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Abstract

Background: Despite well-documented cardiovascular disparities between racial groups, within-

race determinants of cardiovascular health among Black adults remain understudied. Factors 

promoting cardiovascular resilience among Black adults in particular, warrant further 

investigation. Our objective was to examine whether individual psychosocial resilience and 

neighborhood-level cardiovascular resilience were associated with better cardiovascular health 

(CVH) in Black adults, measured utilizing Life’s Simple 7 (LS7) scores.

Methods: We assessed LS7 scores in 389 Black adults (age 53±10, 39% male) living in Atlanta, 

Georgia. A composite score of individual psychosocial resilience was created by assessing 
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environmental mastery, purpose in life, optimism, resilient coping, and depressive symptoms. 

Neighborhood-level cardiovascular resilience was separately determined by the census tract-level 

rates of cardiovascular mortality/morbidity events. Generalized linear mixed regression models 

were used to examine the association between individual psychosocial resilience, neighborhood 

cardiovascular resilience, and LS7 scores.

Results: Higher individual psychosocial resilience was significantly associated with higher LS7 

(β=0.38 [0.16 – 0.59] per 1 standard deviation [SD]) after adjustment for sociodemographic 

factors. Similarly, higher neighborhood-level cardiovascular resilience was significantly associated 

with higher LS7 (β=0.23 [0.02 – 0.45] per 1 SD). When jointly examined, high individual 

psychosocial resilience (>median) was independently associated with higher LS7 (β=0.73 [0.31 – 

1.17], while living in high-resilience neighborhoods (>median) was not. The largest difference in 

LS7 score was between those with high and low psychosocial resilience living in low-resilience 

neighborhoods (8.38 [7.90 – 8.86] vs 7.42 [7.04 – 7.79]).

Conclusions: Individual psychosocial resilience in Black adults is associated with better 

cardiovascular health.

Cardiovascular disease (CVD) remains the leading cause of death in the United States (U.S.) 

and Black Americans suffer from greater burden of CVD than any other racial group.1, 2 

Because most studies in the broader CVD literature have focused on comparisons to other 

racial groups, Black race, in itself, is often treated as a risk factor for CVD.2 Consequently, 

there have been few within-race studies that allow for an in-depth examination of factors that 

promote resilience, defined as the absence of adverse outcomes in the presence of exposure 

to risk,3 to poor CVD outcomes within Black adults. A better understanding of those factors 

that promote resilience among Black individuals may reveal novel insights into strategies to 

improve the cardiovascular health of this at-risk population.

Factors promoting cardiovascular resilience are likely multifactorial and multi-level, 

spanning both individual and environmental factors.4 At the individual level, aspects of 

positive psychosocial well-being, such as optimism,5 environmental mastery,6 and purpose 

in life,7 have been increasingly recognized as important determinants of cardiovascular 

health and disease. However, with few exceptions, the majority of these studies have not 

included large numbers of Black participants. Therefore, even though studies have 

consistently shown that Black individuals have higher levels of aspects of psychosocial well-

being such as environmental mastery and purpose in life, as well as lower levels of 

depression compared to White individuals (a concept known as flourishing),8, 9,10 the 

manner in which individual psychosocial well-being, i.e. psychosocial resilience, contributes 

to cardiovascular health among Black adults remains relatively understudied.

Residential neighborhoods are increasingly recognized as important determinants of 

cardiovascular outcomes; thus, the environmental context of individuals should also be 

considered.11 Neighborhood socioeconomic disadvantage in particular has been consistently 

linked to CVD risk factors as well as incident CVD and CVD mortality-- driving a large 

degree of the association between residential environment and CVD outcomes.12, 13 Yet, 

emerging data suggest that certain residential contexts confer cardiovascular risk (or 

resilience) even beyond differences in neighborhood socioeconomic status (SES).14 
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Therefore, neighborhood-level cardiovascular resilience, i.e. areas with lower risk of 

cardiovascular disease than expected based on neighborhood-level SES, may also contribute 

to overall cardiovascular health (CVH) among Black adults.

