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Abstract

Objective: Racial/ethnic disparities in cognitive aging are only partly attributable to
socioeconomic indicators. Psychosocial factors, such as discrimination and perceived control,
also differ across racial/ethnic groups, and emerging literature highlights their potential role in
contributing to cognitive disparities in addition to socioeconomic status.
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Method: 1,463 older adults (51% Hispanic, 27% non-Hispanic Black, 22% non-Hispanic
White) in the Washington Heights-Inwood Columbia Aging Project completed cognitive and
psychosocial measures, including a comprehensive neuropsychological battery, Everyday and
Major Experiences of Lifetime Discrimination scales, and the Perceived Control scale. Mediation
models quantified separate indirect effects of Black race and Hispanic ethnicity on global
cognitive composite scores through education, income, discrimination, and external perceived
control.

Results: Educational attainment, income, and perceived control each mediated racial/ethnic
disparities in global cognition. Socioeconomic indicators (i.e., lower education, lower income)
explained approximately 50% of the Black-White and Hispanic-White disparities in global
cognition, and more external perceived control explained an additional 5-8%. Hispanics reported
the lowest levels of discrimination, while non-Hispanic Blacks reported the highest levels.
However, neither everyday nor major lifetime discrimination was associated with global cognition.
Significant racial/ethnic disparities in global cognition remained after accounting for the included
socioeconomic and psychosocial factors.

Conclusions: This study suggests that psychosocial factors may explain racial/ethnic disparities
in cognitive aging above and beyond socioeconomic indicators. More external perceived control,
which could reflect chronic exposure to interpersonal and institutional marginalization, may be a
particularly salient psychosocial risk factor for poorer cognitive aging among non-Hispanic Black
and Hispanic older adults.
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Introduction

Racial/ethnic disparities in cognitive aging are well-documented (Manly & Mungas, 2015).
Upon formal neuropsychological testing, both non-Hispanic Black and Hispanic older adults
exhibit lower scores than non-Hispanic Whites across cognitive domains, including episodic
memory, language, executive functioning, working memory, processing speed, vocabulary,
and visuospatial functioning (Boone et al., 2007; Brewster et al., 2014; Diaz-Venegas et al.,
2016; Liu et al., 2015; Sisco et al., 2015; Sol et al., 2020; Wilson et al., 2015; Zahodne et al.,
2016). Racial/ethnic disparities in cognitive performance are multiply determined (Glymour
& Manly, 2008), and additional research is needed to better understand the variety of causes
across different racial/ethnic groups.

Much of the literature on racial/ethnic disparities in cognitive aging has focused on
socioeconomic mediators, including educational attainment (e.g., Weuve et al., 2018) and
income (e.g., Hag & Penning, 2019). On average, both Hispanic (Duncan et al., 2006) and
non-Hispanic Black (Bloome, 2014; Donovan, 1984; Keith & Benson, 1992; Reynolds,
1989) older adults report lower educational attainment and income than non-Hispanic
Whites. In turn, both lower educational attainment and lower income each predict lower
cognitive performance in late life when considered together (Koster et al., 2005; Zahodne et
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al., 2015). However, these objective indicators of socioeconomic status do not fully explain
racial/ethnic disparities in cognitive aging.

Emerging research highlights the role of psychosocial factors, such as racially-patterned
social stress, in explaining cognitive inequalities. For example, everyday discrimination
mediated Black-White disparities in episodic memory level and change in the Health and
Retirement Study (Zahodne, Kraal, Sharifian, et al., 2019; Zahodne, Sol, et al., 2019).
However, findings regarding associations between everyday discrimination and cognitive
outcomes have been mixed. While some studies found negative associations (Barnes et
al., 2012; Zahodne et al., 2020), some found positive associations (Pugh et al., 2020),

and some found no associations (Zahodne et al., 2017). Because these studies focused

on everyday forms of discrimination experienced through interpersonal interactions (e.g.,
microaggressions), even less is known about potential links between major experiences of
lifetime discrimination and cognitive aging. Thus, additional research is needed to clarify
the relationship between different types of discrimination and cognitive aging and to identify
other measures of psychosocial stress that may be relevant to racial/ethnic disparities in
cognition.

Above and beyond discrimination, lower perceived control mediated Black-White disparities
in episodic memory and executive functioning in the National Survey of Midlife
Development in the United States (Zahodne et al., 2017). Lower perceived control also
contributed to Black-White and Hispanic-White disparities in episodic memory in the
Health and Retirement Study (Zahodne, Sol, et al., 2019). The construct of perceived
control originated in social learning theory (Rotter, 1966), and it refers to the extent

to which individuals feel like they have control over important life outcomes (Lefcourt,
2014). Perceived control reflects a learned view of the self and the environment, and

it can change over time and in response to experience (Eizenman et al., 1997). While

early work on the control construct considered internal and external control beliefs as two
ends of a single continuum, more recent work emphasizes internal and external perceived
control as separate dimensions, with more external perceived control characterized by
beliefs about environmental or interpersonal constraints that limit instrumentality (Lefcourt,
2014; Lachman, Neupert & Agrigoroaei, 2011). Compared with non-Hispanic Whites, both
Hispanics and non-Hispanic Blacks report more external perceived control (Mirowsky &
Ross, 1983, 1990). In turn, more external perceived control is linked to worse subsequent
cognitive aging (Caplan & Schooler, 2003; Seeman et al., 1996). Drawing on cognitive
behavioral theory (Bandura, 1997), the relationship between perceived control and cognitive
outcomes has been theorized to be reciprocal, and external perceived control may lead

to lower cognitive performance via behavioral, motivational, and affective mechanisms
(Lachman, 2006).

Together, these studies suggest that the subjective psychosocial experiences of non-Hispanic
Black and Hispanic adults may contribute to racial/ethnic disparities in cognitive aging

in addition to objective socioeconomic resources. The biopsychosocial model proposed by
Clark and colleagues (1999) provides a theoretical foundation for how racially-patterned
social stress may affect health. These authors not only consider the structural and
institutional forces that shape racial inequalities in health, but also outline how subjective
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social experiences can contribute to health disparities via psychological and physiological
stress responses. However, this seminal paper focused exclusively on African Americans.
Indeed, the vast majority of the extant literature on psychosocial contributors to racial/ethnic
disparities in cognitive aging focuses on Black-White differences, with very few studies
including Hispanic older adults (c.f., Zahodne, Sol, et al., 2019).

In the United States (U.S.), the broad health impacts of racially-patterned social stress can be
seen not only for non-Hispanic Blacks (Beatty Moody et al., 2018; Chae et al., 2010; Guyll
etal., 2001; Lewis et al., 2010; Zahodne, Kraal, Zaheed, et al., 2019), but also for Hispanics
(Beatty Moody et al., 2018; Cuevas et al., 2016; Molina et al., 2019), who represent

the largest and fastest-growing minority group in the U.S. (Colby & Ortman, 2015). For
example, greater racial/ethnic discrimination was associated with psychological distress,
unhealthy body mass index, and sleep disturbances in a sample of 1,332 Hispanic adults in
the Texas City Stress and Health Study (Garcini et al., 2018). Similarly, additional studies
have linked greater discrimination to worse overall health (Brondolo et al., 2011), mental
health (Howarter & Bennett, 2013), and physical health-related quality of life (Molina et
al., 2019) in Hispanic samples. Hispanic immigrants may also face psychosocial stressors
related to acculturation, anti-immigrant policies and attitudes, and disruption of social
networks (Cervantes, Padilla, & Salgado de Snyder, 1990). Additional research is needed

to understand how socioeconomic and psychosocial disadvantages contribute to cognitive
disparities across Hispanics, non-Hispanic Blacks, and non-Hispanic Whites.

