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Abstract

The development of safe and effective COVID-19 vaccines provides a clear path to bring the pandemic to an end. Vac-
cination rates, however, have been insufficient to prevent disease spread. A critical factor in so many people choosing
not to be vaccinated is their political views. In this study, a path model is developed and tested to explore the impacts
of political views on vaccination rates and COVID-19 cases and deaths per 100,000 residents in U.S. counties. The data
strongly supported the model. In counties with a high percentage of Republican voters, vaccination rates were signifi-
cantly lower and COVID-19 cases and deaths per 100,000 residents were much higher. Moving forward, it is critical to
find ways to overcome political division and rebuild trust in science and health professionals.

Introduction

After initially appearing in late 2019, the COVID-19 virus
spread around the world, causing devastation every-
where. By September, 2021, the known worldwide death
toll exceeded 4.6 million. In the U. S, more than 40 mil-
lion people had tested positive for the virus and the death
toll was approaching 700,000. In addition to the physi-
cal health consequences, the economic, social, mental
health, education and other impacts from the pandemic
have been substantial [1-4].

The emergence of COVID-19 was not especially sur-
prising. Scientists and health experts have long warned
of potential devastating impacts of a pandemic resulting
from the emergence of a new disease for which humans
have little or no resistance [5-10]. From a historical per-
spective, COVID-19 is but the latest in a series of infec-
tious diseases that have devastated human communities.
For example, in the fourteenth Century, the Bubonic
Plague killed perhaps 20 million people which was about
one-third of the population of Europe at the time [11].
The Spanish Flu pandemic of 1918 killed an estimated
50 million people [12]. When Europeans began travelling
to the western hemisphere, they brought diseases that
had devastating impacts on native populations [13]. It is
estimated that 55 million Native Americans died from
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diseases introduced from Europe within the first century
of contact. A majority of the population in some loca-
tions were killed [14].

With the COVID-19 pandemic, however, there was
hope that through the development of vaccines, the
disease could be controlled and the world returned to
normal much quicker and with less damage than had
occurred with previous pandemics [15]. Prior to COVID-
19, the time needed to develop a safe and effective vaccine
had been measured in decades [16]. However, resulting
from years of basic scientific research that led to a greater
understanding of human cells, how viruses attack these
cells, and how defenses to the virus can be implemented
[17], safe and effective vaccines were developed in record
time. The genetic sequence of the virus causing COVID-
19 was published on January 11, 2020, and by March 16,
2020 human clinical testing of a vaccine began [18]. Nine
months later, in December 2020, the first vaccines were
being delivered. Results clearly show COVID-19 vaccines
to be very safe and effective [19, 20]. If widely used, these
vaccines could bring the disease under control [21]. For
example, in Portugal and other countries where nearly all
eligible residents are vaccinated, COVID-19 cases have
become rare.

Months after the COVID-19 vaccination process
began, however, the pandemic continued to rage in
many countries around the world. This is largely because
the proportion of the population vaccinated against the
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disease in these countries is insufficient to reach ‘herd
immunity’ In the United States, for example, nearly 175
million persons were fully vaccinated against COVID-19
as of September 1, 2021. This was only 61.6% of eligible
persons (those persons age 12 and over at the time), and
only 52.7% of the total population. Two major factors
explain inadequate vaccination uptake. First, primar-
ily in developing counties, the number of shots available
has been insufficient and the capacity to reach some seg-
ments of the population has been lacking [22]. In some
developed countries, however, the major impediment has
been large numbers of people, especially persons with
certain characteristics, choosing not to be vaccinated
[23-27]. While there has always been vaccine hesitancy
[28-30], COVID-19 vaccine resistance appears different
because of deep political underpinnings. Understanding
why people are refusing to be vaccinated and the role of
political views in these decisions is a question of utmost
significance since these choices have severely hampered
efforts to control the COVID-19 virus.

The goal of this manuscript is to improve our under-
standing of factors related to COVID-19 vaccination
decisions and the consequences of these decisions. While
a number of studies have explored factors related to vac-
cination hesitancy [24-26, 30-32], this study focuses
on the role of political views in explaining variations in
actual vaccination rates across U.S. counties. In addition,
analysis is conducted on the relationship between politi-
cal views, vaccination rates and per capita COVID-19
cases and deaths in U.S. counties. This manuscript con-
tinues with a discussion of vaccination resistance. Fol-
lowing this, a research model is developed and then data
analyzed to test the model.

