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OBJECTIVES: To examine whether the attenuation of
racial disparities observed in physical health outcomes at
older ages can be extended to cognitive outcomes in midand late-life samples.
DESIGN: Cross-sectional associations between race and
cognitive functioning were examined as a function of age.
SETTING: The National Survey of Midlife Development
in the United States (MIDUS) and the Washington
Heights-Inwood Columbia Aging Project (WHICAP).
PARTICIPANTS: Non-Hispanic African American or
white individuals aged 40 and older (MIDUS; n = 3875,
10.5% African American) and non-Hispanic African
American or white individuals aged 65 and older without
a diagnosis of dementia (WHICAP; n = 2,729, 53.8%
African American).
MEASUREMENTS: Composite scores of executive functioning and episodic memory.
RESULTS: Independent of main effects of age, birth
cohort, sex, education, and chronic health conditions, significant interactions between age and race indicated that
racial disparities in episodic memory and executive functioning were larger at younger than older age in both samples.
CONCLUSION: Attenuation of racial inequalities in older
age can be extended to cognitive outcomes, which probably reflects selective survival. Research on cognitive disparities or on race-specific causes of cognitive outcomes in old
age must incorporate corrections for selective survival if
the goal is to identify causal predictors of cognitive outcomes rather than merely statistical predictors. J Am Geriatr Soc 64:959–964, 2016.
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acial disparities exist for many health outcomes and
multiple domains of cognition. Cognitive disparities
are relevant to the study of dementia risk, which has been
estimated to be twice as high in African Americans as in
non-Hispanic whites.1 Previous work has described how
the magnitude of health disparities appears to depend on
the age of the population under study. Health disparities
for many outcomes appear to be less prominent in late life,
which probably reflects selective survival.2,3 However,
health disparities for other outcomes appear to be more
prominent in late life or stable across the life course.4 The
current study sought to extend previous research on physical health outcomes to cognition. Comparing the magnitude of cognitive disparities in younger people with those
of older people will advance understanding of specific
biases in research on dementia risk. Evidence of selective
survival with respect to cognition would imply that conventional risk factor patterns for dementia may be distorted in older African Americans, and clinical predictions
based on less-selected white peers will be inaccurate.
Older African Americans obtain lower scores than
whites on a wide range of cognitive assessments.5–7 Educational factors that differ across racial groups may account
for these differences. More and better education leads to
greater learning opportunities throughout life, as well as
higher literacy levels, income, and occupational status, all
of which may affect performance on neuropsychological
testing.8,9 The theory of cumulative advantage and disadvantage (CAD) posits that stress and resource limitations
throughout different stages of life that accumulate over
time lead to worse health outcomes.10–12 Thus, CAD theory would suggest that racial disparities in cognitive performance would increase or widen with age.
Racial disparities in physical health have been well
documented. For example, older African Americans have a
higher prevalence of diabetes mellitus, hypertension,13,14
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and cardiovascular disease15 than whites, although there is
evidence that the magnitude of these health disparities is
smaller at older ages, which has been described as the ageas-leveler hypothesis.2,3 Although the age-as-leveler
hypothesis is often contrasted with CAD, it has been
demonstrated that, for educational inequalities, selective
survival processes could attenuate population-level disparities in old age, even as individual-level inequalities worsened.16 With respect to racial disparities, higher mortality
and shorter life expectancy for African Americans in early
and midlife4 results in a smaller proportion of African
Americans than of whites surviving to late life. By definition, survivors have greater hardiness (physical and mental
resilience), which would lead to the observed narrowing of
racial disparities at later ages.17,18 If the course of cognitive aging mirrors that of other health conditions, the ageas-leveler hypothesis would suggest that racial inequalities
in cognitive performance would also appear smaller in the
oldest individuals.
The current study tested whether cognitive disparities
were larger or smaller at later ages in two large cohort
studies in the United States: the National Survey of Midlife
Development in the United States (MIDUS) and the Washington Heights-Inwood Columbia Aging Project (WHICAP). Larger disparities at later ages would be consistent
with CAD theory, whereas smaller disparities at later ages
would be consistent with the age-as-leveler hypothesis,
although as discussed above, the age-as-leveler hypothesis
and CAD theory are not mutually exclusive. The implications of this research question extend to any study that
uses between-person contrasts to evaluate racial disparities
or to seek the determinants of healthy cognitive aging
across racial groups. Smaller cognitive disparities in older
participants would suggest that selective survival is a
major source of bias in studies determining racial patterns
in cognitive aging.