The current study sought to extend the literature on racial/ethnic inequalities in cognitive
aging by examining the separate contributions of multiple socioeconomic and psychosocial
factors in a sample of 1,463 Hispanic, non-Hispanic Black, and non-Hispanic White

older adults living in northern Manhattan. Specifically, we quantified the proportions

of Black-White and Hispanic-White disparities in performance on a comprehensive
neuropsychological battery that were explained by educational attainment, income,
discrimination, and perceived control. Based on prior research, we predicted that non-
Hispanic Black and Hispanic older adults would demonstrate lower cognitive scores
compared to non-Hispanic White older adults, and these racial and ethnic differences
would be partly attributable to lower socioeconomic status, greater discrimination, and more
external perceived control.

Participants and Procedures

The 1,463 individuals in this sample participated in the Washington Heights-Inwood
Columbia Aging Project (WHICAP; Manly et al., 2005; Tang et al., 2001), a longitudinal,
community-based study of aging and dementia in northern Manhattan. In brief, adults aged
65 and older living in the study catchment area were identified from Medicare records or a
commercial marketing company in two initial waves (1992, 1999), and ongoing since 2009.
WHICAP visits take place approximately every 18-24 months in participants’ homes or at
the Columbia University Medical Center. At each visit, bilingual research staff administer a
battery of cognitive, functional, and health measures in the participant’s preferred language
(English or Spanish).
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The current sample included only participants who received a set of psychosocial measures
that was added to the core WHICAP battery in 2017. Thus, while WHICAP is a longitudinal
study, only cross-sectional data were available for the current analyses. Additional inclusion
criteria for the current study were: (1) availability of at least one cognitive outcome; (2)
availability of data on basic sociodemographics (i.e., age, sex/gender, and race/ethnicity).
Characteristics of the analytic sample (/= 1,463) are shown in Table 1. This study complied
with the ethical rules for human experimentation stated in the Declaration of Helsinki and
was approved by the local institutional review board. Informed consent was obtained from
all participants.

Cognitive Outcomes

Cognition in WHICAP is assessed with a comprehensive neuropsychological battery (Stern
et al., 1992). English measures were translated into Spanish, and back translation and
reconciliation ensured comparability of English and Spanish versions. In the current

study, 93% of Hispanics were tested in Spanish. Factor analysis previously revealed that
the WHICAP neuropsychological battery assesses the following four cognitive domains:
episodic memory, language, speed, and visuospatial functioning, and this factor structure is
invariant across English and Spanish speakers (Siedlecki et al., 2010).

Based on this factor analysis, cognitive composites in WHICAP are derived by converting
all cognitive test scores to z-scores using means and standard deviations from the overall
sample at baseline and averaging them within each domain. Episodic memory composite
scores include immediate, delayed, and recognition trials from the Selective Reminding Test
(Buschke & Fuld, 1974). Language scores include a modified 15-item Boston Naming Test
(Kaplan, Goodglass, & Weintraub, 1983), letter fluency (i.e., C, F, L), category fluency
(i.e., animals), the Similarities subtest of the Wechsler Adult Intelligence Scale — Revised
(Wechsler, 1981), and the Repetition and Comprehension subtests of the Boston Diagnostic
Aphasia Examination (Goodglass, 1983). Speed scores include Color Trails I and Il (D’Elia
et al., 1994). Visuospatial scores include recognition and matching trials from the Benton
Visual Retention Test (Benton, 1955), the Rosen Drawing Test (Rosen, 1981), and the
Identities and Oddities subtest of the Dementia Rating Scale (Mattis, 1976). In the current
study, episodic memory, language, speed, and visuospatial composites were averaged to
obtain a comprehensive indicator of global cognitive functioning, which was used as the
outcome variable in all models.

Socioeconomic and Psychosocial Mediators

Based on previous literature (Zahodne et al., 2017; Zahodne, Sol, et al., 2019), the

current study considered multiple potential mediators of associations between race/ethnicity
and cognitive performance, including socioeconomic status, discrimination, and perceived
control. Correlations among these predictors of interest are shown in Table 2.

Socioeconomic status was operationalized with two variables: educational attainment and
monthly household income. Educational attainment was self-reported and ranged from 0 to
20. Monthly self-reported household income was operationalized as a 12-category variable
ranging from $450 or less to more than $4,000 and was treated as a continuous variable.
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Discrimination was operationalized with the Everyday Discrimination (Williams et al.,
1997) and Major Experiences of Lifetime Discrimination (Williams et al., 1997) scales,
modified to be administered orally due to the wide range of literacy levels in WHICAP.
Everyday discrimination comprised 10 items assessing how often participants experience
unfair treatment in their day-to-day life (e.g., “ You are treated with less respect than other
people”’). Responses are on a 6-point Likert-type scale ranging from Never (6) to Almost
Every Day (1). Items were reverse-scored and averaged so that higher scores correspond to
greater everyday discrimination. Major Experiences of Lifetime Discrimination comprised
9 dichotomous items assessing the occurrence of unfair treatment in relation to a variety
of major life events (e.q., “At any time in your life, have you ever been unfairly fired
from a job?"). Items were summed so that higher scores correspond to greater lifetime
discrimination.

Perceived control was operationalized using the Constraints subscale of the Perceived
Control scale (Lachman & Weaver, 1998), which was modified to be administered orally.
This subscale corresponds to external perceived control and comprises 8 items querying
whether participants agree with statements such as “ What happens in my life is often beyond
my control’ and “1 sometimes feel I am being pushed around in my life.” Items were
summed so that higher scores correspond to more perceived constraints (i.e., more external
perceived control). Of note, the Mastery subscale of the Perceived Control scale, which
corresponds to internal perceived control, was not used in the current study given prior
empirical evidence that it does not predict cognitive performance in older adults (Sharpe et
al., 2014). Furthermore, previous studies indicate that internal perceived control does not
vary by race and does not mediate Black-White disparities in cognitive outcomes in older
adults (Zahodne et al., 2015).

Race/Ethnicity

Covariates

Race and ethnicity were determined using the format of the 2000 U.S. Census. Blacks

and Whites were all non-Hispanic, and Hispanics could have identified as any race. To
estimate Black-White and Hispanic-White differences, race/ethnicity was operationalized as
dummy-coded variables with non-Hispanic Whites as the reference group.

All models controlled for age and sex/gender. A sensitivity analysis additionally controlled
for depressive symptoms, vascular/cardiometabolic disease burden, and stroke, each of
which show reliable associations with cognitive aging outcomes (Diniz, Butters, Albert,
Dew, & Reynolds, 2013; Marden, Mayeda, Tchetgen Tchetgen, Kawachi & Glymour,
2017; Savva et al., 2010; Verhaeghen, Borchelt & Smith, 2003). We conceptualize

these mental and physical health constructs as potential mediators of the effects of
socioeconomic and psychosocial disadvantage on cognition, in line with previous theoretical
work (Clark et al., 1999; Zahodne et al., 2019). Therefore, including them as covariates

in the primary model could lead to an underestimate of the cognitive effects of the
socioeconomic and psychosocial predictors of interest. However, we acknowledge that
depressive symptoms, vascular/cardiometabolic diseases, and stroke could also potentially
influence socioeconomic conditions and/or psychosocial functioning. Therefore, they could
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represent confounders of certain associations, which is why we included them as covariates
in a sensitivity analysis. Depressive symptoms were quantified with a 10-item version

of the Center for Epidemiological Studies Depression Scale (CES-D; Irwin, Artin, &
Oxman, 1999). Vascular/cardiometabolic disease burden was quantified as the sum of the
self-reported presence/absence of hypertension, diabetes, and heart disease. Stroke was
operationalized as the self-reported presence/absence of a history of stroke.

