Table 4; Figure 1). Participants who did not
complete the last cognitive assessments tended to have lower income, higher diabetes,
greater depressive symptoms, higher hypertension, more smokers, and more African
Americans than completers.

Preliminary Analyses

Unconditional Models.—We ran unconditional models to characterize the outcome and
rate of change for the overall sample for each cognitive variable. On average, there was

no significant decrease in yearly rate of change in EBMT (6= - 0.001, p=0.959) or

DSB scores (b= - 0.023, p= 0.120). However, there was significant variability between
participants in EBMT scores at baseline (zgp= 1.104, p< 0.001). There was significant
variability between participants in DSB scores at baseline (zyp=3.811, p<0.001) and in
the rate of change in DSB scores (zz; = 0.058, p= 0.001). There was significant decrease
in yearly rate of change in SDMT scores on average (6= - 0.119, p= 0.045) as well as
variability between participants in rate of change (z;; = 0.707, p=0.020). Thus, processing
speed — but not episodic memory or working memory — scores decreased over time in our
midlife sample.

Racial Differences at Baseline and Cognitive Change.—African Americans
experienced significantly poorer EBMT scores at baseline than European Americans as well
as a faster decrease in EBMT scores over time compared to European Americans (Table 5).
Race accounted for 6.67% of the variance in yearly rate of change and 2.16% in the variance
of EBMT scores at baseline.

African Americans had significantly poorer SDMT scores at baseline compared to European
Americans. In contrast, Asian Americans had significantly better processing speed at
baseline compared to European Americans. Race accounted for 12.21% of the variance

in SDMT scores at baseline.

Neuropsychology. Author manuscript; available in PMC 2022 July 01.
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African Americans and Asian Americans had significantly poorer DSB scores at baseline
compared to European Americans. Race accounted for 5.91% of the variance in DSB scores
at baseline.

Thus, African American women experienced more episodic memory decline compared

to European American women. African American women experienced poorer episodic
memory, processing speed, and working memory scores at baseline compared to European
American women. Asian Americans had poorer DSB scores and better processing speed
scores at baseline compared to European Americans.

Primary Analyses

Risk factors predicting cognitive outcomes.—Three MLMSs — one each predicting
a cognitive outcome — from risk factors indicated that none of the risks (i.e., hypertension,
diabetes, smoking, and depressive symptoms) were associated with cognitive decline over
time. Depressive symptoms were associated with poorer EBMT scores after controlling for
diabetes, hypertension, and smoking (Table 6). Depressive symptoms accounted for 1.16%
of the variance in EBMT scores. Including depressive symptoms in the model significantly
improved overall model fit compared to the model without depressive symptoms, X2(2) =
7.326, p=0.03.

Diabetes and depressive symptoms were associated with poorer SDMT scores at the
cognitive baseline and accounted for 0.60% and 0.79%, respectively (Table 7). Including
depressive symptoms significantly improved overall model fit compared to the model
without depressive symptoms, x2(2) = 15.884, p< 0.001; likewise, including diabetes
significantly improved overall model fit compared to the model without diabetes, X2(2) =
36.284, p< 0.001.

Race as a moderator in the associations between risk factors and cognitive
outcomes.—As hypothesized, African Americans with high depressive symptoms
experienced poorer EBMT scores at the cognitive baseline relative to African Americans
with lower depressive symptoms, whereas European Americans with high depressive
symptoms did not experience poorer EBMT scores relative to European American with
lower depressive symptoms (Table 8; Figure 2). Simple slope comparisons indicated that
depressive symptoms were significantly associated with EBMT scores at baseline for
African Americans, but not for European Americans (6= — 0.40, p< 0.001). The interaction
term of race and depressive symptoms (i.e., African American-depressive symptoms and
Asian American-depressive symptoms) accounted for 1.77% of the variance in EBMT
scores at cognitive baseline. Adding the interaction terms significantly improved overall
model fit compared to the main effects model, X2(4) =15.684, p=10.003.

