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Abstract

Objectives: While a number of studies have documented a notable decline in age-standardized prevalence in dementia in
the U.S. population, relatively little is known about how dementia has declined for specific age and race groups, and the
importance of changing educational attainment on the downward trend. We assess (a) how the trends in dementia preva-
lence may have differed across age and race groups and (b) the role of changing educational attainment in understanding
these trends.

Methods: This article estimates a series of logistic regression models using data from the Health and Retirement Study
(2000-2014) to assess the relative annual decline in dementia prevalence and the importance of improving educational at-
tainment for non-Hispanic Whites and non-Hispanic Blacks.

Results: Consistent with other studies, we found significant declines in dementia for non-Hispanic Blacks and non-Hispanic
Whites across this period. Nonetheless, these declines were not uniform across age and race groups. Non-Hispanic Blacks
aged 65-74 years had the steepest decline in this period. We also found that improved educational attainment in the popu-
lation was fundamentally important in understanding declining dementia prevalence in the United States.

Discussion: This study shows the importance of improvement in educational attainment in the early part of the twentieth
century to understand the downward trend in dementia prevalence in the United States from 2000 to 2014.

Keywords: Cognitive health, Educational attainment, Health and Retirement Study

Background prevalence estimates differ somewhat in these studies due
to methodological approaches, they nonetheless report sig-
nificant reductions in dementia prevalence for older Black
and White Americans in the early part of this century.
While a decline in dementia prevalence in the

A number of studies have reported a decline in the preva-
lence of dementia in the U.S. population since 2000. Langa
et al. (2017) reported, for example, that the age- and sex-

standardized prevalence of dementia in the U.S. older pop- )
ulation in 2012 was 8.6%, down from 11.6% in 2000, ~ U-S- older population has been documented across a
number of studies, researchers have offered alternative

explanations for the decline. One explanation for the de-
clining trend is improvements in educational attainment

Chen and Zissimopoulos (2018) also reported declines
in prevalence for non-Hispanic Blacks and Whites aged
65 years and older during the same period. Although the
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among older adults during the time period. Although em-
pirical evidence of the role of improved levels of educa-
tional attainment for the recent trend is largely lacking,
this argument is based on results from individual-level
studies showing the large negative association between
educational attainment and dementia prevalence and
population-level studies documenting the increases
in the educational attainment of the older popula-
tion over the past few decades. The findings in a recent
study by Crimmins et al. (2018) offer insight into this
issue. Crimmins et al. showed that approximately half
of the decline in life expectancy with dementia for the
total U.S. population 2000-2010 was due to improved
education.

To better evaluate the role of improved educational
attainment on dementia trends, we also control for other
factors that may play a role in the downward trend in de-
mentia. For example, research has documented that the
older population in recent decades has experienced im-
provements in childhood epidemiological environments,
declines in smoking rates, and improved control of hy-
pertension—all factors associated with a lower risk of
dementia (Baumgart et al., 2015; Donley et al., 2018;
Peters et al., 2008). Controlling for these types of factors
allows us to evaluate the role of change in educational
attainment in light of changes pertaining to other modi-
fiable risk factors.

Because previous studies have largely assessed de-
mentia trends for the older population as a whole (e.g.,
older than age 65 or 70), it is unclear whether important
sociodemographic groups diverged or perhaps contributed
in different ways to the overall national trend. Is the down-
ward trend in dementia prevalence evident across the age
range? Do Blacks and Whites both experience downward
trends in dementia prevalence? We attempt to give some
insight into potential differences in the dementia trend by
examining the trend within two age groups, persons 65-75
and 75 and older, and for older non-Hispanic Blacks and
Whites for 2000-2014. The analysis clarifies whether the
magnitude of the trend varies across the race-age groups
and provides estimates of the average annual magnitude
of change. We note that with the exception of Chen and
Zissimopoulos (2018), little research of which we are aware
has examined long-term dementia trends for the Black pop-
ulation, which appears to be especially vulnerable. This
approach also allows us to assess whether changes in educa-
tional attainment, as well as other changes in modifiable risk
factors for dementia (such as changes in poor childhood cir-
cumstances, health behaviors, and health conditions), have
widespread consequences across major race-age groups
(Langa et al., 2017; Rocca et al., 2011).

