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Objective: To assess whether psychosocial factors moderate the associations between neighborhood disadvantage
and incident heart failure (HF).
Methods: Among 1448 Non-Hispanic (NH) Black persons dually enrolled in two community-based cohorts in

SEU:;j;na fhect Jackson, Mississippi who were free of HF as of January 1, 2000, 336 HF events classified by reviewer panel
Mogderation accrued through December 31, 2017. Multilevel, multivariable Cox regression models were used to examine

whether optimism and negative affect moderated the associations of two measures of neighborhood character-
istics (the national Area Deprivation Index (ADI) and perceived neighborhood problems) on incident hospitalized
HF.

Results: Optimism moderated the association of the ADI with incident HF. Compared to participants reporting the
lowest tertile of optimism, those in the highest tertile of optimism had a 29% lower rate of HF associated with
increasing ADI in fully adjusted models. We found no evidence for a moderating effect of negative affect.
Conclusions: This study supports optimism as a source of resilience to the detrimental effects of neighborhood
disadvantage on HF risk. Population-level strategies to promote sociocultural antecedents to optimism may serve

Cardiovascular disease

as a viable method of reducing the disproportionate burden of HF among NH Black persons.

1. Introduction

Heart failure (HF), a set of syndromes characterized by a diminished
heart filling or ejection of blood, is marked by striking ethnoracial dis-
parities in age at onset, incidence, and associated mortality. Non-
Hispanic (NH) Black persons in the United States experience the high-
est risk of any ethnoracial group in developing HF (Bahrami et al.,
2008), with the rate of HF hospitalizations in this population approxi-
mately twice that of NH White persons (Chang et al., 2018). As for many
other chronic disease outcomes, evidence for the cause of this persistent
disparity in HF risk increasingly points to elements of the exposome, or
the external environment to which an individual is exposed over the life
course, shaped by structural inequity (Krieger, 2001; Phelan et al.,
2010).

Ethnoracial patterns in who lives where are known to be influenced
by a variety of historical and current policies and practices that

disadvantage NH Black persons (Diez Roux, 2016; Williams et al., 2019).
Practices of ethnoracial discrimination in housing and social service
access, for example, included segregation, redlining, (the systematic
denial of various services to residents of specific neighborhoods), and
corporate exclusionary policies that targeted urban, impoverished, or
majority Black neighborhoods (Krieger, 2001; Phelan et al., 2010; Wil-
liams et al., 2019). One well-characterized effect of this structural
inequity is the concentration of Black persons in the deprived neigh-
borhood environments of which a large body of research describes the
adverse health consequences (Barber et al., 2016; Egede et al., 2023;
Messer et al., 2010). Whether through shaping access to effective
healthcare, healthy food options, or safe opportunities for physical ac-
tivity, neighborhoods determine health and disease. These objective
features of the neighborhood environment are captured in measures
such as the Area Deprivation Index (Kind & Buckingham, 2018), a
widely implemented measure available for every census block in the U.
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Subjective experiences of neighborhood disadvantage may be
equally damaging. Although physiological mechanisms for NH Black
persons’ increased risk of HF and earlier age at onset are not fully
explicated, evidence also suggests that sustained stress associated with
perceiving oneself in a problematic living environment may also act
independently of objective neighborhood disadvantage to confer risk via
chronic dysregulation of the hypothalamus-pituitary-adrenal axis
(Brosschot et al., 2018; Sampson, 2013). These objective and subjective
modifiable characteristics of the exposome are particularly influential in
conditions such as HF, which has several cardiometabolic and cardio-
vascular precursors that develop in response to repeated physiological
injury over the life course (Gary et al., 2008; Gebreab et al., 2016; Keita
et al., 2011).

Still, within-race variation in HF burden even among residents of
deprived and chronically stressful neighborhood environments (Barber
et al., 2016; Wang et al., 2017) suggests that risk and resilience are not
homogenously distributed among NH Black populations. Individual
health-relevant psychosocial factors may influence to what extent
disadvantaged neighborhood environments impact on HF risk. Specif-
ically, evidence has consistently revealed an association of dispositional
optimism, a resilience factor, and negative affect, a risk factor, with
cardiovascular (CV) disease (Nabi et al., 2008; Rozanski et al., 2019;
Sims et al., 2019). While a clear consensus does not exist, several
prominent frameworks (e.g. Seligman, 2006), position what are often
characterized as affective “traits” of optimism and pessimism as modi-
fiable characteristics, that, while stable and indicative of one’s disposi-
tion, are influenced by environmental exposures shaped by structural
inequity. Such exposures include, for example, experiences of abuse,
trauma, neglect, deprivation, and race-based discrimination (Carter
et al., 2020; Chen et al., 2021) that disproportionately impact ethno-
racially minoritized populations over the life-course (Mersky et al.,
2021).

