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Abstract

Purpose This study investigates the association of racial and ethnic composition, segregation, and 2020 presidential election
voting results with COVID-19 infections and deaths in Florida counties.

Methods Florida county COVID-19 infection and death counts reported through March 2021 were supplemented with
socioeconomic characteristics and 2020 presidential results to form the dataset employed in this ecological study. Poisson
regression analysis measured the association of infection and mortality rates with county demographic and economic char-
acteristics, then assessed the moderating role of county political preferences.

Results Counties with higher proportions of Black residents experience disproportionately higher COVID-19 infection and
mortality rates. Disparities are further inflated in counties with larger Republican vote shares. That voting effect extends to
Hispanic population proportions and segregation, both of which are associated with higher COVID-19 infection and mortal-
ity rates in more Republican-leaning counties.

Conclusions Communities challenged by pre-existing health disparities, segregation, and economic hardship before the
pandemic bear disproportionate risk of COVID-19 infection and mortality. Factors associated with voter preference for the
2020 Republican presidential candidate compound those problems, worsening consequences for all county residents, sug-

gesting deeper structural health challenges.

Keywords COVID-19 - Racial and ethnic disparities - Segregation - Political affiliation

Introduction

Through March 2021, Florida is one of the most-infected
states, with 10% of residents having testing positive for
COVID-19 [1]. That burden is not shared equally. Blacks
and Hispanics comprise 41% of the population, but 51% of
all infections and 46% of all hospitalizations since the start
of the pandemic through March 2021. Hispanics are almost
twice as likely as whites to become infected. National studies
find county infection rates increase 1.2% and mortality rates
by 1.5% for each 1% increase in population proportion Black
or Hispanic [2, 3]. At the individual level, workers in health-
care, hospitality, social assistance, and other high-transmis-
sion-risk industries are more likely to become infected [4].
Black and Hispanic workers are more likely employed in
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such positions, elevating infection rates for the entire com-
munity when these high-risk industries geographically clus-
ter. In addition to these factors, other COVID-19 studies
have found higher infection and mortality rates associated
with community-level poverty, overcrowding, segregation,
and average age [5, 6]. Counties with higher proportions of
females and lower high school graduation rates also experi-
enced higher transmission rates [7]. A neighborhood-level
study of Miami finds economic disadvantage has a stronger
influence on infection rates than either race or ethnicity [8].

Public health decisions in Florida are strongly central-
ized, with a Republican governor and legislator giving
county health departments virtually no local autonomy
[9]. Such uniformity means all counties simultaneously re-
opened schools, liberalized bar and restaurant safety precau-
tions [10], and eliminated mask restrictions. At short time
scales, studies find within-county autocorrelated infection
rates from one week to the next [7]. Over the longer time
scale, a similar pattern is revealed in a lack of movement
among the counties. Plotting infections from January 2020 to
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September 2020 against those for the October 2020 to March
2021 span, the tightly clustered diagonal in Fig. 1 shows that
counties with high initial infection rates continued to have
proportionately higher rates. Whether viewed through a filter
based on political preferences, race, or ethnicity (see techni-
cal appendix), counties infection rates vis-a-vis one another
did not change. Such consistency highlights the importance
of each counties’ initial set of underlying determinants [11].
Looking at mortality rates over the same two time periods
(Fig. 2) reveals the same general pattern but with all coun-
ties showing virtually no growth in deaths while infections
doubled. This is likely related to the governor’s August
2020 edict that made it more difficult to classify a death as
COVID-19 related [12].