Education, Cognition, and Dementia

The hypothesis that educational attainment has signifi-
cantly contributed to the downward trend in dementia in

the United States is based on the seismic improvement in
educational attainment in the first half of the twentieth cen-
tury and the importance of education for cognitive devel-
opment. High school graduation rates among persons aged
17 years, for example, climbed from about 10% in 1910, to
18% in 1920, to 30% in 1930, and slightly more than 50%
in 1940 (Goldin, 1998). At the same time that high school
graduation rates were increasing, the average number of
days per year students attended school also rose dramati-
cally (National Center for Education Statistics, 1993). Part
of the upward shift in graduation rates and attendance was
driven by institutional changes in instruction and the de-
mand for skilled workers in manufacturing. The model for
high school education, for example, shifted from an em-
phasis on classical learning in 1900 (e.g., Greek and Latin
instruction) to the basic model of high school that we know
today (e.g., instruction in English and mathematics). At
the population level, more Americans spent more of their
lives in school. Exposure to schooling increased dramati-
cally among the older population considered in this study.
Students were being prepared for a dynamic labor market.

The growth in educational exposure implies growth at
the population level in the stock of cognitive abilities at-
tained by early adulthood (Lovdén et al., 2020; Mather,
2020). Potentially, this growth in the stock of educational
attainment could be related to the downward trend in de-
mentia prevalence through two major mechanisms. One
mechanism is that the association between cognitive func-
tion in old age and educational attainment could reflect this
early life association carried forward across the adult life
course. A second mechanism is that persons with different
levels of education could have differential rates of cognitive
decline in adulthood.

Lovdén et al. (2020) recently provided a valuable review
of the current state of the evidence that is informative for
our study of dementia trends. First, they note that there
is consistent evidence that the association between edu-
cational attainment and cognitive function is stable and
robust throughout adulthood. There is less consistent ev-
idence, however, for the idea that education’s association
with dementia risk reflects differential rates of cognitive
decline where higher levels of education are presumed to
be protective. At least based on the evidence thus far, then,
greater stocks of educational attainment and improvements
in cognitive function in the population over time should be
associated with a downward trend in dementia.

In many ways, it should not be surprising to expect that
educational attainment is linked to dementia risk through
the establishment of cognitive abilities. During schooling,
individuals acquire new knowledge, they learn how to
keep knowledge in mind, and they learn how to respond to
changing and new tasks in a dynamic environment. Schools
immerse students in a cognitively challenging environment.
Education also usually occurs during a period of the life
course when, biologically speaking, cognitive development
occurs at a rapid pace. Some evidence also supports the
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idea that the ages of peak cognitive performance occur later
in the life course with more years of educational attain-
ment (Guerra-Carrillo et al., 2017). In addition, a recent
meta-analysis (Xu et al., 2016) reported a dose-response
relationship between educational attainment and dementia
risk for both low and high categories of educational attain-
ment. In essence, there is robust evidence that more years of
education lengthen and deepen cognitive development and
function which is associated with a lower risk of dementia.

Race Differences in Education

Although race-specific estimates of educational attainment
trends in the United States are difficult to come by, there
are several indicators pointing to significant improvements
in the schooling of Blacks and Whites in the early part of
the twentieth century. For example, in 1900, about 53%
of 5- to 19-year-old Whites were enrolled in school com-
pared to 30% of Blacks; by 1940, enrollment had increased
more for Blacks than for Whites and the gap had narrowed
to about 70% for Whites and 63% for Blacks (National
Center for Education Statistics, 1993; Figure 1).

Another dimension of Blacks’ and Whites’ schooling ex-
perience trend is the quantity of exposure during the school
year (Glymour & Manly, 2008). Approximately 80% of
Blacks aged 65 years and older alive today were born in the
Jim Crow South regardless of their region of current residence
(Glymour & Manly, 2008; Hayward et al., 2000). Many older
Black Americans, then, experienced “sharecropper childhoods™
and segregated schools. While Southern Black school districts
were underresourced (Carruthers & Wanamaker, 2017), their
school year was also shorter on average than White school dis-
tricts in the early part of the twentieth century (Glymour &
Manly, 2008). Similar to the change in the racial gap in school
enrollment, the quantity of schooling during the school year
for Blacks rose also more sharply than Whites, converging (al-
though not reaching) the levels experienced by Whites by 1950.