Vaccination resistance
For generations, Smallpox was among the deadliest of
diseases of humans. Over the centuries, millions of peo-
ple were killed by this terrible disease. Smallpox was
the primary killer of native populations in the Americas
after European contact. Periodic devastating Smallpox
outbreaks occurred in cities throughout the world on a
somewhat regular basis. Then in the late 1700s, Edward
Jenner developed a process to combat Smallpox by inten-
tionally introducing cowpox into humans. By contracting
cowpox, a much less severe disease, people developed
an immunity to the deadly Smallpox. This process alone
saved millions of lives. With later improvement to Small-
pox vaccines, the World Health Organization declared in
1980 that Smallpox, one of the greatest killers of all time,
had been eradicated from the earth [11].

The development of other vaccines has helped dramati-
cally extend human life expectancy and well-being. In
the 1950s Jonas Salk developed a vaccine for Polio. Until
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that time, Polio was killing large numbers of people and
crippling even more. Since the development of the Polio
vaccine, the impacts of the disease have been dramati-
cally reduced. Vaccines were developed for other signifi-
cant diseases including measles, mumps, rubella, tetanus,
typhoid, diphtheria and pertussis. Vaccines have saved
more lives than any other medical technology [33].

Despite the obvious fact that vaccines save lives and
reduce human suffering [34], there has been opposition
to vaccination since the time of Jenner [35]. This oppo-
sition has become more organized and vibrant in recent
years, with help from the Internet and social media [30,
36]. A critical event was an article published in 1998 that
purported a link between the MMR (measles, mumps,
and rubella) vaccine and autism. Later it was found that
the research was faulty and the article was retracted in
2010. The damage, however, had been done and a strong
“anti-vax” movement was growing throughout the world.
The movement was greatly enhanced by tweets from
Donald Trump both before his election and after he
became president [31]. The consequences are profound,
and vaccination rates have been declining around the
world [37].

A significant consequences of declining vaccination
rates is that some diseases that were under control are
reemerging [38, 39]. Measles provides a case-in-point. In
the decade prior to 1963, 3—4 million people in the U.S.
(mostly children) contracted measles each year. Nearly
all children had been infected by the disease before age
15. About 400-500 people died from measles each year.
For thousands more, measles led to a more dangerous
illness, such as encephalitis. After a vaccine for measles
was released in 1963, children were vaccinated through-
out the world, and the number of cases plunged. By 2000,
measles had been eliminated from the U.S. Then, how-
ever, the disease returned. Unvaccinated international
travelers in countries where the disease was not yet elimi-
nated contracted the disease and brought it back into the
U.S. The disease has been able to spread because there
are now so many people who have not been vaccinated.
In 2019 there were about 1300 measles cases in the U.S.
(39]

Opposition to the COVID-19 vaccine emerged imme-
diately after it was announced that vaccine develop-
ments were under way. As preparations were being made
for the release of COVID-19 vaccinations, social media
posts presented a range of falsehoods about the vac-
cines, including claims that COVID vaccines would alter
DNA, negatively affect fertility, or that the government
was injecting microchips into people so that their behav-
ior could be monitored [40]. Many people maintained
that whether or not they were vaccinated was a personal
choice that should not be mandated by the government.
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For these and other reasons, large numbers of people are
resistant to receiving COVID-19 vaccination. People with
certain characteristics are much more susceptible to such
arguments and thus more likely to choose not to be vac-
cinated than others. Of special interest for this study is
the role of political views in influencing vaccination rates
and consequently COVID-19 impacts.

Research model

The proposed research model utilized in this study is
presented in Fig. 1. This model suggests that three exog-
enous factors (race/ethnicity, educational attainment,
and poverty) help explain variations in political views.
Political views then are expected to strongly influence
vaccination rates, which, in turn, influence the severity
of COVID-19 in U.S. counties as measured by COVID-
19 cases and deaths per 100,000 residents. The exogenous
variables and political views are also expected to have
both direct and indirect impacts on COVID-19 cases and
deaths per 100,000 residents. Each portion of the model
is described below.

Exogenous variables

Three exogenous variables were selected for use in this
analysis. These variables were chosen because previous
research has shown them to be strongly related to politi-
cal views [41-44]. These variables are also expected to
have direct effects on both vaccination rates and COVID-
19 cases and deaths. The exogenous variables are then
expected to indirectly influence vaccination rates and
COVID-19 impacts through their relationship with polit-
ical views.