Herein, we conducted a multi-level investigation of factors contributing to cardiovascular 

resilience among Black adults recruited from a Southern metropolitan city. We 

conceptualized individual psychosocial resilience as being high in psychosocial well-being 

and low on depression, consistent with emerging theories of overall resilience and 

flourishing in the broader public health literature.8, 9, 15, 16 We conceptualized 

neighborhood-level resilience as residence in communities with lower than expected rates of 

CVD based on neighborhood-level SES. We hypothesized that Black adults with higher 

levels of individual psychosocial and neighborhood resilience would have higher ideal CVH, 

defined by Life’s Simple 7 (LS7), a set of seven CVH metrics (four health behaviors – 

smoking, weight, physical activity, and diet; three health factors –blood pressure, total 

cholesterol, and glucose) that is associated with lower CVD and all-cause mortality. 17–19 

We further hypothesized that when examined together, those with high levels of both 

individual psychosocial and neighborhood-level resilience would exhibit the highest ideal 

CVH, compared to those with low individual or neighborhood-level resilience.

METHODS

The data that support the findings of this study are available from the corresponding author 

upon reasonable request.

Study Sample

The current investigation was conducted as part of the Morehouse-Emory Cardiovascular 

(MECA) Center for Health Equity study, a cross-sectional study designed to understand 

intra-racial heterogeneity in cardiovascular health among Black Americans, where sampling 

across census tracts was conducted and a novel measurement of neighborhood-level 

resilience was purposefully created (see below) to gain a diverse sample of Black 

Americans.14, 20 We recruited 389 adult volunteers living in the greater Atlanta region, aged 

30 to 70, who self-identified as Black or African American using convenience sampling. 

Those with known history of CVD, such as myocardial infarction, congestive heart failure, 

cerebrovascular accidents, coronary artery disease, peripheral arterial disease, atrial 

fibrillation, and cardiomyopathies, were excluded. Other exclusion criteria included 

concomitant chronic diseases (e.g. human immunodeficiency virus, lupus, or cancer), 

substance abuse (alcohol or illicit drug), psychiatric illness, pregnant or lactating females, 

and self-reported inability to participate in increased physical activity. Enrolled participants 

visited either Morehouse School of Medicine or Emory University School of Medicine for a 

physical examination, blood draw, and questionnaires completed by trained research 

personnel. Study participants were compensated. The protocol was approved by the 

Institutional Review Boards of both institutions and all participants provided written 

informed consent. Further details on study design have been published elsewhere.20
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Individual-level Psychosocial Resilience

Five domains of individual psychosocial well-being were measured via self-reported 

questionnaires. Four scales were administered to assess positive psychosocial well-being. 

Optimism was assessed with the Life Orientation Test-Revised.21, 22 Environmental mastery 

and Purpose in Life were assessed using two separate 14-item scales from Ryff’s 

Psychological Well-Being scales. 23, 24 Resilient coping was assessed using the 10-item 

Conner Davidson Resilience Scale.25 Additionally, consistent with prior research that 

defines psychological health (i.e. “resilience”) as the presence of positive psychological 

well-being in the absence of negative affect,26, 27 we also assessed depressive symptoms 

(Beck Depression Inventory II28). Scores on each of the 5 scales were averaged. We created 

a composite score of individual psychosocial resilience based on conceptual arguments in 

prior studies, in particular the work of Keyes and colleagues. 16, 29 Because each scale is 

varied in range and length (see supplemental Table S1), the composite score was calculated 

as the mean of the standardized scores across the 5 domains (with depressive symptoms 

reverse-coded). The composite score was further categorized using a median split into a 

binary low (≤median) or high (>median) variable. Further details can be found in the 

Supplement.