Though imbalances in Florida mirror nationwide patterns,
the state comes to these outcomes in a unique way; as much
the result of pre-existing disparities entering the pandemic,
as a political environment that amplifies and accelerates its
spread. The pandemic has been accompanied by extraordi-
nary levels of political messaging [13—15]. With a president
and governor ignoring personal protective precautions and
forgoing government-imposed controls [16], multiple studies
find these attitudes echoed in masking and distancing behav-
iors of Republican-leaning areas [17]. Republican and Dem-
ocratic voters differed in knowledge about the pandemic,
its risks, and adoption of protective behaviors that reduce
its spread [18, 19]. Internet searches for pandemic-relating
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terms were lower in areas with higher proportions of Repub-
lican voters [20]. Residents of Democratic-voting counties
were more likely to comply with stay-at-home mandates,
voluntarily self-quarantine, and eschew recreational mobility
[21, 22]. Online spending increased more in Democratic-
leaning counties when stay-at-home orders were instituted,
consistent with calls for reducing non-essential travel and
greater distancing [15]. Other studies link such mobility
decisions to increased infection rates [7]. Taken together,
these studies suggest a causation chain that starts with com-
munity political preference as a primary determinant of area
mobility behaviors, which are, in turn, strongly related to
infections.

Political orientation is also associated with health out-
comes in general. Areas more supportive of Trump in 2016
experience higher mortality rates, shorter life expectancies,
and worse levels of overall public health. Elevated rates of
drug-, alcohol-, or suicide-related mortality, the so-called
deaths of despair, are also found in these counties [23, 24].
Entering the pandemic, thusly, such counties were primed
for worse outcomes from the elevated infection rates invited
by the lax protective behaviors associated with political
rhetoric. Despite national studies associating diminished
Republican voter intentions with higher COVID-19 mortal-
ity rates through June 2020 [11, 25], Florida voter support
for the GOP presidential candidate increased from 49% in
2016 to 51.2% in 2020.
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Fig.1 COVID-19 infection rates in Jan 2020 to Sep 2020 compared
to COVID-19 infection rates in Oct 2020 to Mar 2021; by % (with
% Black highlighted). COVID-19 death rates per 100,000 popula-
tion through March 2021 are shown. Each data point represents one
of Florida’s 67 counties. Point placement is based on the number
of infections per 100,000 (vertically) during Oct 2020 to Mar 2021
and number of infections per 100,000 (horizontally) during Jan 2020
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to Sep 2020. Point shading indicates county proportion Black, with
color transitioning from white for counties with the lowest % Black
to black for counties with the highest % Black. N=67. Data sources:
American Community Survey, County Health Rankings, the Behavio-
ral Risk Factor Surveillance System, the Florida Department of State,
the Florida Department of Health, and the CDC
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Fig.2 COVID-19 mortality rates in Jan 2020 to Sep 2020 compared
to COVID-19 mortality rates in Oct 2020 to Mar 2021; by % (with
% Black highlighted). COVID-19 death rates per 100,000 popula-
tion through March 2021 are shown. Each data point represents one
of Florida’s 67 counties. Point placement is based on the number of
deaths per 100,000 (vertically) during Oct 2020 to Mar 2021 and
number of deaths per 100,000 (horizontally) during Jan 2020 to Sep

Pandemics exist only through interaction [14], and like
any organism that thrives in environments least capable or
willing to resist, it may flow fastest along fissures in the
social fabric through which it transmits. In addition to the
political divide, long-standing racial health disparities
present another vulnerability for the pandemic to exploit.
Black population proportions have been associated with
higher COVID-19 infections in prior studies [26], show-
ing increases as high as 389 additional cases per 100,000
between the 25th and 75th race percentiles of states [27]. At
the individual level, Black patients are as much as 3.6 times
more likely than whites to die from COVID-19 [28].