Race/ethnicity

Analysis of the 2016 and 2020 presidential elections
found that a large proportion of the non-college edu-
cated non-Hispanic white population voted for Donald
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Trump [41, 45-47]. Trump’s domination of the white
vote is part of a trend where the political parties have
become increasingly different on racial issues. Since
passage of the Civil Rights Act in 1964, Democrats
have emphasized policies supported by minorities such
as affirmative action, fair housing, school integration,
higher minimum wages, and the elimination of discrim-
ination in the workplace. As a consequence, minorities
have voted heavily Democrat ever since [48, 49].

With the pro-minority platform of Democrats,
Republicans recognized an opportunity to pull away
some white voters who had previously voted Demo-
crat [50]. Beginning with the Nixon campaign of 1968,
Republicans implemented a “Southern strategy” that
made an appeal to racial conservatism [51-55]. Racial
conservatism maintains that minorities no longer face
discrimination and minority disadvantages are due to
their poor work ethic and failure to embrace Ameri-
can values. At the same time, poor whites are told by
Republicans that their circumstances are made worse
because so many resources are diverted to programs
that benefit undeserving minorities [56—58].

To a large extent, Republican plans have worked. The
Republican party now has strong support from the
white working class [44]. Subsequently, race/ethnicity
has become an important predictor of voting behavior
[59]. The relevance of the race/ethnicity variable was
especially high in both the 2016 and 2020 elections as
Trump ran campaigns that effectively motivated white
voters around their racial identity [45]. Trump’s cam-
paign had clear racial undertones and studies have
shown that this helped him receive a higher proportion
of the white vote than Republican candidates in previ-
ous elections [60]. A study of Iowa voters [46], found
that race, not economics was the critical factor moti-
vating Trump voters. Smith and Hanley [47] concluded
Trump’s supporters voted for him because they shared

Race/Ethnicity

Political Views

Per Capita COVID-19
Cases and Deaths

Educational Attainment

Poverty

Fig. 1 Research Model Used in the Analysis

Percent Vaccinated
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his racial prejudices, not because they were financially
stressed.

For this study, it is thus expected that there will be a
positive relationship between the percent of residents in
a county that are non-Hispanic white and the percent
voting for Trump in the 2020 presidential election. Fur-
ther, it is expected that counties with high proportions of
non-Hispanic white residents will have lower vaccination
rates, largely because of the indirect effects of political
views. Additionally, low vaccination rates are expected
to result in more severe COVID-19 impacts in counties
with large non-Hispanic white populations, a finding
supported by existing studies [61].

Educational attainment

In recent elections, persons with higher levels of educa-
tional attainment have tended to vote Democrat. Several
factors may explain this tendency including views on
environmental issues, cultural views and attitudes about
science. First, highly educated persons are more likely
to support the environmental platform of Democrats
[62—64]. In contrast, Republicans maintain that environ-
mental protection policies tend to harm the economy.
Second, persons with higher levels of educational attain-
ment are more likely to be supportive of the inclusive
multicultural society emphasized by Democrats [65].
Republican support generally comes from persons with
less education who are threatened by these cultural ide-
als and the changes they represent [57]. Finally, persons
with higher levels of educational attainment are more
likely to be troubled by science denial. Science denial
is more prevalent among Republicans than Democrats
[66-70]. Science denial is especially relevant in this study
about vaccinations, which have been developed and are
strongly supported by the scientific community. Thus,
in counties with high levels of educational attainment, it
is expected that the proportion of votes for Trump will
be reduced. Further, with greater trust in science, edu-
cational attainment levels are expected to be positively
related to vaccination rates, an expectation supported in
a study by Sun and Monnat [27]. Combined, these fac-
tors are expected to result in lower per capita cases and
deaths from COVID-19 in counties with high levels of
educational attainment.

Poverty

Poverty rates are much higher in communities with large
minority populations [71]. Consequently, since minori-
ties are more likely to vote Democrat, it is expected that
there will be an inverse relationship between poverty
rates in a county and the percent voting for Trump in that
county. It is further expected that there will be an inverse
relationship between poverty rates and vaccination rates,
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in spite of political views [72]. Reasons for low vaccina-
tion rates in high poverty communities include language
barriers and a lack of trust in health experts [73, 74].
Thus, Moore et al. [75] found significant levels of vac-
cine resistance in low-income black communities in the
South. Finally, research has found that high poverty com-
munities have significantly higher rates of COVID-19
cases and deaths than communities with lower poverty
rates [61, 76-78]. Often persons in poverty are living in
crowded and unsanitary conditions that enhance disease
spread. Additionally, persons living in poverty are more
likely to have underlying health conditions and often have
inadequate health care [79, 80]. The relationship between
poverty levels and both vaccination rates and per capita
COVID-19 cases and deaths is expected to be indirectly
impacted by political views.