Neighborhood Cardiovascular Resilience

We determined neighborhood-level cardiovascular resilience by using census tract-level 

rates of adverse cardiovascular events for Black residents. The details of the census tract-

level data used have been published elsewhere.14 Briefly, the census tract-level rates of 

cardiovascular mortality and morbidity (hospitalization and emergency department visits) 

for Black residents between 2010 and 2014 were obtained for the 36-county Atlanta-Athens-

Clarke-Sandy Springs combined statistical area. As neighborhood SES is a known 

determinant of cardiovascular outcomes,11 defining cardiovascular risk and resilience of 

neighborhoods solely based on the distribution of mortality/morbidity rates is confounded by 

neighborhood SES. Therefore, we defined the cardiovascular resilience of neighborhood 

relative to neighborhood SES, using the residual percentile method as previously described 

in detail.14 Using these data, the residential census tracts of the enrolled participants were 

assigned neighborhood resilience scores, which were subsequently categorized into 

neighborhoods with low (≤median) or high (>median) cardiovascular resilience, 

representing neighborhoods that differed in their rates of cardiovascular mortality and 

morbidity events while having similar median household income of their Black residents 

(Supplemental Table S2). Further details can be found in the Supplement.

Study Covariates

Information on demographics, residential address, medical history, and socioeconomic 

status, including annual household income (<$25,000, $25,000 to $50,000, >$50,000, do not 

know), education (≤ high school graduate, some college or technical school, ≥ college 

graduate), marital status (married or not), and employment status (currently working for pay 

or not) were collected via self-report. Vital signs and anthropometric measures were 

recorded, and blood draws were performed after >6 hours of fasting to measure cholesterol 

and glucose levels. The presence of hypertension was verified by use of anti-hypertensive 
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medications, systolic blood pressure ≥ 130 mmHg, or diastolic blood pressure ≥ 80 mmHg. 

The presence of diabetes mellitus was determined by either use of diabetes medications or 

fasting glucose ≥126 mg/dL. Finally, the presence of hyperlipidemia was defined by either 

use of lipid-lowering medications or fasting total cholesterol ≥240 mg/dL.

Life’s Simple 7 Scores

Life’s Simple 7 (LS7) score, developed by the American Heart Association, was calculated 

for the participants as their metric of cardiovascular health (Supplemental Table S3). Seven 

domains of cardiovascular health (exercise, diet, smoking history, blood pressure, glucose, 

cholesterol, and body mass index) were scored as 0 (poor), 1 (intermediate), or 2 (optimal), 

using the previously published scoring algorithm,30 and the summary score was computed 

by the summation of the 7 sub-scores with the range of 0 to 14. In the Framingham 

Offspring Study, 1 unit improvement in the LS7 was associated with 13% lower incidence of 

CVD, and thus, LS7 remains an important metric to target when improving CVH.31

Statistical Analysis

Demographic, socioeconomic, clinical, and psychosocial characteristics were presented by 

the categories of composite individual psychosocial resilience (low vs high) as well as by the 

neighborhood-level resilience (low vs. high) for descriptive purposes. Continuous variables 

were reported as means (± standard deviation [SD]) or as median (25th and 75th interquartile 

range) while categorical variables were reported as frequency counts and proportions (%), 

where appropriate. For continuous variables, t-tests were used for normally distributed 

variables while Mann-Whitney tests were used for non-normally distributed variables. Chi-

square tests were used to compare proportions.

Generalized linear mixed regression models (with census tract-specific random intercepts to 

account for correlations among people living within the same neighborhood) were used to 

examine the difference in total LS7 score per 1 SD increment in the composite score of 

individual psychosocial resilience as well as each of the 5 psychosocial measures separately. 

Covariates were added in a stepwise fashion to examine the effect of additional covariate 

adjustment: Model 1: unadjusted; Model 2: adjusted for age and sex; Model 3: Model 2 + 

annual household income, education, marital status, and employment status. This sequence 

of models was repeated to examine associations between neighborhood-level resilience 

scores and LS7.

