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Abstract

Across US counties, vaccination rates have a statistically significant downward effect on
the Covid-19 death rate, as of August 12, 2021. Controlling for poverty rates, age, and
temperature lowers the magnitude of the estimate a little. Using the Biden-Trump vote
in the 2020 election as an instrument for vaccination rates raises the magnitude of the
estimate. Presumably it corrects for a positive effect of observed local covid deaths on
the decision to get vaccinated. Overall, the beneficial effect holds up.

If we can accomplish the scientific miracle of developing vaccines capable of
ending the Covid-19 pandemic, why can’t we convince enough people to get vaccinated?
In lower-income countries, vaccination is often limited by the availability of the vaccines.?
But this is not the case in countries as fortunate as the United States, where the problem
is primarily vaccine hesitancy, or even outright vaccine hostility.

1. Introduction: Two Americas of perceptions

To many, it is crystal clear that the advantages of getting vaccinated far outweigh
the disadvantages — not just for society as a whole, but also for the individual. What
explains widespread vaccine hesitancy? In the words of Dr. Anthony Fauci, there are two
Americas. Their perceptions regarding vaccination are separated by a wall --
epistemologically, socially, and to an extent geographically.

The Food and Drug Administration gave emergency use authorization to three
vaccines, after appropriate trials (Moderna and Pfizer were authorized in December 2020
and Johnson & