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Cardiovascular disease (CVD) accounts for majority of the premature 
(<65 years of age) deaths in the United States.1 Recently, data has shown 
that premature CVD mortality has increased in majority of US counties 
between 2010 and 2017.2,3 Adverse social determinants of health 
(SDOH) such as economic instability, racial/ethnic discrimination, and 
poor access to healthcare, predispose underserved communities to 
adverse CVD outcomes.4 A proven significant determinant of health 
outcomes, the CDC/ATSDR SVI (Centers for Disease Control and 
Prevention/Agency for Toxic Substances and Diseases Registry Social 
Vulnerability Index) integrates key social elements of a community to 
determine the resilience of a community in the face of natural calamity 
(ex. poverty, lack of transportation access, crowded housing, etc.).5 

Despite this, the county-level variation in SVI and the following 
association with pre-mature CVD mortality remains undermined. The 
purpose of this paper is to perform a cross—sectional analysis of the 
national mortality database to effectively measure the association of SVI 
with premature CVD mortality across US counties, stratified by 
demographic characteristics.

In this cross-sectional study (2014–2018), we linked county-level 
CDC/ATSDR SVI (Centers for Disease Control and Prevention/Agency for 
Toxic Substances and Disease Registry Social Vulnerability Index) data 
with county-level CDC WONDER (Centers for Disease Control and 
Prevention Wide-Ranging Online Data for Epidemiological Research) 
mortality data. We calculated scores for overall SVI and its 4 
subcomponents (ie, socioeconomic status; household composition and 
disability; minority status and language; and housing type and 
transportation) using 15 social attributes. Scores were presented as 
percentile rankings by county, further classified as quartiles on the basis 
of their distribution among all US counties (1st [least vulnerable]= 0 to 
0.25; 4th [most vulnerable = 0.75 to 1.00]). We grouped age-adjusted 
mortality rates per 100 000 person-years for overall CVD and its 
subtypes (ischemic heart disease, stroke (IHD), hypertension, and heart 
failure (HF)) for nonelderly (<65 years of age) adults across SVI quartiles. 

Figure 1A: Counties by SVI Quartiles
Figure 1B: Age-adjusted CVD mortality rates 
(per 100,000 adults)

Figures

Tables

Discussion

Figure 2: Age-adjusted CVD mortality rates 
among <65 y/o adults, by SVI quartiles
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A total of 3143 (100%) US counties were used in this analysis. The 
southwestern and southeastern regions of the United States contained 
the largest concentration of social vulnerabilities and CVD mortality 
(Figures 1A & 1B). 
CVD Mortality:
The age-adjusted CVD mortality rates were highest in the 4th quartile 
and lowest in the 1st quartile (Table 1 & 2). The mortality rates increased 
step-wise from the lowest to highest SVI quartiles. Looking at all SVI 
quartiles, the gradient effect from 1st to 4th quartile was consistent for 
overall CVD mortality and by age/sex stratification, including 
ethnicity/race.
IHD and Stroke Mortality:
The age adjusted IHD mortality rates were highest in the 4th quartile and 
lowest in the 1st quartile. When looking at age, sex,  non-Hispanic 
Whites, and non-Hispanic Black (BHD) individuals, the trend is 
consistent.
Hypertension and HF Mortality
The age-adjusted  hypertension mortality rates were substantially higher 
in the 4th quartile than the 1st quartile. Age-adjusted HF mortality rates 
followed a similar trend. Among all ethnicities/races, NHB adults in the 
4th quartile exclusively had a higher RR of HF mortality than the 1st

quartile.

Overall, counties with more social vulnerabilities had higher premature 
CVD mortality, varied by demographic characteristics and rurality. The 
unique variables that the SVI covers allows it to be a broad scale to 
measure the social risk of communities. Of all ethnicities/races, NHB 
residents had the highest CVD mortality. These findings illustrate the 
socioeconomic, demographic, and geographical distributions of 
premature CVD mortality.
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Table 1:
Age-adjusted CVD mortality rates 
per 100,000 (with 95% CI) Among 
Adults <65 years of age, by SVI 
across US counties, 2014 to 2018

Table 2:
Association between 4th (highest 
vulnerability) and 1st (lowest 
vulnerability) SVI quartile for age-
adjusted mortality rates for CVD and 
its subtypes among adults <65 years 
of age in US counties, 2014 to 2018