Discussion

Our study results highlight racial disparities in cognition during midlife. We found that
African American women had lower cognitive scores, benefitted less from repeat testing
compared to European Americans, and evidenced significantly faster decrease in episodic
memory over time compared to European Americans. A novel finding was that Asian

Neuropsychology. Author manuscript; available in PMC 2022 July 01.
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Americans had poorer episodic memory and working memory but greater processing speed
than European Americans. Depression and diabetes were significantly associated with
poorer cognition during midlife. Consistent with the cumulative disadvantage theory — that
multiple stressors on health outcomes accumulate over the lifespan in racial minorities —
African Americans may be more vulnerable to the adverse effects of depressive symptoms
on cognition at midlife than European Americans. We address these themes and other key
findings below.

Racial Group Differences in Cognition

African American women had poorer episodic memory, working memory, and processing
speed scores at baseline compared to European American women. African American women
also showed the least gain in repeat administration of episodic memory, working memory,
and processing speed tasks and exhibited greater episodic memory decline than European
American women. Our findings are consistent with robust literature illustrating poorer
cognition in African Americans compared to European Americans across the lifespan
(Mehta et al., 2004; Sol et al., 2020; Véasquez et al., 2016; Weuve et al., 2018; Zahodne

et al., 2017; Zahodne et al., 2016). The current study is one of the first that examined
cognition, practice effects, and decline over time between women of different racial groups
in midlife women (e.g., Karlamangla et al., 2017; Kazlauskaite et al., 2020).

Midlife African American women exhibited greater prevalence or severity of all four risk
factors for poor cognition (i.e., depressive symptoms, diabetes, hypertension, and smoking)
compared to European American and Asian American women. These findings are consistent
with larger epidemiologic studies. For example, 54% of African Americans have high

blood pressure or hypertension compared to 46% European Americans (Centers for Disease
Control, 2019). Midlife is a period of heightened risk for adverse health and cognitive
outcomes in African American women.

Asian American’s lower risk for dementia (e.g., Mayeda et al., 2017) suggests that they may
fare better than other underrepresented populations in the U.S. with regard to cognitive aging
at midlife. Indeed, cognition in midlife for Asian American women was less disadvantaged
than for African American women. For example, Asian Americans show better practice
effects on processing speed than African Americans, suggested greater benefit from repeat
testing, and had greater processing speed scores at baseline than European Americans.
However, Asian Americans had some cognitive vulnerabilities. Asian American women had
poorer episodic memory and working memory at baseline compared to European American
women.

This is one of the first studies to illustrate domain-specific differences in cognition between
Asian Americans and European Americans; other studies focus more on differences in
global cognition (i.e., Shadlen et al., 2001). Our data suggest that it might be wise to

focus on memory and executive dysfunction as potential harbingers of cognitive decline

in Asian American women, since these were a relative group weakness. The relatively
stronger performance of Asian Americans on processing speed suggests better white matter
integrity at midlife than for African American and European American women and thus
fewer cerebrovascular risks. Whereas these hypotheses are highly speculative at the moment,
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they might help to direct future studies on cognitive aging in Asian Americans, who are the
fastest growing minority population in the US, behind people who identify as biracial or
multiracial (Vespa, et al., 2018).

When clinical neuropsychologists better understand the origins of racial group differences
on cognitive tests, the measures can be used in ethical, reliable, and valid manners with
racially diverse populations. Indeed, many potential causes for racial group differences on
cognitive measures have been studied, including acculturation (e.g., Martinez-Miller et al.,
2020), early-life adversity (e.g., Zhang, Hayward, & Yu, 2016), and SES (e.g., Jean et

al., 2019). The most attention has been devoted to understanding if and how cognitive
differences observed between racial groups are due to SES (Kawachi et al., 2005; Manly,
2005). In our study, racial group differences in cognition remained after controlling for
income and education, suggesting that SES does not fully explain why there are racial group
differences in cognition during midlife.

