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Abstract

Introduction: Despite high dementia prevalence in Hispanic populations globally, espe-
cially Caribbean Hispanics, no study has comparatively examined the association
between education and dementia among Hispanics living in the Caribbean Islands and
older adults in the United States.

Methods: We used dataon 6107 respondents aged 65 and older in the baseline wave of
the population-based and harmonized 10/66 survey from Cuba, the Dominican Repub-
lic, and Puerto Rico, collected between 2003 and 2008, and 11,032 respondents aged
65 and older from the U.S.-based Health and Retirement Study data in 2014, a total
of 17,139 individuals. We estimated multivariable logistic regression models examin-
ing the association between education and dementia, adjusted for age, income, assets,
and occupation. The models were estimated separately for the Caribbean population
(pooled and by setting) and the U.S. population by race/ethnicity (Hispanic, Black, and
White), followed by pooled models across all populations

Results: In the Caribbean population, the relative risk of dementia among low versus
high educated adults was 1.45 for women (95% confidence interval [Cl] 1.17, 1.74) and
1.92(95% Cl 1.35, 2.49) for men, smaller compared to those in the United States, espe-
cially among non-Hispanic Whites (women: 2.78, 95% Cl 1.94, 3.61; men: 5.98, 95% ClI
4,02,7.95).

Discussion: The differential associations between education and dementia across the
Caribbean and US settings may be explained by greater disparities in social conditions
in the United States compared to the Caribbean, such as access to health care, healthy

behaviors, and social stressors, which serve as potentially important mediators.
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1 | INTRODUCTION

Dementia is among the leading causes of death and disability world-
wide and has emerged as a significant societal issue and a global
priority.»? In the United States, dementia prevalence among Hispan-
ics is approximately 50% higher than non-Hispanic Whites.®> Varia-
tion in dementia prevalence exists across Hispanic subgroups: among
Latin American Hispanics, those of Caribbean origin (Caribbean His-
panics) have the highest reported risk for dementia,®%” with docu-
mented dementia prevalence of 10% to 12% among older adults resid-
ing in the Caribbean region.8?

The socioenvironmental risk factors underlying disparities in
dementia between Hispanic and non-Hispanic populations, and
between Caribbean Hispanics and other populations in particular,
remain poorly understood.!© Prior studies have attributed demen-
tia disparities between Hispanic and non-Hispanic populations to

1112 3ccess to health care,!d

inequities in socioeconomic status,
stress,1* and education.’® This builds upon a large body of extant
literature highlighting the role of socioeconomic status and edu-
cation in explaining racial disparities in a number of chronic health

16-20 jncluding cardiovascular disease,21-24 diabetes,2%26

conditions,
and stroke.2”-30 Studies also find biological differences by genetic
admixture of European, African, and native American ancestry, includ-
ing differences in the frequencies of genetic variants that modify risks
for Alzheimer’s disease (AD), and alterations in inflammatory response
and in AD cerebrospinal fluid (CSF) biomarkers.31-33

Education in particular has long been recognized as an important
modifiable risk factor for dementia.®* Growing evidence shows that,
as in high-income countries, education has a protective effect against
dementia in low- and middle-income countries including the Caribbean
islands.”-3>:3¢ However, no study exists that directly compares the rela-
tionship between education and dementia among older adults living
in the Caribbean islands versus Hispanic and other populations in
the United States. Because the protective effect of education toward
dementia may be mediated and/or modified by other risk factors,
including cultural and environmental factors, this gap in the literature
hinders our ability to design and implement culturally appropriate pre-
vention strategies and interventions for reducing health disparities
within Hispanic populations.”

In this study, we examined associations between education and
dementia among older adults residing on three Caribbean islands
with the largest Hispanic populations (Cuba, the Dominican Repub-
lic [DR], and Puerto Rico [PR]), and among older adults in the
United States across racial/ethnic groups. We also examined the
extent to which these education associations could be statistically
explained by key mediating variables reflecting later-life socioe-
conomic characteristics, including occupation, income, and wealth.
We aimed to shed new light on risk factors of dementia burdens
among Caribbean populations by explicitly comparing the education-
dementia associations between those in the Caribbean islands and His-
panic, non-Hispanic Black, and non-Hispanic White populations in the
United States.

