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ABSTRACT

Background COVID-19 has impacted more than 200 countries. However in the USA, the response to the COVID-19 pandemic has been

politically polarized. The objective of this study is to investigate the association between political partisanship and COVID-19 deaths rates in

the USA.

Methods This study used longitudinal county-level panel data, segmented into 10 30-day time periods, consisting of all counties in the USA,

from 22 January 2020 to 5 December 2020. The outcome measure is the total number of COVID-19 deaths per 30-day period. The key

explanatory variable is county political partisanship, dichotomized as Democratic or Republican. The analysis used a ZINB regression.

Results When compared with Republican counties, COVID-19 death rates in Democratic counties were signi�cantly higher (IRRs ranged from

2.0 to 18.3, P < 0.001) in Time 1–Time 5, but in Time 9–Time10, were signi�cantly lower (IRRs ranged from 0.43 to 0.69, P < 0.001).

Conclusion The reversed trend in COVID-19 death rates between Democratic and Republican counties was in�uenced by the political

polarized response to the pandemic. The �ndings support the necessity of evidence-based public health leadership and management in

maneuvering the USA out of the current COVID-19 pandemic and prepare for future public health crises.

Introduction

COVID-19 has had a devastating impact on countries globally,

spreading to more than 200 countries.1 While some countries

have been able to control and gradually recover from the

outbreak, the USA has been unsuccessful in containing the

e�ects of the COVID-19 pandemic. Although the USA has

about 4.2% of the world’s population, it has 19% of the

world’s total COVID-19 deaths.2 As of 31 December 2020,

the USA leads the world with both the highest recorded

confirmed COVID-19 cases (20 026 231 confirmed cases)

and confirmed deaths due to COVID-19 (345 866 deaths).1

In 2021, the COVID-19 pandemic is predicted to get worse

in the USA, with expected increases in the rates of both the

number of confirmed cases and deaths.

In an attempt to contain the spread and reduce the direct

risk of exposure to COVID-19, the Centers for Disease Con-

trol and Prevention (CDC) and public health state agencies

recommended preventive behaviors, such as wearing masks,

voluntary social distancing, cleaning guidelines, hand washing

and shelter-in-place orders, to protect individuals until the

availability of a vaccine.3 Compliance with these preventive

behaviors not only protects individuals themselves but also

creates positive externalities by slowing the spread of the

virus, lowering the risk of infecting others and significantly

curtailing deaths.4,5

However, the extent to which states and individuals adhere

to the COVID-19 guidelines has become politically polarized,

furthering the divide between partisan groups. For instance,

a state’s political orientation appears to determine the timing

and duration of shelter-in-place orders, business lockdowns

and mask mandates in response to COVID-19.6,7 Media

outlets further influenced partisan behaviors, by delivering

mixed messages about the seriousness of COVID-19 and

importance of preventive behaviors, which have biased indi-

vidual attitudes and responses to the COVID-19 virus.8,9

Individuals who identify as Democrats are more willing to

comply with COVID-19 guidelines versus individuals who

identify as Republicans.10–12 Given the variation in response

to the COVID-19 pandemic due to political party a�liation,

partisanship may be a risk factor for the rising rates of the

COVID-19 pandemic in 2020 and in the future.

This study proposes to investigate the trend in COVID-19

death rates between Democratic and Republican
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counties. The authors hypothesize that the county political

party a�liation is associated with the disparities in county-

level COVID-19 death rates. As the political divide has

deepened in recent decades,13 the results from this study

will emphasize the public health implications of managing a

pandemic under a political polarized environment.

Methods

Data sources and study sample

The study utilized county-level data. COVID-19 confirmed

cases and deaths at the county-level were downloaded from

USAFacts from 22 January 2020 through 5December 2020.14

County-level political partisan was determined using the

2016 U.S. presidential election results available from TheNew

York Times.15 County-level demographics and characteristics

were obtained from the Area Health Resource File.16 All

data sets were merged using the 5-digit County Federal

Information Processing Standard code identifiers.