Predictors of Poor Cognition and Cognitive Decline

A primary goal of our project was to determine if diabetes, hypertension, depressive
symptoms, and smoking were predictive of cognitive decline for women at midlife and —
more important — if these risk factors were differentially associated with cognitive outcomes
across different racial groups. Overall, there was little evidence of cognitive decline in

our sample. Thus, our aim to study predictors of cognitive decline in midlife women

needs to be viewed from the lens of general cognitive stability in our sample. Indeed,
diabetes, hypertension, depressive symptoms, and smoking were not significantly predictive
of cognitive decline over time.

We found that diabetes and depressive symptoms were proximally associated with poorer
processing speed and episodic memory. In other studies, depressive symptoms also were
associated with poorer processing speed in older adults (e.g., Brewster et al., 2017) and
midlife adults (e.g., Anstey et al., 2014). We suspect that if our midlife sample is followed
further into older adulthood — when there will be more variance in changes in cognition
—we will be better able to identify predictors of cognitive decline at midlife. Given the
associations between diabetes and depressive symptoms with processing speed and episodic
memory, these two risk factors will be important to study in the context of later life cognitive
changes.

Findings were partially consistent with the hypothesis that risk factors would be more
detrimental to cognition for African Americans than European Americans. Greater
depressive symptoms were associated with significantly poorer episodic memory at baseline
for African Americans but not for European Americans. These data are consistent with
findings in cross-sectional studies of midlife and older adults (Hamilton et al., 2014; Wright
etal., 2019, Zahodne et al., 2014). The detrimental effect of depressive symptoms is a major
public health concern because African Americans report more chronic and severe depression
than European Americans (Williams et al., 2007), which we also found in our data.

We interpret these findings in light of the cumulative disadvantage theory (Dannefer, 1987,
1988, 2003). African Americans suffer more chronic adversity — over their lifetimes — than
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Limitations

Implications

Page 12

European Americans due to racism and discrimination. This systemic adversity across the
life course might cause African Americans to be more vulnerable to the adverse effects of a
psychological stressor (i.e., depressive symptoms).

The sample was comprised of women and results may not generalize to men. We do

not have the immigration status for our sample, which is important because the majority
of the Asian American population are foreign-born (Vespa et al., 2018). Our Asian
American sample consisted of persons of Japanese and Chinese descent and results may
not generalize to other Asian ethnic groups. Risk factors were assessed at the beginning

of the study and not throughout the study period. As far as we know, no research studies
have conducted measurement invariance studies comparing psychometric properties of our
cognitive measures for Asian Americans samples. Those who did not complete the last
cognitive assessment had greatest risk for poor cognitive outcomes than their counterparts
who did complete the last assessments. Thus, attrition may have impeded our ability to
find cognitive decline over time, as well as significant associations between risk factors and
cognitive decline in our study due to restricted variance in the final cognitive assessments.

Racial disparities in cognitive aging are a major public health concern, particularly because
the U.S. population is growing older and more racially diverse. The midlife developmental
period presents an opportunity for preventative interventions to guard against racial
disparities in cognitive decline in late life. Clinicians must understand that structural and
system level barriers (i.e., racism and discrimination) create and perpetuate health inequities
across the life course for African Americans, which might ultimately lead to the cognitive
disparities that we found. A better understanding of the causes of the cognitive disparities
that exist will allow for development of more effective clinical interventions. Research and
clinical focus on African American women is warranted because they live at the intersection
of greater risk for dementia because of their race (i.e. African American) and gender (i.e.,
women) compared to European Americans and men (Avila et al., 2019; Hebert et al., 2013).

Our results are a significant step in this direction. Future research should examine whether
the mechanisms linking depressive symptoms to poor cognition operate differently in
African American women, thus positioning this population for cognitive vulnerability
compared to women from other racial backgrounds. Clinical interventions tailored to

racial groups are needed to maintain cognitive health in midlife. Targeted public health
prevention efforts should be designed and implemented that can educate both practitioners
and the African American community about the detrimental effects of depression on African
American women’s cognitive health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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APPENDIX A

Table 1
Study Visits and Measures: When Data Were Collected That Are Used to Test Hypotheses

