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Abstract

Introduction: Given prior work showing racial differences on baseline social determi-
nants of health (SDoH) and 10-year trajectories of everyday functioning, we examined
associations between SDoH and longitudinal everyday functioning performance in
Black/African American and White older adults.

Methods: Participants were 2505 older adults (M,,. = 73.5; 28% Black/African
American) without dementia. SDoH included economic stability/status, educa-
tion access/quality, health-care access, neighborhood/built environment, and
social/community contexts. The Observed Tasks of Daily Living (OTDL) measured
everyday functioning and was administered at baseline and 1-, 2-, 3-, 5-, and 10-year
visits.

Results: Across the sample, social and community context and economic stabil-
ity/status were associated with steeper age-related OTDL declines (8s = 0.05 to 0.07,
Ps < 0.001). Lower levels of social and community context (8 = 0.08, P = 0.002) and
economic stability/status (8 = 0.07, P = 0.04) were associated with OTDL linear age
declines in Black/African American participants, but not in White participants (Ps >
0.30).

Discussion: Inequities across SDoH accelerate age-related declines in everyday
functioning among Black/African American older adults.
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to aging emphasizes that cognitive and brain health are fundamentally

shaped by the social and physical environments an individual inter-

As we move toward engaging in more inclusive clinical care and
research efforts that better address and characterize pathological
aging in minoritized older adults, it is imperative that we acknowledge
the important role that social and structural factors play in determining

late-life cognitive and functional outcomes. The life course perspective

acts with throughout early, mid-, and late life.13 However, there are
incredible differences in social and environmental conditions across
racial/ethnic groups within the United States. Black/African American
individuals have been systematically and intentionally excluded from

opportunities to accrue wealth, attain quality education, and pursue
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RESEARCH IN CONTEXT

1. Systematic Review: Authors reviewed literature on life
course theory and social determinants of health (SDoH).
SDoH contribute to inequities experienced throughout
one’s life that increase late-life dementia risk by activat-
ing biological pathways that reduce cognitive and brain
reserve. While greater cumulative disadvantage across
SDoH has been linked to poor functional outcomes,
whether SDoH differentially relate to longitudinal trajec-
tories of everyday functioning across racial groups has yet
to be fully characterized.

2. Interpretation: In a large multi-site study of community-
dwelling older adults without dementia, (1) SDoH are
associated with age-related declines in everyday func-
tioning across the sample and (2) the impact of SDoH was
greater in Black compared to White participants.

3. Future Directions: Although we identify key intervention
targets that may reduce inequitable functional outcomes
in older adults, future actions must center on dismantling
upstream drivers of SDoH-related inequities attributable
to unjust systems of power.

occupations of prestige and power. Although the Fair Housing Act was
passed in 1968, segregation and other systematic barriers that have
had a disproportionately negative impact on minoritized individuals
continue to be pervasive and impact these community members today.
Minoritized individuals are more likely to be exposed to harmful con-
ditions (e.g., economic inequality, lower resourced neighborhoods and
schools) and social situations (e.g., discrimination).*"” The impact of
these negative experiences may accumulate over time, can become bio-
logically embedded, lead to reduced cognitive and brain reserve, and
subsequently increase dementia risk.>

Social and environmental risk factors are commonly referred to as
social determinants of health (SDoH) and the Healthy People 2030
campaign has delineated five distinct categories of risk that include (1)
economic stability/status, (2) education access and quality, (3) health-
care access, (4) neighborhood and built environment, and (5) social and
community contexts.® However, it is worthwhile to note there are sev-
eral National Institutes of Health (NIH)-related frameworks with slight
variations in the conceptualization of these factors.>” These SDoH can
be measured on the individual or larger societal level and have con-
sistently been linked to cognitive and brain health outcomes in late
adulthood.® For example, economic instability/status as measured by
lower levels of income, wealth, or home ownership has been linked
to faster rates of cognitive decline and reduced brain volume in older
adult samples.”~12 Poor educational access and quality in early life has
also been linked to an increased risk for dementia in late life.1314 Fur-

thermore, neighborhood and community characteristics in the form

of higher density housing and lower walkability are associated with
poorer cognitive performance in older adult samples.1>1¢