The study sample was a longitudinal, balanced panel con-

sisting of all counties in the 50 US states and the District

of Columbia. The data were segmented into 10 30-day time

periods: (i) Time 1: 10 February 2020 to 10 March 2020, (ii)

Time 2: 11 March 2020 to 9 April 2020, (iii) Time 3: 10 April

2020 to 9 May 2020, (iv) Time 4: 10 May 2020 to 8 June

2020, (v) Time 5: 9 June 2020 to 8 July 2020, (vi) Time 6: 9

July 2020 to 7 August 2020, (vii) Time 7: 8 August 2020 to 6

September 2020, (viii) Time 8: 8 August 2020 to 6 September

2020, (ix) Time 9: 7 October 2020 to 5 November 2020 and

(x) Time 10: 6 November 2020 to 5 December 2020. Since

the first death from COVID-19 was recorded on 10 February

2020, the time period prior to this date (22 January 2020 to

9 February 2020) was excluded from the analysis. Counties

with no residents were excluded from the final sample. The

final study sample consisted of 3140 counties (31 400 county-

month observations).

Variable de�nitions

Dependent variable

The outcome measure is the total number of COVID-19

deaths for each county for each respective 30-day time period.

The COVID-19 deaths are confirmed by laboratory evidence

for COVID-19 or by meeting clinical criteria and epidemio-

logical evidence as established by the CDC.17 For the study

period, there were a total of 275 861 COVID-19 deaths.

Key explanatory variable

There are three key explanatory variables: (i) a dichotomous

variable for Democratic counties that had the majority of

votes forHilary Clinton in 2016, with the counties that had the

majority of votes for Donald Trump as the reference group;

(ii) a set of time dummies for Time 2–Time 10 (30 days in

length eachTime), with Time 1 as the reference group; and (iii)

an interaction between Democratic counties and each time

period indicator, which provides the change in the number of

COVID-19 deaths for each time period between Democratic

and Republican counties.

Confounding variables

A series of county-level characteristics were included in

the model: two dichotomous variables for Micropolitan

and rural counties (Metropolitan counties as the referent

category) as measures of geography; the total number of

confirmed COVID-19 cases for each county for each of the

10 time periods, which provides a measure of magnitude and

spread of the disease over the study time period; population

density, calculated as the number of people per square mile,18

which has been theorized to influence the rate of spread of

infection and eventually increasing the likelihood of dying

from COVID-19;19 and the total hospital beds per 1000

populationmeasures access and available healthcare resources

to respond to increasing demand of COVID-19 patients

and mitigating preventable deaths.20 Since COVID-19

has a disproportionate impact on deaths for the elderly,

impoverished people, racial and ethnic minorities, and indi-

viduals with underlying conditions,21,22 the percent seniors

(age ≥ 65 years), median household income, percentage of

African Americans and Hispanic/Latino population, and

the Centers for Medicare and Medicaid Services (CMS)

Hierarchical Condition Category (HCC) risk scores23 at the

county level were used as indicators of sociodemographic

and clinical factors.

Statistical analysis

Descriptive statistics were used to summarize the county-

month level data. Bivariate analyses (t-tests for continuous

variables and chi-square tests for categorical variables) were

used to test the di�erences on each measure between Demo-

cratic and Republican counties. Statistical significance was set

at α < 0.05 for all analyses. The data management and analysis

were performed using Stata 14.0 (College Station, TX).

A zero-inflated negative binomial (ZINB) regression was

used for the analysis because there are a large proportion of

counties with no deaths during the study time period and the

number of COVID-19 deaths per county are highly skewed

and over-dispersed.24,25 This model considers two pathways.

One pathway uses the negative binomial regression model.

The interaction between the county political partisanship
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variable and each time period measures the di�erence in

COVID-19 deaths between Democratic and Republican

counties during the each time period. This part of the regres-

sion included county-level confounders. The other pathway

uses a logistic regression model to estimate the likelihood of

no deaths from COVID-19, commonly referred to as ‘excess

zeros’ (e.g. survival due to not contracting COVID-19).