Even studies looking at pandemic spread using spatial
models find such demographic characteristics, such as age,
density, income, race, and health status, have an impact on
infection rates [29-31]. By March 2021, the cumulative
impact of multiple waves seen in the map in Fig. 3 reveals
as many patterns as paradoxes. The concentration of high
and medium infection rates in the northern part of the state,
which is much more sparsely populated, confounds expecta-
tions that infections are more common in densely populated
areas [29]. Contrary to studies showing diminished voter
support for Republican candidates as pandemic outcomes
worsened [25], these traditional Republican strongholds
increased GOP vote shares between 2016 and 2020. The
cluster in the middle of the state is centered in Osceola
county with 11,506 infections per 100,000; over 2000 more
infections per 100,000 than the metropolitan areas’ Orlando

2020. Point shading indicates county proportion Black, with color
transitioning from white for counties with the lowest % Black to black
for counties with the highest % Black. N=67. Data sources: Ameri-
can Community Survey, County Health Rankings, the Behavioral
Risk Factor Surveillance System, the Florida Department of State, the
Florida Department of Health, and the CDC

hub which is much more densely populated. Such patterns
reinforce lessons learned from geospatial studies [30, 31]
that physical proximity is just part of the social landscape
through which pandemics spread.

Public health infrastructure is a key component in moder-
ating pandemic spread, most notably through activities such
as emergency preparedness and laboratory and contagious
disease management. Like many public programs, resource
allocations are set primarily though funding formulas [32,
33]. Formulas typically rely on population-level outcomes
and health-associated characteristics, such as poverty levels,
physician supply, age, race, and ethnicity [34]. In addition to
mirroring the population-wide reach of many public health
activities, the unit of analysis for funding decisions is gen-
erally the county, metropolitan area, or state level through
which the activity is administered [35]. Not merely an exer-
cise in budgeting, properly aligned formulas that allocate
resources according to the most relevant community-level
characteristics are an effective and equitable tool for dis-
tributing funding where it does the most good [36]. A grim
reminder of the consequences of underfunding, Florida had
been reducing public health expenditures in the 10 years
leading up to the pandemic, leaving agencies woefully
unprepared, under-staffed, and under-skilled [37].

Using county-level data from Florida, this study starts
with a measurement of the association of disparities in
COVID-19 infection rates with county racial, ethnic, and
socioeconomic characteristics using a multivariate model
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Fig.3 COVID-19 infection
rates through Mar 2021 (shaded
by infection rate tercile).
COVID-19 infection rates per
100,000 population through
March 2021 are shown. Coun-
ties with the highest infection
rates are shaded darkest, while
those with in the lowest tercile
are shaded light. N=67. Data
sources: American Commu-
nity Survey, County Health
Rankings, the Behavioral Risk
Factor Surveillance System, the
Florida Department of State, the
Florida Department of Health,
and the CDC
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that includes this core set of determinants simultaneously.
Residential segregation and political ideology are then added
to the model to determine if these new variables improve the
statistical strength of the models’ accuracy and to measure
the unique contributions of each independent variable to
predicted infection rates. The same process is repeated for
COVID-19 mortality rates to measure the statistical signifi-
cance of each characteristic’s influence on deaths.

Methods
Data Sources and Measures

Data on each of the 2,093,151 individual cases of COVID-
19 infection and mortality through March 2021 was
retrieved from the Florida Department of Health [38], then
summarized into pandemic-to-date case counts for each of
Florida’s 67 counties. To meaningfully compare counties
of different size, infection and mortality rates are stated as
rates per 100,000 residents using county population esti-
mates from American Community Survey 5-year estimates
(2014-2018) [39]. Set at the county-level, this ecological
study is intended to identify characteristics of the entire
community that are associated with average infection and
mortality rates of the entire community. Though results
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of such studies are not applicable to the individual patient
level, the county-level risk factors are relevant to policy
discussions involving resource allocations between coun-
ties [35].

Prior pandemic research identifies a core set of county
characteristics associated with disease spread and sever-
ity[26, 40-42], including population proportion over age
65, population density, and poverty rates; all drawn from
American Community Survey 5-year estimates. Core
determinants also include proportions of high school grad-
uates and proportions covered by health insurance [43].