In addition to cognitive and brain health, recent evidence suggests
that SDoH also play an important role in instrumental activities of
daily living (IADLs).Y” IADLs encompass a wide array of complex func-
tional tasks (e.g., managing finances, completing household chores)
and are essential for living independently.81? Assessment of IADLs
is also a crucial component of clinical decision making surrounding
dementia diagnosis.2%2! One recent study in a large sample of respon-
dents from the National Health and Nutrition Survey revealed that
cumulative disadvantage across multiple SDoH (e.g., poverty, food
insecurity) was associated with greater IADL impairment and poorer
health in older adults.}” Furthermore, results revealed that Hispanic
and Black/African American respondents within the study were more
likely to have higher cumulative disadvantage across multiple SDoH
relative to non-Hispanic White respondents, possibly contributing to
increased risk for dementia and poor late-life functional outcomes in
these minoritized racial/ethnic groups. Importantly, there is an urgent
need to clarify the role of SDoH as targets for the promotion and
preservation of independence in older adults while society continues
to confront and remedy the unjust systems of power and structure
that ultimately lead to health disparities. Nevertheless, some structural
SDOH (e.g., education inequalities) might be offset by compensatory
strategies (e.g., adult education, cognitive training) in the immediate
interim.

Prior work in the Advanced Cognitive Training for Independent
and Vital Elderly (ACTIVE) trial has demonstrated that across a large
community-based sample of Black/African American and White older
adults, SDoH are linked to baseline composite scores of processing
speed, memory, and reasoning and health-related quality of life,22 and
that with increasing age, Black/African American participants experi-
ence accelerated decline on the Observed Tasks of Daily Living (OTDL)
relative to White participants.2® However, the independent effects of
SDoH on longitudinal everyday functioning and whether this differs
across Black/African American and White older adults remains less
clear. The current project sought to enhance our understanding of the
impact of SDoH on everyday functioning by examining (1) the asso-
ciation between baseline SDoH scores and 10-year change in OTDL
across the sample, (2) race by SDoH interactions on OTDL trajectories,
and (3) associations between SDoH and OTDL trajectories stratified
within each racial group. Our goal was to clarify which SDoH nega-
tively impact everyday functioning within Black/African American and
White older adults to inform the development of immediate targeted

interventions centered on preserving independence in late life.

2 | METHODS

2.1 | Participants
Data were obtained from the ACTIVE study, a multi-site randomized
controlled trial of cognitive training interventions in older adults

that also included longitudinal cognitive, functional, and health
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assessments.24"2> ACTIVE participants consisted of community-
dwelling adults aged 65 and older that were recruited from six sites
throughout the United States (University of Alabama at Birmingham,
Hebrew Rehabilitation Center in Boston, Indiana University, Johns
Hopkins University, Wayne State University, and Pennsylvania State
University) between March 1998 and October 1999. Participants
were excluded from ACTIVE if they demonstrated a Mini-Mental
State Examination (MMSE) score <23; reported impairment in basic
activities of daily living; self-reported diagnoses of Alzheimer’s disease,
stroke, or cancer; displayed communication difficulties; or had <20/50
visual acuity.

Each participant was randomized to one of the 10-week cognitive
training intervention groups (memory, reasoning, speed, no-contact
control). Assessments were completed prior to (baseline) and imme-
diately after training, and at 1-, 2-, 3-, 5-, and 10-year follow-up visits.
ACTIVE was approved by the institutional review boards of all partic-
ipating sites and written informed consent was obtained for all study
participants.

The present study consisted of 2505 participants that (1) had
baseline SDoH composite data available, (2) completed longitudinal
performance-based functional assessments, and (3) self-identified as
White or Black.