Although schooling substantially rose for both Blacks and
Whites throughout the early part of the twentieth century, it is
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Figure 1. Predicted prevalence of dementia from 2000 to 2014 for non-
Hispanic (NH) Whites and Blacks aged 65-74 and 75 and older (HRS).
HRS = Health and Retirement Study.

less clear how these race differences may have influenced the
trends in dementia risk for Blacks and Whites. The ambiguity
rests to some degree on whether educational attainment’s as-
sociation with cognitive function and dementia risk is robust
for both race groups, given the racialized schooling and adult
life course experiences of older Black and White Americans.
Somewhat surprisingly, the available evidence points to a
robust association for both race groups despite different av-
erage levels of achievement and differences in a social con-
text (Barnes et al., 2011; Farina et al., 2019; Weuve et al.,
2018). Recent evidence from a population-based study of
persons living in a region that had experienced Apartheid—a
context similar to the Jim Crow South—also shows a robust
and linear association of educational attainment and cog-
nitive function (Kobayashi et al., 2017). Black and White
older adults seem to benefit similarly from additional edu-
cational experience despite significant contextual differences.
This association suggests that the historical trends in greater
exposure to schooling will be important in accounting for
the downward trend in dementia prevalence for both race
groups.

Data, Measures, and Approach

Our study of U.S. dementia prevalence trends, 2000-2014,
is based on the nationally representative Health and
Retirement Study (HRS). These data have played an impor-
tant role in prior studies documenting the national trends
in cognitive health (Chen & Zissimopoulos, 2018; Langa
et al.,, 2017). The HRS is a panel survey of the U.S. popu-
lation older than the age 50. The HRS interviews respond-
ents approximately every 2 years and uses a steady-state
design to replenish the sample every 6 years with younger
cohorts. This design feature makes it possible to employ
the HRS to assess dementia prevalence in a national sample
of Americans every 2 years from 2000 to 2014, based on
respondents’ cognitive status at that time. Cross-sectional
weights allow us to obtain nationally representative esti-
mates of dementia prevalence for each survey wave.

Although the survey began in 1992, we include only the
sample waves from 2000 to 2014 because consistent cognitive
information for both community-dwelling and nursing home
residents aged 65 years and older first became available in
2000; the final releases for these data in 2016 and 2018 (with
the final weights) were not available at the time of initial journal
submission. For each wave of data, respondents aged 65 and
older are included. The analytic sample is composed of pooled
observations from 2000 and including 2014, and each wave is
treated as a cross-section (see Supplementary Table 2).

Measures

Cognitive status is based on either respondent or proxy
assessments. For self-respondents, a battery of tests was
used to assess cognitive function (i.e., immediate recall
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of 10 words, delayed recall of the same 10 words, five
trials of serial 7s, and backward counting). For respond-
ents who could not complete the cognitive assessment,
cognitive function was based on proxy assessments of
memory, assessments of five instrumental activities of
daily living, and the interviewer’s assessment of difficulty
in completing the survey. Based on score criteria iden-
tified by Crimmins et al. (2011), the scores for the self-
respondents and proxy respondents can be divided into
three cognitive status categories: normal, cognitive im-
pairment without dementia, or dementia. The cognitive
status categories have been validated using clinical diag-
noses and survey scores in the HRS Aging, Demographics,
and Memory Study (Crimmins et al., 2011).

The number of years since 2000 is used to measure the
time trend. The range is 0-14, providing an annual account
for each year from 2000 to 2014.

To assess the role of changing educational attainment in
the older adult population, we use a continuous measure-
ment of education based on the number of schooling years
which is self-reported by each respondent. This measure-
ment ranges from 0 to 17 years or more.