Political views

The widespread use of safe and effective COVID-19
vaccines represents a clear path to end the COVID-19
pandemic. Unfortunately, vaccination levels have not
been high enough to stop disease spread. A critical fac-
tor in vaccine resistance is political views [27]. The
role of politics has had a critical impact on COVID-19
responses to the pandemic in the U.S. from the outset.
From the beginning, Democrats were much more likely
than Republicans to take the threat of the virus seri-
ously and to support efforts to control it [81, 82]. Thus,
early research found that counties with a higher share
of Republican voters tended to have lower perceptions
of the dangers of COVID-19, and these perceptions led
to riskier behavior [83, 84]. States with more Republican
voters were more resistant to stay-at-home orders [85].
In more religious states, which tend to be heavily Repub-
lican, people were found to be more mobile during the
pandemic despite recommendations to stay home [86].
Perry et al. [87] found that Christian nationalism, which
has strong ties to the Republican Party, was related to
many of the far-right responses to COVID-19, includ-
ing unfounded conspiracy theories. As a consequence
of these views, Albrecht [61] found that counties with
a high proportion of Trump voters had more per capita
cases and deaths from COVID-19 than counties with
fewer Trump voters.

Politics have also greatly influenced views about
COVID-19 vaccines. Research has confirmed a strong
relationship between political views and vaccination
uptake in both the United States and other countries.
These studies have consistently found political conserva-
tives to be more vaccine resistant [23, 26, 27, 88, 89].
Events like those occurring in Moroni in rural Utah on
April 30, 2021 are characteristic of opposition to vaccines
in conservative communities. In what was advertised as
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a “Night of Liberty,” the world’s largest syringe (made of
wood) was burned as hundreds of people watched and
cheered to protest “Medical Tyranny” [90]. A big issue in
vaccine hesitancy among conservatives is science skepti-
cism [91].

Political differences relative to views about COVID-
19 and vaccinations to combat the disease started at the
top. From the beginning, the severity of the pandemic
was downplayed by President Trump. Trump talked
about how the virus would magically disappear. He then
claimed that the virus would be eliminated by warmer
spring weather. For months, he argued that we were turn-
ing the corner and that the disease wasn't that bad any-
way. He recommended ways of addressing the disease
that lacked scientific merit. Trump held political rallies
where thousands of people gathered, most not wearing
masks. Reacting to shut down policies intended to slow
disease spread, Trump tweeted messages such as “Liber-
ate Michigan” [92].

Conservative opposition to vaccines was enhanced by
the support of Donald Trump. Over the years, Trump has
sent many tweets with anti-vax and pro-conspiracy the-
ory themes. For example, in 2014 he tweeted, “Healthy
young child goes to doctor, gets pumped with massive
shot of many vaccines, doesn’t feel good and changes —
AUTISM. Many such cases” On September 2, 2015 he
tweeted, “I am being proven right about massive vacci-
nations — the doctors lied. Save our children and their
futures!” A study by Hornsey et al. [31] found that these
statements had an effect and that Trump voters were
more likely to express vaccine hesitancy, distrust medi-
cal authorities, and believe conspiracy theories about
COVID-19 vaccines.

Beyond the president, other political leaders and
media outlets sent divergent messages on COVID-19.
Again, Republicans and the right-wing media tended to
downplay the threat of the disease and express opposi-
tion to steps intended to prevent spread [93]. Fridman
et al. [94] found a critical factor in vaccine resistance
was exposure to right-wing media. With support from
Republican leaders and the right-wing media, protests
were held throughout the country in opposition to mask
mandates, business and school closures, and vaccina-
tion mandates. In many communities, wearing a mask
or getting a vaccine became a political statement, with
many Republicans arguing that these actions violated
their individual freedoms and were unnecessary anyway.
The consequence was increased levels of virus spread in
Republican-dominated counties. A study from early in
the pandemic found that counties where Trump received
a higher proportion of the vote were initially safer from
the virus, but this changed as the pandemic progressed,
and these counties then experienced severe impacts [95].
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Research shows that a likely reason for the initial safety
of Trump-leaning counties from the disease is that they
tend to be more rural where people are naturally social
distanced and less likely to be reliant on mass transit,
conditions which enhance virus spread [61]. This same
study found a positive relationship between the percent
voting for Trump in a county and the severity of the pan-
demic in that county. In this study, we expect an inverse
relationship between the percent voting for Trump and
vaccination rates. Lower vaccination rates are expected
to lead to higher rates of COVID-19 cases and deaths.