Despite increased risk of exposure to adverse experiences that pro-
mote development of negative affective dispositions, cultural norms and
practices characteristic of NH Black communities (Myers et al., 1991)
may enable members of these populations to retain psychosocial char-
acteristics, for example optimism, that facilitate physiological resilience
in the context of material disadvantage (Graham, 2015, 2017). There is
also indication that these psychosocial risk and resilience factors operate
along distinct pathways to affect CV disease outcomes (Kubzansky et al.,
2018; Watson et al., 1988), suggesting a need for further exploration of
their moderating effects on HF risk. However, no identifiable studies
have assessed whether individual differences in psychosocial charac-
teristics may contribute within-race variation to the impact of neigh-
borhood disadvantage on HF risk. Such studies are needed to identify
additional culturally-tailored population-level interventions on CV dis-
ease disparities that draw on the strengths of ethnoracially minoritized
groups and work synergistically with interventions targeting the ineq-
uitable social structures at the root of health disparities.

To this end, we used data from NH Black participants dually enrolled
in two community-based prospective cohorts to examine the moderating
role of a measure of psychosocial resilience (optimism) and risk (nega-
tive affect) in the relationship of objective and subjective measures of
neighborhood disadvantage with incident HF.

2. Methods
2.1. Study population

Data used for this study come from self-identified NH Black residents
of Jackson, Mississippi dually enrolled in the Atherosclerosis Risk in
Communities (ARIC) study and the Jackson Heart Study (JHS). The
ARIC study is a community-based longitudinal investigation of athero-
sclerosis and its risk factors in four geographic areas: Forsyth County,
North Carolina; Jackson, Mississippi; Minneapolis, Minnesota; and
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Washington County, Maryland. From 1987 to 1989, a baseline exami-
nation was given to 15,792 mostly Black and White persons aged 45-64
years of age selected using probability sampling (Wright et al., 2021).
Follow-up examinations occurred at discrete intervals and participants
are contacted annually by telephone between clinic examinations and
semi-annually since 2012. Similarly, JHS is a prospective,
community-based study of CV disease among Black persons in Jackson,
Mississippi. Four sampling approaches were used to select 5306 adults
aged 21-84 years for participation: a random sampling of adults drawn
from a commercially available list of households with adults, volunteers
recruited through participant referral or outreach activities, participants
from the Jackson field center of the ARIC study, and relatives of JHS
participants. The baseline examination occurred between 2000 and
2004 and involved the collection of data on clinical, demographic, so-
cial, cultural, and behavioral information through a home interview, an
on-site clinical examination, and 42-h follow-up data. Two follow-up
clinical visits took place in 2005-2008 and 2009-2012, and study staff
contacted participants each year via telephone for an annual follow-up
survey. The JHS design and methods have been previously described
in greater detail (Taylor et al., 2005). The integration of measures from
both cohorts facilitated the analysis of JHS-based measures of neigh-
borhood disadvantage and psychosocial risk and resilience with
ARIC-based measures of cardiovascular risk factors, comorbidities, and
outcomes.

Of the 5306 Black persons enrolled in JHS at baseline in 2000-2004,
1662 participants were already enrolled in ARIC at the Jackson, MS site.
With exclusions for a HF diagnosis prior to the JHS baseline and lack of
linkage to a 1990 census tract, our final analytic sample included 1448
participants (Fig. 1) dually enrolled in ARIC and JHS residing in 67
neighborhoods as defined by U.S. census tracts. Participants were geo-
coded to their neighborhood of residence by their home address at the
ARIC baseline examination.

2.2. Study variables

2.2.1. Exposure: neighborhood disadvantage

Our exposure of neighborhood disadvantage was operationalized in
a measure of objective neighborhood disadvantage, the National ADI,
and a measure of subjective neighborhood disadvantage, the perceived
neighborhood problems (PNP) scale.

The ADI, used extensively in research on neighborhood health ef-
fects, has been previously calculated for every U.S. census block group
(Kind & Buckingham, 2018). The measure includes 17 metrics for the
theoretical domains of income, education, employment, and housing
quality. For additional details on the construction of the ADI, see (Kind
& Buckingham, 2018). Each census block group is assigned a rank
ranging from 1 to 100, representing the least and most deprived
neighborhoods of the U.S., respectively. For this study, we standardized
these rankings at the census tract level and categorized the 67 census
tracts spanning the ARIC-JHS catchment area into quartiles, with
quartile 1 including the lowest 25% and quartile 4 the highest 25%
ranked tracts.

The validated PNP scale (Ross & Mirowsky, 1999) is comprised of six
survey items assessing perceptions of neighborhood noise, traffic and
speeding, access to food, shopping, or parks, and the persistence of trash
and litter which were measured in JHS at the baseline examination. The
measure has been shown to correlate highly with objective measures of
neighborhood quality (Elo et al., 2009) but can be used to contrast the
health effects of objective disadvantage with those which may be
attributable to subjective experiences of disadvantage. An examination
of the distribution of responses revealed sizable skew (>1) and kurtosis
(<0 or >6). Consequently, each item was treated as a categorical indi-
cator in a multilevel confirmatory factor analysis model that computed
census tract-level PNP. To produce valid estimates, we combined tracts
with fewer than 10 participants with neighboring tracts, resulting in 32
analytic census tracts. Adjustments for sex and age were made at the
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Fig. 1. Flowchart of participants selected for analysis: ARIC-JHS cohort 2000-2017 (n = 1448).

person-level to produce neighborhood-level measurements that
accounted for demographic imbalances among participants sampled
from a specific tract. The computed census tract scores were standard-
ized and discretized into quartiles.