METHODS
Participants and Procedures
Data for this cross-sectional study were drawn from the
second wave (2004–06) of MIDUS (MIDUS-II), including
the Milwaukee oversample, and all three waves (1992,
1999, 2009) of WHICAP.
MIDUS is a national sample of noninstitutionalized,
English-speaking adults selected using random digit dialing.19 MIDUS-II included a cognitive battery, as described
below. Inclusion criteria for the current study were aged
40 and older (range 40–83, median 57), self-reported ethnicity of non-Hispanic, and self-reported race of white or
black/African American at the time of MIDUS-II. If data
on racial and ethnic identity were not available for the
MIDUS-II visit, participant responses were imputed from
the first MIDUS visit. The final sample included 3,453
whites and 404 African Americans.
WHICAP is a community-based longitudinal study of
aging and dementia in northern Manhattan.1,20 Participants were recruited from Medicare lists in three waves
beginning in 1992, 1999, or 2009. The current study
included data only from participants’ baseline neuropsychological evaluations. Inclusion criteria for the current
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study were aged 65 and older (range 65–102, median 75),
self-reported ethnicity of non-Hispanic, self-reported race
of white or black/African American, and no consensus
diagnosis of dementia. The final sample included 1,260
whites and 1,469 African Americans.
The appropriate institutional review boards approved
MIDUS and WHICAP, including informed consent. The
institutional review board of Columbia University
approved the current secondary data analysis.

Cognitive Outcomes
Cognitive testing in MIDUS-II was conducted over the
telephone using the Brief Test of Adult Cognition by Telephone (BTACT).21,22 Previous factor analysis of the
BTACT in MIDUS-II revealed that it comprises two factors, reflecting episodic memory and executive functioning.23 Cognitive testing in WHICAP was conducted in
person using a comprehensive neuropsychological battery.24 Because MIDUS-II had a more-limited neuropsychological battery than WHICAP, cognitive composites
were derived from the WHICAP battery to best match
those available from MIDUS-II. A complete list of tests
included in the episodic memory and executive functioning
composites used in this study is shown in Table 1. Composite scores were computed separately in MIDUS-II and
WHICAP as mean z-scores within each domain.

Covariates
All analyses controlled for main effects of age, sex, race,
education, and health (number of chronic conditions). In
both studies, age was self-reported at the time of the cognitive assessment included in the current study. In MIDUSII, self-reported education was quantified as a 12-category
variable ranging from no school or some grade school to
PhD, EdD, MD, DDS, LLB, LLD, JD, or other professional degree. In WHICAP, education was quantified as
self-reported years of school (0–20). In MIDUS-II, health
was quantified as the number of self-reported chronic conditions out of a list of 30 potential conditions. In WHICAP, health was quantified as the number of self-reported
chronic conditions out of a list of 10 potential conditions.

Table 1. Corresponding Cognitive Domains Assessed
in the National Survey of Midlife Development in the
United States (MIDUS) and Washington HeightsInwood Columbia Aging Project (WHICAP) Samples
Domain

Episodic memory
Word list immediate
Word list delayed
Executive functioning
Category fluency
Digits backward
Number series
Backward counting
Stop and go switch task
Letter fluency
Verbal abstraction

MIDUS

WHICAP

+
+

+
+

+
+
+
+
+

+

+
+
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Because WHICAP participants included in this study were
drawn from three recruitment waves, birth cohort was
used as an additional covariate in WHICAP analyses. Birth
cohort was a five-category variable reflecting birth year:
(0 = lowest–1909,
1 = 1910–1919,
2 = 1920–1929,
3 = 1930–1939, 4 = 1940–highest).

Statistical Analysis
Racial differences were evaluated separately in each sample using t-tests for continuous variables and chi-square
tests for categorical variables. Separate linear regressions
were used to estimate main effects of age, race, and their
interaction (product term), to predict episodic memory
and executive functioning composites in MIDUS-II and
WHICAP. As defined above, all analyses controlled for
sex, education, and health. WHICAP analyses also controlled for birth cohort. Main-effects models stratified at
the sample-specific medians (≥57 for MIDUS, ≥75 for
WHICAP) were used to interpret the linear interaction
terms.

RESULTS
Racial Differences
Racial differences in MIDUS and WHICAP are shown in
Table 2. African Americans in MIDUS were older, were
more likely to be female, were less likely to have attended
college, reported more chronic health conditions, and
scored lower on episodic memory and executive functioning composites than whites. African Americans in WHICAP were more likely to be female, attended fewer years
of school, reported more chronic health conditions, and
scored lower on episodic memory and executive functioning composites than whites.