This part of the regression included population density and

the county-level confirmed COVID-19 cases. The number

of county-level confirmed COVID-19 cases is negatively

associated with ‘excess zero’ deaths, while the population

density is positively associated with ‘excess zero’ deaths.19

Finally, states implemented policies and deployed resources

to control the pandemic, which influence residents’ likelihood

of exposure and death from COVID-19.12 To control for the

state-level fixed e�ects, the ZINB model included clustering

at the state-level. To ease interpretation, the ZINB model

coe�cients are presented as incidence rate ratios (IRRs) for

the negative binomial regression part of the analysis and odds

ratios for the logistic regression part of the analysis.

Results

For the 10 time periods, the final study sample included 31 400

county-month observations (3140 counties). There were

4860 Democratic county-month observations (486 counties)

and 26 540 Republican county-month observations (2654

counties).

Figure 1 displays the average COVID-19 mortality per

100 000 population per time period for Democratic and

Republican counties. The average COVID-19mortality rate in

Democratic counties initially increases, reaching the highest

rate in Time 3 (16.4 per 100 000), followed by an overall

gradual decrease for the remaining time periods. During

the same time period, in Republican counties, the average

COVID-19 mortality rate progressively increased, reaching

the highest rates in Time 10 (27.4 per 100 000). During

the first 7 time periods, Democratic counties have a higher

average COVID-19 mortality rate compared with Republican

counties. This trend reverses in Time 9 and Time 10, where

Republican counties experience a higher average COVID-19

mortality rate than Democratic counties.

Figure 2 displays the unadjusted total number of

COVID-19 deaths for Democratic and Republican counties

during the 10-month time period. While the total number of

COVID-19 deaths is higher for Democratic counties in the

first 7 time periods, fromTime 8 throughTime 10, the trend in

total number of COVID-19 deaths reverses with Republican

counties experiencing a higher total number of COVID-19

deaths. Both Figures 1 and 2 confirm the study hypothesis

that county-level political partisanship is associated with

COVID-19 deaths.

Table 1 presents descriptive statistics for study variables

between Democratic or Republican counties. The average

COVID-19 deaths and confirmed cases per month were

higher for Democratic counties (34.1 deaths and 1536.1

confirmed cases) compared with Republican counties (4.1

deaths and 257.5 confirmed cases). Additionally, several

county characteristics between Democratic counties and

Republican counties are di�erent. For example, Democratic

counties, compared with Republican counties, have a higher

population density per square mile (1149.8 versus 96.2), more

total hospital beds per 1000 population (3.3 versus 2.9), higher

unemployment rate (4.4 versus 4.1%) and higher median

household income ($55 530 versus $50 290), as well as a larger

percentage of African Americans (21.3 versus 6.5%) and the

population ≥ 65 years (19.3 versus16.2%).

Table 2 presents the adjusted IRR for each time period

between the Democratic and Republican counties after con-

trolling for confounders. The IRR was calculated using the

regression coe�cients from county political partisanship and

the interaction between the time periods and county political

partisanship from the ZINB regression model (full model

available in Supplemental Appendix). From Time 1 through

Time 5, the IRR of COVID-19 deaths is significantly higher

(IRR ranged from 2.0–18.3, P < 0.001) for Democratic coun-

ties compared with Republican counties. However, the IRR

of COVID-19 deaths gradually decreased and became non-

significant between both counties from Time 6 through Time

8 (P > 0.05). In Time 9 and Time 10, the IRR of COVID-19

death is significantly lower (P < 0.001) for Democratic coun-

ties compared with Republican counties, and the di�erence in

the IRR between theDemocratic and Republican counties has

steadily increased.