2.2 | SDoH composites

Previous work within the cohort has used self-report baseline study
questionnaire, US Census information, and North American Indus-
try Classification System data to characterize social and structural
determinants that have been linked to health.222¢ Prior analyses used
a principal components extraction method to delineate five orthog-
onal components that explain roughly 68% of the shared variance
among the 16 variables. These principal components correspond to
the social determinants of health outlined by Healthy People 2030
that included (1) economic stability/status, (2) education access and
quality, (3) health-care access and quality, (4) neighborhood and built
environment, and (5) social and community context (see Thomas
and Marsiske23 for more detail). The economic stability/status factor
included the percentage of individuals within the neighborhood with
a college degree, the presence of sports and recreation instruction
facilities, median home value, and median rent. The education access
and quality consisted of years of education, reflected occupational
“data” codes, reflected occupational “people” codes, and reflected
occupational “thing” codes. The health-care access and quality fac-
tor consisted of the number of pharmacies and drug stores, physician
offices, services for elderly and disabled, and supermarkets or gro-
cery stores. The neighborhood and built environment factor consisted
of owner occupancy and single unit dwellings. Finally, the social and
community context factor consisted of the number of golf courses and
country clubs, percentage of White residents in the neighborhood, and
the number of supermarkets and grocery stores. See Table 1 for acom-
plete listing of determinants of interest and how these items loaded

onto SDoH factors. Higher scores on the components represent higher

Disease Monitoring

levels of the named dimensions and have also been linked to better
cognitive performance.

2.3 | Everyday functioning

The OTDL is a performance-based measure that was used to char-
acterize everyday functioning.?’ Participants completed nine tasks
pertaining to medication and telephone use and financial management.
Higher OTDL scores have been linked to better performance on cog-

27.28 and lower scores have been shown to distinguish

nitive measures
between participants with and without mild cognitive impairment
(MCI).2? OTDL total scores for baseline and 1-, 2-, 3-, 5-, and 10-year
visits were used in the present study. While cognitive training ben-
efits were found for self-reported IADL functioning in ACTIVE, no

improvements were found for the OTDL.2430.31

24 | Covariates

The models described below included multiple covariates including
sex (dummy-coded as male and female), vocabulary score as a proxy
for literacy,32 general cognition defined using the MMSE,33 general
health subscale from the 36-Item Short Form Health Survey (SF-36),3*
depressive symptoms measured using the Center for Epidemiologi-
cal Studies-Depression-12 (CES-D),3> and visual acuity to adjust for
other variables contributing to OTDL performance as well as selective
attrition.2* Further, while no intervention effects of the memory, rea-
soning, or speed training have been detected on OTDL,%C intervention
group and whether someone received booster training (along with the
interactions with time) were included to adjust for any disturbances
in the longitudinal change trajectories due to training. Finally, study
site and replicate (six testing cohorts were included to manage data
collection workflow) were included in the models.

2.5 | Statistical analyses
We followed the comprehensive framework and guidelines of the Ward
et al.3¢ in our explorations of the effects of SDoH on change in everyday
functioning over time in older adults. We started by exploring group-
specific differences in (1) SDoH (exposure prevalence) and (2) OTDL
performance over time (outcome prevalence),2* and then we (3) sub-
sequently examined race x SDoH interactions on OTDL trajectories
and race-stratified SDoH and OTDL associations. As noted by Ward
et al., exploring the relationship between exposure, outcomes, and
race-by-exposure interactions are critical for disparity investigations
and evaluating the interaction term alone may not be sufficient.3¢
Analyses of variance and chi-squared analyses examined racial
group differences in sample characteristics. Analyses of covariance
adjusting for age, sex, level of education, vocabulary score, CES-
D depression score, MMSE score, recruitment wave, and study site

examined racial group differences across all five SDoH domains.3¢
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TABLE 1 Variables underlying SDoH factors

Healthcare
Access and
Quality
(14.2%)

Economic
Stability/Status
Factor

(16.7%)

% with college X
degree

Sports and X
recreation
instruction

Median home X
value

Median rent X

Pharmacies and X
drug stores

Physician offices

Services for
elderly and
disabled

Supermarkets and X
other grocery
stores

Years of education

Reflected
occupational
“data” codes

Reflected
occupational
“people”

Reflected
occupational
“thing”

Owner occupancy

Single unit
dwellings

Golf courses and
country clubs

% White residents
in neighborhood

Note: See Clay et al.?? for complete listing of factor loading weights.

