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Since March 2020, the world’s attention has been focused on the morbidity and mortality
suffered due to the COVID-19 pandemic. However, in the United States (US) and globally,
cardiovascular disease (CVD) continues to be the leading cause of mortality.! Although
targeted public health campaigns have reduced overall death rates from CVD, the decline in
CVD mortality has slowed nationally since 2010.2: 3 Moreover, the rate of premature CVD
mortality continues to increase in the US, accounting for 1 in 5 deaths among persons 25-64
years of age.1 Premature morbidity and mortality from CVD among working age adults is
of particular salience to public health, and there is an increasing awareness that the lack of
a viable social safety net for the growing numbers of Americans in need of preventive and
diagnostic health services threatens the previous progress made in improving the burden of
CvVvD.

In this issue of Circulation, Khan et al. present an analysis of county-level variation in
social vulnerability and its association with premature CVD mortality.* The authors linked
county-level data from the Centers for Disease Control and Prevention (CDC) Social
Vulnerability Index (SVI1) with county-level mortality data from the CDC Wide-Ranging
Online Data for Epidemiologic Research (WONDER). The SVI estimates how populations
are especially vulnerable to a public health emergency by accounting for 4 factors: 1)
socioeconomic status (SES), 2) household composition and disability, 3) minority status
and language, and 4) housing type and transportation. Concentrated vulnerability mediated
through poverty may diminish a community’s ability to withstand a natural disaster or a
disease outbreak, as we have recently witnessed during the COVID-19 pandemic. Early
race-ethnic disparities in the death toll from COVID-19 laid the foundation for frank
conversations about which populations were most susceptible during the pandemic, with
social determinants of health and socioeconomic inequality emerging as the strongest

risk factors for adverse outcomes due to SARS-CoV-2. Greater social adversity has also
been associated with increased risk for CVD and worse clinical outcomes.® Individual
SES predicts greater burden of traditional CV risk factors, worse access to and often
worse quality of healthcare, and greater psychological distress.® Beyond individual SES,
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neighborhood SES and characteristics such as access to grocery stores and healthful food
sources, walkability and facilities for physical activity, and greenspace are associated with
ideal cardiovascular health. While favorable neighborhood conditions are associated with
increased uptake of lifestyle behaviors that reduce CVD risk, neighborhoods with greater
numbers of race-ethnic minorities are less likely to have favorable conditions due to
structural racism, with residents of these neighborhoods having worse access to healthful
food sources, less greenspace, poor walkability, and overall fewer opportunities for health
promoting behaviors.”- 8 As income inequality widens in the US, it may become apparent
that future public health interventions to reduce premature CVVD mortality should continue
to target traditional CV risk factors, but place even greater emphasis on the impact of social
vulnerability.

The primary finding from the analysis by Khan et al. is that US counties with more social
vulnerability had higher premature mortality for CVD (onset in persons age <65 years) and
CVD subtypes (ischemic heart disease, stroke, hypertension, and heart failure). However,
there are several additional novel findings that are worth noting: 1) The largest concentration
of counties with social vulnerability and CVVD mortality were located in the Southern

and Southwestern US (Figures 1A and B); 2) Social vulnerability associates with risk in

a dose-dependent fashion, such that the age-adjusted mortality rates (AAMR) for CVD

and its subtypes increased step-wise according to SVI quartiles (15t quartile being least
vulnerable and 4™ quartile being most vulnerable); and 3) the rate ratio (RR) varied by race,
gender, and rural location. Non-Hispanic Black individuals had higher RRs for stroke and
HF mortality when comparing the most and least vulnerable SVI quartiles. Women had a
two-fold higher RR of CVD mortality, and residents of rural counties had a two- to five-fold
higher RR of CVD mortality when comparing the most and least vulnerable SVI quartiles.

The findings of this study reconfirm that the social determinants of health are a persistent
and pervasive contributor to disease in vulnerable communities. Here, even with the use

of an index that was developed to help public health officials respond to emergency

weather events, disease outbreaks, or dangerous chemical exposures, the authors are able

to demonstrate a dose-dependent association of county-level social vulnerability with rates
of premature CVD mortality, with evidence of variation for specific demographic subgroups.
If the SVI was developed with the intent of helping “emergency response planners and
public health officials identify and map communities that will most likely need support
before, during, and after a hazardous event”, then the authors have added to the literature
here by helping to identify who among us is the most vulnerable. If the disease outbreak

in question is premature CVD, these findings would suggest the most vulnerable among us
are Black Americans, women, and Americans in rural areas, and that public health officials
should devote most of their efforts to improving the health of these subgroups. Certainly,
race-ethnicity and gender influence the likelihood of engaging in healthy lifestyle behaviors,
even among subjects with elevated atherosclerotic CVD risk.® However, the differential
social stratification of Black Americans and women places them uniquely at risk for adverse
outcomes. Both structural racism and the “gendered structural determinants of health” may
have similar results for Black Americans and women — fewer opportunities for education
and lower educational attainment, lower paying jobs, and higher rates of poverty, which,
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coupled with societal discriminatory norms, have negative influences on health outcomes for
both groups.10. 11

So what are the implications of this data? Hopefully the COVID-19 pandemic has taught

us that preparedness for the next disaster is key to winning the battle. And most clinicians,
patients, and public health officials would agree that reducing the burden of premature CVD
is a critical battle that we must meet head on. The current analysis by Khan et al. identifies
regions and populations which are more vulnerable to premature CVD, and indicates

the importance of addressing socioeconomic disparities in this effort. The challenge is
identifying the practical interventions that can be implemented in vulnerable regions.
Although years of targeting traditional CV risk factors alone has resulted in a plateau in
overall CVD death rates, we have seen a recent rise in premature CVD mortality among
young and middle-aged adults. The authors address this point by suggesting expansion

of Medicaid to non-elderly adults facing adverse social circumstances. Indeed, ensuring
equitable access to opportunities for healthy lifestyle, as well as high-quality, affordable
healthcare and preventive services for all Americans should be a universal goal.12 Although
recent data demonstrate that states that expanded Medicaid under the Affordable Care

Act have had fewer deaths from CV causes than non-expansion states, 8 of the 12 states
that have currently opted not to expand Medicaid are in regions of the US that are
considered “socially vulnerable” according to the current analysis (Figure 1C).13:14 |n
addition to expansion of healthcare coverage, public health interventions aimed at improving
the built environment are required, including policies to increase healthy food availability,
greenspace, and resources for physical activity may improve the cardiovascular health of
residents in vulnerable communities. Particularly in rural communities, health officials need
to continue to increase the availability of primary care and specialty health care providers,
implementing cardiac rehab programs and other interventions known to improve outcomes
in at-risk populations.

The current study highlights specific populations and regions that are more vulnerable to
premature CVD mortality, so the real question is “who will protect the most vulnerable
among us”? Enacting change on a national level will require the creation of health policies
that enable positive therapeutic and healthy lifestyle behaviors in vulnerable communities,
and policies that ensure our entire US population has access to adequate health services.
Without addressing these social determinants of health, the prior achievements made in
CVD prevention and treatment remain vulnerable to reversal.
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Figure 1.
Social vulnerability index (A) and premature cardiovascular disease mortality (B) in the

United States from 2004-2018, compared to status of state Medicaid expansion decisions
©).

In panel C, states that have adopted and implemented Medicaid expansion are in blue,
states that have not adopted yellow. Data is from https://www.kff.org/medicaid/issue-brief/
status-of-state-medicaid-expansion-decisions-interactive-map/.1
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