To examine the impact of individual psychosocial resilience on LS7 by neighborhood-level 

cardiovascular resilience (high vs. low), we ran fully-adjusted generalized mixed regression 

models as above stratified by neighborhood resilience status. This was followed by a formal 

test of the individual psychosocial resilience (composite or each of the 5 measures) x 

neighborhood-level cardiovascular resilience (low vs. high) interaction. We then built a 

regression model using the categorical individual psychosocial and neighborhood-level 

scores (high vs. low based on a median split) as predictors of LS7. All statistical analyses 

were performed using SPSS 25.0 (Armonk, NY) and SAS 9.1 (Cary, NC); P-value < 0.05 

was considered statistically significant.
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RESULTS

Participant Characteristics

Of the 389 participants enrolled, the mean age was 52.8 ± 10.3 years with 39% males and 

mean LS7 score was 8.0 ± 2.2. Educational levels ranged from high school or less (10%) to 

college or higher (30%). The number of census tracts represented in the cohort was 194, and 

the median number of participants per tract was 1 with the range from 1 to 10. Individual 

psychosocial resilience and neighborhood-level cardiovascular resilience were not 

significantly correlated (r= 0.011, P=0.83). Similarly, only modest correlations (ranging 

from 0.44 to 0.73) were noted among the five domains of individual psychosocial resilience. 

Table 1 displays the demographic, socioeconomic, and clinical characteristics of the 

participants stratified by the categories of composite individual psychosocial resilience (low 

vs high) and neighborhood-level cardiovascular resilience (low vs. high) levels. Those with 

high individual psychosocial resilience had higher household incomes, higher levels of 

education, and were more likely to be working than those with low individual resilience 

levels. There was no significant demographic or socioeconomic differences according to the 

categories of neighborhood-level resilience. The prevalence of traditional cardiovascular risk 

factors, such as hypertension, diabetes, hyperlipidemia, or current smokers were lower 

among those with high individual psychosocial resilience while only the prevalence of 

diabetes and current smoking differed by neighborhood-level resilience. Similarly, total LS7 

scores were significantly higher among those with high composite individual psychosocial 

resilience than those with low resilience as well as among those living in high-resilience 

neighborhoods than those living in low-resilience neighborhoods (Table 1).

Individual Psychosocial Resilience, Neighborhood-level Cardiovascular Resilience, and 
LS7

When composite individual psychosocial resilience score was treated as a continuous 

measure, LS7 was significantly higher by 0.42 points (95% confidence interval [0.21 – 

0.64]; P<0.001) per 1 SD increment in composite individual psychosocial resilience score 

(Table 2). Adjustment for demographic and socioeconomic factors did not result in 

substantial changes in this relationship between individual composite resilience and LS7 

(Table 2). When the 5 domains of psychosocial characteristics consisting of the composite 

score were examined individually, higher scores in environmental mastery, purpose in life, 

optimism, and resilient coping were significantly associated with higher LS7 scores in the 

fully adjusted models (Figure 1). Lower depressive symptoms were also significantly 

associated with higher LS7 scores.

When the neighborhood resilience score was treated as a continuous variable, LS7 score was 

significantly higher by 0.27 [0.06 – 0.49] points (P=0.01) for 1 SD increment in 

neighborhood resilience score (Table 3). This relationship remained unchanged after 

stepwise adjustment for demographic and socioeconomic variables including age, sex, 

household income, education level, marital status, and employment status (Table 3).
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Joint Effects of Individual Psychosocial Resilience and Neighborhood Cardiovascular 
Resilience on LS7

To examine the impact of individual psychosocial resilience on LS7 by neighborhood-level 

resilience (low vs. high), we ran stratified analyses within those living in neighborhoods 

with low and high resilience, along with a test of interaction terms. Overall, the difference in 

LS7 per 1 SD increment in the individual psychosocial resilience tended to be greater among 

those living in low-resilience neighborhoods for the composite, resilient coping and 

depressive symptom scores. While the difference in LS7 per 1 SD increment increase in 

domains of environmental mastery, purpose in life, and optimism were higher for those in 

low resilience neighborhoods, there was no statistical difference (Supplemental Table S4). 

However, the interaction terms between individual psychosocial resilience and neighborhood 

resilience level (low vs high) were not statistically significant.