Social and
Community
Context
(10.6%)

Educational
Access and
Quality
(14.0%)

Neighborhood
and Built
Environment
(12.2%)

Abbreviations: SDoH, social determinants of health; X, indicated positively loaded onto factor; -X, indicates negatively loaded on factor.

Mixed-effect models using age as the time scale were used to exam-
ine (1) the associations of SDoH with 10-year change in OTDL across
the sample, (2) whether race moderated the SDoH associations with
OTDL trajectories, and (3) the associations of SDoH and OTDL trajec-
tories within race. Models were run separately for each SDoH domain.
Race x SDoH models included all main effects, SDoH x linear age and
SDoH x age?, race x linear age and race x age?, and a three-way inter-
action term for race x SDoH x linear age. Models initially included the
three-way interactions with both linear and quadratic effects of age;
however, the interaction term with age? was not significant for any
SDoH and model fit per log-likelihood, Akaike information criterion,
and Bayesian information criterion was optimized with the exclusion

of the age? three-way interaction for four out of five SDoH. There-
fore, for model parsimony, this parameter (race x SDoH x quadratic
age) was excluded. Race-stratified models included the following pre-
dictors of interest: main effect of SDoH, main effect of linear age,
main effect of age?, and interaction between SDoH by linear age. The
interaction between SDoH by age? was not significant for any SDoH
and was excluded for model parsimony. Covariates described above
were included in all mixed effects models. Intercept, age, and age?
were included as random effects. All predictor variables were cen-
tered around the mean. Models were estimated using full-information
log likelihood maximization and used a continuous autoregressive
covariance structure. General purpose optimization was used with a
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Disease Monitoring

Black/African
Overall White American For P
Age 73.53(5.83) 74.05(5.93) 72.20(5.35) 52.16 <0.001
Sex, % female 76% 73.2% 83.5% 29.30 <0.001
Education 13.53(2.70) 13.76 (2.68) 12.93(2.65) 49.54 <0.001
Vocabulary total score 12.37 (3.96) 14.40 (3.33) 9.73(4.19) 526.97 <0.001
MCl diagnosis, % yes 19% 18% 22% 7.1 0.008
MMSE total score 27.30(2.01) 27.59(1.91) 26.57(2.07) 134.68 <0.001
CES-D total score 5.20(5.25) 5.18(4.75) 5.20(5.11) 0.008 0.928
SF-36 general health total 69.16 (19.15) 70.05 (19.06) 66.84(19.20) 13.91 <0.001

Abbreviations: CES-D, Center for Epidemiological Studies—Depression-12; MCI, mild cognitive impairment; MMSE, Mini-Mental State Examination; SF-36,

36 Item Short Form Health Survey.

maximum of 150 iterations to achieve model convergence. Analyses

were conducted in R version 3.5.0 (https://cran.r-project.org/).

3 | RESULTS

3.1 | Sample characteristics

Participant characteristics are presented in Table 2. On average, rela-
tive to the Black/African American group, the White group was older,
had more years of education, higher vocabulary scores and MMSE
scores, and endorsed better health (Ps > 0.001). The Black/African
American group had more females and higher rates of MCI (P < 0.008)
relative to the White group.

3.2 | Racial differences in SDoH

There were significant racial group differences in economic stabil-
ity/status (8 = -0.17, 95% confidence interval [Cl: -0.21, -0.13], t =
-19.53, P < 0.001), access to health care (8 = 0.09, 95% CI [0.06,0.12],
t=13.88, P < 0.001), neighborhood and built environment (8 = -0.13,
95% Cl[-0.18,-0.09],t = -13.36, P < 0.001), educational/occupational
complexity (8 =-.24,95% CI[-0.28,-0.20], t = -24.57, P < 0.001), and
social and community context (8 = -0.40, 95% CI [-0.44, -0.36], t = -
42.31,P <0.001). Black/African American older adults had significantly
lower scores across all SDoH with the exception of health-care access.