Discussion

Main �nding of this study

The results confirm the research hypothesis that after con-

trolling for confounders, COVID-19 deaths vary by county-

level political partisanship. At the start of the COVID-19

pandemic, higher COVID-19 death rates were recorded in

Democratic versus Republican counties. As the pandemic

progressed, the trend in county-level COVID-19 death

rates reversed, with Republican county rates surpassing

Democratic county rates. By the end of the study period,

Republican counties recorded higher COVID-19 death

rates compared with Democratic counties, with expec-

tations that di�erences in rates will widen in the future

if evidence-based interventions are not implemented.
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Table 1 Summary statistics of the study variables by county political partisanship (N = county-month observations)

All Counties (N = 31 400

county-month observations

based on 3140 counties)

Democratic Counties (4860

county-month observations

based on 486 counties)

Republican Counties

(26 540 county-month

observations based on

2654 counties)

P-value

Death COVID-19 Cases [Mean (SD)] 8.8 (61.0) 34.1 (146.4) 4.1 (18.7) <0.001

Con�rmed COVID-19 Cases [Mean (SD)] 455.4 (2186.8) 1536.1 (4893.7) 257.5 (1010.1) <0.001

Metropolitan Counties [n (%)] 11 810 (37.6) 3090 (63.6) 8720 (32.9) <0.001

Micropolitan Counties [n (%)] 6600 (21.0) 870 (17.9) 5730 (21.6)

Rural Counties [n (%)] 13 010 (41.4) 900 (18.5) 12 090 (45.6)

Population density per square mile [Mean

(SD)]

259.3 (1724.7) 1149.8 (4238.8) 96.2 (240.5) <0.001

Total hospital beds (per 1000 population)

[Mean (SD)]

3.0 (4.9) 3.3 (6.5) 2.9 (4.6) <0.001

Health status (CMS HCC score) [Mean (SD)] 1.0 (.1) 1.0 (.1) 0.9 (.1) <0.001

Percent population ≥ 65 years [Mean (SD)] 18.8 (4.7) 16.2 (4.1) 19.3 (4.6) <0.001

Unemployment rate [Mean (SD)] 4.1 (1.5) 4.4 (1.7) 4.1 (1.4) <0.001

Percent population Black or African

American [Mean (SD)]

8.8 (14.4) 21.3 (23.9) 6.4 (10.3) <0.001

Percent population Hispanic/Latino [Mean

(SD)]

8.3 (13.2) 14.9 (21.3) 7.1 (10.7) <0.001

Percent population Other Race [Mean (SD)] 0.1 (.1) .2 (.3) .1 (.1) <0.001

Median household income (/$1000) [Mean

(SD)]

51.1 (13.5) 55.5 (20.2) 50.3 (11.7) <0.001

Time Period: 1.00

Time 1 (10 February 2020 to 10 March

2020) [n (%)]

3140 (10.0) 486 (10.0) 2654 (10.0)

Time 2 (11 March 2020 to 9 April 2020) [n

(%)]

3140 (10.0) 486 (10.0) 2654 (10.0)

Time 3 (10 April 2020 to 9 May 2020) [n

(%)]

3140 (10.0) 486 (10.0) 2654 (10.0)

Time 4 (10 May 2020 to 8 June 020) [n

(%)]

3140 (10.0) 486 (10.0) 2654 (10.0)

Time 5 (9 June 2020 to 8 July 2020) [n (%)] 3140 (10.0) 486 (10.0) 2654 (10.0)

Time 6 (9 July 2020 to 7 August 2020) [n

(%)]

3140 (10.0) 486 (10.0) 2654 (10.0)

Time 7 (8 August 2020 to 6 September

2020) [n (%)]

3140 (10.0) 486 (10.0) 2654 (10.0)

Time 8 (7 September 2020 to 6 October

2020) [n (%)]

3140 (10.0) 486 (10.0) 2654 (10.0)

Time 9 (7 October 2020 to 5 November

2020) [n (%)]

3140 (10.0) 486 (10.0) 2654 (10.0)

Time 10 (6 November 2020 to 5 December

2020) [n (%)]