Interactions Between Race and Age
Results from linear regressions in MIDUS and WHICAP
are shown in Table 3. In both samples, older age and African American race were each independently associated
with poorer episodic memory and executive functioning.
There were also significant interactions between age and
race for episodic memory and executive functioning in
both samples, indicating that racial differences were attenuated in older individuals.
Next, linear regressions stratified according to age
group (split at sample-specific medians of ≥57 for MIDUS
and ≥75 for WHICAP) were estimated. In MIDUS, the
independent effect of race on episodic memory performance was stronger in younger (B = 0.420, 95% confidence interval (CI) = 0.552 to 0.288; P < .001) than in
older (B = 0.333, 95% CI = 0.474 to
0.191;
P < .001) participants. Similarly, the independent effect of
race on executive functioning performance was stronger in
younger (B = 0.855, 95% CI = 0.972 to
0.739;
P < .001) than in older (B = 0.673, 95% CI = 0.799
to 0.547; P < .001) participants in MIDUS. In WHICAP,
the independent effect of race on episodic memory performance was stronger in younger (B = 0.398, 95%
CI = 0.495
to
0.301;
P < .001)
than
older
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Table 2. Characteristics of African-American and
White Sample Members in the National Survey of Midlife Development in the United States (MIDUS) and
Washington Heights-Inwood Columbia Aging Project
(WHICAP)
Characteristic

MIDUS
Age, mean  SD
Female, %
Any college, %
Number of chronic
conditions, mean  SD
Episodic memory,
mean  SD
Executive functioning,
mean  SD
WHICAP
Age, mean  SD
Birth cohort, %
Lowest–1909
1910–1919
1920–1929
1930–1939
1940–highest
Female, %
Education, years,
mean  SD
Chronic conditions,
mean  SD
Episodic memory,
mean  SD
Executive functioning,
mean  SD

African
American

White

56.7  10.6
64.9
55.0
3.53  3.63

58.0  11.3
53.8
66.8
2.50  2.47

.01
<.001
<.001
<.001

0.36  0.98

0.00  0.99

<.001

0.82  0.97

0.05  0.96

<.001

76.1  6.5

76.2  6.8

5.3
24.5
37.6
20.2
12.3
70.6
11.5  3.7

5.4
21.9
38.3
18.7
15.8
61.5
13.8  3.7

P-Value

.57
.07

<.001
<.001

2.30  1.66

2.03  1.56

<.001

0.20  0.88

0.23  0.95

<.001

0.28  0.75

0.34  0.84

<.001

SD = standard deviation.

(B = 0.264, 95% CI = 0.355 to 0.174; P < .001) participants. Similarly, the independent effect of race on executive functioning performance was stronger in younger
(B = 0.463, 95% CI = 0.540 to
0.387; P < .001)
than in older (B = 0.324, 95% CI = 0.95 to 0.252;
P < .001) participants in WHICAP. Interactions between
race and age are displayed visually in Figure 1.

DISCUSSION
The results of this study indicate that the attenuation of
racial inequalities at older ages that is observed for many
physical health outcomes can be extended to cognitive outcomes. Specifically, racial differences in episodic memory
and executive functioning were present across age groups
but were smaller in older people in two large cohort studies conducted in middle-aged and older individuals. These
findings were identified in the context of numerous racial
differences in cognitive performance and demographic
characteristics and were independent of birth cohort, sex,
education, and burden of chronic health conditions.
Results are consistent with the age-as-leveler hypothesis,3
which may hold true if a smaller, more-resilient subset of
African Americans than of whites survive to late life.
The present finding of attenuated racial disparities at
later ages differs from that of a cross-sectional study of
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Table 3. Predictors of Cognition in Linear Models
Episodic Memory

Executive Functioning

Predictor
Estimate (SE)

National Survey of Midlife Development in the United States
Age
0.037 (0.005)
Female
0.508 (0.031)
African American
0.998 (0.263)
Education
0.073 (0.006)
Chronic conditions
0.022 (0.006)
Age by African American
0.011 (0.005)
Washington Heights-Inwood Columbia Aging Project
Age
0.060 (0.008)
Female
0.303 (0.034)
African American
1.323 (0.368)
Education
0.059 (0.005)
0.014 (0.011)
Chronic conditions
Birth cohort
0.052 (0.024)
Age by African American
0.013 (0.005)

95% CI

Estimate (SE)

95% CI

0.047 to 0.027
0.447–0.568
1.515 to 0.481
0.061–0.085
0.033 to 0.010
0.002–0.020

0.040
0.088
1.283
0.129
0.035
0.009

(0.005)
(0.027)
(0.233)
(0.005)
(0.005)
(0.004)

0.049 to 0.031
0.141 to 0.034
1.739 to 0.827
0.119–0.140
0.045 to 0.025
0.001–0.017

0.077 to 0.044
0.237–0.370
2.045 to 0.602
0.050–0.068
0.035–0.007
0.004–0.099
0.004–0.022

0.030
0.043
1.453
0.090
0.007
0.193
0.013

(0.007)
(0.027)
(0.285)
(0.004)
(0.009)
(0.019)
(0.004)

0.042 to 0.017
0.095–0.009
1.982 to 0.857
0.082–0.097
0.024–0.010
0.156–0.231
0.006–0.021

SE = standard error; CI = confidence interval.