See Figure 1.

3.3 | OTDL trajectories

The overall sample demonstrated a significant linear and quadratic
effect of decline in OTDL trajectories over time (linear 8 = -0.21, 95%
Cl[-0.23,-0.18],t = -17.36, P < 0.001; quadratic 8 = -0.006, 95% Cl
[-0.009,-0.004],t=5.01, P < 0.001). Significant race x time (age) inter-
actions were observed for age-related OTDL declines (race x linear age:

et

Healthcare Neighborhood Education Social

Residualized SDoH score

T
Economic

¢ White Older Adults [Jfl] Black Older Adutts

FIGURE 1 Residualized social determinants of health (SDoH)
scores for Black/African American and White older adults.
Black/African American older adults are represented by Blue and
White older adults are represented by red. On the y-axis SDoH are
listed with economic = economic stability/status, healthcare =
health-care access and quality, neighborhood = neighborhood and
built environment, education = education access and quality, social =
social and community context.

B=-0.25,95% CI [-0.30, -.019], t = -8.89, P < 0.001; race x quadratic
age: B =-0.009, 95% CI [-0.02, -0.004], t = -3.28, P = 0.001). When
stratified by race, there was a significant linear and quadratic effect
of age on OTDL trajectories over time among Black/African American
older adults (linear 8 = -0.42, 95% CI [-0.48, -0.36], t = -13.69, P <
0.001; quadratic 3=-0.01,95% CI[-0.02,-0.008],t = -4.74,P < 0.001)
and White older adults (linear g = -0.16, 95% CI [-0.18, -0.13], t = -
13.59, P < 0.001; quadratic 8 = -0.005, 95% CI [-0.007, -0.002], t =
-3.84,P <0.001). See Figure 2.

3.4 | SDoH on OTDL trajectories

Across the sample, there was a significant linear effect of economic
stability/status (8 = 0.04, 95% Cl [0.02, 0.06], t = 3.84, P < 0.001),
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FIGURE 2 Racial group trajectories of predicted Observed Tasks
of Daily Living (OTDL) scores over time. Trajectory of Black/African
American older adults (navy) and White older adults (red).

and social and community context (8 = 0.04, 95% CI [0.02, 0.06], t =
4.13, P < 0.001) on OTDL trajectories such that lower levels of these
SDoH were associated with a faster decline in OTDL scores over time.
There was no significant effect of educational/occupational access,
neighborhood and built environment, or health-care access on OTDL
trajectories (all Ps > 0.05).

3.5 | Race, SDoH, and OTDL trajectories

There was no significant race x economic stability/status x OTDL lin-
ear age trajectories (8 = 0.05, 95% Cl [-0.005, 0.11], t = 1.79, P =
0.07). However, when stratified across racial groups, there was a signif-
icant economic stability/status x OTDL on linear age trajectories within
Black/African American older adults (8 = 0.07, 95% CI [0.002, 0.13], t
= 2.00, P = 0.046), such that lower levels of economic stability/status
were associated with a steeper age-related decline in OTDL scores. No
significant association between economic stability/status and OTDL
linear age trajectories were observed in White older adults (3 = 0.01,
95% CI[-0.009,0.03], t = 1.04, P = 0.30). See Figure 3 for the effect of
economic stability/status on OTDL declines in Black/African American
and White older adults.

There was a significant race x social and community context x OTDL
linear age trajectories (8=0.07,95% CI1[0.03,0.12],t = 3.02, P = 0.003).
When stratified across racial groups, there was a significant effect of
social and community context on OTDL linear age trajectories among
Black/African American older adults (8 = 0.08, 95% CI [0.03, 0.13], t
= 3.09, P = 0.002), such that lower social and community context was
associated with a steeper decline on the OTDL scores. No significant
associations between social and community context on OTDL linear
age trajectories were observed in White older adults (3 = 0.003, 95%
CI[-0.02,0.02],t=0.24,P = 0.81; see Figure 4). Finally, no other race x
SDoH interactions on OTDL age trajectories were observed (Ps > 0.05).