In addition to core predictors, this study focuses on the
potential influence of four county characteristics: race, eth-
nicity, segregation, and political preference. Population
proportions Black non-Hispanic and Hispanic are derived
from the American Community Survey. Residential seg-
regation is measured with the nonwhite—white dissimi-
larity index, drawn from the same source. Based on the
evenness of the racial composition of all county census
tracts, it measures whether different groups are spread
uniformly throughout the county or are geographically
clustered. Finally, 2020 presidential election vote tallies
were obtained from the Florida Department of State to
identify the share of county votes received by the Repub-
lican candidate. All measures were standardized in terms
of population proportions to facilitate comparisons.
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Statistical Analysis

This study focuses on infections and deaths per 100,000
residents. A summary overview of county characteristics
starts the analysis, with ¢ tests highlighting differences by
presidential political preferences. The influence of com-
munity characteristics on each COVID-19 outcome is then
tested through two models. Model 1 assesses the influ-
ence of county proportions Black and Hispanic. Model
2 adds white-nonwhite segregation and the Republican
share of 2020 presidential elections. With both dependent
variables stated as rates per 100,000, a generalized linear
model with a Poisson distribution was employed. Analysis
is not population weighted because the intent is to meas-
ure community characteristics and not to infer individual
attributes. Tests for multicollinearity are conducted using
the variance inflation factor to ensure interrelationships
among independent variables do not introduce model dis-
tortions. IRB review was waived as all data was obtained
from publicly available datasets. Analysis was conducted
using Stata v16.1. The choice of analysis methods was
informed by prior COVID-19 studies which employ the
same race, age, segregation, and socioeconomic status
indicators, drawn from the same data sources [3, 5, 6].

Results

The range of characteristics across which Florida counties
differ and the depth of those gaps is on display in Table 1.
County infection rates average 9730 per 100,000 residents,
with higher rates in the 12 counties won by the Democratic
candidate in the 2020 presidential election (10,239) than in
those carried by the Republican candidate (9619), though the
difference was not statistically significant at the 0.10 level in
this simple two-dimensional comparison. Despite the lower
infection rates, counties in which the Republican candidate
won had higher mortality rates (199 per 100,000 residents,
with a p value of 0.005). Some of the core explanatory fac-
tors might hint at the cause of this role reversal, with higher
proportions aged 65 and over (23%), uninsured (16%), or
living in poverty (16%) in Republican-won counties. The
proportions Black (22%) and Hispanic (26%) in Democratic-
won counties were about twice the portions in the 55 coun-
ties in which the Republican candidate won. Contrary to
widely held assumptions, segregation is lower (32) in areas
won by the Republican candidate (p value 0.10). (The tech-
nical appendix includes an expanded version of Table 1 that
includes the core characteristics as well others, including
provider supply, alternate measures of financial distress, and
several health status indicators. That table is accompanied
by a correlation matrix showing these other characteristics
to be strongly associated with at least one of the variables
already in the core model.)

Table 1 County characteristics

; State total Democratic counties  Republican counties p

and COVID-19 outcomes in

Florida, as of March 2021 Mean (S.D.) Mean (S.D.) Mean (S.D.)

=enm Infections/100,000 9730 (2296) 10,239 (2616) 9619 (2231) 0.20
Deaths/100,000 190 (69) 144 41 199 (70) 0.01
Core characteristics
% Black 14 ) 22 (13) 12 @) 0.00
% Hispanic 15 (13) 26 (19) 12 (10) 0.00
Segregation nonwhite—white 33 (10) 37 ©) 32 (10) 0.08
Republican vote % 2020 63 (14) 41 6) 68 ) 0.00
% Aged 65 and over 22 8) 16 @) 23 ®) 0.00
Population density (In) 5 )] 7 (1) 5 N 0.00
% Uninsured 15 3) 14 2) 16 3) 0.13
% Poverty 16 5) 15 4) 16 6) 0.27
% High school graduate 81 ®) 82 (10) 81 (8) 0.41
Total population 312 (493) 1,015 (794) 159 (186) 0.00
N 72 12 55