RESEARCH IN CONTEXT

1. Systematic review: Prior research has identified educa-
tion as an important risk factor for explaining demen-
tia disparities between Hispanic and non-Hispanic pop-
ulations. Education is found to have a protective effect
against dementia in middle and low-income countries
including the Caribbean. However, no study has com-
pared associations between education and dementia in
the Caribbean Islands to those in a high-income country
such as the United States.

2. Interpretation: We find lower relative risk of demen-
tia between those with low versus high education in the
Caribbean, compared to those in the United States, espe-
cially US non-Hispanic Whites. These associations were
only partially mediated by later-life socioeconomic char-
acteristics.

3. Future directions: Specific socioenvironmental factors
that mediate or modify the relationship between educa-
tion and dementia in both the Caribbean and US contexts
need to be further explored.

2 | METHODS

2.1 | Data and study population

The 10/66 Dementia Research Group®® measured dementia in
population-based household-level surveys of adults ages 65 and over in
11 low- and middle-income countries and regions, including Cuba, PR,
and DR. Harmonized questionnaires and field procedures were used
across survey sites. The surveys collected detailed information on cog-
nitive assessments, dementia diagnosis, sociodemographic character-
istics, and other health and health-care use measures. Further details
are published elsewhere.?? We used data from the baseline surveys,
collected on more than 2000 adults in metro catchment areas of each
of the three Caribbean islands between 2003 and 2008. These catch-
ment areas were broadly representative of the island/country metro

areas.

2.2 | Health and Retirement Study

We used US data from the Health and Retirement Study (HRS), a bien-
nial longitudinal panel study that has surveyed a representative sample
of approximately 20,000 adults over the age of 50 in the United States
since 1992.%0 The HRS collects rich data on cognition, demographics,
socioeconomic characteristics, and health. At the time of analysis, the
2014 HRS was the most recent and finalized wave of data. We also con-

ducted sensitivity analyses using the 2006 HRS wave, the year closest
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to the 10/66 data; results (not reported) were not sensitive to the HRS
data year used.

2.3 | Study population

We included all 10/66 respondents (all respondents in 10/66 were
aged 65 and older) in the baseline surveys in Cuba, DR, and PR for
whom dementia status, education, sex, and age variables (defined fur-
ther below) were non-missing. Our final Caribbean analytic sample
included 6107 individuals, with 2929 in Cuba, 1188 in DR, and 1990
in PR. To ensure comparability across samples, we included all HRS
respondents in the 2014 wave who were aged 65 and older, had
non-missing dementia status, education, sex, and age variables, and
were Hispanic, non-Hispanic Black (“Black”), or non-Hispanic White
(“White”). We relied on self-reported race and ethnicity in HRS, and
included Hispanics of all origins to increase sample size. About 60% of
our Hispanic subsample were of Mexican origin, with the majority of
the remaining 40% of Caribbean origin. Our final US analytic sample
included 11,032 individuals, with 1153 Hispanic, 1726 Black,and 8153
White. The total study population was 17,139.

2.4 | Dementia status

We use the 10/66 dementia diagnosis algorithm, defined as those scor-
ing above a cutoff point of predicted probability of Diagnostic and
Statistical Manual of Mental Disorders (DSM)-IV dementia syndrome
from alogistic regression equation with coefficients from the Geriatric
Mental State (GMS), Community Screening Instrument for Demen-
tia (CSI-D), and 10 word list learning task.*! The equation and coeffi-
cients were developed in the 10/66 international pilot study,** and this
dementia diagnosis has been subsequently used in an extensive body

of literature analyzing dementia in the 10/66 data.”-33:38.37

2.5 | Health and Retirement Study

Cognitive status in the HRS was assessed using a modified version of
the Telephone Interview for Cognitive Status (TICS-M). The TICS-M
score ranges from O to 27, with higher scores reflecting better cogni-
tive performance, and is comprised of an immediate and delayed 10-
noun free recall test, a serial 7 subtraction test, and a backward count
from 20 test. We applied the Langa-Weir method®“? to this continuous
score to classify respondents with dementia (TICS-M score < 6) or oth-
erwise. The Langa-Weir method was validated in prior work using the

Aging, Demographics, and Memory Study (ADAMS),#243

a substudy of
the HRS that involved 3- to 4-hour in-home neuropsychological and
clinical assessments as well as expert clinician adjudication to obtain
a gold standard diagnosis of dementia. The Langa-Weir method uses
an analogous algorithm that relies on proxy responses for respondents
who could not answer the survey for themselves.** Because our pri-

mary aim was to compare dementia and its determinants across sub-

Clinical Interventions

groups defined by education and race/ethnicity, we did not use alter-
native classification schemes that explicitly incorporate information
on education and race/ethnicity in their derivation of cut points for
dementia®>*® across these subgroups. However, we used those alter-
native measures of dementia in our sensitivity analysis as described

further below.