2.2.2. Outcome: incident hospitalized HF

The outcome of interest was adjudicated incident hospitalized HF.
We included as incident HF any events occurring between January 1,
2000 and December 31, 2017. HF was ascertained in the ARIC study by
reviewing medical records from local hospitals with a discharge ICD
code of HF (Rosamond et al., 2012) ICD9: 398.91, 402.01, 402.11,
402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, 415.0, 416.9,
425.4, 428.x, 518.4, 786.0x; ICD10: J18.9, J96.01, J98.11, J21.9,
T17.890A, E11.65, T38.0 x 5A, 113.0, E11.22, N18.3, 150.9, 148.0,
171.2, 195.1, M19.011, M25.551, 144.0, 144.4, E78.5, R42, Z91.81,
E66.9, F32.9, 768.29, 779.4, 786.73). Events occurring at non-local
hospitals were identified by self-report and from death certificates and
the corresponding medical records were obtained and reviewed.

2.2.3. Moderators: individual psychosocial risk and resilience
characteristics

Optimism was assessed using the validated 10-item Life Orientation
Test-Revised (Scheier et al., 1994). Four of the ten items are filler items;
the remaining six are scored on a Likert scale of 0 (I disagree a lot) to 4 (I
agree a lot). Therefore, the score range is 0-24. The LOT-R is concep-
tualized as a single bipolar scale, and in our models, we treated opti-
mism as a continuous standardized variable.

Consistent with JHS methodology, negative affect was assessed as a
composite of cynicism, depressive symptoms, and anger expression.
Cynicism was measured using items 1-13 of the Cook-Medley Hostility
scale (Barefoot et al., 1989), depressive symptoms using the 20-item
Center for Epidemiologic Studies Depression (CES-D) scale, and anger
expression using the State-Trait Anger Expression Inventory (Spiel-
berger et al., 1988). We calculated a standardized factor score using
summary scores of each of these scales. All measures have been shown as
valid and reliable (Sims et al., 2017) and were administered at the JHS
baseline visit.

2.2.4. Covariates

Measures of demographics, health conditions, and health behaviors
were administered in both ARIC and JHS. Demographics characteristics
included age (ARIC; continuous years), sex (ARIC; binary female, male),
education (JHS; continuous years), and individual-level income (JHS;
binary yes/no below the federal poverty line as determined by poverty-
to-income ratio). The health conditions included were hypertension
medication (ARIC; binary yes/no) and diabetes (ARIC; binary yes/no as
determined by medication use, self-report, fasting glucose >126 Mg/dl,
or non-fasting glucose >200 Mg/dl). Included health behaviors were
physical activity (ARIC; binary yes/no as determined by weekly
vigorous physical activity meeting recommended levels), binge drinking
(JHS; binary yes/no greater than 5+ drinks/day ever consumed), and
smoking status (ARIC; never, former, current). Covariates that varied
with time, such as smoking status, were measured in the cohort exam-
ination closest to January 1, 2000.

2.3. Statistical analysis

Trends in the baseline characteristics of the participants across
quartiles of ADI and PNP were evaluated utilizing linear regression,
Cochran-Armitage trend tests, and Cochran-Mantel-Haenszel trend tests.
Multilevel cause-specific Cox proportional hazards regression models
with robust error variance were utilized to estimate hazard ratios (HRs)
and 95% confidence intervals (CI). A shared frailty term with a gamma
distribution (Austin et al., 2017) was specified to account for similarities
among participants in the same neighborhood (census tract). Follow-up
time was measured from January 1, 2000 until the first documented
instance of hospitalized HF, censoring due to a cause unrelated to heart
failure, or administrative censoring on December 31, 2017. Ties were
handled by applying the Efron method. The assumption of linearity was
evaluated by examining Martingale residuals and the proportional
hazards assumption was assessed by inspecting Schoenfeld residuals.
Neither modeling assumption was violated.

Prior to model fitting, all continuous neighborhood-level measures
were grand-mean centered and all continuous individual-level measures
were centered at the neighborhood mean. The initial models estimated
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the association of continuous neighborhood disadvantage (ADI or PNP)
with incident HF. The next set of models examined tertiles of psycho-
social risk (negative affect) or resilience (optimism). The final set of
models integrated these measures and specified an interaction between
neighborhood disadvantage and either psychosocial risk or resilience.
All models were adjusted for demographics, health conditions, and
health behaviors. Interactions were visualized by using model parame-
ters to produce estimated values for a hypothetical male participant with
continuous covariates set to the sample mean and categorical covariates
set to the reference group.

Two separate sensitivity analyses were conducted to evaluate the
robustness of the results. The first sensitivity analysis generated crude or
partially-adjusted estimates of the interaction between neighborhood
disadvantage and psychosocial risk or resilience. The first model pro-
vided unadjusted estimates. The second model adjusted for age and sex.
The third model additionally adjusted for behavioral cardiovascular
disease risk factors including smoking and physical activity at baseline.
A fourth model accounted for baseline demographics by adjusting for
sex, age, years of education, and whether the participant was living
below the federal poverty line. A fifth model addressed lifestyle factors
and comorbidities by adjusting for baseline smoking, physical activity,
binge-drinking, diabetes, and the use of hypertension medication. The
second sensitivity analysis accounted for bias stemming from informa-
tive censoring caused by competing events such as death by applying
stabilized inverse probability of censoring weights (Robins et al., 1995;
Robins & Rotnitzky, 1992).