Variables Baseline | Visit Visit Visit Visit Visit Visit Visit Visit Visit
1 2 3 4 6 7 8 9 10
Diabetes X X
Hypertension X X
Depressive X X
Symptoms
Smoking X X X X
EBMT X X X X X X
SDMT X X X X X X
DSB X X X X X X

Note: EBMT= East Boston Memory Test; SDMT = Symbol Digit Modalities Test; DSB = Digit Span Backwards; Diabetes
metrics were not collected at visit 2; Cognitive measures (EBMT, SDMT, DSB) at visit 4 and visit 6 were used to create the
practice effect variable and excluded from longitudinal analysis. Cognitive trajectory was measured from visit 7 to visit 10,
thus visit 7 is considered cognitive baseline.

Table 2

Baseline Participant Characteristics by Racial Group

Characteristics European African Asian American x?
American (n = American (n = (n=437)
1,000) 516)
Mean Age (SD) 45.95 (2.73) 45.88 (2.61) 46.11 (2.58)
(Minimum-Maximum) (42 - 53) (42 -52) (42 -52)
Family Income (%) e 176.817
Less than $19,999 5.7 19.4 3.7
$20,000 to $49,999 30.6 40.7 275
$50,000 to $99,999 43.2 30.2 41.0
$100,000 or more 19.3 5.6 24.0
Education Attainment (%) o 115.225'17
Less than High School 12 45 5.3
High School Graduate 11.9 19.8 15.1
Some College/Technical School 29.0 38.8 28.8
College Graduate 22.4 15.9 31.1
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Characteristics European African Asian American X
American (n = American (n = (n=437)
1,000) 516)
Post Graduate Education 353 19.8 19.7
Menopause Status (%) o 41.00%¢
Post Bilateral Salpingo Oophorectomy 4.1 6.2 3.0
Natural Post-menopause 51.3 48.1 52.2
Late Peri-menopause 9.4 13.8 8.0
Early Peri-menopause 24.2 23.8 27.0
Pre-menopause 19 1.2 3.2
Unknown Due to Hormone Therapy 6.8 29 5.7
Use
Unknown Due to Hysterectomy 2.1 3.9 0.9

Note. Missingness for income ranged from 1.2 to 4.1%. Missingness for education ranged from 0.2 to 1.4%. Missingness
for menopause status ranged from 0.2 to 0.9%.

a . . .
European Americans greater than African Americans.

b . . .
European Americans greater than Asian Americans.

Cro . . .
African Americans greater than Asian Americans.

*
p<=005
Hok

p<0.01

HokAh

p<0.001.

Table 3

Risk Factors and Cognitive Outcomes at Baseline by Racial Group

Variables European African Asian Significant X
American (n = American(n= American (n = Group
1,000) 516) 437) Differences
Risk Factors, M
(SD)
(Minimum-
Maximum)
Depressive 8.43 (6.73) 9.89 (7.57) 8.08 (6.58) AFAM > EA = 10.04 -
Symptoms (0.00 - 37.50) (0.00 — 42.75) (0.25- 50.00) ASAM
Hypertension 112.48 (12.27) 124.14 (15.84) 110.68 (11.90) * AFAM > EA > 164.34 --
(82.92 - (93.42 - 199.75) (87.17 - ASAM
183.83) 147.58)
Diabetes 93.69 (23.04) 102.08 (33.87) 93.41 (12.35) AFAM >EA=  22.36 -
(69.67 - (73.00 - 325.33) (72.00 - ASAM
322.00) 246.33)
Smoking (% of 115 20277 7.8* AFAM> EA> 36.37
smokers) ASAM
Cognitive
Outcomes, M (SD)
Processing Speed 59.95 (9.55) 51.83 . 61.58 (8.80) * ASAM > EA > 131.32 -
(SDMT) (19 - 96) (11.18) (33-87) AFAM
(7-85)
Working 755 (2.32) 6.02(227)"  677(191)7  EA>ASAM> 7148  --
Memory (DSB) (2-12) (2-12) (2-12) AFAM
Episodic 10.54 (1.58) 974(1.97)"  1021(158)"F EA>ASAM> 3311 -
Memory (EBMT) (2-12) (4-12) (0-12) AFAM