2.6 | Education

Educational attainment was measured differently between 10/66 and
the HRS, due in part to contextual differences across regions. For 10/66
respondents, we categorized educational attainment as (1) not com-
pleting primary school, (2) completed primary school, or (3) secondary
school or above. For HRS respondents, we categorized educational
attainment as (1) no high school degree, (2) high school degree or equiv-
alent, or (3) some college or above. While we could not use the same
education categories between the Caribbean and US settings due to
differences in education systems and levels of educational attainment,
the current categorizations of education allow us to divide each popu-
lation (Caribbean or US) into subgroups of comparable size, such that
the subgroup in each level of education (low, medium, or high) occu-
pies a similar position between the two settings in terms of relative
educational attainment in the population. This approach is consistent
with a large body of literature comparing the United States to low- and

middle-income countries that have lower average attainment.?347-47

2.7 | Covariates

Sex was used as a stratifying variable or included as a covariate. Age
and age squared were included as covariates in all models. We also
examined three socioeconomic characteristics that may potentially
mediate the relationship between education and dementia status: job
category, income, and wealth. The respondent’s best (in 10/66) or
longest (in HRS) held job is available in detailed categories that dif-
fer between data sources. To maximize comparability, we dichotomized
occupation into blue- versus white-collar job (see Table S1 in support-
ing information for mapping between original and classified occupa-
tion categories). We classified HRS respondents who never worked
into a separate job category. This category was not available for 10/66
respondents as it was not explicitly reported. We included logged
income, measured at the respondent level in 10/66 and household level
in HRS. For wealth, we used logged total wealth (including housing) for
HRS respondents, and asset quartiles for 10/66 respondents, as only

number of assets and its quartiles are available in 10/66.

2.8 | Statistical analyses
We first estimated the predicted prevalence of dementia as a quadratic
function of age, stratified by sex and education, which we compared

across four populations taking into consideration the sample size
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in each: 10/66 respondents pooled across the three Caribbean set-
tings, and HRS respondents by race/ethnicity (Hispanic, Black, and
White).

We then estimated a series of logistic regression models with
dementia as the dependent variable, and education and socioeconomic
covariates as independent variables. Models were estimated sepa-
rately for each population. In the first model we only controlled for
age (as a quadratic) and included all individuals in the sample with non-
missing measures of dementia status, education, sex, and age (full sam-
ple). Because the HRS has a nontrivial proportion of respondents with
missing job status, especially among Hispanics, we estimated a sec-
ond model with identical specification to the first, but only included
those individuals with non-missing value for all variables (dementia sta-
tus, education, age, job category, income, and wealth), to examine any
changes in associations due to changes in sample. The third model con-
trolled additionally for job category, and the fourth model included all
controls in the third model plus income and wealth. The restricted sam-
ple in Models 2 to 4 was kept constant. We estimated all models pooled
across sexes as well as stratified by sex.

To statistically compare the gap in dementia prevalence between
the highest and lowest education groups across populations, we esti-
mated pooled logistic regressions including all four populations, both
pooled across sexes and stratified by sex. Each regression was anal-
ogous to Model 1 above, but includes only individuals with the high-
est (college or above in HRS and secondary school or above in 10/66)
and lowest (no high school degree in HRS and not completing primary
school in 10/66) levels of education, and includes indicators for each
population and their interactions with level of education.

To test sensitivity to our dementia measure in the US population,
we repeated our US analysis using three alternative classification mod-
els for dementia in the HRS. These models, referred to as the Hurd
Model, Expert Model, and LASSO Model, have been validated against
ADAMS, the dementia-focused supplemental study of HRS with a
smaller sample size, and have been shown to have greater sensitivity to
racial/ethnic and sociodemographic disparities compared to the Langa-
Weir method.#>4¢

The study was approved by University of California, Berkeley’s
Human Research Protection Program. Informed consent was not nec-

essary as we used secondary data only.