TR

Standard deviations in parentheses. “p” is two-sided p value for difference between Democratic and Repub-
lican counties. “Democratic counties” are those counties won by Biden in 2020 presidential election.
“Republican counties” are those counties won by Trump in 2020 presidential election. “S.D.” is standard
deviation. Data sources: American Community Survey, County Health Rankings, the Behavioral Risk Fac-
tor Surveillance System, the Florida Department of State, the Florida Department of Health, and the CDC
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Turning to regression models that consider the influence
of multiple county characteristics simultaneously, the assess-
ment of COVID-19 infections in Table 2 starts with model
I1, pairing race and ethnicity with core determinants. Each
percent increase in Black population share is associated
with 50 more infections per 100,000 countywide, though
there was no statistically significant association with His-
panic proportions. When Republican vote share was added
in model 12, all four key determinants now register statisti-
cally significant influence on infection rates. Each percent
increase in Black population share was associated with 138
more infections per 100,000 residents (p <0.001). An addi-
tional 93 infections per 100,000 was associated with each
percent increase in Hispanic proportions (p <0.001). A one-
unit increase in the white-nonwhite segregation index was
associated with 44 more infections per 100,000 (p <0.05).

Finally, each 1% increase in Republican vote share was
associated with 111 additional infections per 100,000
(»<0.001). Among the core variables for which the effects
of race, ethnicity, segregation, and voter preferences are
controlled, higher proportions of elderly are associated with
lower infection rates across all models. Higher population
densities are associated with lower infection rates, though
the effect loses statistical significance when voter prefer-
ences are added in model 12.

Applying the same models to COVID-19 deaths per
100,000 brings slightly different results, with race and eth-
nicity showing no statistically significant association in the
absence of voting considerations (model M1 in Table 2,
showing p values over 0.10). With voting effects added
(model M-2), each percent increase in Black population
share was associated with 4.7 additional deaths, and each

Table 2 County characteristics relating to COVID-19 infection and mortality rates in Florida, as of March 2021 (N=67)

Predictor 11 12 M1 M2
Infec- (95% CI) Infec- (95% CI) Mortal- (95% CI) Mortal- (95% CI)
tions/100,000 tions/100,000 ity/100,000 ity/100,000

% Black 49.87* (5.18, 94.56) 138.40%** (70.55, 206.25) -0.003 (—0.44, 4.6806***  (2.86, 6.50)
non-His- 1.44)
panic?

% Hispanic  64.92 (-6.92, 136.76) 92.63%#* (40.49, 144.77) -0.10 (—1.42, 1.76%* (0.56, 2.96)
(all races)® 1.21)

Segregation 44.15% (2.80, 85.50) —-0.48 (—=1.93,
nonwhite/ 0.97)
white

Republican 111.21%** (58.97, 163.45) 5.2 %%% (3.88, 6.53)
% of 2020
presiden-
tial vote

% Aged 65 —82.06%* (—133.18,—-30.93) —92.84%*:* (—133.23,-52.46) 2.77** (0.84,4.70) 4.07%*** (1.68, 6.45)
and over

Population  —730.46%**  (—1088,—372) —237.90 (—554.75, 78.95) -3.11 (-17.29, 24 45%%* (12.72,
density/ 11.06) 36.18)
square
mile (In)

% Unin- —153.60 (—410.57,103.38) —144.64 (—369.34, 80.06) —3.88 (—=11.09, —-2.81 (—8.65,
sured 3.33) 3.04)

% Living in  47.98 (—55.78, 151.74) —14.21 (—102.89, 74.47) 7.21% (0.75, 4.72% (1.03, 8.40)
poverty 13.67)

% High 14.00 (—46.93, 74.93) 10.21 (—44.84, 65.25) 0.66 (-1.73, 0.70 (—0.80,
school 3.05) 2.20)
graduate