Practice Effects/Z-
scores, M (SD)
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Variables European African Asian Significant F x2
American (n = American (n=  American (n = Group
1,000) 516) 437) Differences
Processing Speed ~ -0.31(1.00)  —0.44 (1.13)™  0.08 (0.90) EA=ASAM>  36.76 -
(SDMT) (-5.34-7.19)  (-7.73-3.66)  (-5.84-3.51) AFAM
Working 0.001(1.00)  -0.30(0.98)" -015(087)° EA>ASAM> 1480 -
Memory (DSB) (-345-4.02)  (-3.74-317)  (-3.45-2.45) AFAM
Episodic 0.007 (1.00) -037 (125" -030(092)7" EA>ASAM= 2374  --
Memory (EBMT) (-6.06-198)  (-624-198)  (-2.97-1.82) AFAM

Note. EA= European American; AFAM= African American; ASAM= Asian American. Depressive symptom and
hypertension values were averaged across baseline, visit 1, visit 2, and visit 3. Diabetes values were averaged across
baseline, visit 1, and visit 3. Missingness on EBMT at baseline ranged from 4.8 to 14%. Missingness on SDMT at baseline
ranged from 4.8 to 14.9%. Missingness on DSB at baseline ranged from 5.5 to 16..9%.

a.. .. . o . .
Significant group differences in risk factors, cognitive outcomes, and practice effects.
*

p<=0.05
Ak
p<0.01

Aok

< 0.001 compared to European Americans (reference group).
Table 4

Demographic Comparison Between Participants that did and did not have Visit 10 Cognitive

Data
Demogr aphics EBMT Visit EBMT SDMT Visit SDMT DSB Visit 10 DSB
10 Not Completed 10 Not Completed Not Completed
Completed Visit 10 Completed Visit 10 Completed Visit 10
(320) (1,633) (328) (1,625) (371) (1,582)

Mean Age (SD) 45.86 (2.74)  45.99 (2.65)  45.86 (2.74) 4599 (2.65)  45.95(2.76)  45.97 (2.64)
(Minimum — (42-52) (42 -53) (42-52) (42-53) (42 -52) (42-53)
Maximum)
Family Income (%) o

Less than 15.1 7.9 15.0 7.9 14.4 7.8
$19,999

$20,000 to 30.9 339 30.7 34.0 32.2 337
$49,999

$50,000 to 37.9 40.8 38.2 40.7 37.2 41.0
$99,999

$100,000 or 16.1 17.4 16.0 17.4 16.1 17.4
more
Education Attainment (%)

Less than High 3.4 29 3.4 2.9 3.0 3.0
School

High School 16.3 145 16.5 14.4 16.8 14.3
Graduate

Some College/ 34.1 31.2 34.1 31.2 34.3 31.1
Technical School

College 216 23.0 213 23.0 219 229
Graduate

Post Graduate 24.7 284 24.7 28.5 241 28.7
Education
Menopause Status (%)

Post Bilateral 31 4.7 3.4 4.6 3.8 4.6

Salpingo
Oophorectomy
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Demographics EBMT Visit EBMT SDMT Visit SDMT DSB Visit 10 DSB
10 Not Completed 10 Not Completed Not Completed
Completed Visit 10 Completed Visit 10 Completed Visit 10
(320) (1,633) (328) (1,625) 371 (1,582)
Natural Post- 50.9 50.7 51.5 50.6 50.4 50.8
menopause
Late Peri- 11.3 10.0 11.0 10.1 11.7 9.9
menopause
Early Peri- 28.0 24.1 27.6 24.2 27.6 24.1
menopause
Pre-menopause 1.3 21 1.2 2.2 14 2.2
Unknown Due 3.1 6.0 3.1 6.0 3.0 6.1
to Hormone
Therapy Use
Unknown Due 2.2 2.3 21 2.3 2.2 2.3

to Hysterectomy

Risk Factors, M (SD)
(Minimum — Maximum)