3 | RESULTS

Summary statistics pooled across sexes are shown in Table 1A and by
sex in Table 1B. Dementia prevalence in the pooled Caribbean sample
was 11%, and similar across the three Caribbean islands (Table 1A). In
comparison, dementia prevalence was higher among Hispanic Amer-
icans (17.9%) and Black Americans (16.2%), and lower among White
Americans (8.2%). In the pooled Caribbean sample, 40.5% of individ-
uals had education in the highest group (secondary school or above). In
comparison, more than 50% of the Hispanic American sample had low
education (no high school degree), and half or more among Black and

White Americans had medium education (high school degree or equiv-

alent). Across all samples, females had higher dementia prevalence and
a higher fraction in low education (except Black Americans) than males
(Table 1B). Table S2 in supporting information shows analogous and
similar statistics for the restricted samples.

Across all samples, the predicted dementia prevalence increased
strongly with age (Figure 1). For the Caribbean, the differences were
generally small across education levels. By contrast, among White
Americans (with a comparable sample size as the pooled Caribbean
sample), those with no high school degree had a markedly faster
increase in dementia prevalence with age relative to higher educa-
tion groups, especially after age 85. Among US Hispanics and Blacks,
the patterns were less clear due to smaller sample sizes at older ages,
although those with no high school degree still had higher dementia
prevalence.

Table 2 focuses on regression results pooled across sexes and
presents relative risk (RR) estimates from regressions by population. In
the Caribbean population, relative to medium education, low education
was associated with slightly higher risk of dementia after conditioning
on age, without socioeconomic controls (Model 1: RR 1.22, 95% con-
fidence interval [Cl] 1.02, 1.42), and the relationship became insignifi-
cant after adding occupation, income, and wealth. Those with high edu-
cation had lower dementia risk compared to those with medium edu-
cation (Model 1: RR 0.72, 95% Cl 0.58, 0.85), and the results barely
changed after including socioeconomic controls. In the United States,
high education had a generally similar associations with dementia as
in the Caribbean for all racial/ethnic subgroups. Furthermore, occupa-
tion, income, and wealth explained part of this protection in some sub-
groups, particularly among Whites. In contrast, low education was asso-
ciated with markedly higher dementia risk in the United States than
the Caribbean across racial/ethnic subgroups, and this association was
partially reduced after adding socioeconomic characteristics (Hispan-
ics, Model 1: RR 2.24, 95% Cl 1.53, 2.94; Hispanics, Model 4: RR 1.54,
95% C10.99,2.08; Whites, Model 1: RR 2.26,95% Cl 1.92, 2.60; Whites,
Model 4: RR 1.80, 95% Cl 1.48, 2.13). In general, changing the sample
from full (Model 1) to restricted (Model 2) made very little difference.
The sex-stratified results are shown in Table S3 in supporting informa-
tion. Full regression results are shown in Table S4 in supporting infor-
mation.

In Figure 2, the age-adjusted dementia prevalence and its 95% Cls
by sample (derived from Model 1 in Table 2) revealed a consistent
dose response whereby lower levels of education were associated with
higher dementia prevalence, with overlapped Cls in some cases.

In pooled regression models across the Caribbean and US popula-
tions and among adults in the lowest and highest education groups
(Table 3 and Table S5 in supporting information), the RR of dementia for
low (compared to high) education was 1.62 (95% Cl 1.35, 1.89) in the
Caribbean, compared to 3.94 (95% CI 3.06, 4.83) among White Ameri-
cans (ratio of RRs: 2.43,95% Cl 1.77,3.10), and 3.07 (95% CI1 1.79, 4.36)
among Black Americans (ratio of RRs: 1.90, 95% CI 1.05, 2.75). The
RR and ratio of RRs among Hispanic Americans (relative to Caribbean)
were slightly smaller and significant (RR: 2.59, 95% Cl 0.97, 4.21;
ratio of RRs: 1.60, 95% Cl 0.57, 2.63). The differences between the