Statistical Analysis

Results

Descriptive statistics were computed using SPSS version 25 (IBM Corp., Armonk, NY).
Groups were compared using chi square tests for categorical variables and analyses

of variance (ANOVAS) with post-hoc Tukey’s Honest Significant Difference tests for
continuous variables. Mediation models were conducted in Mplus version 8 (Muthén, L.
K., & Muthén, 2011) using maximum likelihood estimation. All mediators were modeled
simultaneously and allowed to covary. Missing data were managed with full information
maximum likelihood, which can handle non-random missingness due to variables included
in the models (e.g., age, race/ethnicity). Direct effects were defined as the association
between race/ethnicity and cognition, adjusted for all mediators and covariates. Indirect
effects were defined as the product of the association between race/ethnicity and a mediator
(e.g., education) and the association between that mediator and cognition, adjusted for
covariates. Total effects were defined as the sum of direct and indirect effects and reflect
the association between race/ethnicity and cognition adjusted only for covariates. Because
covariates were included to control for both exposure-mediator and mediator-outcome
confounding, mediation models were fully saturated, resulting in perfect model fit.

Racial/Ethnic Differences

As shown in Table 1, there were significant racial/ethnic differences in all variables

of interest. With regard to socioeconomic status, Hispanics reported the lowest levels

of education and income, followed by non-Hispanic Blacks, then non-Hispanic Whites.
Hispanics also reported the lowest levels of everyday and lifetime discrimination, followed
by non-Hispanic Whites, then non-Hispanic Blacks. Hispanics reported the most external
perceived control, followed by non-Hispanic Blacks, then non-Hispanic Whites. Hispanics
obtained the lowest cognitive scores across all domains, followed by non-Hispanic Blacks,
then non-Hispanic Whites. Hispanics reported more depressive symptoms than non-Hispanic
Blacks and Whites, who did not differ from each other. Hispanics reported the most
vascular/cardiometabolic diseases, followed by non-Hispanic Blacks, then non-Hispanic
Whites. More Hispanics reported a history of stroke compared with both non-Hispanic
Blacks and Whites, who did not differ from each other.

As shown in Table 2, patterns of inter-correlation among the predictors of interest were not
identical across the three racial/ethnic groups. While eduation and income were positively
correlated with one another and negatively correlated with external perceived control among
all groups, these variables exhibited different patterns of association with the discrimination
measures across groups. Specifically, more frequent everyday discrimination was associated
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with more education among non-Hispanic Blacks, but not among Hispanics or non-Hispanic
Whites. Similarly, more instances of lifetime discrimination were associated with more
education among Hispanics and non-Hispanic Blacks, but not among non-Hispanic Whites.
Finally, more discrimination (both everyday and lifetime) was associated with more external
perceived control among Hispanics and non-Hispanic Whites, but not among non-Hispanic
Blacks.

Mediation Model

Results of the mediation model are shown in Table 3 and Figure 1. As shown, there were
total effects of race/ethnicity on global cognition. Controlling for age and sex/gender, both
non-Hispanic Black and Hispanic participants obtained lower scores than non-Hispanic
Whites. These associations were partially mediated by education, income, and perceived
control, but not by everyday discrimination or lifetime discrimination. Compared with
non-Hispanic Whites, non-Hispanic Blacks and Hispanics reported lower education and
income, as well as more external perceived control. In turn, lower education, lower income,
and more external perceived control were each associated with worse global cognition.
Education explained 29% of the Black-White disparity and 39% of the Hispanic-White
disparity. Income explained an additional 16% of the Black-White disparity and 16% of
the Hispanic-White disparity. External perceived control explained an additional 5% of the
Black-White disparity and 8% of the Hispanic-White disparity. Significant direct effects
indicated that racial/ethnic differences in global cognition remained even after considering
all of the included mediators and covariates.

Sensitivity Analyses

Results were unchanged when participants with a consensus diagnosis of dementia (n=172)
were excluded from the analysis. In WHICAP, dementia diagnoses are made by a consensus
group of neurologists and neuropsychologists based on Diagnostic and Statistical Manual of
Mental Disorders, Revised Third Edition criteria (American Psychiatric Association, 1987)
using all available neuropsychological, functional, and medical data. A separate sensitivity
analysis considered depressive symptoms, vascular/cardiometabolic diseases, and stroke as
additional covariates, and the pattern of results was unchanged.

Finally, a separate series of sensitivity analyses was conducted to determine whether effects
of discrimination and perceived control had been underestimated due to the inclusion of

the other mediators. In separate models that included only a discrimination measure, age,
and sex/gender, neither everyday ($=0.029; 95% CI: —0.015 — 0.072) nor lifetime (3=0.031;
95% CI: —0.004 — 0.007) discrimination was associated with global cognition. Similarly,
neither everyday (f=0.031; 95% CI: —0.007 — 0.070) nor lifetime ($=0.021; 95% CI: -0.010
— 0.053) discrimination was associated with global cognition in models that included only
one discrimination measure, age, sex/gender, education, and income. In a separate model
that included only the perceived control measure, age, and sex/gender, external perceived
control showed a stronger association with global cognition (f=-0.245; 95% CI: -0.279 —
-0.211) and explained a greater proportion of the Hispanic-White (12%) and Black-White
(7%) disparities in global cognition compared with the primary model. Specifically, external
perceived control explained an additional 4% of the Hispanic-White disparity, which is 50%
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more than the 8% explained by this variable in the primary model. For the Black-White
disparity, external perceived control explained an additional 2%, which is 40% more than the
5% explained by this variable in the primary model.

Discussion

This study of a large, racially/ethnically diverse sample of older adults living in northern
Manhattan provides evidence that both socioeconomic and psychosocial experiences
contribute to late-life cognitive disparities. Lower educational attainment was the largest
mediator of both Black-White and Hispanic-White disparities in global cognition, followed
by lower income and more external perceived control (i.e., the perception of environmental
or other constraints that limit control over important life outcomes).

Socioeconomic Mediators of Cognitive Disparities

The finding that racial/ethnic differences in educational attainment represented the strongest
contributor to cognitive disparities is highly consistent with previous studies (Aiken Morgan
et al., 2010; Sisco et al., 2015; Yaffe et al., 2013; Zahodne et al., 2017). Lower educational
attainment among Hispanics and non-Hispanic Blacks is largely attributable to structural
inequities, such as racial disparities in wealth and racially-patterned residential segregation,
which result in differential educational opportunities for many minority children and young
adults (Donovan, 1984; Keith & Benson, 1992; Reynolds, 1989). Because the majority

of Hispanic participants in the current study were born and educated in the Carribbean,
Hispanic-White disparities in educational attainment also reflect cross-national differences
in compulsory school laws, educational quality, achievement, and educational attainment
(Schleicher, 2018). Of note, the importance of educational experiences is likely to have been
underestimated in the current study, as it did not include measures of educational quality.
Single-word reading ability has been used as a proxy for educational quality and helps

to explain Black-White cognitive disparities above and beyond years of education (Manly
et al., 2002). However, measures of single-word reading ability were not included in the
current multiethnic study because different reading tests were necessarily used in English
versus Spanish speaking participants.

In addition to education, lower income among Hispanics and non-Hispanic Blacks compared
with non-Hispanic Whites also explained a substantial proportion of cognitive disparities,
which is in line with previous research (Mehta et al., 2004; Schwartz et al., 2004). In the
U.S., the median income of Black families is approximately 60% that of White families,
and this income disparity has remained consistent since the 1960s (Bloome, 2014). While
income levels vary widely across Hispanic subgroups in the U.S., national data suggest

that Hispanic families’” incomes are approximately 73% that of non-Hispanic White families
(Mora & Davila, 2018). Of note, the current study may have underestimated the importance
of economic resources due to the lack of measures of wealth (e.g., financial assets). Wealth
may be a better indicator of economic resources among older adults in the U.S. due to
leveling effects of retirement and social security (Holtz-Eakin & Smeeding, 1994).
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Psychosocial Mediators of Cognitive Disparities

Above and beyond socioeconomic indicators, more external perceived control contributed to
both Hispanic-White and Black-White disparities in cognition, which is in line with previous
studies (Zahodne et al., 2017; Zahodne, Sol, et al., 2019). The current study extends these
prior results from national data sets to a regionally-representative sample of diverse older
adults living in the same neighborhood (roughly the same five square miles) who were tested
in-person with a comprehensive neuropsychological battery.