Although the outcome and exposures had no missing values, there
was sizable missingness in the measures of optimism (16.6%) and
negative affect (35.8%). To mitigate bias and loss of power, multiple
imputation by chained equations was utilized (van Buuren, 2007). The
imputation model included all variables from all analytic models as well
as baseline measures from ARIC of height, weight, body mass index,
fasting glucose, systolic blood pressure, diastolic blood pressure,
high-density lipoprotein, cholesterol, and triglycerides as auxiliary
variables. Documented instances of hypertension, coronary heart dis-
ease, stroke, cognitive impairment, hospitalization, and self-report poor
health recorded during annual and semi-annual follow-up phone calls
conducted for ARIC were also incorporated into the imputation model as
auxiliary variables. Each auxiliary variable had less than 11% missing
and exhibited a statistically significant association with optimism,
negative affect, or an analytic covariate with missing data. Statistically
significant interactions between the various covariates and sex or age
were specified to improve the precision of imputed values. To validate
the imputation model, a supplemental analysis (Nguyen et al., 2017)
was performed in which 20% of the observed values for optimism or
negative affect were randomly selected and converted to missing. The
imputation model generated 5 imputed values for each selected value
and the imputed values were compared to the observed values. The
correlation between the observed and imputed values was acceptable for
optimism (r = 0.79) and negative affect (r = 0.77). One hundred
imputed datasets were generated although results from a two-stage
analysis (von Hippel, 2020) indicated that only 81 imputed datasets
were needed. Parameter estimates from models fit to each imputed
dataset were combined according to Rubin’s rules (Rubin, 1987). All
analyses were executed in SAS 9.4 (SAS Institute, Cary, NC).

3. Results

Among the 1448 participants in the analytic sample, the mean
(standard deviation, SD) age at the baseline was 64.3 (5.5) years, 66.3%
(960/1448) were female, and 14.3% (184/1290) were classified as
living below the federal poverty line. The ADI ranges from 1 to 100;
quartiles in the analytic sample ranged from 31 to 100 and one SD was
equal to 14.77. Quartiles of PNP in the analytic sample ranged from
—2.04 to 1.46. Tertiles of negative affect ranged from —1.71 to 4.83 (T1
= —1.71 to —0.38, T2 = —0.37 to 0.23, T3 = 0.24 to 4.83). Optimism
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scores ranged from 6 to 24; a one SD was equal to 3.3 and tertiles (T)
ranged from 8 to 24 (T1 = 8 to 18, T2 = 19 to 22, T3 = 23 to 24).
Participants residing in census tracks with higher ADI rankings or higher
levels of PNP were more likely to be older, female, and have less years of
formal education (Table 1). The median (interquartile range) follow-up
was 18.0 (6.1) years. By the time of administrative censoring at the end
of 2017, 334 instances of incident HF hospitalizations were recorded.

In covariate-adjusted main effects models (Table 2), a one SD higher
ADI score was associated with a 22% increase (HR 1.22, 95% CI
1.05-1.42) in the hazard rate of incident HF and a one standard devia-
tion higher PNP score was associated with a 13% increase (HR 1.13,
95% CI 1.00-1.29). Higher tertiles of negative affect were associated
with greater risk of HF while the inverse was true for optimism, although
the confidence intervals of the point estimates were too large to draw
definitive conclusions. Interaction models revealed that optimism
moderated the effect of ADI (HR 0.71, 95% CI 0.51-0.99). Compared to
participants in the lowest tertile, participants in the highest optimism
tertile were largely protected against the effects of increasing levels of
ADI (Fig. 2). A similar pattern was observed for the interaction between
optimism and PNP, although the effect was attenuated (HR 0.90, 95% CI
0.69-1.18). Neither ADI nor PNP appeared to be moderated by negative
affect.

In sensitivity analyses involving crude and partially-adjusted models
(eTable 1) the parameter estimates were comparable as exemplified by
the unadjusted interaction between ADI and optimism (HR 0.73, 95% CI
0.52-1.02). Estimates of the interaction in a theoretical, immortal
cohort created by applying inverse probability of censoring weights
(eTable 2) were further attenuated in the primary model (HR 0.81, 95%
CI 0.55-1.19).

4. Discussion

Among a community-based sample of NH Black persons in a southern
urban city, we found evidence for optimism as a moderator of the effect
of objective neighborhood disadvantage, measured using the national
ADI, on incident HF. Evidence for optimism as a moderator of the sub-
jective neighborhood disadvantage-HF pathway was less pronounced,
and no support for negative affect as a moderator of either objective or
subjective neighborhood disadvantage was found.

4.1. Relationships of neighborhood contexts, psychosocial risk and
resilience, and HF

Our results are consistent with a well-established body of research
outlining disadvantaged neighborhood environments, whether objec-
tively or subjectively measured, as influential in HF risk (Barber et al.,
2016; Diez Roux, 2016; Diez-Roux et al., 1997). Much of this evidence is
based in the elements of neighborhoods that influence access to and
quality of healthcare, engagement in physical activity, smoking
behavior, and consumption of fruits and vegetables (Gary et al., 2008;
Keita et al.,, 2011; Wang et al., 2017). Other evidence highlights
neighborhood disadvantage as a source of sustained stress that acts
directly to cause dysregulation of the stress response system (Gebreab
et al., 2016; Sampson, 2013). This physiological dysregulation contrib-
utes to chronic inflammation (Felix et al., 2019) and associated condi-
tions such as coronary heart disease, diabetes, and hypertension (Lu
et al., 2019; McEwen, 2000; Wellen & Hotamisligil, 2005), which are
primary risk factors for HF.