COVID-19 cases and deaths

The ultimate dependent variables for this study are
COVID-19 cases and deaths per 100,000 residents. Dis-
ease rates are expected to be lower in counties where
vaccination rates are higher, where the percent voting for
Trump is lower, where the percent non-Hispanic white
population is lower, where educational attainment levels
are higher and where poverty rates are higher.

Methods

The county is the unit of analysis for this study. Counties
are relatively small geographic units for which data are
available for all of the variables utilized. The analysis is
based on 3112 counties for which data are available on all
of the variables used in the analysis [61]. The dependent
variables are the number of COVID-19 cases and deaths
per 100,000 residents by county between March 1, 2021
and September 1, 2021. This time period was chosen
because it is a six-month period between the time when
vaccines became readily available and a time-period long
enough so that the consequences of vaccine use or the
lack thereof to be apparent. To measure the dependent
variables, county level data were obtained from the New
York Times dataset [96]. This dataset provides the cumu-
lative number of COVID-19 cases and deaths for each
county in the U.S. on a daily basis. New York Times data
is obtained from state, regional and county sources on a
continual basis. New York Times data is virtually identi-
cal to data from other sources since all data providers get
their information from the same places. The advantage of
the New York Times dataset is that it is available to the
general public and can be easily downloaded.

For this study, the total number of COVID-19 cases
and deaths in each county were downloaded on three
different dates - May 1, 2020, March 1, 2021 and Sep-
tember 1, 2021. Data from all three dates are used in
categorical tables showing the progression of the dis-
ease over time in counties that vary by political views
and vaccination rates. The dependent variables used
in the path analysis were then created by subtracting
COVID-19 cases and deaths in each county on March
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1, 2021 from COVID-19 cases and deaths on Septem-
ber 1, 2021. This number is then divided by the total
population of that county as reported by the 2014—
2018 American Community Survey and multiplied by
100,000.

Vaccination rates are based on CDC (Center for Dis-
ease Control and Prevention) data as downloaded on
September 1, 2021. This measure shows the percent of
persons in each county who were fully vaccinated. At this
time, children 11 and younger were not eligible to be vac-
cinated. Political views are measured by the percent of
votes for Donald Trump in each county in the 2020 presi-
dential election. County level voting data were down-
loaded from the New York Times [97] and determination
was made of the percent of voters in each county that
cast their ballot for Donald Trump in the 2020 presiden-
tial election. Data for the three exogenous variables were
obtained from the 2014-2018 American Community
Survey. Race/ethnicity is measured by the percent of resi-
dents in each county that are non-Hispanic white; educa-
tional attainment is determined by the percent of persons
aged 25 and older in each county with a college degree;
and poverty is measured by the percent of person in each
county living below the census defined poverty line.

All methods were performed in accordance with rele-
vant guidelines and regulations. The analysis begins with
a categorical overview of the relationship between both
political views and vaccination rates on COVID-19 cases
and deaths over time. These tables also show the exog-
enous variables by political views and vaccination rates.
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This is followed by an analysis of the path model pre-
sented in Fig. 1.

Findings

In Table 1 data are presented showing COVID-19 cases
and deaths at 3 points in time — May 1, 2020; March 1,
2021; and September 1, 2021 by categories of county rela-
tive to the percent that voted for Trump in the 2020 pres-
idential election. May 1, 2020 represents the early portion
of the pandemic; March 1, 2021 is when vaccines were
becoming available to large portions of the population,
and September 1, 2021 is when the consequences of vac-
cination choices should be evident. Counties are divided
into 5 categories relative to the percent of voters who cast
their ballot for Donald Trump in the 2020 presidential
election. These categories are: 1) counties where Trump
received less than 25% of the vote; 2) counties where
Trump received from 25 to less than 45% of the vote; 3)
counties where Trump received from 45 to less than 55%
of the vote; 4) counties where Trump received from 55 to
less than 75% of the vote; and 5) counties where Trump
received 75% or more of the vote.