Caribbean population and White Americans appeared larger among
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TABLE 1A Summary statistics of study samples, overall
Caribbean United States
Dominican Puerto Pooled Hispanic Black White
Cuba Republic Rico Caribbean Americans Americans Americans
All All All All All All All
PANEL A
N 2929 1188 1990 6107 1153 1726 8153
Dementia, % 10.9 10.2 11.6 11.0 17.9 16.2 8.2
Sex, %
Female 65.0 69.4 67.2 66.6 57.2 63.3 58.4
Male 35.0 30.6 328 334 42.8 36.7 41.6
Age, mean (SD) 75.1(7.0) 74(6.8) 76.3(7.4) 75.3(7.2) 74.7 (7.6) 74.9(7.7) 77.4(8.0)
Education, %°
Low 24.8 69.7 23.0 33.0 55.4 313 12.7
Medium 334 19.3 20.8 265 34.4 51.1 56.9
High 41.9 11.0 56.2 40.5 10.1 17.6 304
PANEL B
N 2442 1174 1989 5605 999 1478 7321
Income, mean 241.2 112.6 666.9 365.3 414 37.8 70.4
(SD)° (540.0) (199.3) (707.0) (604.2) (15.4) (44.9) (11.8)
Wealth, mean - - - - 219.7 187.4 648.6
(SD) (601.1) (456.1) (1263.0)
Lowest asset 16.0 28.7 27.5 227 = = =
quartile®, %
Occupation, %
White collar 39.3 14.1 39.8 34.2 394 45.0 68.4
Blue collar 60.7 85.9 60.2 65.8 60.6 55.0 316
Never worked = = = = 10.7 51 25

2For Caribbean samples, low, medium, and high education levels correspond to not completing primary school, completed primary school, and secondary
school or above, respectively; for US samples, they correspond to no high school degree, high school degree or equivalent, and some college or above, respec-

tively.

bIncome for US sample isin $1000s and measured at the household level; income for the Caribbean samples is measured at the individual level as no household

income is available.

€Asset quartiles are classified based on discrete number of assets. Only the lowest quartile is shown as the higher quartiles were not differentiated in the
Puerto Rico data (all individuals with assets above the first quartile in Puerto Rico had the same number of assets).

males (ratio of RRs: 3.12, 95% Cl 1.76, 4.48) than females (ratio of RRs:
1.91,95% Cl 1.23,2.59).

Results for the US population by race/ethnicity were consis-
tent when estimated using three additional classification models for
dementia (Figure S1 in supporting information). Results using 2008

HRS data were also very similar (omitted).

4 | DISCUSSION

In this study, we compared the associations between education and
dementia across the Caribbean population and US populations by
race/ethnicity. While higher levels of education were associated with
lower risk of dementia across all populations we studied, there was
considerable heterogeneity. We found substantially smaller differ-

ences in dementia risk between the highest and lowest education lev-
els in the Caribbean population, compared to those in the United
States, especially non-Hispanic Whites. Further, controlling for later-
life socioeconomic characteristics, including occupation, income, and
wealth, only partially reduced these associations between education
and dementia.

Our study contributes to the small but growing literature comparing
dementia prevalence, incidence, and associated risk factors across
US-dwelling and international populations, where social contexts
may differ considerably. Among migrant populations in the United
States, Caribbean Hispanics are the fourth largest group and the
second largest group within Hispanics, on whom surprisingly little
evidence exists. While a handful of previous studies found significantly
higher dementia prevalence and incidence among Caribbean Hispanics
relative to Whites,®>%°1 ours is the first to compare the associations
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FIGURE 1 Age profile of dementia prevalence by education, sex, and population. Notes: dementia probabilities are shown as quadratic

functions. Cl, confidence interval

between education and dementia between older individuals residing
in the Caribbean region and those in the United States by race and
ethnicity.

To help explain the varying associations between education and
dementia observed across populations and contexts, it is helpful to con-
sider key hypotheses regarding why we observe such associations at
all. First, higher educated individuals may engage in more neuropro-
tective cognitive activity, physiologically delaying the onset, and slow-
ing the speed of age-related brain pathology.>2 Second, education may
facilitate higher cognitive reserve, allowing the brain to better cope
with adverse brain pathology.>®°* Stated differently, at the same level
of brain pathology, those with lower education may show greater cog-
nitive impairment than more educated individuals. Third, related to
the more general fundamental cause theory,>®> education attainment
may causally improve middle and later life social conditions that in
turnimprove potential mediators such as income, access to health care,
healthy behaviors, social stressors, etc.