To test for alternative explanations related to possible
declines in dementia, we also evaluate other common
risk factors. For early life exposures, we use two vari-
ables—childhood health problems (a dichotomous var-
iable identifying whether the respondent reported their
health as a child was poor/fair) and childhood adversity
(a 0—4 scale identifying summing dichotomous responses
to whether father’s occupation at age 16 was blue collar,
mother’s and father’s education was less than 8 years,
and whether they perceived themselves as poor during
childhood). For later-life adult health conditions, we in-
clude hypertension (not diagnosed, diagnosed but not
treated, and diagnosed and treated), stroke, diabetes,
and heart problems based on whether a doctor ever told
the respondents that they have the condition. Lastly, we
also include covariates for self-reported smoking expe-
rience, alcohol use, and body mass index (BMI) to con-
trol for other factors that might also contribute to the
trend in dementia prevalence. All of the covariates have
been identified as dementia risk factors in a large number
of studies. Comparing these results to models with ed-
ucation allows us to determine whether these changes
among older adults during this period may also be a
driving factor in declining dementia.

Analysis

The analysis of the dementia prevalence trends is based
on logistic regression models predicting the log odds of
having dementia (1/0) as a function of a time-trend vari-
able (a continuous measure of years since 2000) and our
set of covariates. The continuous measure also allows for
a straightforward assessment of the effects of composi-
tional change and comparison of trends across groups. The

effect of the trend measure was expressed as an odds ratio
(OR) in the results shown below which allows us to iden-
tify the average annual change in dementia prevalence. For
example, the OR of 0.976 would translate into a relative
decline of about 2.4% in dementia prevalence per year over
the 14-year period.

Models were estimated separately for U.S.-born non-
Hispanic Blacks and Whites for two age groups, 65-74
and 75 and older. We controlled for the respondent’s age
within each age group to adjust for possible aging within
the broader age groups across the observation waves.
All results were also adjusted for sex composition. As
an ancillary analysis, we also fit gender-stratified models
(Supplementary Table S1). Although there is evidence of a
modest gender difference for Whites aged 75 and older, ed-
ucation nonetheless plays an important role in explaining
the declining trend for both genders. Because our focus is
on evaluating the trends for Blacks and Whites across the
two major age groups, we do not report these results in
the main body of the text. We have not extended the anal-
ysis to Hispanics because of the group’s heterogeneity (e.g.,
nativity, country of origin) in the HRS. Those Hispanic re-
spondents who are immigrants also have drastically lower
levels of schooling than all other groups, and the education
occurred largely outside the United States.

To assess how dementia trends reflected changes in pop-
ulation characteristics, we estimated two sets of logistic
regression models that controlled for the covariates and
assessed changes in the OR estimate of the trend. The first
set of models assessed how controlling for each covariate
separately altered the trend (e.g., educational attainment,
smoking, controlled hypertension). To the extent that the
covariates statistically account for the trend, the odds ratio
is expected to approach 1.0, indicating no trend over the
14-year period. This gives us an overall assessment of the
sensitivity of the trend to changes in education and each
alternative explanation over the observation period (e.g.,
changes in education compared to controlled hypertension).

We then estimated the second set of models that were
nested. These models sequentially added covariates to the
models in order to assess how controlling for changes in
population characteristics in the combined set of risk fac-
tors statistically alters the trend from 2000 to 2014. Our
models are as follows: trend (M1), M1 plus education
(M2), M2 plus the measures of childhood conditions (M3),
M3 plus the health behavior measures (M4), and M4 plus
the addition of the cardiometabolic conditions (MS). We
are specifically interested in whether covariates such as
early-life factors and the health conditions alter the trend
net of the impact of educational attainment.

In addition to these models, we also performed a sensi-
tivity analysis to verify that the observed downward trend
for dementia prevalence from 2000 to 2014 had occurred
throughout the entire period and was not driven by spe-
cific years or set of years within that time period. To this
end, we compared the continuous time trend (shown in
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the manuscript) to a model with dummy variables for each
year (minus 1) that allows for the changes between waves
to vary. Using model fit criteria, we conclude that model fit
does not significantly differ between the presented model
and alternative specifications. The models both show a
downward linear trend across the entire 14-year period for
all groups. Thus, the analysis is based on the continuous
trend measure to provide an overall summary of the trend
for the observation period.

Results

Table 1 presents basic descriptive information of respond-
ents included in the analysis for the two observation waves,
2000 and 2014, that bracket the trend period in order to
provide an overall benchmark of how these characteristics
changed. Similar to other studies assessing dementia trends
using the HRS, the proportion of the sample with dementia
was significantly lower for both age-race groups in 2014
compared to 2000. For example, the proportion of non-
Hispanic Blacks aged 75 years and older with dementia
dropped from 38.4% in 2000 to 30.0% in 2014. As one
might expect, the dementia rates were substantially higher
for the older age group and for non-Hispanic Blacks com-
pared to non-Hispanic Whites. Note that the reported pro-
portions are unadjusted for age (within the age categories)
and sex.