Depressive 967 (8.01)  856(6.72)  9.63(7.93)°  856(6.74)  9.58(7.68)°  8.54 (6.77)
Symptoms
(0.00 - (0.00 - (0.00 - (0.00 - (0.00 - (0.00 -
42.25) 50.00) 42.25) 50.00) 42.25) 50.00)
Hypertension 117.44 114.71 117.69, 114.65 11819 114.45
(14.50) (14.22) (14.57) (14.19) (14.64) (14.13)
(91.75 - (82.92— (91.75 - (82.92 - (91.75- (82.92 -
167.42) 199.75) 167.42) 199.75) 167.42) 199.75)
Diabetes 10115 94.81(21.88) 10122 94.76 (21.74) 100.65,  94.72 (21.80)
(36.47) (36.60) (35.06)
(69.67 - (72.00 - (69.67 - (72.00 - (69.67 - (72.00 -
322.00) 325.33) 322.00) 325.53) 322.00) 325.33)
Smoking (% of 176™F 12.1 17.4™* 12.1 16.8™ 121
smokers)
Race (%) e
African 37.2 243 37.8 24.1 38.3 23.6
American
Asian American 12.2 24.4 11.9 24.5 11.3 25.0
European 50.6 51.3 50.3 51.4 50.4 51.4
American
Note.
p<=005
Ak
p<0.01
A Ak
< 0.001.
Table 5

Change in Episodic Memory, Processing Speed, and Working Memory Predicted by Race

Episodic Memory Processing Speed Working Memory

Measure Coefficient (SE) Coefficient (SE) Coefficient (SE)
Fixed effects
Intercept, ygo 10.480 (0.051) 59.601 (0.315) 7.418 (0.073) ™
Age, Yo -0.006 (0.015) -0.487 (0.091) 7 -0.020 (0.021)
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Episodic Memory Processing Speed Working Memory
Measure Coefficient (SE) Coefficient (SE) Coefficient (SE)
African American, yo,  -0.348 (0.093) ™ -6.08 (0.572) ™ -1.103 (0.132)
Asian American, yo3 -0.180 (0.093) 2.361 (0.574) -0.533 (0.132) 7
Education, yg, 1.64 (0.035) ™ 1.563 (0.217) 0.406 (0.050) ™
Family Income, yos 0.180 (0.048) ™ 1.829 (0.293) ™ 0.162 (0.067)
Menopause Status,yoe 0.012 (0.025) 0.262 (0.153) -0.007 (0.035)
Practice Effect, yq7 0.348 (0.035) 1.093 (0.216) ™ 0.179 (0.050)
Linear slope, y1g 0.047 (0.22) -0.074 (0.089) -0.037 (0.023)
Age, y11 0.000 (0.006) -0.053 (0.026) -0.004 (0.007)
African American, i, -0.111 (0.040) * 0.077 (0.164) 0.011 (0.042)
Asian American, y13 -0.014 (0.039) -0.147 (0.159) -0.045 (0.040)
Education, y14 -0.001 (0.015) -0.010 (0.061) 0.006 (0.016)
Family Income, y15 -0.025 (0.020) -0.060 (0.083) -0.039 (0.021)
Menopause Status,y 15 0.003 (0.011) -0.062 (0.042) -0.011 (0.011)
Practice Effect, y17 -0.037 (0.016) 0.043 (0.063) -0.001 (0.016)
Random effects Variance Components
Intercept, zgp 0.8617" 63.112"" 3.168™
Linear slope, z;; 0.014 0.287 0.052*
Level 1, 02 1.709™* 26.858"" 1569
Model Fit: HO Value (@) -8622.450 (20) -16092.051 (20) -9184.985 (20)

Note.
*
p<0.01

Hok

p<0.001 compared to European Americans (reference group).

