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men and women of the same age better health and driving
resources contribute to larger life space for elderly men.
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Health information plays a critical role for health promo-
tion and maintenance in later life. While health information
seeking is primarily driven by need (e.g., health), significantly
less is known about the roles of education and health-literacy.
Thus, we examine complex pathways that link health infor-
mation seeking behaviors with education and health literacy
(decomposed into general literacy and numeracy), and how
these pathways differ by health status among a nation-
ally representative sample of Americans age 50 and older
(n = 2,750). Data come from the 2012/2014 Program for
International Assessment of Adult Competencies. Multi-
group structural equation models were used to examine the
use of eight health information sources (newspapers, maga-
zines, internet, radio, TV, books, friends/family, and health
professionals) by health status (good vs. poor). Findings
showed that literacy and numeracy are significant mediators
of the relationship between education and health profes-
sional as an information source. Additionally, the mediation
effects on health professionals by literacy status [indirect-
effect (good vs. poor health) = 0.48 vs. 2.13, p < 0.05] and
numeracy [indirect-effect (good vs. poor health) = -0.47 vs.
-1.81, p < 0.05] were significantly moderated by health. At
the same time, no moderated mediation effect was observed
in the use of any other information sources. This study pro-
vides some of the first nationally representative evidence
regarding how education functions through health literacy
components to shape health information seeking behaviors
by health status. Explanations and implications for differing
effects of education, literacy, and numeracy on health infor-
mation seeking in later life were evaluated.
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Atrial Fibrillation (AF) is associated with dementia
and cognitive decline. AF is less prevalent among Blacks
than Whites, although AF-related complications are more
common in Blacks. In the general population, all-cause
cognitive decline and dementia are more prevalent among
Blacks than Whites. Thus, studying diverse populations with
AF may advance our understanding of racial disparities in
cognitive functioning. We created a measure of multisystem

dysregulation (weathering), which includes but is more
encompassing than aging, and examined its association with
racial differences in cognition using data from the SAGE-AF
study, a prospective cohort of >65-year olds with AF, at high
stroke risk, and eligible for anticoagulation. Biological (as
opposed to chronological) age among 974 participants was
calculated using the Klemera and Doubal method using bio-
markers representing physiological functioning, metabolism,
and blood pressure. We defined weathering as the differ-
ence between biological and chronological age (weathering
>0 indicates that biological age is higher than chronological
age). We measured the association between weathering and
the Montreal Cognitive Assessment (MoCA) score. Mean
weathering (SD) was -0.7 (11.5) and 4.3 (12.6) for whites
and non-whites, respectively. There was an interaction be-
tween race/ethnicity and weathering on cognition (P=0.004).
In stratified analyses, higher weathering was associated with
alower MoCA score among both Whites and non-Whites but
more so among non-whites (B = -0.09, 95% CI: -0.17,-0.02)
for Whites (B = -0.03, 95% CI: -0.06, -0.01) for non-whites.
Aging-related multisystem dysregulation is more strongly as-
sociated with worse cognition in non-whites than in whites.
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Large and widening educational gaps in life expectancy
exist in the United States, but the mechanisms behind the
education-health gradient are not well understood. We aim
to study the different pathways of mortality by education
group and decompose the life expectancy gap at age 50 into
three components: differences in initial health at age 50, dif-
ferences in transition rates to poor health states, and differ-
ences in mortality rates, given the health state. We use 11
waves of the Health and Retirement Survey and model the
evolution of mortality, and health states (measured by self-
rated health, limitation on any activity of daily living, and
ever diagnosed with a range of health conditions). We es-
timate Markov models of transitions between health states
and mortality over two year periods and use these transi-
tion matrices to simulate how a cohort’s health changes as
they age. We find a 6-year gap in life expectancy between
the highest and lowest education groups. Initial health states
account for one-third of the gap in life expectancy, primarily
from differences in objective health measures. The gap has
widened over time, explained by comparatively better health
status changes for the higher educated group, compared to
the other education groups. The lower education groups
have high rates of transition to poor health states, but not
differential mortality rates conditional on their health state.
These results suggest that educational gaps in life expectancy
are due to the onset of ill health at earlier ages, and not dif-
ferent mortality outcomes after disease diagnoses.