Coefficients represent the change in the number of infections per 100,000 residents for models I1 and 12 for each 1% change in the independent
variable. Coefficients represent the change in the number of deaths per 100,000 residents for models M1 and M2 for each 1% change in the inde-

pendent variable
CI confidence interval
*p < 0.05, ¥¥p < 0.01, ***p < 0.001

#Not shown, interaction effects between race and ethnicity with both segregation and vote shares were generally statistically significant though
small. Details are available in the technical appendix to keep the paper focused on the impact of key variables

Data sources: American Community Survey, County Health Rankings, the Behavioral Risk Factor Surveillance System, the Florida Department

of State, the Florida Department of Health, and the CDC
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percent increase in Hispanic proportions was associated
with 1.8 more deaths. Segregation shows no definitive
association with county-level COVID-19 mortality rates,
but each percent increase in Republican vote shares was
associated with 5.2 additional deaths per 100,000 resi-
dents. Among the core determinants, higher proportions
age 65 and over, higher population densities, and higher
poverty rates are all associated with more deaths per
100,000 residents (in model M2). With all independent
variables registering variance inflation factors below 10,
tests for multicollinearity find no significant evidence of
the kind of interrelationships among county characteristics
that can distort regression coefficients.

Discussion

Using a county-level analysis of COVID-19 infection and
mortality rates in Florida, this study tests the potential
impact of race, ethnicity, segregation, and 2020 presi-
dential election vote tallies. Counties with higher propor-
tions of Black residents had higher infection rates (model
11, Table 2). When study context is expanded further to
include politics (model 12), the race effect increases three-
fold and its statistical significance is greatly amplified.
In fact, the model accuracy improves 25% when voting
effects are added, demonstrating the strength of associa-
tion between politics and COVID-19 outcomes. The graph
in Fig. 4A demonstrates this effect, showing each county

Fig.4 A COVID-19 infec- A
tion rates by % Black (with
Republican vote % highlighted). 19,000 °
B COVID-19 infection rates by
% Hispanic (with Republican 17,000 @)
vote % highlighted). COVID-
19 infection rates per 100,000 8 B
population through March 2021 Q™
are shown. Each data point >,
represents one of Florida’s 67 :' 13,000
counties. Point placement is 2 ® % ®)
based on the number of infec- 2 11600 e O v 4 ° .O O
tions per 100,000 (vertically) o L ° 'e)
and the population proportion ks : o~ O
Black or Hispanic (horizon- % 9,000 35 g‘ OQ 08 -
tally). Point shading indicates - v o 0% GOP vote tercile low
proportion of 2020 presidential 7000 OCR .8 % GOP vote tercile medium
election votes for Republican ’ © o0 s
candidate, with color transition- ® % GOP vote tercile high
ing from white for counties with 5,000
the lowest portion of Republi- 3 13 23 33 43 53
can votes to black for counties % Black
with the highest portion of
Republican votes. N=67. Data B
sources: American Commu- 19,000
nity Survey, County Health L4
Rankings, the Behavioral Risk
Factor Surveillance System, the 17,000 @)
Florida Department of State, the
Florida Department of Health, 8 15,000
and the CDC 2
(=]
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as a data point positioned based on its proportion of Black
residents and infection rates per 100,000, with point shad-
ing varying from white (for lower Republican vote shares)
to black (with higher vote shares). The upward slope shows
counties with higher proportions of Black generally had
higher infection rates. The concentration of black-shaded
counties on the upper edge shows infection rates tend to
be highest in counties with the strongest Republican pro-
portions. Looking at vertical cylinders makes this clear.
Many counties stack atop the state average Black propor-
tion (14%), with those voting more strongly Republican
(black-shaded) atop the cylinder, with the higher infection
rates.