Table 1 shows that, as expected, political views were
strongly related to pandemic outcomes. Early in the pan-
demic, COVID-19 cases and deaths were much more
extensive in counties where Trump received few votes.
These counties tend to be large urban counties where the
disease was concentrated in the first few months of the
pandemic. This is evident because the number of resi-
dents per county is large. By March 1, 2021, this situation

Table 1 Covid-19 Cases and Deaths by Percent Fully Vaccinated by Percent Voting for Trump

Percent Voting for Trump
Variable Less than 25 25-45 45-55 55-75 Greater than 75 Total

May 1, 2020 (N=54) (N=328) (N=317) (N=1,310) (N=1,103) (N=3,112)
Total COVID-19 Cases 237,724 469,778 219,777 151,069 20,840| 1,099,188
Cases per 100,000 798 383 329 177 91 336
Total COVID-19 Deaths 6,593 22,810 9,975 6,239 928 46,545
Deaths per 100,000 22.1 18.6 14.9 7.3 4.0 14.2
March 1, 2021

Total COVID-19 Cases 2,107,251 10,245,607 6,038,071 7,741,942 2,214,591 28,347,462
Cases per 100,000 7,076 8,359 9,039 9,074 9,614 8,656
Total COVID-19 Deaths 45,514 182,121 97,774 133,636 41,841 500,886
Deaths per 100,000 152.8 148.5 146.4 156.6 181.6 152.9
September 1, 2021

Total COVID-19 Cases 2,849,504 13,853,419 8,293,093 10,871,076 3,079,970| 38,947,062,
Cases per 100,000 9,569 11,302 12,415 12,742 13,368 11,892
Total COVID-19 Deaths 53,284 222,432 120,347 168,616 54,452 619,131
Deaths per 100,000 178.9 181.5 180.2 197.6 236.4 189.0]
COVID-19 Cases per 100,000, March 1,2021-September 1, 2021 2,493 2,943 3,376 3,668 3,754 3,236
COVID-19 Deaths per 100,000, March 1,2021-September 1, 2021 26.1 33.0 33.8 41.0 54.8 36.1
Total Population 29,778,394 122,572,718 66,801,292 85,319,109 23,036,379|327,507,89
Percent Non-Hispanic White 435 56.7 68.4 79.6 85.6 77.6)
Percent with College Degree 37.3 29.7 25.5 19.7 16.2 20.4]
Percent in Poverty 215 18.4 17.2 16.1 16.6 16.7
Percent Voting for Trump 18.5 37.0 50.1 66.1 81.7 66.1]
Percent Vaccinated 55.3 53.1 49.0 42.2 34.7 41.6
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had reversed, and cases and deaths were more extensive
in Trump leaning counties. After March 1, 2021 when
vaccines were readily available, differences by politi-
cal views became more pronounced. In the 6 months
between March 1, 2021 and September 1, 2021, COVID-
19 deaths increased by 26.1 per 100,000 residents in
counties where Trump received less than 25% of the
votes, while the rate of increase was more than twice
as great (54.8 per 100,000 residents) in counties where
Trump received more than 75% of the vote.

Table 1 also shows that vaccination rates were much
lower in counties where Trump received a large portion
of the vote. While 34.7% of residents were vaccinated in
the average county where Trump received 75% or more
of the vote, this proportion was much higher (55.3%)
in the average county where Trump received less that
25% of the vote. Table 1 also shows that counties where
Trump received a high share of votes tended to have a
higher percent of non-Hispanic white residents, a lower
proportion of adults with a college education and a lower
share of residents in poverty.

Table 2 presents data showing that vaccination rates
have significant implications for COVID-19 cases and
deaths per 100,000 residents. For this table, counties have
been broken into quartiles based on the percent of the
population that is fully vaccinated. Early in the pandemic,
the disease was centered in urban areas, where high pro-
portions of the population would become later become

Table 2 Covid-19 Cases and Deaths by Percent Fully Vaccinated
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vaccinated when it was available. By March 1, 2021,
circumstances had completely flipped. Then between
March 1, 2021 and September 1, 2021, COVID-19 cases
and deaths increased much faster in counties with low
vaccination rates than in counties with high vaccination
rates, as expected. Table 2 also shows that counties with
high vaccination rates had a lower percentage of Trump
votes, a smaller proportion of non-Hispanic white resi-
dents, higher educational attainment levels, and lower
poverty rates.

Path analysis results testing the research model devel-
oped for this study are presented in Table 3. The first
panel of Table 3 shows the relationship between the
exogenous variables and political views. As expected, all
3 variables are strongly related to political views and in
the predicted direction. Counties most likely to vote for
Trump included those with high proportions of non-
Hispanic whites, low levels of educational attainment and
low poverty rates. These 3 variables alone explain 70% of
the variation in percent voting for Trump.