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We aimed to evaluate associations between a comprehen-
sive set of factors, including genetics and childhood and adult-
hood circumstances, and a novel aging measure, Phenotypic
Age (PhenoAge), which has been shown to capture mortality
and morbidity risk in the U.S. population. Using data from
2339 adults (aged 51+) from the U.S. Health and Retirement
Study, we found that together all 11 study domains (4 child-
hood and adulthood circumstances domains, 5 polygenic
scores [PGSs] domains, and 1 demographics, and 1 behaviors
domains) accounted for about 30% of variance in PhenoAge
after accounting for chronological age. Among the 4 circum-
stances domains, adulthood adversity was the largest con-
tributor (9%), while adulthood socioeconomic status (SES),
childhood adversity, and childhood SES accounted for 2.8 %,
2.1%,0.7%, respectively. All PGSs contributed 3.8% of vari-
ance in PhenoAge (after accounting for chronological age).
Further, using Hierarchical Clustering, we identified 6 dis-
tinct subpopulations/clusters based on the 4 circumstances
domains, and 3 subpopulations/clusters of them that appear
to represent disadvantaged circumstances were associated
with higher PhenoAge. Finally, there was a significant gene-
by-environment interaction between a previously validated
PGS for coronary artery disease and the most apparently
disadvantaged subpopulation/cluster, suggesting a multi-
plicative effect of adverse life course circumstances coupled
with genetic risk on phenotypic aging. We concluded that
socioenvironmental circumstances during childhood and
adulthood account for a sizable proportion of differences
in phenotypic aging among U.S. older adults. The disadvan-
taged subpopulations exhibited accelerated aging and the
detrimental effects may be further exacerbated among per-
sons with genetic predisposition to coronary artery disease.

SOCIAL AND BEHAVIORAL FACTORS IN COGNITIVE
AGING: APPLYING THE CAUSAL INFERENCE
FRAMEWORK IN OBSERVATIONAL STUDIES
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Rationale: There is an urgent need to better under-
stand how to maintain cognitive functioning at older ages
with social and behavioral interventions, given that there
is currently no medical cure available to prevent, halt or
reverse the progression of cognitive decline and dementia.
However, in current models, it is still not well established
which factors (e.g. education, BMI, physical activity, sleep,
depression) matter most at which ages, and which behav-
ioral profiles are most protective against cognitive decline.
In the last years, advances in the fields of causal infer-
ence and machine learning have equipped epidemiology
and social sciences with methods and models to approach
causal questions in observational studies. Method: The
presentation will give an overview of the causal inference
framework and different machine learning approaches to
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investigate cognitive aging. First, we will present relevant
research questions on the role of social and behavioral fac-
tors in cognitive aging in observational studies. Second, we
will introduce the causal inference framework and recent
methods to visualize and compute the strength of causal
paths. Third, promising machine learning approaches to
arrive at robust predictions are presented. The 13-year
follow-up from the European SHARE survey that employs
well-established cognitive performance tests is used to dem-
onstrate the usefulness of the approach. Discussion: The
causal inference framework, combined with recent machine
learning approaches and applied in observational studies,
provides a robust alternative to intervention research.
Advantages for investigations under the new framework,
e.g., fewer ethical considerations compared to intervention
research, as well as limitations are discussed.
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Using the Meikirch model as a theoretical underpinning,
the present study aimed to examine population health dis-
parities by discerning age variations within and across rural
urban areas. Secondary data analysis was conducted using
the CDC’s 2017 Behavioral Risk Factor Surveillance System.
The study’s outcome variables included physical health and
mental health burden (zero days, 1-13 days, 14+ days).
A total sample of 96,568 adults were included with a mean
age of 66.05 years (SD = 9.91). Individuals were classified in
the following age groups: 43% middle-aged (45-64 years),
33% young-old (65-74 years), and 25% old-old adults (75+
years). The sample was largely female (61%), Non-Hispanic
White (86%), and urban (67%). A series of chi-square tests
of independence — post hoc tests when applicable — were
completed. Overall, rural residents reported a higher preva-
lence of severe physical and mental health symptom burden.
Regarding physical health burden, a significant difference
was found within urban settings (X2(4) = 50.74, p < .001),
where, unexpectedly, young-old adults reported the best
physical health. Regarding mental health burden, a signifi-
cant difference was found for both urban (X2(4) = 1661.72,
p < .001)) and rural settings (X2(4) = 820.65, p < .001),
with middle-aged adults reporting greater mental illness
and the old-old adults reporting greater mental health resili-
ency. Findings suggest that a multidimensional framework
of health usefully informs public health and clinical service
interventions, identifying populations and locations in need
(i.e., targeting rural physical health across age groups and
mental health among the middle-age, regardless of location).
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