In the United States, educational differences in dementia preva-
lence are larger between those with a high school degree and those

with less than a high school degree (the middle and lowest education

groups), relative to between those with a high school degree and col-
lege education (the middle and highest education groups). Consistent
with the first two hypotheses (great neuroprotective cognitive activity,
or higher cognitive reserve), this may be partially explained by a higher
fraction of those with high school degree in white collar occupations,
especially among Whites (with overall high proportion of individuals
holding white-collar jobs), relative to those with less than high school
education. In the Caribbean settings, the comparison between those
with secondary school (the highest group) and those with less educa-
tion indicates a much smaller difference in dementia than the within-
US comparisons, which again may be related to an overall smaller frac-
tion of individuals holding white-collar jobs. However, controlling for
occupation category only partially reduced the associations between
education and dementia. Further controlling for income and wealth,
which may capture residual variation in activities among occupations in
the same category, also made little difference, suggesting that neither
of the first two hypotheses (more neuroprotective activity or higher
cognitive reserve) likely plays a dominant role. However, given that our
measure of dementiais prevalence rather than incidence, the exact role

of cognitive reserve may not be straightforward to interpret.
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TABLE 2 Regression-adjusted relative risk of dementia by education and population

Pooled Caribbean®

Hispanic Americans

Black Americans

White Americans

Low education
High education
Low education
High education
Low education
High education
Low education

High education

Model 1?
1.22(1.02,1.42)
0.72(0.58,0.85)
2.24(1.53,2.94)
0.82(0.25,1.38)
2.04(1.59,2.48)
0.63(0.35,0.91)
2.26(1.92,2.6)
0.61(0.48,0.73)

Model 2
1.23(1.02, 1.44)
0.67(0.53,0.8)
2.15(1.41,2.89)
0.77(0.18,1.36)
2.15(1.63,2.67)
0.60(0.29,0.9)
2.36(1.96,2.75)
0.61(0.47,0.75)

Model 3
1.21(1,1.42)
0.72(0.56,0.88)
1.66(1.08,2.25)
0.93(0.25,1.62)
1.86(1.37,2.35)
0.69(0.34,1.04)
2.11(1.74,2.49)
0.68 (0.52,0.84)

Model 4

1.20(0.99, 1.41)
0.72(0.56,0.88)
1.54(0.99,2.08)
0.92(0.24,1.59)
1.71(1.26,2.17)
0.75(0.38,1.12)
1.80(1.48,2.13)
0.79(0.61,0.97)

2All models are logistic regressions with an indicator for any dementia as the dependent variable, and control for age and age squared. Model 1 includes the
full sample of individuals with non-missing values of dementia status, age, and sex. Model 2 repeats Model 1 but using the restricted sample, defined to also
exclude observations with missing values for occupation, income, and wealth. Model 3 uses the restricted sample, adding to Model 2 additional controls for
occupation categories as listed in Table 1. Model 4 uses the restricted sample, adding to Model 3 additional controls for income and wealth/assets. Full model

results with odds ratios are reported in Table S4.

bRelative risks reported are those for each level of education relative to the omitted (medium education) category. For Caribbean samples, education cat-
egories include (1) not completing primary school (low), (2) completing primary school (omitted), and (3) secondary school or above (high). For US samples,
education categories include (1) no degree (low), (2) high school degree (omitted), and (3) some college or above (high).
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FIGURE 2 Age-adjusted dementia prevalence by education, sex, and population. Notes: age-adjusted dementia prevalence figures shown
were based on logistic regressions of dementia on indicators of education, controlling for age, age squared, and sex. Adjusted prevalence was the

average across all age groups in a population, overall and by sex.

Alternatively, if the third hypothesis related to more general social
conditions is underlying these results, that would be consistent with
various potential pathways. For instance, it could be that the social
environment (including family social support) is more equal across edu-
cation groups in the Caribbean;>¢ or, potentially, that higher education
is associated with unmeasured collider variables such as higher obesity,
as has been observed in Latin America and the Caribbean, especially
among men.”’ The particularly large differences in dementia preva-
lence across education groups in the United States are also consis-
tent with the hypothesis that the lowest education group in the United
States is particularly disadvantaged in multiple social dimensions.>®

Future studies should expand on the role of socioeconomic status,

occupational complexity, vascular risk factors occurring through life,
and other related factors that influence health disparities and demen-
tia prevalence.