Subsequently, in a fully adjusted model including categorical (high vs. low) measures of 

both individual psychosocial and neighborhood resilience as predictors of LS7, having high 

individual resilience (vs. low individual resilience) was independently associated with higher 

LS7 by 0.73 [0.31 – 1.17]. However, high neighborhood-level resilience was not 

independently associated with higher LS7. The largest difference in adjusted LS7 score was 

seen between those with high individual psychosocial resilience living in low-resilience 

neighborhoods and those with low individual psychosocial resilience living in low-resilience 

neighborhoods (8.38 [7.90 – 8.86] vs 7.42 [7.04 – 7.79]), which corresponds to a 12.5% 

lower incidence of CVD (Figure 2).31

DISCUSSION

We undertook a novel, multi-level investigation of cardiovascular resilience in a cohort of 

Black adults recruited from a metropolitan city in the Southeastern U.S. Several key findings 

emerged. At the individual level, greater psychosocial resilience, assessed via several 

constructs of psychosocial well-being, such as environmental mastery, purpose in life, 

optimism, resilient coping, and low depressive symptoms, was associated with better 

cardiovascular health, measured as a higher LS7 score. Additionally, living in a resilient 

neighborhood, defined as low neighborhood-level rates of cardiovascular mortality/

morbidity events independent of neighborhood SES, was also associated with a higher LS7 

score. Observed associations were independent of a range of demographic risk factors, 

including age, household income, education, marital status, and employment status.

In models examining individual psychosocial and neighborhood-level resilience 

simultaneously, individual psychosocial resilience demonstrated more robust associations 

with cardiovascular health than neighborhood-level resilience, which was somewhat 

surprising, given the wealth of data on the importance of environmental factors for CVD 

health. However, because LS7 is partly comprised of behavioral components of CVH, it is 

possible that individual psychosocial states and characteristics have a greater impact on 

these particular risk factors than neighborhood-level factors would. Other outcomes, such as 

myocardial infarction, stroke, and heart failure might be more heavily influenced by 

structural or environmental factors. Future research examining how individual psychosocial 
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and neighborhood-level resilience combine to impact a range of CVD-related outcomes is 

needed.

In addition to examining the independent associations of individual psychosocial and 

neighborhood-level resilience with CVH, we also examined the synergistic associations 

between the two. Because the interaction was not statistically significant, these associations 

should be viewed with some caution, however, in models stratified by neighborhood level 

resilience, we found that higher levels of individual psychosocial resilience were 

significantly associated with the CVH of Black adults living in low-resilience 

neighborhoods; while there were no significant associations between psychosocial resilience 

and CVH among Black adults living in high resilience neighborhoods. This was in the 

opposite direction that we would have expected, but is consistent with some broader 

conceptual literature which posits that individual psychosocial resilience (specifically 

purpose in life) matters more under conditions of adversity.32 However, again, because the 

interaction was not significant, these findings are only suggestive, and should be explored in 

future research. Nonetheless, our overall results highlight the importance of individual 

psychosocial resilience in particular, for the CVH of Black adults.

There are several broader public health implications of our study. Although policy level 

interventions and systemic change that guarantee equal rights and improved access to 

healthcare, education, and other opportunities for minorities is the ultimate goal, 

interventions that promote positive well-being and/or capitalize on psychosocial resilience at 

the individual level might prove beneficial for the CVH of Black Americans, particularly for 

those living in communities with poorer overall CV health. Prior studies have demonstrated 

that among Black adults, greater psychosocial well-being was associated with more 

favorable lifestyle factors linked to better CVH such as lower rates of smoking and improved 

glycemic control in diabetics.33, 34 Thus, improving psychosocial well-being could represent 

an entry point to improving CVH through targeting lifestyle factors but further research into 

implementation strategies is required.