Our study findings also align with existing work highlighting a role
for optimism in CV outcomes. A recent meta-analysis of 15 studies
including over 200,000 individuals of different racial and ethnic back-
grounds found optimism to be associated with reduced risk of cardio-
vascular events (Rozanski et al., 2019). When examining HF risk
specifically, one prospective study found up to a 48% decrease in HF
incidence among those endorsing the highest levels of dispositional
optimism (Kim et al., 2014).
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Table 1
Characteristics of the study population by quartiles: ARIC-JHS cohort 2000-2017 (n = 1448).
Area Deprivation Index N All Quartile 1 Quartile 2 Quartile 3 Quartile 4 P-Trend
31to 77 78 to 87 88 to 93 94 to 100

Baseline
Age, mean (SD), y 1448 64.3 (5.5) 62.4 (4.9) 63.7 (5.2) 65.1 (5.6) 65.6 (5.6) <.001
Female sex, No. (%) 1448 960 (66.3) 197 (62.3) 226 (66.1) 257 (67.1) 273 (69.5) .05
Education, mean (SD), y 1439 13.4 (4.5) 15.3 (4.2) 13.2 (4.0) 13.5 (4.8) 11.9 (4.4) <.001
Below federal poverty line, No. (%) 1290 184 (14.3) 22 (7.9) 38 (12.3) 50 (14.8) 73 (20.7) <.001
Smoking history, No. (%)

Current 1294 197 (15.2) 27 (9.4) 60 (20.1) 46 (13.2) 62 (17.9) .008

Former 466 (36.0) 111 (38.5) 108 (36.1) 122 (35.1) 119 (34.3)

Never 631 (48.8) 150 (52.1) 131 (43.8) 180 (51.7) 166 (47.8)
Physical activity, mean (SD), min/week 1308 110.9 (150.3) 130.2 (155.2) 111.2 (149.5) 109.4 (148.3) 94.8 (142) .03
Binge drinking, No. (%) 951 145 (15.2) 26 (11.8) 33 (14.0) 41 (16.9) 44 (17.9) .05
Diabetes, No. (%) 1277 283 (22.2) 47 (16.6) 62 (20.9) 84 (24.6) 88 (25.6) .004
Hypertension medication, No. (%) 1326 728 (54.9) 139 (47.4) 180 (58.6) 201 (56.6) 203 (56.9) .04
Negative affect, mean (SD) 930 0.0 (0.8) -0.2(0.7) 0.0 (0.8) 0.1 (0.9) 0.1 (0.8) .003
Optimism, mean (SD) 1208 19.0 (3.5) 19.9 (3.2) 18.9 (3.3) 18.8 (3.5) 18.5 (3.6) <.001
Follow-Up
Heart failure, No. (%) 1448 334 (23.1) 55 (17.4) 66 (19.3) 100 (26.1) 110 (28.0) <.001
Death, No. (%) 1448 640 (44.2) 113 (35.8) 149 (43.6) 165 (43.1) 205 (52.2) <.001
Perceived neighborhood problems —2.04 to -0.56 —0.55 to 0.00 0.01 to 0.55 0.56 to 1.4
Baseline
Age, mean (SD), y 1448 64.3 (5.5) 63.3 (5.1) 64.5 (5.4) 64.1 (5.3) 65.3 (5.8) <.001
Female sex, No. (%) 1448 960 (66.3) 164 (62.8) 217 (71.1) 207 (70.6) 212 (76.0) .002
Education, mean (SD), y 1439 13.4 (4.5) 14.7 (4.3) 14.9 (4.4) 12.8 (3.9) 12.1 (4.4) <.001
Below federal poverty line, No. (%) 1290 184 (14.3) 22 (9.4) 20 (7.1) 45 (17.2) 43 (17.6) <.001
Smoking history, No. (%)

Current 1294 197 (15.2) 33(13.9) 25 (9.0) 55 (20.6) 29 (11.5) <.001

Former 466 (36.0) 97 (40.8) 89 (32.1) 99 (37.1) 86 (34.0)

Never 631 (48.8) 108 (45.4) 163 (58.8) 113 (42.3) 138 (54.5)
Physical activity, mean (SD), min/week 1308 110.9 (150.3) 131.1 (162.0) 124 (163.3) 96 (140.4) 93 (142.5) .006
Binge drinking, No. (%) 951 145 (15.2) 27 (14.4) 16 (8.7) 28 (14.1) 30 (17.0) .25
Diabetes, No. (%) 1277 283 (22.2) 45 (19.2) 52 (19.0) 62 (23.6) 52 (20.9) .40
Hypertension medication, No. (%) 1326 728 (54.9) 115 (47.7) 153 (54.1) 158 (57.9) 147 (57.0) .03
Negative affect, mean (SD) 930 0.0 (0.8) —0.1(0.8) —0.1(0.7) 0.0 (0.8) 0.1 (0.9) .01
Optimism, mean (SD) 1208 19.0 (3.5) 19.7 (3.5) 19.4 (3.2) 18.7 (3.4) 18.5 (3.6) <.001
Follow-Up
Heart failure, No. (%) 1448 334 (23.1) 59 (22.6) 55 (18.0) 72 (24.6) 78 (28.0) .04
Death, No. (%) 1448 640 (44.2) 99 (37.9) 112 (36.7) 122 (41.6) 131 (47.0) .01