Both Hispanic and non-Hispanic Black older adults in this study reported more external
perceived control than non-Hispanic Whites. These racial/ethnic differences are in line with
previous work suggesting that repeated experiences of inequity and racism can lead to
social and economic constraints, as well as demoralization and fatalism among historically
marginalized groups (Mirowsky & Ross, 1983, 1990). In turn, perceiving more external
control has been theorized to directly interfere with cognitive performance by heightening
anxiety, cognitive rumination, and/or self-doubt (Bandura, 1989; Bandura & Wood, 1989;
Wood & Bandura, 1989).

Perceiving more external control may also lead to worse cognitive aging indirectly. For
example, perceiving more external control has been associated with lower participation

in healthy behaviors that have been linked to better cognitive aging (Mueller et al.,

2013; Scarmeas et al., 2009), such as cognitively-stimulating activities, refraining from
smoking, and eating a balanced diet (Bandura, 1981, 1986, 1988; Lachman et al., 2011).
Individuals who feel less in control of their lives may not perceive the utility of personal
health behaviors, particularly in the context of other, greater threats to health. They

may also engage in behaviors that compromise physical health as a means of coping

with psychological distress (Mezuk et al., 2013). Perceived control also appears to have
implications for stress responding. Perceiving less external control predicts more adaptive
coping (Gourounti et al., 2012) and buffers physiological stress responses related to both
acute and lifetime stressors (Bollini et al., 2004; Elliot et al., 2017). In turn, a substantial
literature implicates stress processes in poorer cognitive aging (Aggarwal et al., 2014;
Machado et al., 2014; Peavy et al., 2009). The current study provides additional support
for the relevance of perceived control to the study of cognitive aging and also highlights
its particular role in cognitive disparities, which has received relatively less attention in the
literature to date.

The finding that non-Hispanic Black older adults reported more discrimination than non-
Hispanic Whites is highly consistent with some previous studies (Barnes et al., 2004;
Zahodne et al., 2017; Zahodne et al., 2019). However, the extant literature contains
mixed findings regarding associations between discrimination and cognitive outcomes.
In the current study, neither everyday nor lifetime discrimination was associated with
global cognition. This finding is consistent with a previous study of non-Hispanic Black
and White adults in the National Survey of Midlife in the United States, which found
that everyday discrimination was not associated with measures of episodic memory or
executive functioning (Zahodne et al., 2017). However, the lack of association between
discrimination and cognition contrasts somewhat with a previous study of diverse older
adults in the Health and Retirement Study (Zahodne, Sol, et al., 2019). While more
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frequent everyday discrimination was ot associated with worse episodic memory level
independent of external perceived control in that study, it was associated with faster
subsequent episodic memory decline (Zahodne, Sol, et al., 2019). Among Black older
adults, early cross-sectional analyses in the Minority Aging Research Study indicated that
more frequent discrimination was associated with worse episodic memory and perceptual
speed (Barnes et al., 2012). However, more recent longitudinal analyses in that study
indicate that more frequent discrimination is associated with better initial working memory,
as well as slower subsequent semantic memory decline (Pugh et al., 2020). Given these
mixed results, additional research is needed to clarify associations between discrimination
and cognitive aging outcomes, particularly in different racial/ethnic groups.

In line with Clark and colleagues’ (1999) biopsychosocial model, discrimination has the
potential to reduce health through stress pathways involving physiological dysregulation.
However, the experience of stress includes not only the occurrence of stressors, but also
an individual’s interpretations of and reactions to these stressors (Cohen et al., 1983).
Importantly, Hispanic and non-Hispanic Black adults in the U.S. report being less upset
by chronic stressors (e.g., health, social, or financial problems) than non-Hispanic Whites,
despite having greater exposure (Brown et al., 2020). Indeed, the same stressor may exert
differential impacts on individuals as a function of their personal characteristics (Kessler,
1979). It is also notable that older adults report less discrimination than middle-aged adults,
which could reflect habituation, age differences in social roles, age differences in coping,
and/or birth cohort differences in the interpretation of racist events (Clark, 2004). Thus, it
is possible that commonly-used discrimination measures do not fully capture individuals’
experiences or, perhaps even more importantly, the potential impact of these experiences.

In the current study, Hispanic participants did not report more frequent experiences of
discrimination than non-Hispanic Whites, which is in line with previous findings (Lewis

et al., 2012; Zahodne et al., 2017; Zahodne, Sol, et al., 2019). Acculturation (e.g., English
proficiency), age of immigration, and ethnic identity are each inversely associated with
reports of discrimination among Hispanics in the U.S. (Finch et al., 2000; Pérez et al.,
2008). These findings may indicate that Hispanics are less likely to interpret interpersonal
experiences of discrimination as such when they are less familiar with the racism that is
embedded within U.S. culture and institutions. Additional work is needed to understand the
extent to which these findings reflect differences in the occurrence and/or the perception of
discrimination.

The current finding that Hispanics reported significantly lower rates of discrimination than
non-Hispanic Whites and Blacks may also reflect the unique context of ethnic enclaves
such as northern Manhattan, which is characterized by a high density of Spanish-speaking
businesses and service providers, as well as co-ethnics from the Caribbean. While Hispanics
living in such an ethnic enclave may not frequently experience day-to-day instances of
interpersonal discrimination or perceive events as such, it is important to note that they still
experience significant structural barriers to their well-being, as well as that of their friends
and family, which are not likely to be fully captured by the commonly-used measures of
discrimination that were developed based on qualitative work with Black adults. Indeed,
these structural barriers (e.g., lack of neighborhood resources, anti-immigrant policies) may
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partly explain why Hispanics in the current study reported the highest levels of external
perceived control.

Together, the current pattern of results regarding psychosocial mediators of cognitive
disparities may suggest that measures of external perceived control capture the psychosocial
experiences of non-Hispanic Blacks and Hispanics that are most relevant to cognitive
disparities better than commonly-used measures of discrimination. External perceived
control may capture the impacts of not only interpersonal discrimination, but also vicarious
discrimination, anticipatory discrimination, institutional racism, and other stressful life
events that are more commonly experienced by Hispanic and Black individuals in the U.S.
While the proportions of the racial/ethnic disparities explained by external perceived control
were relatively low (i.e., 5-8%), it is notable that these proportions were 40-50% larger in
sensitivity analyses that excluded SES measures. This pattern of results may suggest that in
addition to contributing to cognitive disparities over and above SES (i.e., additive effects),
external perceived control may also mediate some of the negative cognitive effects of low
SES. Thus, external perceived control may also represent a more proximal intervention
target to interrupt risk pathways involving SES.

The current study may have important implications for reducing racial/ethnic disparities

in cognitive aging. Policies to dismantle structural racism (e.g., investing in minority
communities, criminal justice reform) may reduce cognitive disparities, in part, by reducing
environmental constraints that lead to more external perceived control among non-Hispanic
Back and Hispanic adults. In addition, we recommend that individual-level interventions
with non-Hispanic Black and Hispanic adults explicitly address external control beliefs, and
the environmental constraints that promote them, to maximize cognitive and other health
benefits (Zahodne et al., 2015). For example, health promotion interventions could help
participants identify strategies to overcome specific structural barriers to behavior change,
and cognitive training interventions could include psychoeducation about individuals’ ability
to improve their own cognitive performance.

