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In Response:
On behalf of my co-authors, we would like to thank Norris-Grey and her col-

leagues for their thoughtful perspective on our article, “Multiple Vulnerabilities 
to Health Disparities and Incident Heart Failure Hospitalization in the REGARDS 
study.”1 We agree with the authors that considering the cumulative effects of 
social determinants of health or socially determined vulnerabilities (SDVs) allows 
for a more comprehensive understanding of the influence of these understudied 
factors on the incidence of heart failure hospitalization. A simple count of SDVs 
may be a quick and easy indicator of patients who are at increased risk of heart 
failure. REGARDS, a United States national, bi-racial, prospective cohort study of 
30 239 community-dwelling adults who have been followed for 10+ years,2 is well-
suited for studying the influence of SDVs on a variety of cardiovascular-related end 
points including heart failure,1 stroke,3 90-day mortality after a heart failure hospi-
talization,4 and coronary heart disease.5

We would like to thank the authors for the opportunity to reflect on our ana-
lytic approach for identifying the 6 SDVs that were included in our count variable. 
There is no consensus in the statistical methodological literature regarding a single 
recommended variable selection method. One of our motivations for choosing 
the bivariate approach was to allow clinicians to see the unadjusted associations 
between individual SDVs and our outcome of interest. However, the authors are 
correct that bivariate models do not account for potential confounders. Although 
we used a more liberal α-level cutoff (P<0.10) for variable inclusion to decrease 
chances of omitting important confounders and variables, we recognize that there 
are alternative methods available for selecting SDVs. For example, machine learn-
ing can potentially account for high-level interactions between variables and could 
offer a promising approach to examining the complex interplay of SDV and various 
outcomes—this is an area of interest to our research team, and we look forward to 
sharing this work in the future.

The authors have brought up excellent points regarding the need to (1) develop 
education interventions, (2) examine relationships between heart failure quality 
indicators and costs, and (3) determine the possible impact of coronavirus disease 
2019 (COVID-19) on care seeking behavior for heart failure. Although our article 
was written in the pre-COVID world, chronic stress and negative psychological 
states have undoubtedly worsened since March 2020 and may exacerbate the 
impact of SDVs on a variety of these health outcomes. Clearly, understanding the 
underlying mechanisms by which multiple SDVs increase the risk of incident heart 
failure hospitalization is critical to addressing these 3 important issues.
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