Results for the remaining mixed effects models are shown in Table 3.

4 | DISCUSSION

Consistent with prior work,2® there were significant racial group dif-
ferences across all SDoH. White older adults displayed higher levels of
economic stability/status, neighborhood and built environment, educa-
tional/occupational access, and social and community context relative
to Black/African American older adults. In contrast, Black/African
American older adults displayed higher levels of health-care access
relative to White older adults. We also replicated the findings that
Black/African American older adults experienced faster age-related
declines on the OTDL over time relative to White older adults.?*
Finally, lower levels of economic stability/status and social and commu-
nity context were two SDoH associated with faster linear age-related
declines on OTDL performance across the sample and specifically
within Black/African American older adults. Findings revealed that
SDoH negatively impact age-related functional outcomes in older
Black/African American adults, which may be the consequence of
increased susceptibility to poor outcomes that is tied to disproportion-
ate and repeated exposure to poor social and structural conditions as a
consequence of systemic racism.

Unsurprisingly, we found significant racial group disparities across
all SDoH composites within this community-based sample. These
results are largely consistent with a previous investigation that found
racial group differences in the individual factors that went into these
composites,?? with the exception that Black/African American older
adults displayed significantly higher health-care access on our com-
posite metric relative to White older adults. This inconsistency could
be related to a number of covariates considered in our analyses as
well as the fact that the ACTIVE inclusion criteria may have resulted
in a more selected (e.g., cognitively healthy, more highly educated)
sample, particularly Black/African American participants, than the
general population. Nevertheless, there is a robust body of litera-
ture highlighting that social and structural factors disproportionately
affect minoritized and marginalized groups.®”*® While characteriz-
ing inequalities in SDoH are critical to understanding potential causal
factors underlying late-life health disparities, it is imperative we
move away from merely identifying group differences in risk factors
to acting upon upstream drivers of these inequities. This requires
addressing centuries of unjust systems of power, policies, and insti-
tutional barriers that are largely designed to intentionally disadvan-
tage Black/African American people and other minority/marginalized
groups.37:37

Our study revealed that ACTIVE participants experienced declines
on OTDL that were disproportionately faster at older ages, and we
replicated previous findings noting that Black/African American par-
ticipants experience faster rates of age-related declines in everyday
functioning relative to White participants.?® Results also align well
with another cross-sectional study demonstrating that Black/African
American older adults display and report poorer everyday function-
ing relative to White older adults.*® Given this evidence of age-related
racial disparities in trajectories of everyday functioning, it is possible
that Black/African American older adults may face higher health-
care costs and expenses at earlier ages that only serve to exacerbate
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FIGURE 3 Effect of economic stability/status on Observed Tasks of Daily Living (OTDL) trajectories within Black/African American older
adults and White older adults. High versus low economic stability/status was determined based on median split: dotted line, high; solid line, low.
Black/African American older adults are represented by Blue on the left-hand side and White older adults are represented by red on right-hand
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FIGURE 4 Effect of social and community context on Observed Tasks of Daily Living (OTDL) trajectories within Black/African American older
adults and White older adults. High versus low social and community context was determined based on median split: dotted line, high; solid line,
low. Black/African American older adults are represented by Blue on the left-hand side and White older adults are represented by red on

right-hand side.

inequities in late life. Importantly, Thomas and Marsiske2® found that
racial group differences in declines on the OTDL were mitigated when
participants were given a verbal prompt during the task. Thus, one sim-
ple intervention technique that may be immediately translatable and
prove useful for this group is to offer to more cues and structured assis-
tance surrounding IADL tasks. Nevertheless, concerted efforts toward
preventing initial drivers and accelerators of age-related declines in
everyday functioning are needed.