Limitations and Strengths

A primary limitation of this study is its cross-sectional design due to the recent addition

of the psychosocial measures to the WHICAP battery. Follow-up of these participants is
ongoing, so future work will examine socioeconomic and psychosocial mediators of racial/
ethnic differences in cognitive trajectories. Of note, racial/ethnic disparities in cognitive
aging are far more consistent and pronounced for cognitive level than for subsequent

rates of cognitive change (Manly & Mungas, 2015). Therefore, eliminating racial/ethnic
disparities in cognitive level is likely to have the greatest impact on dementia inequalities,
underscoring the significance of the current study. While the simultaneous mediation
framework used in the current study allowed for an evaluation of the relative contributions of
socioeconomic and psychosocial variables to cognitive disparities, it did not model potential
sequential mediation. Specifically, lower socioeconomic economic status can contribute to
discrimination and/or perceived control. However, the direction of associations among the
included mediators is not clear-cut. For example, the lifetime discrimination measure queries
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whether participants were ever unfairly discouraged from pursuing higher education. Future
research should endeavor to disentangle causal pathways, which may be bi-directional.

Strengths of this study include the racially and ethnically diverse sample, which allowed for
an examination of mediators of both Black-White and Hispanic-White cognitive disparities
within the same sample. The focus on individuals living in the same geographic region
reduces the potential for confounding due to major geographic differences. Another strength
is the inclusion of multiple potential psychosocial mediators of disparities, which allowed
for preliminary recommendations about psychososcial constructs that should be prioritized
in future studies of racial/ethnic disparities (i.e., external perceived control). Finally,

the use of a comprehensive, in-person neuropsychological battery allowed for a better
characterization of cognition than in previous national studies (e.g., Zahodne et al., 2017;
Zahodne, Sol, et al., 2019)

Conclusions

This study of Hispanic, non-Hispanic Black, and non-Hispanic White older adults

living in northern Manhattan confirms that commonly-measured socioeconomic indicators
only partly explain racial/ethnic disparities in cognition. This study also highlights the
additive contribution of external perceived control to both Hispanic-White and Black-
White cognitive disparities. External perceived control likely reflects chronic exposure to
interpersonal and institutional marginalization that culminates in differential patterns of
cognitive health in late life. Future models of racial/ethnic disparities in cognitive aging
should explicitly incorporate psychosocial factors such as perceived control.

Acknowledgments

Data collection and sharing for this project was supported by the Washington Heights-Inwood Columbia Aging
Project (WHICAP, POLAG07232, R0O1AG037212, RF1LAG054023) funded by the National Institute on Aging
(NIA) and through NIA grant numbers ROOAG047963 and ROLAG054520. This manuscript has been reviewed

by WHICAP investigators for scientific content and consistency of data interpretation with previous WHICAP
Study publications. We acknowledge the WHICAP study participants and the WHICAP research and support

staff for their contributions to this study. This publication was supported by the National Center for Advancing
Translational Sciences, National Institutes of Health, through Grant Number UL1TR001873. The content is solely
the responsibility of the authors and does not necessarily represent the official views of the NIH. The authors report
no conflicts of interest.

References

Aggarwal NT, Wilson RS, Beck TL, Rajan KB, Mendes De Leon CF, Evans DA, & Everson-Rose
SA (2014). Perceived stress and change in cognitive function among adults 65 years and older.
Psychosomatic Medicine. 10.1097/PSY.0000000000000016

Aiken Morgan AT, Sims RC, & Whitfield KE (2010). Cardiovascular health and education as sources
of individual variability in cognitive aging among African Americans. Journal of Aging and Health,
22(4), 477-503. 10.1177/0898264310361627 [PubMed: 20231728]

American Psychiatric Association. (1987). DSM I11-R. Diagnostic and Statistical Manual of Mental
Disorders—Third Revised Version.

Bandura A (1981). Self-referent thought: A developmental analysis of self-efficacy. In Flavell & Ross
L (Eds.), Social cognitive development: Frontiers and possible futures (pp. 200-239). Cambridge
University Press.

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



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Zahodne et al.

Page 14

Bandura A (1986). Social foundations of thought and action : a social cognitive theory. New Jersey:
Prentice-Hall, 1986.

Bandura A (1988). Self-Regulation of Motivation and Action Through Goal Systems. In Hamilton V,
Bower GH, & Frijda NH (Eds.), Cognitive Perspectives on Emotion and Motivation (pp. 37-61).
Springer Netherlands. 10.1007/978-94-009-2792-6_2

Bandura A (1989). Regulation of Cognitive Processes Through Perceived Self-Efficacy.
Developmental Psychology. 10.1037/0012-1649.25.5.729

Bandura A (1997) Self-Efficacy: The Exercise of Control. W.H. Freeman and Company, New York.

Bandura A, & Wood R (1989). Effect of Perceived Controllability and Performance Standards on
Self-Regulation of Complex Decision Making. Journal of Personality and Social Psychology.
10.1037/0022-3514.56.5.805

Barnes LL, Lewis TT, Begeny CT, Yu L, Bennett DA, & Wilson RS (2012). Perceived discrimination
and cognition in older African Americans. Journal of the International Neuropsychological
Society, 18, 856-865. [PubMed: 22595035]

Barnes LL, Mendes De Leon CF, Wilson RS, Bienias JL, Bennett DA, & Evans DA (2004). Racial
differences in perceived discrimination in a community population of older blacks and whites.
Journal of Aging and Health, 16, 315-337. [PubMed: 15155065]

Beatty Moody DL, Chang Y, Brown C, Bromberger JT, & Matthews KA (2018). Everyday
Discrimination and Metabolic Syndrome Incidence in a Racially/Ethnically Diverse Sample:
Study of Women’s Health Across the Nation. Psychosomatic Medicine, 80(1), 114-121. 10.1097/
PSY.0000000000000516 [PubMed: 28787363]

Benton AL (1955). The Revised Visual Retention Test: Clinical and Experimental Applications. The
Psychological Corporation.

Bloome D (2014). Racial Inequality Trends and the Intergenerational Persistence of Income and
Family Structure. American Sociological Review. 10.1177/0003122414554947

Bollini AM, Walker EF, Hamann S, & Kestler L (2004). The influence of perceived control and
locus of control on the cortisol and subjective responses to stress. Biological Psychology. 10.1016/
j.biopsycho.2003.11.002

Boone KB, Victor TL, Wen J, Razani J, & Pontén M (2007). The association between
neuropsychological scores and ethnicity, language, and acculturation variables in a large patient
population. Archives of Clinical Neuropsychology. 10.1016/j.acn.2007.01.010

Brewster PWH, Melrose RJ, Marquine MJ, Johnson JK, Napoles A, MacKay-Brandt A, Farias S, Reed
B, & Mungas D (2014). Life experience and demographic influences on cognitive function in older
adults. Neuropsychology. 10.1037/neu0000098

Brondolo E, Hausmann LRM, Jhalani J, Pencille M, Atencio-Bacayon J, Kumar A, Kwok J, Ullah J,
Roth A, Chen D, Crupi R, & Schwartz J (2011). Dimensions of perceived racism and self-reported
health: Examination of racial/ethnic differences and potential mediators. Annals of Behavioral
Medicine, 42(1), 14-28. 10.1007/s12160-011-9265-1 [PubMed: 21374099]

Brown LL, Mitchell UA, & Ailshire JA (2020). Disentangling the Stress Process: Race/Ethnic
Differences in the Exposure and Appraisal of Chronic Stressors Among Older Adults. The
Journals of Gerontology. Series B, Psychological Sciences and Social Sciences, 75(3), 650-660.
10.1093/geronb/ghy072

Buschke H, & Fuld PA (1974). Evaluating storage, retention, and retrieval in disordered memory and
learning. Neurology, 24, 1919-1025.