Study baseline defined as January 1st, 2000. The Area Deprivation Index ranges from 1 to 100. Quartiles in the analytic sample ranged from 31 to 100. Perceived
neighborhood problems was calculated from a standardized multilevel categorical confirmatory factor analysis model. Quartiles in the analytic sample ranged from
—2.04 to 1.46. Univariate baseline differences in study variables were assessed using linear regression, Cochran-Armitage trend tests, Cochran-Mantel-Haenszel trend

tests as appropriate.

Studies have previously indicated diverging mechanisms for psy-
chosocial risk and resilience on health (Kubzansky et al., 2018; Watson
et al., 1988). The novel contribution of our study is the identification of
the potentially distinct effects of objective and subjective neighborhood
disadvantage on HF risk that are differentially moderated by psycho-
social risk and resilience. While our results demonstrate that higher
optimism is likely to buffer the effect of objectively measured indicators
of neighborhood deprivation on increased risk of HF, optimism is less
likely to impact how subjective perceptions of neighborhood problems
affect HF risk, and that negative affect moderates the (direct) effect of
neither objective nor subjective disadvantage on HF risk. We specify
“direct” effect here because we do not interpret these results as evidence
that negative affect does not operate to influence the impact of neigh-
borhood stressors on HF outcomes—indeed another of our recent ana-
lyses (Bey et al., 2022) found that negative affect does moderate the
indirect (mediated) effect of PNP through accelerated biological aging on
incident HF. Instead, we take these findings as support for the necessity
of efforts that both promote resilience factors and ameliorate risk factors
for HF given indication of their distinct mechanisms.

4.2. Potential mechanisms for optimism’s protective effect

Theoretical frameworks accounting for the substantial buffering

quality of optimism have largely identified the psychological disposition
as a determinant of health-promoting behaviors (Boehm et al., 2018;
Rozanski et al., 2019; Sims et al., 2019). Those who are more optimistic
tend to engage in healthier behaviors even when accounting for social
disadvantage (Boehm et al., 2018; Kubzansky et al., 2018). While the
literature base is smaller, some studies have also found optimism to
directly correlate with physiological processes related to stress (Boehm
& Kubzansky, 2012). Other studies have identified optimism as influ-
ential on coping behavior, where higher levels of optimism predict
active rather than passive coping (Strutton & Lumpkin, 1992) which in
turn may yield engagement in healthier behaviors, increased care
seeking, and reduced psychological distress in response to stressor
exposure (Baumgartner et al., 2018; David et al., 2006). Although we
did not directly test the influence of optimism on coping behaviors in
this study, our finding that optimism’s moderating effect was more
pronounced for objective neighborhood disadvantage, an exposure hy-
pothesized to act primarily through shaping health behaviors and
healthcare access to affect HF risk (Barber et al., 2016; Diez Roux, 2016;
Kind & Buckingham, 2018) speaks to the validity of this assertion.

To optimize the utility of findings such as these in effectively tar-
geting the disproportionate burden of HF among NH Black persons, it is
also important to identify modifiable antecedents of optimism within
this group. Counter to some understandings of dispositional optimism as
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Table 2

Moderating role of psychosocial risk and resilience in the relationship between
neighborhood disadvantage and incident heart failure: ARIC-JHS cohort
2000-2017 (n = 1448).

Main Effects Interaction

HR (95% CI) HR (95% CI) HR (95% CI)

Area Deprivation Index 1.22 1.24
(Standardized) (1.05-1.42) (0.94-1.62)

Negative Affect (T2 vs T1) 1.25 1.24

(0.88-1.77) (0.85-1.82)

Negative Affect (T3 vs T1) 1.28 1.28

(0.91-1.80) (0.88-1.85)

Area Deprivation Index X 0.98
Negative Affect (T2 vs T1) (0.68-1.43)

Area Deprivation Index X 0.97
Negative Affect (T3 vs T1) (0.66-1.43)

Area Deprivation Index 1.22 1.37
(Standardized) (1.05-1.42) (1.09-1.71)

Optimism (T2 vs T1) 0.79 0.80

(0.59-1.06) (0.55-1.16)

Optimism (T3 vs T1) 0.97 1.11

(0.70-1.34) (0.79-1.57)

Area Deprivation Index X 0.99
Optimism (T2 vs T1) (0.66-1.48)

Area Deprivation Index X 0.71
Optimism (T3 vs T1) (0.51-0.99)

Perceived Neighborhood 1.13 1.15
Problems (Standardized) (1.00-1.29) (0.92-1.43)

Negative Affect (T2 vs T1) 1.25 1.22

(0.88-1.77) (0.86-1.74)