Our study extends previous findings by demonstrating there are
significant associations between SDoH and age-related declines in
everyday functioning across the sample that has up to 10 years of
longitudinal data. Although results indicated there was no evidence
of a race x economic stability/status interaction on OTDL trajecto-
ries across the sample, race-stratified analyses showed lower levels
of economic stability/status were associated with a steeper decline in
OTDL scores over time within Black/African American older adults.

A potential reason for the discrepancy between the non-significant
interaction by race and the significant within-group effect of economic
stability/status for Black/African American participants may be due to
variance explained by the covariates differing by race. Additionally,
while the non-significant interaction indicates the effects of economic
stability did not necessarily differ across the Black/African American
and White racial groups, it is important to acknowledge the significant
within-group effect may be the consequence of historical policies like
the National Housing Act of 1933, which restricted homeownership
and educational opportunities, promoted redlining and disinvestment,
and prevented the accrual and passing of wealth across generations
within Black/African American communities. Nevertheless, this work
expands upon a robust body of literature illustrating that economic
stability/status is not only related to poor cognitive and functional
outcomes in late adulthood,”" 1121 but is associated with that rate of
age-related functional decline as well.
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TABLE 3 Estimates for SDoH and OTDL trajectory models
Economic stability/status Social/community Education Health-care access  Neighborhood
B SE B SE B SE B SE B SE
Intercept 18.15%** 0.08 18.10*** 0.08 18.14*** 0.07 18.12***  0.07 18.09***  0.07
Race -1.14%** 0.20 -1.46*** 0.20 -1.18*** 0.20 -1.30"**  0.19 -1.21**  0.19
SDoH -0.06 0.08 -0.12 0.08 -0.08 0.08 0.11 0.10 0.27***  0.07
Age -0.22"** 0.01 -0.22%** 0.01 -0.22%** 0.01 -0.22**  0.01 -0.22**  0.01
Age? -0.008*** 0.001 -0.008*** 0.001 -0.007*** 0.001 -0.007*** 0.001 -0.007**  0.001
Age x race -0.22%** 0.03 -0.21%** 0.03 -0.25*** 0.03 -0.25***  0.03 -0.26***  0.03
Age? xrace -0.009** 0.003 -0.01** 0.003 -0.01** 0.003 -0.01**  0.003 -0.01***  0.003
Age x SDoH 0.03* 0.01 0.03* 0.01 -0.01 0.01 -.009 0.01 -0.01 0.01
Age? x SDoH 0.001 0.001 0.001 0.001 -0.001 0.001 <0.001 0.001 -0.001 0.001
Race x SDoH 0.40* 0.20 -0.05 0.18 0.24 0.24 0.06 0.15 -0.15 0.16
Age X race x 0.05 0.03 0.07** 0.03 0.02 0.03 -0.04 0.02 -0.02 0.02
SDoH

Notes: Model parameter estimates for race (White, Black/African American) x SDoH x age analyses. Covariates included main effects of sex, level of education,
vocabulary score, CES-D depression score, visual acuity, MMSE total score, recruitment wave, study site, training group, and booster training, as well as

training group and booster training interactions with age.
*P <0.05.

**P<0.01.

***P <0.001.

Abbreviations: 3, standardized regression coefficient; CES-D, Center for Epidemiological Studies—Depression-12; MMSE, Mini-Mental State Examination;
OTDL, Observed Tasks of Daily Living; SDoH, social determinants of health; SE, standard error of the estimate.