Caplan LJ, & Schooler C (2003). The roles of fatalism, self-confidence, and intellectual resources
in the disablement process in older adults. Psychology and Aging, 18, 551-561. [PubMed:
14526765]

Cervantes RC, Padilla AM, & Salgado de Snyder N (1990). Reliability and Validity of the Hlspanic
Stress Inventory. Hispanic Journal of Behavioral Sciences, 12, 76-82.

Chae DH, Lincoln KD, Adler NE, & Syme SL (2010). Do experiences of racial discrimination
predict cardiovascular disease among African American men? The moderating role of internalized
negative racial group attitudes. Social Science and Medicine. 10.1016/j.socscimed.2010.05.045

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



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Zahodne et al.

Page 15

Clark R (2004). Significance of Perceived Racism: Toward Understanding Ethnic Group Disparities
in Health, the Later Years. In Anderson NB, Bulatao RA, & Cohen B (Eds.), National Research
Council (US) Panel on Race, Ethnicity, and Health in Later Life. National Academies Press.

Clark R, Anderson NB, Clark VR, & Williams DR (1999). Racism as a Stressor for African
Americans: A Biopsychosocial Model. American Psychologist. 10.1037/0003-066X.54.10.805

Cohen S, Kamarck T, & Mermelstein R (1983). A global measure of perceived stress. Journal of
Health and Social Behavior, 24(4), 385-396. 10.2307/2136404 [PubMed: 6668417]

Colby S, & Ortman J (2015). Projections of the size and composition of the US population: 2014 to
2060. Current Population Reports.

Cuevas AG, Dawson BA, & Williams DR (2016). Race and skin color in latino health: An analytic
review. In American Journal of Public Health. 10.2105/AJPH.2016.303452

D’Elia LF, Satz P, Uchiyama CL, & White T (1994). Color Trails Test (CTT). Psychological
Assessment Resources, Inc,.

Diniz BS, Butters MA, Albert SM, Dew MA, & Reynolds CF (2013). Late-life depression and risk
of vascular dementia and alzheimer’s diseas: Systematic review and meta-analysis of community-
based cohort studies. The British Journal of Psychiatry, 202, 329-335. 10.1192/bjp.bp.112.118307
[PubMed: 23637108]

Diaz-Venegas C, Downer B, Langa KM, & Wong R (2016). Racial and ethnic differences in cognitive
function among older adults in the USA. International Journal of Geriatric Psychiatry. 10.1002/
gps.4410

Donovan R (1984). Path analysis of a theoretical model of persistence in higher education among
low-income black youth. Research in Higher Education. 10.1007/BF00974861

Duncan B, Joseph Hotz V, & Trejo SJ (2006). Hispanics in the U.S. labor market. In Hispanics and the
Future of America. 10.17226/11539

Eizenman DR, Nesselroade JR, Featherman DL, & Rowe JW (1997). Intraindividual variability in
perceived control in a older sample: The MacArthur successful aging studies. Psychology and
aging, 12(3), 489. [PubMed: 9308096]

Elliot AJ, Mooney CJ, Infurna FJ, & Chapman BP (2017). Associations of Lifetime
Trauma and Chronic Stress with C-reactive Protein in Adults Ages 50 Years and Older:
Examining the Moderating Role of Perceived Control. Psychosomatic Medicine. 10.1097/
PSY.0000000000000476

Finch BK, Kolody B, & Vega WA (2000). Perceived discrimination and depression among Mexican-
origin adults in California. Journal of Health and Social Behavior. 10.2307/2676322

Garcini LM, Chirinos DA, Murdock KW, Seiler A, LeRoy AS, Peek K, Cutchin MP, & Fagundes C
(2018). Pathways linking racial/ethnic discrimination and sleep among U.S.-born and foreign-born
Latinxs. Journal of Behavioral Medicine, 41(3), 364-373. 10.1007/s10865-017-9907-2 [PubMed:
29270888]

Glymour MM, & Manly JJ (2008). Lifecourse social conditions and racial and ethnic
patterns of cognitive aging. Neuropsychology Review, 18(3 SPEC. ISS.), 223-254. 10.1007/
$11065-008-9064-z [PubMed: 18815889]

Goodglass H 51983). The assessment of aphasia and related disorders (2”0| ed.), Philadelphia: Lea &
Febiger."

Gourounti K, Anagnostopoulos F, Potamianos G, Lykeridou K, Schmidt L, & Vaslamatzis G (2012).
Perception of control, coping and psychological stress of infertile women undergoing IVF.
Reproductive BioMedicine Online. 10.1016/j.rbomo.2012.03.002

Guyll M, Matthews KA, & Bromberger JT (2001). Discrimination and unfair treatment: Relationship
to cardiovascular reactivity among African American and European American women. Health
Psychology. 10.1037/0278-6133.20.5.315

Haq KS, & Penning MJ (2019). Social Determinants of Racial Disparities in Cognitive Functioning in
Later Life in Canada. Journal of Aging and Health. 10.1177/0898264319853137

Holtz-Eakin D, & Smeeding TM (1994). Income, wealth, and intergenerational economic relations of
the aged. In Demography of Aging. National Research Council, Division of Behavioral and Social
Science and Education.

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



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Zahodne et al.

Page 16

Howarter AD, & Bennett KK (2013). Perceived discrimination and health-related quality of life:
Testing the reserve capacity model in Hispanic Americans. Journal of Social Psychology.
10.1080/00224545.2012.703973

Irwin M, Artin KH, & Oxman MN (1999). Screening for Depression in the Older Adult. Archives of
Internal Medicine, 159(15), 1701. 10.1001/archinte.159.15.1701 [PubMed: 10448771]

Kaplan E, Goodglass H, & Weintraub S (1983). The Boston Naming Test. Philadelphia: Lea &
Febiger.

Keith TZ, & Benson MJ (1992). Effects of Manipulable Influences on High School Grades Across
Five Ethnic Groups. Journal of Educational Research. 10.1080/00220671.1992.9941144

Kessler RC (1979). Stress, social status, and psychological distress. Journal of Health and Social
Behavior. 10.2307/2136450

Koster A, Penninx BWJH, Bosma H, Kempen GIJM, Newman AB, Rubin SM, Satterfield S, Atkinson
HH, Ayonayon HN, Rosano C, Yaffe K, Harris TB, Rooks RN, Van Eijk JT, & Kritchevsky SB
(2005). Socioeconomic differences in cognitive decline and the role of biomedical factors. Annals
of Epidemiology. 10.1016/j.annepidem.2005.02.008

Lachman ME (2006). Perceived control over aging-related declines: Adaptive beliefs and behaviors.
Current Directions in Psychological Science, 15, 282-286.

Lachman ME, Neupert SD, & Agrigoroaei S (2011). The Relevance of Control Beliefs for Health and
Aging. In Handbook of the Psychology of Aging. 10.1016/B978-0-12-380882-0.00011-5

Lachman ME, & Weaver SL (1998). The Sense of Control as a Moderator of Social Class
Differences in Health and Well-Being. Journal of Personality and Social Psychology.
10.1037/0022-3514.74.3.763

Lefcourt HM (2014). Locus of control: Current trends in theory and research. Hove: Psychology Press.