Negative Affect (T3 vs T1) 1.28 1.26

(0.91-1.80) (0.90-1.77)

Perceived Neighborhood 0.96
Problems X Negative Affect (0.72-1.28)
(T2 vs T1)

Perceived Neighborhood 0.98
Problems X Negative Affect (0.73-1.32)
(T3 vs T1)

Perceived Neighborhood 1.13 1.13
Problems (Standardized) (1.00-1.29) (0.96-1.33)

Optimism (T2 vs T1) 0.79 0.80

(0.59-1.06) (0.59-1.07)

Optimism (T3 vs T1) 0.97 0.97

(0.70-1.34) (0.70-1.36)

Perceived Neighborhood 1.13
Problems X Optimism (T2 vs (0.84-1.52)
T1)

Perceived Neighborhood 0.90
Problems X Optimism (T3 vs (0.69-1.18)
T1)

Abbreviations: CI, confidence intervals; HR, hazard ratio.

Area Deprivation Index ranges from 1 to 100. One standard deviation is equal to
14.77. Perceived neighborhood problems was calculated from a standardized
multilevel categorical confirmatory factor analysis model. Factor scores range
from —2.04 to 1.46. Negative affect was calculated from a single level contin-
uous confirmatory factor analysis model. Tertiles (T) ranged from —1.71 to 4.83
(T1 =-1.71to —0.38, T2 = —0.37 t0 0.23, T3 = 0.24 to 4.83). Optimism ranges
from 6 to 24. One standard deviation is equal to 3.3 and tertiles (T) ranged from
81024 (T1 =8t0 18, T2 =19 to 22, T3 = 23 to 24). The outcome of adjudicated
incident heart failure was determined from medical records. Hazard ratios (HR)
and 95% confidence intervals (CI) were estimated utilizing cause-specific,
multilevel Cox proportional hazards regression models with robust error vari-
ance and a shared frailty term with a gamma distribution. Multivariate impu-
tation by chained equations was employed to impute missing values. All models
included adjustments for sex, age, years of education, whether or not the
participant was below the federal poverty line, smoking, physical activity, binge-
drinking, diabetes, and the use of hypertension medication as time-invariant
covariates.
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an innate individual difference (Seligman, 2006; Sohl et al., 2011), some
compelling work conceptualizes optimism as a learned frame of refer-
ence (Seligman, 2006; Sohl et al., 2011). This characterization of opti-
mism is consistent with research demonstrating an Afrocentric
orientation as predictive of optimism among Black persons (Myers et al.,
1991) and other recent work identifying effective interventions to pro-
mote optimism (Malouff & Schutte, 2017). With this understanding of
optimism as a health-relevant, modifiable characteristic, promoting the
sociocultural determinants of optimism among Black persons may be a
viable complementary method of addressing their disproportionate risk
for HF.

4.3. Strengths and limitations

This analysis uses robust multilevel models that capture the complex
pathways linking neighborhood disadvantage with the development of
HF outlined by a comprehensive theoretical framework. Additionally,
we took an innovative approach to investigating within-race variability
in HF risk and resilience factors among Black persons. Despite the many
strengths of this work, we note some important limitations that should
be considered in interpretation of our findings. Our findings are not
based on a nationally-representative sample and should only be
cautiously generalized beyond Black persons in Jackson, MS. For this
analysis we assumed that the level of perceived neighborhood problems
was consistent over time and indicative of chronic rather than acute
stress although this exposure was assessed only at the JHS baseline visit.
Even considering potential changes to the neighborhood environment
over time, the low level of residence transition within our study popu-
lation (~14%) (Wang et al., 2017) as well as studies showing that
stressors tend to accumulate over the life course (Sternthal et al., 2011)
over the study period suggests the validity of this assumption.

4.4. Public health implications

Many health disparities scholars have expressed concerns regarding
the implications of focusing on promoting what have been characterized
as “individual-level” sources of resilience (Howe et al., 2022). According
to these schools of thought, such methods are in danger of placing undue
responsibility on the individual to counter harmful effects of the
system-level policies and practices at the root of health inequities and
are likely to be less effective at the population level when implemented
absent structural interventions (Churchwell et al., 2020; Goémez et al.,
2021; Howe et al., 2022; Krieger, 2001). These critiques accurately
identify the structural and environmental constraints that may influence
individual behaviors, attitudes, and choices, as described earlier. Still,
despite clear evidence for a compelling role of deprived and disadvan-
tages social environments in poorer health outcomes in the U.S. (Nayak
et al., 2020), the potential of policy change has yet to be realized as
evidenced by the persistence, and in some cases, increases, in disparities
in HF incidence, prevalence, hospitalization, and mortality be Black and
White populations (Lewsey & Breathett, 2021; Ziaeian et al., 2017).