For the second panel, percent of persons fully vacci-
nated by county is the dependent variable. As expected,
vaccination rates were inversely related to the percent of
Trump voters (total effects=—.3321). The direct effect
for the percent of non-Hispanic white residents on vac-
cine rates was negative. Additionally, there were further
negative indirect effects through political views. Thus,
the total effects were —.3643. Further, as predicted, the

Percent of Persons 12 and Older Fully Vaccinated

Lowest Quartile| Second Quartile| Third Quartile| Highest Quartile Total
May 1, 2020 (N=779) (N=778) (N=783) (N=772) (N=3,112)
Total COVID-19 Cases 28,677 54,485 143,397 872,629 1,099,188
Cases per 100,000 143 159 194 438 336
Total COVID-19 Deaths 1,226 2,115 8,129 35,075 46,545
Deaths per 100,000 6.1 6.2 11.0 17.6 14.2
March 1, 2021
Total COVID-19 Cases 1,970,669 3,289,344 6,709,897 16,377,552 28,347,462
Cases per 100,000 9,805 9,582 9,081 8,222 8,656
Total COVID-19 Deaths 37,228 56,258 118,135 289,265 500,886
Deaths per 100,000 185.2 163.9 159.9 145.2 152.9
September 1, 2021
Total COVID-19 Cases 2,789,612 4,570,512 9,272,814 22,314,124 38,947,062
Cases per 100,000 13,880 13,314 12,550 11,202 11,892
Total COVID-19 Deaths 47,621 73,229 149,612 348,669 619,131
Deaths per 100,000 236.9 213.3 202.5 175.0 189.0
COVID-19 Cases per 100,000, March 1,2021-September 1, 2021 4,075 3,732 3,469 2,980 3,236
COVID-19 Deaths per 100,000, March 1,2021-September 1, 2021 51.7 49.4 42.6 29.8 36.1
Total Polulation 20,098,452 34,327,889 73,888,790 199,192,761( 327,507,892
Percent Non-Hispanic White 80.2 78.1 78.3 73.5 77.6
Percent with College Degree 15.7 17.5 19.9 28.5 20.4
Percent in Poverty 18.6 18.0 16.2 14.1 16.7
Pecent Voting for Trump 76.7 71.0 65.4 51.2 66.1
Percent Vaccinated 28.7 37.4 44.2 56.3 41.6
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Percent Vaccinated on COVID-19 Cases and Deaths per 100,000 (N=3,112)
Indirect Effects Via:
Dependent Variable Predermined Variable Direct Effects| Percent Voting for Trump | Percent Vaccinated | Total Effects| Model R2
Percent Non-Hispanic White .4708 - - .4708* .70*
Percent Voting for Trump |Percent with College Degree -.6483 - - -.6483* -
Percent in Poverty -.1698 - - -.1698* -
Percent Voting for Trump -.3321 - - -.3321* .56*
percent Vaccinated Percent Non-Hispanic White -.2080 -.1563 - -.3643 -
Percent with College Degree .2888 .2153 - .5041* -
Percent in Poverty -.2776 .0564 - -.2212 -
Percent Vaccinated -.0527 - - -.0527 .19%*
Percent Voting for Trump 4859 - .0175 .5034 -
COVID-19 Cases per 100,00 |Percent Non-Hispanic White -.2200 .2288 .0082 .0170 -
Percent with College Degree .0739 -.3150 -.0113 -2524 -
Percent in Poverty .2125 -.0825 -.0030 .1270 -
Percent Vaccinated -.1394 - - -.1394 .29%
Percent Voting for Trump .2872 - .0463 .3335 -
COVID-19 Deaths per 100,00 | Percent Non-Hispanic White -.2634 .1352 .0219 -.1063 -
Percent with College Degree -.2121 -.1862 -.0300 -.4283 -
Percent in Poverty .1628 -.0488 -.0079 .1061 -

direct effect between educational attainment and vac-
cination levels was a positive .2888. Additionally, edu-
cational attainment positively impacts vaccination rates
indirectly through political views as highly educated
counties tended to have a lower percent of votes for
Trump. The total effect was thus a very strong .5041. The
direct effect between poverty rates and vaccination rates
was negative, meaning persons in poverty are less likely
to be vaccinated. Persons in poverty, however, are less
likely to vote for Trump, which positively impacts vacci-
nation rates. The total effects are still an inverse —.2212.

Overall, these 4 variables explain 56% of the variation in
vaccination rates.