3140 (10.0) 486 (10.0) 2654 (10.0)
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Fig. 1 Average COVID-19 mortality rate per 100 000 population per time period for Democratic and Republican Counties. (Time 1: 10 February 2020 to 10

March 2020; Time 2: 11 March 2020 to 9 April 2020; Time 3: 10 April 2020 to 9 May 2020; Time 4: 10 May 2020 to 8 June 2020; Time 5: 9 June 2020 to

8 July 2020; Time 6: 9 July 2020 to 7 August 2020; Time 7: 8 August 2020 to 6 September 2020; Time 8: 7 September 2020 to 6 October 2020; Time 9: 7

October 2020 to 5 November 2020; Time 10: 6 November 2020 to 5 December 2020).

Fig. 2 Total COVID-19 deaths for Republican and Democratic Counties (Time 1: 10 February 2020 to 10 March 2020; Time 2: 11 March 2020 to 9 April 2020;

Time 3: 10 April 2020 to 9 May 2020; Time 4: 10 May 2020 to 8 June 2020; Time 5: 9 June 2020 to 8 July 2020; Time 6: 9 July 2020 to 7 August 2020; Time

7: 8 August 2020 to 6 September 2020; Time 8: 7 September 2020 to 6 October 2020; Time 9: 7 October 2020 to 5 November 2020; Time 10: 6 November

2020 to 5 December 2020).
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Table 2 Adjusted IRR for each time period between the Democratic and Republican Counties

Time period IRR 95% Con�dence interval

Time 1 (10 February 2020 to 10 March 2020) 18.3∗∗∗ (2.5, 131.4)

Time 2 (11 March 2020 to 9 April 2020) 2.2∗∗∗ (1.8, 2.7)

Time 3 (10 April 2020 to 9 May 2020) 2.0∗∗∗ (1.6, 2.6)

Time 4 (10 May 2020 to 8 June 2020) 2.2∗∗∗ (1.7, 2.9)

Time 5 (9 June 2020 to 8 July 2020) 2.4∗∗∗ (1.7, 3.2)

Time 6 (9 July 2020 to 7 August 2020) 1.1 (8.5 × 10−1, 1.4)

Time 7 (8 August 2020 to 6 September 2020) 9.7 × 10−1 (7.9 × 10−1, 1.2)

Time 8 (7 September 2020 to 6 October 2020) 1.1 (8.9 × 10−1, 1.3)

Time 9 (7 October 2020 to 5 November 2020) 6.9 × 10−1∗∗∗ (5.8 × 10−1, 8.3 × 10−1)

Time 10 (6 November 2020 to 5 December 2020) 4.3 × 10−1∗∗∗ (3.7 × 10−1, 5.2 × 10−1)

∗
= P < 0.05; ∗∗

= P < 0.010; ∗∗∗
= P < 0.001

Adjusted IRR for each time period between the Democratic and Republican counties are calculated using the ZINB regression results from Appendix by

βDemocratic County +

(

βDemocratic County × βTime Period

)

.

What is already known on this topic

The response to the COVID-19 pandemic has been polit-

ically polarized,6,7,10–12 which has resulted in di�erences

in COVID-19 mortality rates between Democratic and

Republican counties. It has been reported that Republican-

led states experienced lower mortality rates compared with

Democratic-led states from March to the beginning of July,

but then Republican-led states experienced higher mortality

rates than Democratic-led states after the beginning of July.26

At the county level, a similar trendwas observed—the number

of COVID-19 deaths was rising faster in Republican counties

than in Democratic counties. These results were either

based on data reported before June11 or were not adjusted

for county-level risk factors.27 The adjusted di�erences in

COVID-19 mortality rates between county level partisanship

a�liations are unknown.

What this study adds

This study used 10 months of data at the county level from

February 2020 to December 2020 and includes county-level

risk factors, which may influence COVID-19 mortality. In

addition, this study applies a longitudinal panel design with

a di�erence-in-di�erence framework. This framework esti-

mates the di�erences in COVID-19 mortality trends between

Democratic and Republican counties for every 30-day period

during the study period.

