
 1 

US Cities Covid-19 Vulnerability Index Methodology 
 
We construct an index to measure community vulnerability to Covid-19 based on key 
underlying health and demographics indicators that have been identified as risk factors 
for developing severe illness, complications, and death as a result of the virus1. We also 
include several indicators on health infrastructure to help assess the ability of 
communities to respond to outbreaks of Covid-19. The index is constructed for each 
census tract within each of the 500 largest cities in the United States, over 27,000 in 
total, to provide a highly granular, neighborhood level assessment of vulnerability. We 
also provide aggregate city-level scores for each of the cities2. 
 
Table 1 

Dimension Indicator Weighting 
Factor 

Source 

Population 
Demographics 

Population aged 80+, percentage of 
total pop. 

16 2018 American 
Community Survey, 
5-year data 

Population aged 70-79, percentage of 
total pop. 

9 2018 American 
Community Survey, 
5-year data 

Population aged 60-69, percentage of 
total pop. 

4 2018 American 
Community Survey, 
5-year data 

Population density per 10,000 1 2018 American 
Community Survey, 
5-year data 

Nursing home population per 1,000 1 Homeland 
Infrastructure 
Foundation-Level 
Data 

Prison population per 1,000 1 Homeland 
Infrastructure 
Foundation-Level 
Data 

Underlying 
Health Issues 

High blood pressure prevalence in 
adults 18+ 

7 2018 CDC 500 Cities 

 
1 https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html 
2 Macon, GA and Honolulu, HI excluded due to data quality issues 
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Cancer prevalence in adults 18+ 7 2018 CDC 500 Cities 

Asthma prevalence among adults 18+ 1 2018 CDC 500 Cities 

Coronary heart disease prevalence in 
adults 18+ 

12 2018 CDC 500 Cities 

COPD prevalence among adults 18+ 7 2018 CDC 500 Cities 

Active smoking in adults 18+ 1 2018 CDC 500 Cities 

Diabetes prevalence in adults 18+ 8 2018 CDC 500 Cities 

Health 
Infrastructure 

Percentage of pop. 18-64 with no 
health insurance 

1 2018 CDC 500 Cities 

Number of hospital3 beds per 1,000 
pop. within 25km radius 

1 Homeland 
Infrastructure 
Foundation-Level 
Data 

Number of urgent care facilities per 
1,000 pop. within 25km radius 

1 Homeland 
Infrastructure 
Foundation-Level 
Data 

Ratio of the population to primary care 
physicians4 

1 2019 County Health 
Rankings and 
Roadmaps 

 
 
Table 1 presents the index framework including dimensions, indicators, weighting 
factors, and original sources for the data. The weighting factors for indicators are 
determined by the most recent available data on risk factors and comorbidity as 
presented by the CDC. For indicators where there is no available, reliable data on the 
associated risk or comorbidity we assume a weighting factor of 1. Prior to constructing 
index scores, the indicators are standardized to produce z-scores. Once the weighting 
factors are applied to the standardized indicator data, we then take a simple average 
within each of the three dimensions to produce dimension-level vulnerability scores, and 
across all indicators to produce the overall Covid-19 vulnerability score. Each score is 
trimmed at the 1% and 99% levels to adjust for outliers in the data, then scaled to fit 
within a 0-100 range. 

 
3 Only general acute care or critical access facilities included. 
4 County-level data only 
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To interpret the index scores, a higher score indicates a higher level of vulnerability. We 
also produce rankings for cities based on the aggregate scores of their respective 
census tracts such that a city ranked number one is the most vulnerable city. In the 
index construction each indicator is given a sign (+/-) to orient it in the direction of more 
vulnerability. In other words, indicators where a higher indicator value is associated with 
less vulnerability, such as the ratio of physicians to total population, have their signs 
inverted prior to index construction. 