The literature on structural interventions to promote health equity is
robust and documents several evidence-based policy-level strategies for
eliminating practices that reinforce inequitable health outcomes (Brown
etal., 2019; Gomez et al., 2021). This recommendations have been slow
to be implemented, however, given the substantial invest-
ment—opolitical, economic, and temporal—in the context of vacillating
public support for such policies. As noted by Lett et al., 2022, increased
public awareness of, and attention to, the impact of structural racism on
Black persons—for example, the mass participation in protests following
the murder of George Floyd (Reny & Newman, 2021)—can quickly
decline as the challenges to enacting effective structural changes
become apparent (Bunn, 2023). These include resistance or reversal
from individuals with decision-making authority (Bunn, 2023; Gonzales,
2023), the emotional and psychological toll on members of minoritized
ethnoracial groups engaging in diversity, equity, and inclusion advocacy
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Fig. 2. Visualization of Moderating Role of Psychosocial Risk and Resilience in the Relationship Between Neighborhood Disadvantage and Incident Heart Failure:

ARIC-JHS Cohort 2000-2017 (n = 1448)

Parameter estimates were calculated from multivariable, cause-specific, multilevel Cox proportional hazards regression models with robust error variance and a
shared frailty term with a gamma distribution. Models were fit to imputed data. Visualization created by utilizing parameter estimates to generate values for a
hypothetical male participant who lived above the federal poverty line, never smoked, did not engage in regular physical activity or binge-drinking, did not use
hypertension medication, did not have diabetes, and whose age and years of education were equal to the sample mean.

work (Lett et al., 2022; Spence, 2022), the continued highly publicized
violent backlash against movements toward racial equity (Rickford,
2016), and the actions of members of oppressed groups that further
perpetuate the belief systems that uphold the very structures these ef-
forts are intended to dismantle (Dean, 2013; Yellow Horse et al., 2021).

Despite ongoing barriers, strategies to enact policies to promote
equity are integral to removing the fundamental causes of inequitable
health outcomes. This goal may be further advanced by identifying
narrative elements of social equity dialogue that may be reframed to
better capture the utility of simultaneously promoting the development
of protective cultural values. While correctly identifying a predominant
role of structural inequity in perpetuating unequal health outcomes,
some approaches to addressing structural determinants of health may
also inadvertently undervalue health-promoting cultural characteristics
often unique to racially minoritized and marginalized populations, for
example communalism and spirituality (Carter et al., 2020), and give
preeminence to those which are celebrated in Eurocentric para-
digms—wealth and political power (Baldwin, 1992; Graeber & Wen-
grow, 2021; Myers et al., 1991). While a consistent body of evidence has
established wealth and material resources as the strongest predictors of
health outcomes in the U.S., this research base has on the whole failed to
consider that perhaps the relationship between material advantage and
health status is not ineluctable but may itself be a function of Eurocentric

social paradigms (Bey, 2022; Huang & Grol-Prokopczyk, 2022; Morrison
& Hopkins, 2019). In departure from these frameworks, we do not
advocate a simplistic approach that reduces ethnoracial disparities in HF
outcomes to a lack of adequate optimism or other individual sources of
resilience among Black populations. Instead, we suggest the need, in
tandem with a given need to address structural sources of social ineq-
uity, for increased recognition of the health benefits associated with
sociocultural sources of resilience factors such as optimism that are
characteristic of Black communities (Graham, 2015, 2017).
Interventions targeting psychosocial risk or resilience factors may
not only enable resilience to the health effects of inequitable social
conditions but may also promote a shift of beliefs and values that enables
the fortitude and stamina necessary to engage in the long work of
dismantling structural racism. An emerging stress and coping frame-
work for health disparities, the Identity-Vitality Pathology model, the-
orizes that one of the primary mechanisms by which environmental
exposures influence optimistic disposition or other psychosocial in-
fluences on health is through the elevation of Eurocentric values,
particularly those that predicate human worth on their social status
(Bey, 2022). Social influences on what to value and in whom are not
limited to racial majority populations. Indeed, Cross’ work on racial
identity (Vandiver et al., 2000), among others, describes the influence of
internalized racism on concepts of self-worth, mental health, and several
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other indicators of well-being related to optimism (Mouzon & McLean,
2017). Black persons adopting Eurocentric values of social hierarchies
based on arbitrarily assigned worth are therefore susceptible to the
impact of these values on their psychological disposition and health.

Operating within this framework, we therefore suggest interventions
which promote fundamental changes in how individuals value them-
selves and others (e.g. culturally-tailored mind-body programs that
uplift Afrocentric values (Woods-Giscombé & Black, 2010) and in-
terventions on unconscious biases as described by Devine et al., 2012) as
well as those targeting community-level influences on optimism (e.g.
increased community spaces to foster positive social interactions,
Vacharkulksemsuk & Fredrickson, 2013) are necessary components of
any strategy that will effectively eliminate ethnoracial disparities in
health. Our analyses identifying an interactive effect of
neighborhood-level and individual level factors in influencing HF risk
results support interventions leveraging these approaches. Ultimately,
given a persistence in HF disparities even in the context of the large and
ever-growing evidence base for the efficacy of structural-level policy
interventions, we suggest a need to also consider novel approaches that
may be valid and underused strategies for both reducing structural in-
equities and the ethnoracial disparities in HF they cause. These inclu-
de—in addition to policies aimed directly at increasing more equitable
distribution of social services and material resources—efforts that draw
upon culturally-protective factors and directly target disrupting the
relationship between deprived neighborhood conditions and health. In
this way, the goal of advancing health equity may therefore be addi-
tionally served by further research empirically demonstrating a capacity
for enabling healthier outcomes even amongst populations exposed to
persistent social and material disadvantage.
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