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Abstract 
 
Discussions in the United States about criteria for ensuring equitable vaccine distribution for 
COVID-19 have focused on both individual and community characteristics. Is it reasonable, 
however, to assume that US community characteristics have a clear-cut relationship to risk of 
COVID-19 in the context of a dynamic and increasingly out-of-control pandemic? To test this 
hypothesis, we examined temporal and regional variation in the correlations of a range of 
county-level social and economic metrics, including the CDC’s social vulnerability index, with 
COVID-19 case and death rates per capita, spanning from February 1, 2020 through November 
10, 2020: for the US as a whole, and for four regions – Northeast, Midwest, South, and West. 
Consistent with our hypothesis, the observed correlations for each metric varied considerably by 
time and by region, as did the relative strength of the correlations for the economic and 
racial/ethnic variables – and as of early November 2020, all correlations were under 0.3 and most 
hovered close to 0. Our findings offer an important warning against using static US county-level 
community characteristics to guide equitable allocation of COVID-19 vaccines. 
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Discussions in the United States about criteria for ensuring equitable vaccine distribution for 
COVID-19 have focused on both individual and community characteristics. The latter are not 
simply a proxy for individual-level data, since the prevalence of virus (or immunity) within a 
community affects its individuals’ risk of exposure. For example, the National Academy of 
Sciences, Engineering, and Medicine’s October 2020 report, Framework for Equitable 
Allocation of COVID-19 Vaccine, focuses on individual characteristics (pertaining to 
occupation, co-morbidities, age, disability, and residence in congregate or crowded residential 
facilities), but further notes: “Equity is a crosscutting consideration. In each population group, 
vaccine access should be prioritized through CDC’s Social Vulnerability Index or another more 
specific index,” with such indices based on community-level data.  
 
The first three types of individual characteristics listed in the National Academy report are 
likewise prioritized by the November 2020  Advisory Committee on Immunization Practices 
(ACIP) ethical principles for allocating the initial supplies of COVID-19 vaccine, but this report 
also states that equity considerations require attention to the higher risks faced by communities 
of color. Concomitantly, some discussions have urged caution using racial/ethnic data, pointing 
to the risks of potentially stigmatizing communities of color and wrongly implying their “race,” 
rather than racism, underlies their elevated COVID-19 risks. Others have suggested using instead 
only socioeconomic indicators or else community-level indices that include “race” as only one of 
many variables, in part to deflect conservative opposition to race-conscious programs. One 
example mentioned is the CDC’s Social Vulnerability Index (SVI), developed to guide 
preparedness for physical disasters, which contains 15 items, of which only one involves 
race/ethnicity, and is typically used at the county level. 
 
Is it reasonable, however, to assume that US community characteristics have a clear-cut 
relationship to risk of COVID-19 in the context of a dynamic and increasingly out-of-control 
pandemic? We suspect not. Instead, the growing dispersion of COVID-19 – starting in the US 
East and West Coasts, then flaring up in the US South, and then spreading to the US Mid-West, 
with cases in November now rising rapidly across the nation – implies that the predictive value 
of community characteristics may vary by time and region. At issue are both substantial 
heterogeneity in community characteristics across these regions and the impact of temporally 
rising infection rates and immunity within and across communities. 
 
We accordingly examined temporal and regional variation in the correlations of a range of 
county-level social and economic metrics, including the CDC’s SVI, with COVID-19 case and 
death rates per capita, spanning from February 1, 2020 through November 10, 2020: for the US 
as a whole, and for four regions – Northeast, Midwest, South, and West. We obtained COVID-19 
case, death, and county population data from USA Facts and used county-level metrics derived 
from the American Community Survey 2014-2018 5-year estimates and the CDC SVI. 
 

https://www.nationalacademies.org/our-work/a-framework-for-equitable-allocation-of-vaccine-for-the-novel-coronavirus
https://www.nationalacademies.org/our-work/a-framework-for-equitable-allocation-of-vaccine-for-the-novel-coronavirus
https://www.cdc.gov/mmwr/volumes/69/wr/mm6947e3.htm?s_cid=mm6947e3_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6947e3.htm?s_cid=mm6947e3_w
https://www.nejm.org/doi/full/10.1056/NEJMp2030033
https://www.nejm.org/doi/full/10.1056/NEJMp2030033
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.20571
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.20571
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.20571
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
https://www.hsph.harvard.edu/thegeocodingproject/covid-19-resources/
https://www.hsph.harvard.edu/thegeocodingproject/covid-19-resources/
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/
https://www.census.gov/programs-surveys/acs


Page 3 of 5 

Exhibits 1a and 1b present our results, for COVID-19 cases and deaths respectively. Consistent 
with our hypothesis, the observed correlations for each metric varied considerably by time and 
by region, as did the relative strength of the correlations for the economic and racial/ethnic 
variables. For all metrics, the national aggregate correlations obscured regional heterogeneity. 
Temporally, correlations rose and then fell, especially for cases, and sometimes changed signs 
(from positive to negative). As of early November 2020, all correlations were under 0.3 and most 
hovered close to 0.  
 
Our findings offer an important warning against using static US county-level community 
characteristics to guide equitable allocation of COVID-19 vaccines. While more granular data, 
with community input and guidance, might potentially be informative, even correlations based 
on such data can vary by time and place. Our results further indicate that community-level 
racial/ethnic and socioeconomic data cannot be treated as stand-ins for each other. If, indeed, 
equity is the goal, then perhaps attention should turn to assessing the structural drivers of 
inequitable government and private sector policies and practices that perpetuate – versus prevent 
– viral transmission via unsafe workplaces, inadequate sick pay and family leave, precarious 
employment, unaffordable housing, and crowded prisons. 
 
 
Exhibit 1a. County-level correlations over time, for the US and sub-regions, between 
community characteristics and COVID-19 cases per capita, February 1, 2020 through 
November 10, 2020.   
 
Exhibit 1b. County-level correlations over time, for the US and sub-regions, between 
community characteristics and COVID-19 deaths per capita, February 1, 2020 through 
November 10, 2020.   
 
Figure legend: 

Label Variable 
S1 Percent below poverty 
S2 Percent in crowded housing 
S3 CDC Social Vulnerability Index – Socioeconomic component 
S4 CDC Social Vulnerability Index – Household Composition and Vulnerability component 
S5 CDC Social Vulnerability Index – Housing Type and Transportation component 
R1 Percent people of colora 
R2 CDC Social Vulnerability Index – Minority Status and Language component 

SR1 Racialized Economic Segregation – White high-income households vs. People of Color in low-income householdsb 
SR2 CDC Social Vulnerability Index – Overall 
D1 Population density 

a Defined as all persons in US other than White Non-Hispanic 
b This metrics is computed as an Index of Concentration at the Extremes; for explication, see: 
https://www.hsph.harvard.edu/thegeocodingproject/covid-19-resources/ 

 
  

https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2020.305886
https://onlinelibrary.wiley.com/doi/10.1111/1468-0009.12474
https://link.springer.com/article/10.1007%2Fs10654-020-00689-2
https://www.hsph.harvard.edu/thegeocodingproject/covid-19-resources/
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Figure 1a. US County Level Correlations Between Area Based Measures and COVID−19 Case Rates per Capita
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Figure 1b. US County Level Correlations Between Area Based Measures and COVID−19 Death Rates per Capita