The next panel explores variations in COVID-19 cases
per 100,000. These results are graphically presented in
Fig. 2. Percent vaccinated is only weakly and inversely
related to COVID-19 cases. The best predictor of
COVID-19 cases was political views, where counties with
a high proportion of Trump voters had much higher rates
of COVID-19 cases. Counties with higher proportions
of non-Hispanic white residents tended to have lower
rates of COVID-19 cases. This negative direct effect was

Percent Non-Hispanic White ‘

Percent Voting for Trump

Percent with College Degree ‘

Percent in Poverty

‘ Percent Vaccinated
-.2776

Fig. 2 Relationships Between Variables Used in the Model and Per Capita COVID-19 Cases from March 1, 2021 to September 1, 2021
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largely eliminated because of the positive indirect effects
through political views, since counties with a high per-
cent of non-Hispanic white residents were more likely
to vote for Trump. Thus, the total effects were near zero.
The total effects of educational attainment were strongly
negative. This is mostly because of the indirect effects via
political views since counties with high levels of educa-
tional attainment tend to cast a low percent of votes for
Trump, which leads to fewer COVID-19 cases. Finally,
counties with high poverty rates tended to have higher
disease rates. The total effects were less than the direct
effects because of the indirect effects via political views.
High poverty counties tend not to vote for Trump in
large numbers which indirectly results in fewer COVID-
19 cases. Overall, the variables in the model explained
19% of the variation in COVID-19 cases per 100,000.

The final panel in Table 3 explores COVID-19 deaths
per 100,000. Analysis results are graphically presented in
Fig. 3. The strongest predictor of COVID-19 deaths was
educational attainment. Counties with higher propor-
tions of persons with a college degree had lower death
rates. The direct effects for this relationship were sub-
stantial. Additionally, the indirect effects via political
views were substantial as well since counties with high
levels of educational attainment tend to cast a low per-
cent of votes for Trump. Percent voting for Trump was
also strongly and positively related to COVID-19 death
rates. Death rates increase as the percent of votes for
Trump increase. Direct effects show that counties with
large non-Hispanic white populations had lower death
rates. Because these counties tended to vote for Trump,
which was positively related to COVID-19 deaths, the
total effects were much weaker. Finally, poverty rates
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were positively related to COVID-19 death rates. In total,
the variables in the model explained 29% of the variation
in COVID-19 deaths.

Conclusions

The data analyzed in this manuscript found strong sup-
port for the research model that had been developed.
Three exogenous variables were strongly related to the
percent voting for Trump. Percent voting for Trump was
strongly and inversely related to percent vaccinated. As
vaccination rates increased, COVID-19 cases and deaths
per 100,000 tended to decline. Most significantly, not
only were political views strongly related to vaccination
rates, but also had important implications for COVID-19
cases and deaths. In Trump leaning counties, COVID-
19 cases and deaths were more extensive than in coun-
ties where Trump received a lower percent of the vote. In
counties where Trump received less than 25% of the vote,
death rates per 100,000 were less than half as high as in
counties where Trump received 75% or more of the vote
between March 1, 2021 and September 1, 2021.

The consequences are profound. Because Republican
political and thought leaders have downplayed the virus
and failed to encourage vaccination, Republican leaning
counties have failed to implement safety measures, failed
to get a high proportion of residents vaccinated, and as a
consequence suffered higher COVID-19 case and death
rates. Combatting a virus should not be political. Politi-
cal division has meant that the consequences of COVID-
19 in the U.S. have been far worse than necessary. Most
troubling, thousands of lives have been lost unneces-
sarily because people have not followed the advice of
health experts. There is no question that the U.S. and the

Percent Non-Hispanic White

Percent with College Degree

Percent in Poverty

v
‘ Percent Vaccinated
-.2776

Fig. 3 Relationships Between Variables Used in the Model and COVID-19 Deaths from March 1, 2021 to September 1, 2021
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world will face future health or other crises. By reducing
profound political divisions, we will be in much better
position to address the problems, save lives and reduce
economic and other costs. Misinformation is a problem
everywhere, and this concern is amplified by social media
[30]. A first and vital step in reducing divisions is restor-
ing trust in science and health experts. In countries with
multiple political parties, it may be possible for differ-
ent parties to join forces to work for the common good,
something that has been difficult to achieve in the U.S.
where a two-party system is deeply entrenched. Regard-
less of how difficult it is to achieve it is critical that con-
tinued efforts be made to restore trust in science and
health experts so that we can more effectively address
the vital problems of today and those that will emerge in
years to come.
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