A couple of the risk factors included in this analysis dif-
fered significantly between 2000 and 2014 for both race
groups. Educational attainment was significantly higher
in 2014 compared to 2000, especially for non-Hispanic
Blacks, pointing to its potential importance in accounting
for the downward trend in prevalence. Treated hyperten-
sion, another possible explanation for the trend, also was
higher in 2014 compared to 2000 for all age-race groups.
However, there were other differences in the risk factors
that point to possible countervailing influences on the trend,
including the rise in obesity, diabetes, and heart problems.

Table 2 provides information about the magnitude and
direction of the 2000-2014 trends for the age-race groups.
The largest relative change is the decline in dementia for
Blacks aged 65-74—a relative decline in dementia preva-
lence of 5.2% per year (OR = 0.948, M1). Whites in this
age group also experienced a relatively large decline of
3.8% per year (OR = 0.962). The rate of decline for per-
sons 75 years of age and older was less than that observed
for the younger ages, and the trend for Blacks—though
downward—was not statistically significant. It should be
noted that the magnitude of decline for Whites 75 and
older varied somewhat by gender: women had a steeper
decline in dementia prevalence than men (Supplementary
Table S1). Comparison of the trends for the 65-74 and 75
and older age groups suggests that the bulk of the trend
in dementia status for persons older than age 65 reflects
greater relative improvements at younger ages.

Figure 1 displays the trends as predicted prevalence
rates for the entire 2000-2014 period based on the trend

slope given in Table 2. Not surprisingly, given the group
differences in relative decline noted above, dementia prev-
alence for non-Hispanic Blacks aged 65-74 years dropped
substantially and the race gap narrowed somewhat over the
period for this age group. Note that the race gap in de-
mentia prevalence is especially prominent for persons aged
75 years and older despite downward trends over the period.
These parallel trends point to persistence in the racial gap
in dementia even with overall improvements in cognitive
health over the period. In 2000, the predicted percentage of
Blacks aged 75 years and older with dementia is 35% com-
pared to 16% of Whites. By 2014, the percentages dropped
so that 31% of older Blacks and 12% of older Whites had
dementia. About 19 percentage points separated the two
race groups at the older ages across the 14-year period, an
enormous disparity in the burden of dementia.

Turning back to the results in Table 2, controlling for ed-
ucational attainment significantly reduced the downward
trend in dementia prevalence for all age-race groups, ex-
cept for Blacks aged 75 and older years, where the trend
became positive and significant. In other words, had ed-
ucational attainment not improved among older Blacks,
the models would have predicted an increase in dementia
prevalence over the time period. With regard to the other
groups, the slope approached 1.0, indicating no change
over time. Additionally, when examining gender-stratified
models shown in Supplementary Table S1, controlling for
education also flattened the trend for both genders, al-
though it did not fully attenuate the trend for White women
75 and older.

When childhood conditions (poor childhood health and
childhood socioeconomic status [SES]) were controlled in
Table 3, the trend effects were only modestly attenuated,
and the downward trends remained significant for all
groups except older Blacks. Controlling for smoking and
BMI did not alter the trend. The downward trend slightly
steepened (changes were not statistically significant) when
diabetes, heart disease, stroke, and hypertension were con-
trolled. Controlling hypertension, especially, has been in-
voked to account for the downward trend, yet there is no
evidence of this explanation for the 2000-2014 period.

The nested models showing how the trend coefficients
change with cumulative adjustment of the covariates are
presented in Table 3. As is evident, once educational attain-
ment was controlled, no additional changes or attenuation in
the trend slopes occurred when other covariates were added
to the models. Our results showed that educational attain-
ment, the key factor considered in this analysis, dampened
the downward slope in dementia prevalence for the age-race
groups, and that other observed risk factors do not appear
to be have contributed to further changes in the trend.