Lewis TT, Aiello AE, Leurgans S, Kelly J, & Barnes LL (2010). Self-reported experiences of everyday
discrimination are associated with elevated C-reactive protein levels in older African-American
adults. Brain, Behavior, and Immunity. 10.1016/j.bbi.2009.11.011

Lewis TT, Yang FM, Jacobs EA, & Fitchett G (2012). Racial/ethnic differences in responses to
the everyday discrimination scale: a differential item functioning analysis. American Journal of
Epidemiology, 175(5), 391-401. 10.1093/aje/kwr287 [PubMed: 22306556]

Liu SY, Glymour MM, Zahodne LB, Weiss C, & Manly JJ (2015). Role of place in explaining
racial heterogeneity in cognitive outcomes among older adults. Journal of the International
Neuropsychological Society. 10.1017/S1355617715000806

Machado A, Herrera AJ, De Pablos RM, Espinosa-Oliva AM, Sarmiento M, Ayala A, Venero JL,
Santiago M, Villaran RF, Delgado-Cortés MJ, Arglielles S, & Cano J (2014). Chronic stress as a
risk factor for Alzheimer’s disease. In Reviews in the Neurosciences. 10.1515/revneuro-2014-0035

Manly JJ, Bell-McGinty S, Tang M-X, Schupf N, Stern Y, & Mayeux R (2005). Implementing
Diagnostic Criteria and Estimating Frequency of Mild Cognitive Impairment in an Urban
Community. Archives of Neurology, 62(11), 1739. 10.1001/archneur.62.11.1739 [PubMed:
16286549]

Manly JJ, Jacobs DM, Touradji P, Small SA, & Stern Y (2002). Reading level attenuates differences
in neuropsychological test performance between African American and White elders. Journal of
the International Neuropsychological Society : JINS, 8(3), 341-348. 10.1017/s1355617702813157
[PubMed: 11939693]

Manly JJ, & Mungas D (2015). JGPS special series on race, ethnicity, life experiences, and cognitive
aging. Journals of Gerontology - Series B Psychological Sciences and Social Sciences, 70, 509—
511. 10.1093/geronb/ghv030

Marden JR, Mayeda ER, Tchetgen Tchetgen E,J, Kawachi I, & Glymour MM (2017). High
hemoglobin Alc and diabetes predict memory decline in the health and retirement study.
Alzheimer Disease & Associated Disorders, 31, 48-54. 10.1097/WAD.0000000000000182.
[PubMed: 28225507]

Mattis S (1976). Mental Status Examination for Organic Mental Syndrome in the Elderly Patient. In
Bellack L & Karusus TB (Eds.), Geriatric Psychiatry (pp. 77-121). Grune & Stratton.

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



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Zahodne et al.

Page 17

Mehta KM, Simonsick EM, Rooks R, Newman AB, Pope SK, Rubin SM, & Yaffe K (2004). Black
and white differences in cognitive function test scores: What explains the difference? Journal of
the American Geriatrics Society. 10.1111/j.1532-5415.2004.52575.x

Mezuk B, Abdou CM, Hudson D, Kershaw K, Rafferty JA, Lee H, & Jackson JS (2013). “White
box” epidemiology and the social neuroscience of health behaviors: the environmental affordances
model. Society and Mental Health, 3, 10.1177/2156869313480892.

Mirowsky J, & Ross CE (1983). Paranoia and the structure of powerlessness. American Sociological
Review. 10.2307/2095107

Mirowsky J, & Ross CE (1990). The Consolation-Prize Theory of Alienation. American Journal of
Sociology. 10.1086/229462

Molina KM, Estrella ML, Durazo-Arvizu R, Malcarne VL, Llabre MM, Isasi CR, Ornelas 1J, Perreira
KM, Penedo FJ, Brondolo E, Gallo L, & Daviglus ML (2019). Perceived discrimination and
physical health-related quality of life: The Hispanic Community Health Study/Study of Latinos
(HCHS/SOL) Sociocultural Ancillary Study. Social Science and Medicine, 222, 91-100. 10.1016/
j.socscimed.2018.12.038 [PubMed: 30623798]

Mora MT, & Davila A (2018). The Hispanic-White Wage Gap Has Remained Wide and Relatively
Steady: Examining Hispanic-White Gaps in Wages, Unemployment, Labor Force Participation,
and Education by Gender, Immigrant Status, and Other Subpopulations. Economic Policy Institute.

Mueller AE, Raymond N, & Yochim BP (2013). Cognitive Activity Engagement Predicts Future
Memory and Executive Functioning in Older Adults. Activities, Adaptation and Aging.
10.1080/01924788.2013.816833

Muthén LK, & Muthén BO (2011). Mplus User’s Guide. Sixth Edition. In Los Angeles: Author.
10.1111/j.1600-0447.2011.01711.x

Peavy GM, Salmon DP, Jacobson MW, Hervey A, Gamst AC, Wolfson T, Patterson TL, Goldman
S, Mills PJ, Khandrika S, & Galasko D (2009). Effects of chronic stress on memory decline
in cognitively normal and mildly impaired older adults. American Journal of Psychiatry. 10.1176/
appi.ajp.2009.09040461

Pérez DJ, Fortuna L, & Alegria M (2008). Prevalence and correlates of everyday discrimination among
U.S. latinos. Journal of Community Psychology.

Pugh E, De Vito A, Divers R, Robinson A, Weitzner DS, & Calamia M (2020). Social factors that
predict cognitive decline in older African American adults. International Journal of Geriatric
Psychiatry. doi: 10.1002/gps.5435. Online ahead of print.

Reynolds AJ (1989). A Structural Model of First-Grade Outcomes for an Urban, Low Socioeconomic
Status, Minority Population. Journal of Educational Psychology. 10.1037/0022-0663.81.4.594

Rosen W (1981). The Rosen Drawing Test. Veterans Administration Medical Center.

Rotter JB (1966). Generalized expectancies for internal versus external control of reinforcement.
Psychological monographs: General and applied, 80(1), 1.

Savva GM, Stephan BCM, & the Alzheimer’s Society Vascular Dementia Systematic Review Group
(2010). Epidemiological studies of the effects of stroke on incident dementia: A systematic review.
Stroke, 41, e41-e46. 10.1161/STROKEAHA.109.559880 [PubMed: 19910553]

Scarmeas N, Luchsinger JA, Schupf N, Brickman AM, Cosentino S, Tang MX, & Stern Y (2009).
Physical activity, diet, and risk of Alzheimer disease. JAMA - Journal of the American Medical
Association, 302(6), 627-637. 10.1001/jama.2009.1144 [PubMed: 19671904]

Schleicher A (2018). PISA 2018 Insights and Interpretations. https://www.oecd.org/pisa/PISA 2018
Insights and Interpretations FINAL PDF.pdf

Schwartz BS, Glass TA, Bolla Kl, Stewart WF, Glass G, Rasmussen M, Bressler J, Shi W, &
Bandeen-Roche K (2004). Disparities in cognitive functioning by race/ethnicity in the Baltimore
Memory Study. Environmental Health Perspectives, 112(3), 314-320. 10.1289/ehp.6727 [PubMed:
14998746]

Seeman T, McAvay G, Albert M, Merrill S, & Rodin J (1996). Self-efficacy beliefs and change
in cognitive performance: MacArthur studies of successful aging. Psychology and Aging.
10.1037/0882-7974.11.3.538

Sharpe C, Holup AA, Hansen KE, & Edwards JD (2014). Does self-efficacy affect responsiveness to
cognitive speed of processing training? Journal of Aging and Health. 10.1177/0898264314531615

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


https://www.oecd.org/pisa/PISA%202018%20Insights%20and%20Interpretations%20FINAL%20PDF.pdf
https://www.oecd.org/pisa/PISA%202018%20Insights%20and%20Interpretations%20FINAL%20PDF.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Zahodne et al.