Results revealed there was a significant race x social and commu-
nity context interaction on change in everyday functioning. Although
Black/African American older adults with lower levels of community-
level social support appear to have slightly higher levels of baseline
everyday functioning, they experienced greater age-related declines
over time. However, there was no association between social and
community context and age-related declines in White older adults.
Interestingly, the number of golf courses and country clubs and per-
centage of White residents loaded positively, whereas the number
of supermarkets and grocery stores loaded negatively on the social
and community context component. Importantly, Black/African Amer-
ican older adults may have less access to beneficial community-level
resources that promote or enhance independence as a result of policy-
driven racial segregation that have intentionally deprived community-
level resources within predominantly minority and “redlined” neigh-
borhoods. Furthermore, the measures underlying the social and com-
munity context component may also be reflective of resources that
differ as a function of living in urban versus rural/suburban environ-
ments. Nevertheless, results suggest that targeted prevention efforts
centered on promoting positive social and community contexts may
help with maintaining independence in late adulthood. While no other
direct associations between the other SDoH and OTDL trajectories
were found, it is possible that these other SDoH work indirectly
to impact biological pathways that also affect functional outcomes.
Indeed, several studies have identified that Black/African American
older adults display higher levels of inflammation,*! have more severe
cardiovascular disease,*?> and experience DNA methylation changes
indicative of accelerated biological aging*® relative to White older

adults. While early intervention and proper management of these
health conditions are downstream factors necessary to mitigate dis-
parities in late-life cognitive and functional health outcomes, society
must address upstream drivers—that is, root causes of inequities (i.e.,
racism, White Supremacy, classism) and institutional reinforcement of
these broken systems of power—to make true progress toward health
equity.*445

It is worthwhile to note that the individual and society level fac-
tors underlying these SDoH constructs can be measured in a variety
of ways. For example, there is no agreed upon consensus as to how to
best measure socioeconomic status and some metrics of community-
level resources (e.g., number golf and country clubs or gentrification)
may not adequately reflect nuanced lived experiences that may play
a role in observed health disparities. Further complicating matters
some of these SDoH may interact with each other throughout the life
course and the influence of these factors are not monotonic—while
the negative effects of SDoH may be observed independent of race,
it is critical to recognize that these negative effects may dispropor-
tionately affect specific groups that may be more vulnerable due their
marginalization within society. Importantly, recent efforts to collect
structured unified data querying elements of SDoH are being made at
Alzheimer’s Disease Research Centers in an effort to better inform and
guide clinical care practice initiatives.” Furthermore, the NIH has sev-
eral other cultural and group-specific frameworks designed to highlight
other potential factors of influence in characterizing SDoH.>*¢ While
these serve as important guides, it is important to recognize that inter-
ventions across multiple SDoH throughout the life course are likely
necessary to reduce age-related health disparities.
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Strengths of the study include use of data from a large community-
dwelling sample that includes a large proportion of Black/African
American older adults that were recruited from six sites across the
United States; longitudinal modeling of everyday functioning across
10 years; and the use of a performance-based measure of everyday
functioning which may be more ecologically valid than other standard-
ized testing and less susceptible to additional factors (e.g., depressive
symptoms, self-efficacy) than self-report measures. However, there are
several important limitations to our study that warrant careful con-
sideration. First, this study sample did not include older adults from
other minoritized/marginalized identities (e.g., disability status, sex and
gender minorities, Latinx or Indigenous racial groups) and findings
should not directly be extrapolated to these groups without investiga-
tion given their unique experiences within society. Second, we did not
directly assess cumulative disadvantage or discrimination across the
life course, which may be provide important context for understand-
ing the larger impact of SDoH on functional outcomes in Black/African
American adults across time. Third, there were limited individual-level
self-report measures used in the statistical derivation of the SDoH
factors and the inclusion of additional measures of perceived socioe-
conomic status and various other neighborhood factors (e.g., social
cohesion, social disorder) may have been important for additional char-
acterization of elements underlying SDoH. Finally, we did not directly
examine whether our SDoH factors interacted with one another, which
should be considered in the future given this could exacerbate 10-year

age-related functional declines.

5 | CONCLUSION

There are significant racial differences in SDoH and 10-year trajecto-
ries of everyday functioning. Across all the SDoH composites, results
revealed that lower levels of economic stability/status and social and
community context were associated with steeper age-related declines
in everyday functioning in Black/African American adults. Future work
should examine the role of cumulative disadvantage or interactions
across these SDoH and include the direct influence of these factors on

brain metrics.
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