Discussion

The decline in dementia prevalence shown here is con-
sistent with the findings from a number of other studies.
What is new is that the trend was evident across the entire
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Table 1. Descriptive Information on Education, Childhood Conditions, Health Behaviors, and Cardiometabolic Conditions in
2000 and 2014, by Age and Race Group (HRS)

Age 65-74 Age 75 and older
2000 2014 2000 2014
Total Ns
Non-Hispanic Blacks 702 741 562 705
Non-Hispanic Whites 4,229 3,179 3,951 4,128
Proportion with Dementia
Non-Hispanic Blacks 16.1% 7.8%* 38.4% 30.0%*
Non-Hispanic Whites 3.6% 1.9%* 16.0% 12.7%*
Education
Non-Hispanic Blacks 10.25 12.35* 8.8 11.12%
Non-Hispanic Whites 12.56 13.73% 11.88 12.95*
Poor Childhood Health
Non-Hispanic Blacks 9.6% 4.8%* 52% 7.6%
Non-Hispanic Whites 5.8% 4.5% 6.1% 52%
Poor Childhood SES
Non-Hispanic Blacks 47.0% 42.0% 46.3% 46.8%
Non-Hispanic Whites 31.9% 22.6%* 32.4% 30.8%
Smoking Bebhavior
Non-Hispanic Blacks
Never Smoked 38.5% 37.8% 49.4% 46.1%
Former Smoker 45.5% 44.2% 42.9% 49.2%
Current Smoker 15.9% 18.0% 7.7% 4.7%
Non-Hispanic Whites
Never Smoked 38.4% 41.4%* 48.0% 46.1%*
Former Smoker 48.2% 47.6%* 46.6% 49.5%*
Current Smoker 13.5% 10.9%* 5.4% 4.4%*
Over 35 BMI
Non-Hispanic Blacks 13.9% 19.7%* 6.1% 10.7%*
Non-Hispanic Whites 5.9% 13.4%* 2.7% 5.8%*
Diabetes
Non-Hispanic Blacks 23.7% 38.0%* 21.8% 39.8%*
Non-Hispanic Whites 14.6% 24.2%* 13.8% 24.1%*
Heart Condition
Non-Hispanic Blacks 25.4% 25.6% 30.8% 37.5%*
Non-Hispanic Whites 23.5% 28.4%* 36.8% 42.3%*
Stroke
Non-Hispanic Blacks 10.6% 13.6%* 16.9% 17.0%
Non-Hispanic Whites 7.6% 8.0% 15.6% 15.7%
Hypertension
Non-Hispanic Blacks
Not Reported 35.0% 19.1%* 30.3% 13.6%*
Reported, Untreated 3.0% 5.5%* 7.2% 5.7%*
Reported, Treated 62.0% 75.4%* 62.5% 80.7%*
Non-Hispanic Whites
Not Reported 53.2% 38.0%* 47.1% 30.0%*
Reported, Untreated 4.5% 7.3%* 5.4% 6.3%*
Reported, Treated 42.3% 54.8%* 47.5% 63.6%*

Note: BMI = body mass index; HRS = Health and Retirement Study; SES = socioeconomic status.
*
p <.0S.

2000-2014 period, was steepest among younger Black changes in the U.S. Black and White population. The
Americans, and that educational attainment was fun- United States experienced a dramatic expansion of
damentally important in understanding the prevalence schooling in the early part of the twentieth century, which
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Table 2. Odds Ratios (SE) of Dementia Prevalence Trend From 2000 to 2014 Derived From Logistic Regression, Adjusted for
Changes in Population Characteristics for Older Adults, by Age-Race Group (HRS)

Whites 65-74

Whites 75 and older

Blacks 65-74 Blacks 75 and older

M1: Trend 0.962%#* (0.009) 0.973*** (0.005) 0.986 (0.011)
M2: Trend + Education 0.986 (0.011) 0.990% (0.004) 1.023* (0.009)
M3: Trend + Child conditions 0.975* (0.010) 0.981%** (0.005) 0.993 (0.012)
M4: Trend + Smoking 0.962%** (0.010) *(0.005) 0.986 (0.011)
MS: Trend + BMI 0.962%** (0.010) 0.973%*% (0.005) 0.986 (0.011)
Mé6: Trend + Diabetes 0.956*** (0.010) 0.971%*% (0.005) 0.984 (0.011)
M?7: Trend + Heart condition 0.960%** (0.009) 0.973%*% (0.005) 0.985 (0.011)
MS: Trend + Stroke 0.957%*% (0.010) 0.973%%% (0.005) 0.985 (0.011)
M9: Trend + Hypertension 0.955%*% (0.009) % (0.005) 0.985 (0.011)

Note: BMI = body mass index; HRS = Health and Retirement Study.
5 < 001, **p < .01, *p < .05.