Echoing race—politics interactions, Hispanic popu-
lation proportions were related to infections only when
Republican vote shares were considered. As can be seen in
Fig. 4B, that association comes in a very different shape.
A U-shaped distribution often indicates second-order
effects, but politics offers a simpler explanation. At lower
Hispanic proportions, infection rates seem to have more
to do with Republican vote shares, as evidenced by the
concentration of black-shaded county data points at the top
of the vertical stack of counties with Hispanic population
shares below 10%. Viewed through this filter, the U-shape
makes sense if the higher infection rates at lower Hispanic
proportions are credited to political preferences, leaving
a strong positive association between infections and His-
panic population share past the 10% level. This effect is a
consequence of Florida’s sociopolitical landscape, where

500
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8 350
8
—i 300
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- 250
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those counties with the strongest Republican vote shares
also have very small Hispanic proportions.

County political preference impacts on infection rates in
two ways. First, higher Republican vote shares are associated
directly with higher rates. Further, it clarifies the increased
the size and statistical significance of race, ethnicity, and
segregation coefficients. Essentially, outcomes credited to
political leanings cannot be easily explained by race or eth-
nicity; especially as counties with high Republican support
have very low portions Black or Hispanic (Table 1). Com-
munities with higher proportions of Black and Hispanic resi-
dents already face health challenges [2, 5, 28]. And coun-
ties with higher proportions of Republican voters have been
plagued by their own set of woes, such as the rise in “deaths
of despair” [23, 24]. This study demonstrates the com-
pounded disproportionate impact that results when a disease
is presented with multiple routes to pandemic growth.

The catalyst role played by Republican vote share is much
more pronounced for COVID-19 mortality rates (Table 2).
Neither race, nor ethnicity, nor segregation was associated
with mortality until Republican vote share is considered.
One possible link from political preferences to the race and
ethnicity effects already reviewed is visually demonstrated
in Fig. 5, where the upward slope shows the rising mortality
rates with higher proportions of Republican votes. Along the
curve, those counties with higher poverty rates (black shad-
ing) almost always had higher Republican vote shares and
higher mortality rates. Counties with lowest poverty rates
(white shading) were not among the highest Republican

[
o ©
° [
[ J
®
° [ ]
O O. '8
O
[ ]
Og O 8o .
Co
60 70 80 90

Republican vote %

Fig.5 COVID-19 mortality rates by % Republican vote (with %
poverty highlighted). COVID-19 death rates per 100,000 popula-
tion through March 2021 are shown. Each data point represents one
of Florida’s 67 counties. Point placement is based on the number of
deaths per 100,000 (vertically) and the proportion voting Republi-
can in the 2020 presidential election (horizontally). Point shading
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indicates county poverty rate, with color transitioning from white for
counties with the lowest poverty rates to black for counties with the
highest poverty rates. N=67. Data sources: American Community
Survey, County Health Rankings, the Behavioral Risk Factor Surveil-
lance System, the Florida Department of State, the Florida Depart-
ment of Health, and the CDC
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vote shares and had lower mortality rates. Other studies have
similarly linked poverty to pandemic outcomes [27], and this
study shows the strength of its influence. It is not merely
a reflection of economic disadvantages related to race and
ethnicity. Indeed, it is a statistically significant predictor of
mortality (model M1 in Table 2) even before voting effects
are considered (model M2).

Study findings demonstrate myriad interactions among
factors contributing to pandemic outcomes. Beyond reinforc-
ing evidence linking poverty, race, ethnicity, and popula-
tion density [5], this study is among the first to extend the
link between partisan-related protective behaviors [15-18,
20, 21] with COVID-19 infection and mortality. The politi-
cal link introduces the possibility that pandemic-associated
behaviors in Republican-leaning areas is a new expression
of their deaths of despair crises [23, 42]. In linking commu-
nity political preferences with infections, this study bridges
research linking such partisan leanings to higher infection
rates [7] and other research linking voter choices to infec-
tions [21, 22].