Our study has limitations. First, the classification procedure for
assigning dementia status differed in the HRS and 10/66 due to
questionnaire differences, which could influence the comparability
of our estimates of dementia prevalence in addition to differences by
education. We plan to address this possibility in future work. Second, it
is possible that the US dementia classification methods used may have
performed differently among subpopulations such as low-educated
Hispanics, causing biases in unknown directions. To explore this

concern, we used three alternative dementia classification schemes



LIET AL.

TABLE 3 Comparison of dementia association with education in Caribbean versus United States
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Overall Female? Male?
Ratio of RR: US Ratio of RR: US Ratio of RR: US
subpopulation/ subpopulation/ subpopulation/
Regression pooled Regression pooled Regression pooled
estimated Caribbean (95% estimated Caribbean (95% estimated Caribbean (95%
RR"(95% Cl) Cl) RR"(95% Cl) Cl) RR"(95% Cl) Cl)
Pooled 1.62 1.45 1.92
Caribbean
(1.35,1.89) (1.17,1.74) (1.35,2.49)
Hispanic 2.59 1.60 3.98 2.74 1.88 0.98
Americans
(0.97,4.21) (0.57,2.63) (1.34,11.81) (0.91,8.24) (0.40,3.37) [0.16,1.80]
Black 3.07 1.90 3.05 2.10 3.15 1.64
Americans
(1.79,4.36) (1.05,2.75) (1.48,4.61) (0.95,3.24) (0.89,5.42) [0.37,2.91]
White 3.94 243 2.78 1.91 5.98 3.12
Americans
(3.06,4.83) (1.77,3.10) (1.94,3.61) (1.23,2.59) (4.02,7.95) [1.76,4.48]
N 9623 5819 3804

Abbreviations: Cl, confidence interval; RR, relative risk.

aResults reported in Columns (1)-(3) are each based on one regression, shown in Table S5, which predicts probability of dementia probability using an indica-
tor of low education (omitted: high education), indicators for each US subpopulation by race/ethnicity (omitted: pooled Caribbean), interactions between low
education and each US subpopulation by race/ethnicity, age and age squared. These regressions exclude individuals with medium education.

bRelative risk reported are those of low education relative to high education.

in the HRS, and found consistent results. Third, we relied on relatively
small sample sizes to examine associations between education and
dementia among racial/ethnic minorities in the United States. Our
sample size of Hispanic Americans was particularly small despite
pooling across Hispanics of all origins, which limited our ability to draw
statistical inferences or make direct comparisons due to differences in
origins with the Caribbean population. Fourth, because of contextual
differences, average education in the Caribbean is lower in each of the
three education groups than the United States (the middle Caribbean
education group is equivalent to 6 years of education, vs. 12 years in
the corresponding US group). Thus, an alternative explanation of our
results is that high school completion (as analyzed in the United States)
confers particularly large benefits in terms of increased cognitive
activity and reserve, whereas the lower absolute attainment levels
compared in the Caribbean may be less impactful. Future work with
larger samples will be needed to test whether high school completion
in the Caribbean confers similarly large benefits. Fifth, as with all
observational studies, we cannot rule out the possibility of unmea-
sured confounding. Finally, due to data limitations, we were not able
to systematically examine other mediators such as cardiovascular

disease or genetic risk variants linked to AD.

5 | CONCLUSION

We find both a smaller disadvantage of low education and a potentially
limited protective role of education against dementia in the Caribbean

context compared to the United States. Given the remarkable hetero-
geneity indementia risk factors such as social determinants of health in
the Caribbean islands,? further research is needed to examine specific
risk factors that mediate or modify the relationship between education
and dementia in those contexts, compared to high-income countries,
and inform culturally sensitive interventions in addressing dementia
burden among Hispanic populations in both the Caribbean and United
States.?”
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How to cite this article: Li J, Llibre-Guerra JJ, Harrati A, et al.
Associations between education and dementia in the
Caribbean and the United States: An international comparison.
Alzheimer’s Dement. 2021;7:12204.
https://doi.org/10.1002/trc2.12204


https://doi.org/10.1002/trc2.12204

	Associations between education and dementia in the Caribbean and the United States: An international comparison
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Data and study population
	2.2 | Health and Retirement Study
	2.3 | Study population
	2.4 | Dementia status
	2.5 | Health and Retirement Study
	2.6 | Education
	2.7 | Covariates
	2.8 | Statistical analyses

	3 | RESULTS
	4 | DISCUSSION
	5 | CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST
	REFERENCES
	SUPPORTING INFORMATION