Table 3. Odds Ratios (SE) of Dementia Prevalence Trend From 2000 to 2014 Derived From Nested Logistic Regression Models
with Adjustments for Population Characteristics, by Race-Age Group (HRS)

Model 1 Model 2 Model 3 Model 4 Model 5
NH Whites 65-74 0.962%** (0.009) 0.986 (0.011) 0.988 (0.011) 0.989 (0.011) 0.976* (0.011)
NH White 75 and older *(0.005) 0.990* (0.004) 0.992 (0.005) 0.992 (0.005) 0.991 (0.004)
NH Blacks 65-74 *(0.012) 0.993 (0.014) 0.992 (0.015) 0.993 (0.015) 0.984 (0.015)
NH Blacks 75 and older 0.986 (0.011) 1.023* (0.009) 1.025% (0.010) 1.026* (0.010) 1.026%* (0.009)

Notes: HRS = Health and Retirement Study; NH = non-Hispanic. Model 1: Trend; Model 2: + Education; Model 3: + Childhood conditions; Model 4: + Health
behaviors; Model 5: + Cardiometabolic conditions (Diabetes, Stroke, Hypertension, Heart condition).

“+p <001, **p < .01, *p < .05.

led to increasing years of completed schooling for older
adults from 2000 to 2014. The increases in educational
attainment appear to have made older adults less prone
to dementia. This finding is consistent with the idea that
the stock of cognitive ability and function has grown in
the U.S. population with the improved levels of educa-
tion (Lovdén et al., 2020). The reduction in dementia
prevalence for this time period or demographic groups
does not appear to be a direct reflection of changes in
medical care or intervention per se.

Goldin (1998, p. 371) called the period 1910-1940 the
“second great transformation of American schooling: the
rise of the public high school.” The first was the develop-
ment of the common school in the mid-nineteenth century,
while a third transformation has occurred more recently
in the growth of college education in the second half of
the twentieth century. Goldin contends that neither the first
nor third transformations was as dramatic as the rise of the
public high school.

Still, the rise in college education has been significant
since 1950. College education rose from about 6% for
White males in 1950 to 22% in 1980 after which it began
to level off. For Black males, about 2% were college ed-
ucated in 1950 compared to 12% in 1980, although it
has continued to increase. What is unclear is whether

this increase in college education in the population will
have significant implications for future trends in de-
mentia prevalence or whether educational attainment’s
influence has largely played out. Recent analyses (Farina
et al., 2019) point to lower rates of dementia prevalence
for college-educated non-Hispanic Blacks and Whites
compared to high school graduates, yet the biggest gap
is between those with a high school degree and those
with less than a high school degree. In addition, other
analyses identify that while the association between ed-
ucational attainment and dementia risk is evident for
different levels of education, there is some evidence that
the association is somewhat stronger at lower levels of
2011). The floor of the educa-
tional attainment distribution has also shifted upward

education (Barnes et al.,

over time. These changes suggest that the upward shift in
the distribution of educational attainment may continue
to dampen dementia prevalence in the United States in
the next few decades, although the effects may not be as
dramatic as those accruing from the “second great trans-
formation of American schooling.”

It is also important to note that the older population is
changing with respect to the other dementia risk factors.
Obesity has increased significantly in the older population
(as has diabetes), as has the expansion of obesity over more
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years of life (Stokes et al., 2017). This type of change could
potentially contribute to reversing the downward trend or
dampen it significantly. A recent study (Zheng, 2020) pro-
vides evidence that these types of changes are already evi-
dent among the Baby Boom cohort. The study documents
worsening cognitive functioning among Baby Boomers
compared to earlier birth cohorts which appears to reflect
lower wealth, less marriage, greater levels of psychological
risk factors, and worse cardiovascular risk factors.