Even given its importance as outlined above, there is a dearth of literature about intervention 

strategies to improve individual psychosocial well-being in the context of cardiovascular 

health. In a randomized controlled trial conducted in a predominantly white cohort, positive 

psychology based interventions were associated with improved health behaviors post acute 

coronary syndrome but to our knowledge, these types of interventions have not been 

conducted in Black populations.35 Psychological interventions such as counseling and 

therapies, psychosocial support groups such as activity groups (which can be implemented 

in the neighborhood context), and social interventions such as economic and material 

assistance have been shown to improve psychosocial well-being in vulnerable populations in 

the context of other diseases.36, 37 Along with positive psychology interventions, these 

strategies could be leveraged to improve CVH in Black communities. Goodkind et al. has 

conducted extensive community based participatory research to study the use of 

empowerment based programs to improve psychosocial well-being of Black girls,38 which 

represents yet another avenue to improve CVH among Black Americans through targeting 

psychosocial well-being.
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Limitations

Our study recruited Black adults (>99% native born Americans) in a single city using 

convenience sampling, and therefore, there are limits to its generalizability and further 

research based in other geographic areas to validate and expand our current findings would 

be informative. Also, the cross-sectional design limits any inference of causality in observed 

associations and does not allow us to account determine the long-term effects of having 

resiliency. In addition, the cross-sectional assessment of resilience may impact results since 

resilience is a dynamic process3 which we were not able to take into account. Follow-up 

studies with a prospective design would be helpful to establish the causal relationship of our 

findings and assess the impact of the dynamic nature of resiliency on CVH.

Furthermore, we created a composite score encompassing mastery, purpose in life, 

optimism, coping and low depression. The decision to create a composite score to measure 

individual psychosocial resilience has its basis in prior work;16 however, the score may not 

have captured relevant domains pertinent for individual psychosocial resilience/well-being 

(e.g. anxiety). In addition, while the individual components of the score have been validated, 

the composite score itself is novel, and will require validation and testing for reliability in 

future studies.

Conclusions

We demonstrate for the first time that individual psychosocial resilience, comprised of 

constructs of psychosocial health, is associated with better cardiovascular health among 

Black adults living in a Southern metropolitan city, irrespective of neighborhood-level 

resilience and neighborhood and individual SES. Our findings highlight the importance of 

individual psychosocial factors that promote cardiovascular health among Black adults, 

traditionally considered to be a high-risk population. Further research into the mechanistic 

links underlying our observed associations is needed to derive more specific insights into 

developing novel and effective intervention strategies to improve cardiovascular health of 

Black adults and other vulnerable populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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CI Confidence interval

CVD Cardiovascular disease

CVH Cardiovascular Health

SD standard deviation
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SES socioeconomic status

LS7 Life’s Simple 7
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What is known:

• Black Americans suffer from greater burden of cardiovascular disease (CVD) 

than any other racial group but there are few within race studies that allow for 

an in-depth examination of factors that promote resilience to CVD in this 

vulnerable group

• Individual psychosocial and neighborhood-level factors can lead to improved 

cardiovascular health, but they have not been studied as factors contributing to 

resilience among Black adults

What the study adds:

• Individual psychosocial resilience, comprised of constructs of psychosocial 

health, is associated with better cardiovascular health among Black adults 

living in a Southern metropolitan city, irrespective of neighborhood-level 

resilience and neighborhood and individual socioeconomic factors.

• Our findings highlight the importance of individual psychosocial factors that 

promote cardiovascular health among Black adults, especially for those living 

in neighborhoods with low cardiovascular resilience
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Figure 1: Association between individual psychosocial resilience and LS7 scores.
Differences in LS7 scores per 1 standard deviation increment in individual psychosocial 

resilience scales (the composite and its sub-components) are shown. Estimates were adjusted 

for age, sex, household income, education, marital status, and employment status. 

Abbreviations: LS7 = Life’s Simple 7; C.I.= confidence interval.
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Figure 2: LS7 scores* according to individual composite psychosocial resilience (high vs low) and 
neighborhood resilience (high vs low).
Having high vs. low individual psychosocial resilience was independently associated with 

higher LS7, while living in neighborhoods with high vs. low cardiovascular resilience was 

not. The largest difference in LS7 score was between those with high vs. low individual 

psychosocial resilience living in low-resilience neighborhoods (8.38 [7.90 – 8.86] vs 7.42 

[7.04 – 7.79]).

*Adjusted for age, sex, household income, education, marital status, and employment status.

Abbreviations: LS7 = Life’s Simple 7; C.I. = confidence interval.
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