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Dear Editors,
We read with great interest the article titled “Association

Between State-Level Income Inequality and COVID-19 Cases
and Mortality in the USA.”1 We commend the authors for
their efforts in exploring the role of income inequality in
determining the burden of COVID-19 across different states
in the United States (US). Their study may help explain why
stark disparities in COVID-19 cases and mortality exist across
different population groups and regions. However, we think
there are several important limitations in their study that may
affect the validity of their findings.
First, the study used multivariable regression to assess associ-

ations between the Gini coefficient and COVID-19 cases or
mortality, adjusted for confounding variables. The observations
are each state. However, linear regression assumes that observa-
tions are independent of each other.2 This may not be the case for
state-level data; one can consider, for example, that New York
and New Jersey may be much more similar than New York and
Hawaii. It would be important to test whether there is spatial
autocorrelation between the states prior to making inferences
from themodel.3 Failure to account for the spatial autocorrelation
could lead to biased effect sizes and inferences.
Second, population density may be an important factor in

the spread of COVID-19. The authors have not adjusted for
this in their models; we believe this is an important potential
confounder. We suggest that the percent of the population
living in urban areas, based on the 2010 US Census,4 could
provide a helpful estimate of population density, and that the
models should additionally adjust for this covariate.
Third, we are concerned that states may be a large unit of

analysis, as there is a great deal of variability within a state. For
example, the pandemic trend and income inequality inNewYork
City are largely different from those in upper New York State.
Compared to state-level analysis, county-level analysis data could
provide more fine-grained findings; income inequality and

COVID-19 cases and mortality are available at the county level,
as are most of the covariates.
Lastly, there are limitations to considering cumulative

cases. More information may be gained by considering the
trajectory of daily reported cases and mortality,5 as they help
us identify trends in how the pandemic naturally develops over
time, and assess the shapes of the curve in different states.
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