Table 6

Page 17

Change in Episodic Memory Predicted by Smoking, Depressive Symptoms, Diabetes, and

Hypertension

Covariates Only Risk Factors
Measure Coefficient (SE)  Coefficient (SE)
Fixed effects
Intercept, yoo 10.353 (0.037) ™ 10.379 (0.039)
Age, Yor -0.006 (0.015) -0.004 (0.015)
Smoking, yo2 -- -0.273 (0.115)
Depressive Symptoms yq3 - -0.015 (0.006) *
Hypertension, yos - -0.005 (0.003)
Diabetes, o5 -- -0.002 (0.002)
Education, yog 0.179 (0.035)™  0.159 (0.035) ™
Family Income, yg7 0.212 (0.046) ™ 0.155 (0.047) ™
Menopause Status, yos 0.012 (0.025) 0.007 (0.025)
Practice Effect, yoq 0.365 (0.035)™  0.351 (0.035) ™
Linear slope, y1o 0.017 (0.016) -0.016(0.034)
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Covariates Only Risk Factors
Measure Coefficient (SE) ~ Coefficient (SE)
Age, y11 0.000 (0.006) 0.000 (0.007)
Smoking, y12 - 0.010 (0.050)
Depressive Symptoms y;3 - 0.003 (0.002)
Hypertension, y14 - 0.000 (0.001)
Diabetes, y15 - 0.000 (0.001)
Education,yys 0.003 (0.015) 0.004 (0.015)
Family Income, y17 -0.012 (0.020)  -0.005 (0.020)
Menopause Status, y1g 0.003 (0.011) 0.003 (0.011)
Practice Effect, 19 -0.034 (0.015) -0.032 (0.015)
Random effects Variance Components
Intercept, 75y 0.880 ** 0.853 ™
Linear slope, z;; 0.015 0.015
Level 1, 62 1711 1712
Model Fit: HO Value (@f) -8649.516 (16)  -8625.650(24)

Note. Covariates are age, education, family income, menopause status, and practice effect.

*
p<0.01
Aok
p<0.001

Table 7

Page 18

Change in Processing Speed Predicted by Smoking, Depressive Symptoms, Diabetes, and

Hypertension

Covariates Only Risk Factors
Measure Coefficient (SE)  Coefficient (SE)
Fixed effects
Intercept, yoo 58.605 (0.238) **  58.881 (0.229)
Age, Yo -0.481 (0.096) **  -0.516 (0.089)
Smoking, yo2 - -0.793 (0.669)
Depressive Symptoms yo3 - -0.100 (0.032) *
Hypertension, yos - -0.032 (0.016)
Diabetes, o5 - -0.027 (0.009) *
Education, yos 1577 (0.225)™"  1.208 (0.205) **
Family Income, yg7 2.875(0.296) 7 2287 (0.227)"
Menopause Status, yos 0.269 (0.161) 0.164 (0.146)
Practice Effect, yoo 1.218 (0.225)™"  3.944 (0.211) **
Linear slope, y1o -0.087 (0.064) -0.109 (0.068)
Age, y11 -0.052 (0.026)  —-0.047 (0.026)
Smoking, 12 - 0.183 (0.200)
Depressive Symptoms 3 - -0.014 (0.010)
Hypertension, y14 - —0.004 (0.005)
Diabetes, y15 - —0.003 (0.003)
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Measure

Covariates Only Risk Factors

Coefficient (SE)  Coefficient (SE)

Education,y

Family Income, 17

Menopause Status, y;g

Practice Effect, y19
Random effects

Intercept, zgp

Linear slope, z;;

Level 1, o2

Model Fit: HO Value (@f)

-0.005 (0.060)  —0.013 (0.061)
-0.088(0.080)  -0.117 (0.082)
-0.062 (0.042) 0.064 (0.042)
-0.038 (0.063) 0.013 (0.064)
Variance Components
71.888™* 54.689
0.289 0.277
26.868 ™ 26.729™

-16179.333 (16)  -8625.650(24)

Note. Covariates are age, education, family income, menopause status, and practice effect.