If states and individuals, regardless of political par-

tisanship, implemented and adhered to evidenced-based

approaches to manage the COVID-19 pandemic, theoreti-

cally, mortality rates in Republican counties may have had a

lower likelihood of exceeding rates in Democratic counties.

Unfortunately, mortality rates in Republican counties have

surpassed rates in Democratic counties, and the partisan

variation continues to widen. This outcome may be explained

by the divided responses to the pandemic at individual and

state levels due to political a�liations.6,7,10,11

The observed trend in COVID-19 death rates between

Democratic and Republican counties may be attributed to

the externalities associated with state-level public health inter-

ventions. Negative externalities result from non-compliance

with preventive behaviors, resulting in COVID-19 spreading

quickly through communities, leading to increases in con-

firmed cases and subsequent deaths.28 The observed upward

trend in COVID-19 death rates in Republican counties may

be due to negative externalities related to non-compliance

with preventive behaviors. Positive externalities result from

implementation of evidence-based policies and individual

compliance with guidelines, reducing the spread of the virus

and negative outcomes.5 The observed downward trend in

COVID-19 death rates in Democratic counties may be due

to positive externalities related to compliance with preventive

behaviors.

Limitations of the study

This study has few limitations. First, county-level political

partisanship was determined using the 2016 election results

and considered a proxy for COVID-19 guideline compliance.

Counties were identified as Democratic or Republican

according to themajority of votes in the 2016 federal election.

County-level political partisanship cannot be generalized to

all county residents, since a proportion of residents may

have voted for other political parties. However, according

to research regarding the politically polarized response

to COVID-19, the 2016 federal election results are an

acceptable proxy for the variation in compliance and county-

level policies between political parties. Second, county-level
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HCC risk scores were used as a measure of the county’s

underlying health conditions. The HCC risk scores are based

onMedicare population,23 which do not reflect the underlying

health conditions of the county population.

Regardless of these limitations, the findings from this study

have important public health implications. First, evidence-

based public health leadership andmanagementwithout polit-

ical interference is the ideal approach to lead the USA out

of the COVID-19 pandemic since the virus a�ects individ-

uals irrespective of their political a�liations. Current e�orts

focusing on transparency of COVID-19 facts and data, acces-

sibility of vaccines and a top-down coordinated approach

led by the federal government are moving in the right direc-

tion. However, a collaborative approach involving partner-

ships with federal, state and local public health agencies is

necessary.

Second, politically polarized attitudes and behaviors have

created challenges in controlling the spread of the COVID-19

pandemic.While theUSConstitution protects individuals’ lib-

erties and rights, exercising these liberties and rights during a

pandemic compromises the health and safety of the country’s

residents, creating unnecessary harm. In order to protect the

safety of the public and promote adherence to preventive

behaviors, implementation of regulations and fines, such as

mandating facemasks in public areas, may be warranted to

ensure compliance and contain the spread of infection at the

individual levels.

Lastly, the K-12 education system provides an ideal plat-

form to educate younger generations about the implications

of public health strategies on population health. The experi-

ence from the COVID-19 pandemic provides a window of

opportunity to educate students about the value and signif-

icance of evidenced-based approaches to managing public

health emergencies. Educators, public health o�cials and

other professionals should form partnerships and collaborate

to create a curriculum that may be implemented at vari-

ous stages in the K-12 education system. The challenges

of leading public health practices under a political polarized

environment becomes a reality, especially when the political

polarization has been further divided in the recent decades.13

Educating the next generation provides a chance to manage

the political influence while controlling the impact of contigu-

ous diseases in the future.

In conclusion, COVID-19 pandemic has brought public

health to the forefront. Public health participation and lead-

ership is recognized as an essential component to successfully

manage a public health crisis. In past events, public health

has played a role in eradicating and controlling spread of

diseases such as smallpox, polio and HIV. Evidence-based

public health leadership and management is essential to lead

the USA out of the current COVID-19 crisis and to prepare

for future public health crises.
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