Page 18

Siedlecki KL, Manly JJ, Brickman AM, Schupf N, Tang M-X, & Stern Y (2010). Do
neuropsychological tests have the same meaning in Spanish speakers as they do in English
speakers? Neuropsychology, 24(3), 402—-411. 10.1037/a0017515 [PubMed: 20438217]

Sisco S, Gross AL, Shih RA, Sachs BC, Glymour MM, Bangen KJ, Benitez A, Skinner J, Schneider
BC, & Manly JJ (2015). The role of early-life educational quality and literacy in explaining racial
disparities in cognition in late life. Journals of Gerontology - Series B Psychological Sciences and
Social Sciences. 10.1093/geronb/gbt133

Sol K, Zaheed AB, Kraal AZ, Sharifian N, Arce Renteria M, & Zahodne LB (2020). Psychological
predictors of memory decline in a racially and ethnically diverse longitudinal sample of older
adults in the United States. International Journal of Geriatric Psychiatry. 10.1002/gps.5236

Stern Y, Andrews H, Pittman J, Sano M, Tatemichi T, Lantigua R, & Mayeux R (1992). Diagnosis
of Dementia in a Heterogeneous Population. Archives of Neurology, 49(5), 453. 10.1001/
archneur.1992.00530290035009 [PubMed: 1580806]

Tang MX, Cross P, Andrews H, Jacobs DM, Small S, Bell K, Merchant C, Lantigua R, Costa R,
Stern Y, & Mayeux R (2001). Incidence of AD in African-Americans, Caribbean Hispanics, and
Caucasians in northern Manhattan. Neurology, 56(1), 49-56. 10.1212/WNL.56.1.49 [PubMed:
11148235]

Verhaeghen P, Borchelt M, & Smith J (2003). Relation between cardiovascular and metabolic disease
and cognition in very old age: Cross-sectional and longitudinal findings from the berlin aging
study. Health Psychology, 22, 559-569. 10.1037/0278-6133.22.6.559 [PubMed: 14640852]

Wechsler D (1981). Wechsler Adult Intelligence Scale-Revised. New York: The Psychological
Corporation.

Weuve J, Barnes LL, Mendes de Leon CF, Rajan KB, Beck T, Aggarwal NT, Hebert LE, Bennett DA,
Wilson RS, & Evans DA (2018). Cognitive Aging in Black and White Americans. Epidemiology.
10.1097/ede.0000000000000747

Williams DR, Yu Y, Jackson JS, & Anderson NB (1997). Racial differences in physical and
mental health. Socio-economic status, stress and discrimination. Journal of Health Psychology.
10.1177/135910539700200305

Wilson RS, Capuano AW, Sytsma J, Bennett DA, & Barnes LL (2015). Cognitive aging in older black
and white persons. Psychology and Aging. 10.1037/pag0000024

Wood R, & Bandura A (1989). Impact of Conceptions of Ability on Self-Regulatory
Mechanisms and Complex Decision Making. Journal of Personality and Social Psychology.
10.1037/0022-3514.56.3.407

Yaffe K, Falvey C, Harris TB, Newman A, Satterfield S, Koster A, Ayonayon H, & Simonsick E
(2013). Effect of socioeconomic disparities on incidence of dementia among biracial older adults:
Prospective study. BMJ (Online). 10.1136/bmj.f7051

Zahodne LB, Kraal AZ, Sharifian N, Zaheed AB, & Sol K (2019). Inflammatory mechanisms
underlying the effects of everyday discrimination on age-related memory decline. Brain, Behavior,
and Immunity, 75, 149-154. 10.1016/j.bbi.2018.10.002

Zahodne LB, Kraal AZ, Zaheed A, Farris P, & Sol K (2019). Longitudinal effects of race, ethnicity,
and psychosocial disadvantage on systemic inflammation. SSM - Population Health, 7. 10.1016/
j.5smph.2019.100391

Zahodne LB, Manly JJ, Azar M, Brickman AM, & Glymour MM (2016). Racial Disparities in
Cognitive Performance in Mid- and Late Adulthood: Analyses of Two Cohort Studies. Journal of
the American Geriatrics Society. 10.1111/jgs.14113

Zahodne LB, Manly JJ, Smith J, Seeman T, & Lachman ME (2017). Socioeconomic, health, and
psychosocial mediators of racial disparities in cognition in early, middle, and late adulthood.
Psychology and Aging, 32(2), 118-130. 10.1037/pag0000154 [PubMed: 28287782]

Zahodne LB, Meyer OL, Choi E, Thomas ML, Willis SL, Marsiske M, Gross AL, Rebok GW, & Parisi
JM (2015). External locus of control contributes to racial disparities in memory and reasoning
training gains in ACTIVE. Psychology & Aging, 30 (3), 561-572. [PubMed: 26237116]

Zahodne LB, Morris EP, Sharifian N, Zaheed AB, Kraal AZ, & Sol K (2020). Everyday

discrimination and subsequent cognitive abilities across five domains. Neuropsychology, doi:
10.1037/neu0000693. Epub ahead of print. PMID: 32744838.

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



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Zahodne et al. Page 19

Zahodne LB, Sol K, & Kraal Z (2019). Psychosocial Pathways to Racial/Ethnic Inequalities in Late-
Life Memory Trajectories. Journals of Gerontology - Series B Psychological Sciences and Social
Sciences, 74(3), 409-418. 10.1093/geronb/ghx113

Zahodne LB, Stern 'Y, & Manly JJ (2015). Differing effects of education on cognitive decline in diverse
elders with low versus high educational attainment. Neuropsychology. 10.1037/neu0000141

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



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Zahodne et al.

Page 20

Key Points:
What isthe key question this paper addresses?

What factors explain racial/ethnic inequalities in cognitive functioning among older
adults?

What arethe primary findings?

Lower socioeconomic status and lower perceived control each contribute independently
to racial/ethnic inequalities in cognitive functioning.

What arethekey scientific and practical implications of the findings?

Targeting both economic and psychosocial factors may help to reduce racial/ethnc
inequalities in cognitive aging.

What directions should be explored in futureresearch?

Future research should disentangle causal pathways to inequality involving
socioeconomic and psychosocial factors, which may be interactive and/or bi-directional.
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Income

Black

Education
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Global
Cognition
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Hispanic

Control

Figurel.
Mediation model. Significant paths are shown as black lines, with corresponding

standardized parameter estimates and standard errors. Non-significant paths are depicted
with gray, dotted lines. For simplicity, covariates (i.e., age, sex/gender) and covariances
between mediators are not shown.
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Table 2.
Correlations among the predictors of interest

1 2 3 4
All participants
1. Education -
2. Income 5847 -
3. Everyday Discrimination ~ q77*  .057 -
4. Lifetime Discrimination 250% 111 4n” -
5. Perceived Constraints —374% —337*% —.002 -.047
Hispanic
1. Education -
2. Income 3247 -
3. Everyday Discrimination .076 .032 -
4. Lifetime Discrimination 079" .020 365~ -
5. Perceived Constraints —248% —214% 181% o004”
Non-Hispanic Black
1. Education -
2. Income 3277 -
3. Everyday Discrimination ~ 160*  —.056 -
4. Lifetime Discrimination 243% 011 430* -
5. Perceived Constraints —280% -195* ~—.033 -.065
Non-Hispanic White
1. Education -
2. Income 184~ -
3. Everyday Discrimination .027 -.035 -
4. Lifetime Discrimination 029 _174*  405* -
5. Perceived Constraints ~118% -233% 220% 1w*

*
p<.05
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Standardized estimates (95% confidence intervals) from the mediation model

Table 3.

Black-White Disparity

Hispanic-White Disparity

Total effect

Indirect effects through:

Education

Income

-0.276 (-0.315 - -0.237) *

-0.079 (-0.096 — -0.063) *

-0.044 (-0.058 — -0.030) *

Everyday Discrimination 0.008 (-0.001 - 0.018)

Lifetime Discrimination

Perceived Constraints

Direct effect

0.003 (~0.002 — 0.008)
-0.014 (-0.023 — -0.004) *

-0.150 (-0.187 - -0.113) *

-0.664 (~0.700 - -0.628) *

-0.260 (-0.294 — -0.225) *

-0.107 (-0.136 - -0.076) *
~0.003 (~0.008 — 0.001)
~0.003 (~0.009 — 0.002)

-0.054 (-0.068 — -0.041) *

-0.236 (~0.286 — -0.186) *

*
p<.05
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