*
p<001

*ok

p<0.001

Table 8

Race Moderating the Association Between Depressive Symptoms and Episodic Memory

Measure

Episodic Memory

Main Effect Coefficient (SE)  Interaction Coefficient (SE)

Fixed Effects

Intercept, yoo 10.478 (0.051) ** 10.486 (0.051)
Age, yor -0.007 (0.015) -0.009 (0.015)
African American, yo; -0.347 (0.093) ** -0.334 (0.093)**
Asian American, yos -0.192 (0.093) -0.209 (0.093)
Depressive Symptoms, yos -0.017 (0.006) * 0.000 (0.008)
African American-Depressive Symptoms, ygs -- -0.040 (0.012) “

Asian American-Depressive Symptoms, yog -- -0.025 (0.014)
Education, yg7 0.157 (0.035) ™ 0.153 (0.035)
Family Income, yog 0.152 (0.048) * 0.153 (0.048)
Menopause Status,yog 0.013 (0.025) 0.012 (0.025)
Practice Effect, yo10 0.341 (0.035) ™ 0.340 (0.035)

Linear slope, y19 0.047 (0.022) 0.046 (0.022)
Age, y11 0.000 (0.006) 0.001 (0.006)
African American, y1, -0.111 (0.040) * -0.118 (0.040) *
Asian American, y13 —0.011 (0.039) -0.015 (0.040)
Depressive Symptoms, y14 0.004 (0.002) 0.001 (0.003)
African American- Depressive Symptoms, 15 -- 0.012 (0.005)

Asian American- Depressive Symptoms, y14 -- -0.003 (0.006)
Education, y17 0.000 (0.015) 0.001 (0.015)
Family Income, y1g -0.019 (0.021) -0.019 (0.021)
Menopause Status,y1g 0.003 (0.011) 0.004 (0.011)
Practice Effect, y110 -0.036 (0.016) * -0.035 (0.016)

Neuropsychology. Author manuscript; available in PMC 2022 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Dixon et al. Page 20

Episodic Memory

Measure Main Effect Coefficient (SE) Interaction Coefficient (SE)
Random Effects Variance Component
Intercept, 75y 0.849 ™" 0.834 ™
Linear slope, z;; 0.013 0.011
Level 1, 62 1.709™ 1.709% ™
Model Fit: HO Value (@f) -8617.927 (22) 8610.085 (26)

Note.
aSignificant simple slope comparison for African Americans.
*

p<0.01

Ak
< 0.001 compared to European Americans (reference group).

APPENDIX B

Overall Study Sample

H EBMT Visit 7 | n SDMT Visit 7 | ﬂ DSB Visit 7 |

H EBMT Visit 8 | n SDMT Visit 8 | H DSB Visit 8 |
I EBMT Visit 9 |

' SDMT Visit 9 | ' DSB Visit 9 |
n EBMT Visit 10| HSDMT Visit 10 | H DSB Visit 10 |
Figure 1: Flow Chart of Study Attrition Across Visit 7 (Baseline) Through Visit 10

Note. Not all participants completed all three cognitive measures at each time point.
Participants were administered the cognitive testing at either visit 8 or visit 9. Full
Information Maximum Likelihood (FIML) accounts for missingness in the data by
estimating a likelihood of scores for each participant based on existing data available. If
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participants had at least one data point then they were included in analysis, thus the overall
model fit is based on the overall study sample, V= 1,953.

Race Moderating the Association Between Depressive Symptoms
and Episodic Memory

10.8
10.6 - < ‘__-_rﬁ
[ S e e
-
10.4 = - - <
-
b -
10.2 = -
= -
i -—
10 - -
9.8
9.6
9.4
9.2
Visit 7 Visit 8 Visit 9 Visit 10
e African American High Depression == = African American Low Depression
e \\/hite High Depression == = \Nhite Low Depression
Figure 2.
Interaction Between Depressive Symptoms and Race Predicting Episodic Memory
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Key Points
Question:

Avre there racial group differences in the associations between risk factors and cognitive
decline during midlife?

Findings:

Depressive symptoms are a significant predictor of poor cognition for African American
women but not for Asian American and European American women.

Importance:

Clinical interventions to promote healthy cognitive aging in African Americans should
focus on depressive symptoms.

Next Steps:

Future research should determine why depressive symptoms are more strongly linked to
poorer cognition in African Americans compared to other racial groups.
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