Figure 1. Cognitive composite scores plotted separately according to cognitive domain and study: (A) episodic memory in Washington Heights-Inwood Columbia Aging Project (WHICAP), (B) executive functioning in WHICAP, (C) episodic memory in the
National Survey of Midlife Development in the United States (MIDUS), (D) executive functioning in MIDUS. Errors bars reflect
95% confidence intervals.

task-switching and processing speed that found significant
interactions between age and race.25 Specifically, larger
racial disparities were found in older members of a sample
recruited from Veterans Affairs medical centers, although
that study was conducted in a highly specific population of
veterans diagnosed with diabetes mellitus and included
only 25 African Americans. The age-as-leveler hypothesis

would not necessarily be expected to apply when the
healthiest older African Americans were likely to have
been excluded from the study sample.
The present cross-sectional study is consistent with
longitudinal studies showing lower rates of cognitive
decline in older African Americans than in older
whites.26,27 That is, if whites start out at a higher cognitive
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level but experience greater cognitive decline with age,
then racial differences in cognitive performance in a
longitudinal study would be expected to be smaller at each
follow-up. In an early longitudinal study in the WHICAP
cohort, racial disparities in the incidence of Alzheimer’s
disease appeared to be largest in the youngest group of
older adults.1 In a cross-sectional study, lower rates of
cognitive decline in older African Americans would manifest as smaller racial differences between participants
recruited at older ages. Lower rates of cognitive decline in
older African Americans may also reflect selective survival,
although other studies have reported faster rates of cognitive decline in older African Americans than in older
whites.28–30 Thus, additional longitudinal research is
needed to identify the sources of disparate findings across
cohorts (e.g., statistical bias due to baseline adjustment).31
A major limitation of this study was that it was cross-sectional, although a longitudinal study comparing rates of
cognitive decline between comparable samples of African
Americans and whites (before the emergence of selective
survival) would require extremely long follow-up.
Other limitations of this study include the disparate
measures included in the executive functioning composites
in MIDUS-II and WHICAP, because only one measure
(category fluency) was common to both studies, although
the use of composites rather than individual tests lessens
the effect of these differences, and the consistency of
results across studies despite measurement differences
increases confidence in the finding of attenuated racial disparities at older ages. Because unequal interval scaling of
the cognitive measures could obscure interpretation of the
results, future studies should endeavor to include cognitive
outcome measures calibrated across the entire range of
ability using item response theory. It is possible that agerelated racial differences in older adults’ decisions to participate in research studies could have confounded the
results. Specifically, it is possible that African Americans
with cognitive difficulties are more likely than whites to
decline participation as they get older. Such an explanation
would reflect underlying inequalities, consistent with the
finding of greater functional impairment in African Americans than in whites with similar chronic illness burden.4,32
The current study attempted to address this by coordinating analyses from two large cohort studies that differed in
many ways, including age, recruitment methods, racial
composition, and geographical distribution.
Attenuation of social disparities at older ages is
widely, although not universally, interpreted as indicating
selective survival, such that the surviving members of the
disadvantaged group are people with exceptional biological, environmental, psychological, or social profiles that
provide resilience. Such selective survival has a challenging
implication for research on the determinants of healthy
cognitive aging; it is likely that any study that is based on
between-person contrasts is biased. This would include,
for example, studies based on prevalent or incident dementia or analyses that include between-person differences in
estimating longitudinal changes. Many studies of differences in genetic causes of dementia between African Americans and whites would be vulnerable to such a bias. For
example, if a gene is related to mortality and dementia,
and its association with mortality is stronger in African
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Americans, then its estimated effects on dementia in African Americans would be weaker. Multiple data sets have
revealed weaker effects of the apolipoprotein E e4 allele
on dementia in African Americans than in whites.33,34 The
current study results strongly suggest that selective survival
is a major determinant of racial patterns in cognitive
aging. Research on disparities or on race-specific causes of
cognitive outcomes in old age must incorporate corrections
for such selective survival if the goal is to identify causal
predictors of cognitive outcomes (which can be intervention targets), rather than merely statistical predictors.
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