The future is, thus, unclear in terms of the likely direc-
tion of the dementia prevalence trend. What is less am-
biguous, however, is that the trend will be influenced by
changes in exposures and behaviors in the population. The
future number of people living with dementia does not
simply reflect population aging, although that is clearly a
major component. Population changes in modifiable fac-
tors also will play a role.

Our study set out to examine the trends in dementia prev-
alence for Whites and Blacks and the impact of improving
educational attainment for the trends within each group.
We found evidence that educational attainment mattered
for both Blacks and Whites, separately. This points to the
importance of improving educational attainment for the
entire population as a key public health lever in reducing
dementia prevalence. Although the specific causal mechan-
isms are still unclear, the pattern is consistent with the idea
that additional years of education in the population are
associated with improved cognitive abilities and reduced
dementia risk across major groups in the population. This
pattern is consistent with other research documenting the
robustness of the association between educational attain-
ment and cognitive function across contexts defined by
countries, SES groups, and gender (Barnes et al., 2011;
Kobayashi et al., 2017; Weber et al., 2014; Xu et al., 2016).
Additionally, while we do not directly evaluate disparities
per se, our research documents persistent differences over
time, with Black Americans experiencing dramatically high
rates of dementia.

Limitations

Dementia prevalence reflects both dementia incidence
and mortality. Although the current analysis does not
evaluate these trends and their sensitivity to popula-
tion compositional changes, future research will delve
into these issues more deeply to connect trends in prev-
alence and incidence. Second, in our assessment of ed-
ucational attainment’s role in the prevalence trends, we
do not construe education’s effects as necessarily causal
or immutable. Changes in educational quality, curric-
ulum/content, and educational selection processes, for
example, are aspects of education that are likely to be
important to consider in future research on long-term
dementia trends. Education is also associated with other
adult characteristics which could have changed over time
(e.g., occupation) and are important for understanding

cognitive status (Baldivia et al., 2008; Fujishiro et al.,
2017; Kobayashi et al., 2017). This issue is especially crit-
ical to consider in better understanding why education’s
association with dementia risk is so robust for both race
groups despite dramatic differences in a social context.
Third, we did not assess trends for Hispanics or other
minority groups such as Asians. A large proportion of
Hispanics were foreign-born and only had very low levels
of education acquired in another country (Garcia et al.,
2019), making them difficult to compare to non-Hispanic
Blacks and Whites when assessing the role of education
and alternative factors on dementia trends. Nonetheless,
future work incorporating Hispanics is likely to be highly
informative of how social context shapes the association
between educational attainment, cognitive abilities, and
cognitive function. Fourth, these data reflect the compo-
sition of older adults from multiple cohorts at each time
period. We are unable to account for differential mortality
selection. Blacks aged 75 and older, for example, are most
likely a highly select group of older adults. Despite mor-
tality selection, however, selection is unlikely to explain
the downward trend as older Blacks and Whites became
less select over time due to continued improvements in
survivorship. Finally, we assessed whether practice ef-
fects (i.e., do respondents’ exposure to prior tests result
in learning the test and in improved scores?) might be
contributing to the downward trend in dementia prev-
alence. We tested whether there was statistical evidence
of downward trends within educational groups, hypothe-
sizing that the highest education group would be most
likely to exhibit a practice effect. We found no statistical
evidence of a downward trend in dementia prevalence
within the education groups, supporting our argument
that the upward shift in the educational attainment over
the observation period underlies the downward trends in
dementia prevalence.

Conclusions

This analysis makes clear that dementia declines over the
2000-2014 period, for Whites over age 65, and for Blacks
65-74 years of age. Our findings point to the importance of
improvements in educational attainment as a key factor as-
sociated with the downward trends of dementia prevalence.
The downward trend was unrelated to other dementia risk
factors such as controlled hypertension, changes in health
behaviors, or changes in early life conditions. At least for
the 2000-2014 period and for these demographic groups,
the results suggest the importance of improvements in cog-
nitive ability and function, established at younger ages and
carried into the adult life course, for the downward trend
in dementia prevalence. This finding has implications not
only for understanding current trends in the United States,
but also the potential role of the growth in cognitive ability
and functioning in other countries that underwent similar
rapid expansions in schooling.
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