Findings from this study reinforce lessons learned
in other studies of COVID-19 outcomes set in the USA.
Numerous county and metropolitan level studies have identi-
fied a link between population proportions Black or Hispanic
with higher COVID-19 infection and mortality rates [2, 3,
5-7]; several are even set in Florida [8, 16]. Similarly, many
studies [6, 8, 16, 44] find higher poverty rates are associated
with higher infection and mortality rates. Many studies have
even linked higher voter preference for the 2020 Republican
presidential candidate with higher infection and mortality
rates [3, 11, 25]; some set specifically in Florida [16]. Find-
ings discussed in this paper are based on a longer time scale
than other similar papers. Showing that the influence of fac-
tors such as poverty, race, ethnicity and political preferences
persist through March 2021, this paper adds conviction to
earlier studies.

Florida is one of the most diverse states along many
axes: elderly, foreign born, uninsured, Hispanic, poverty
and political. Borrowing a metaphor for a state replete with
them, Florida is often more a collection of adjacent gated
communities than an integrated whole, with each difference
a potential fault line through which pandemics thrive. While
the depth of such fissures allowed this study to identify
associated health consequences, their breadth illuminates
the ways risks overlap, accelerate, dampen and interact with
one another.

Limitations

Study findings should be understood in context of several
limitations. First, this study is based on cases reported
through March 2021 and subsequent waves might introduce
new outcomes patterns. While the focus on a single state

with Florida’s unique sociopolitical environs requires care-
ful generalization, is also reduces distortions introduced by
inter-state differences in case counting and definitions of
“COVID-19-related deaths” [45]. This study uses dissimilar-
ity segregation measures, though other dimensions such as
clustering might yield different findings [46]. The fluctua-
tion of the coefficient on population density between statis-
tical significance and insignificance suggests an interaction
effect with either political preference or segregation that
might benefit from future study. This study did not explore
the wave dynamics of infection spikes rolling through time
or spilling into neighboring counties. While future studies
could take a closer look at such micro-level phenomenon,
the absence of relative shifts among the counties already
observed (Figs. 1 and 2) suggests that initial infection and
mortality levels were based largely on how counties entered
the pandemic and that strong centralized state control has
given individual counties little opportunity to change their
own destiny.

As an ecological level study, findings are appropriate for
comparing counties among one another, but the same asso-
ciations should not be inferred to the individual level. For
instance, while county infection rates increase in proportion
to the share of the voters favoring Republican candidates,
this does not infer that individual Republican voters are at
greater risk; only that collectively, the entire community—
Republicans, Democrats, and Independents alike—will
have elevated infection rates. Similarly, the positive coef-
ficient for Black population proportions does not necessarily
mean Black individuals are more likely infected; only that
everyone—Black, White, Asian, and others—Iliving in the
county is more likely infected. Even at that community level,
studied characteristics might not be intrinsically related to
outcomes, but merely surface measures of undercurrents.
Statistical power and parsimony considerations preempted
the inclusion of yet more such surface measures, such as
mobility trends [7] and distancing [15], which are so tightly
associated with political preferences [21, 22] that a much
larger sample size would be required to determine whether
such factors exert a unique influence or are simply manifes-
tations of political preferences.

Public Health Implications

This study contributes to understanding COVID-19 by
extending research showing lax adoption of preventative
behaviors in Republican-leaning areas, showing these same
counties experience higher infection and mortality rates
[14-16, 18-21]. This study is also one of the first to demon-
strate the association of county political preferences, race,
segregation, and ethnicity, revealing an interaction effect
that compounds problems for areas already challenged with
pre-existing health disparities [23, 24, 40-42, 47]. Indeed,
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for mortality rates, ethnicity, and race influence was diffi-
cult to detect without political perspectives. Study findings
can help inform policy decisions, identifying community
characteristics associated with worse outcomes, allocating
resources where they will do the most good, and customiz-
ing messaging to maintain protective practice compliance,
including vaccination. In a hurricane state like Florida, the
“perfect storm” analogy seems apt for a situation that saw
election year messaging brought into a swing state where
political affiliation itself was already related to pre-existing
health challenges.

Data Availability To be made available upon request from the cor-
responding author.

Code Availability To be made available upon request from the cor-
responding author.
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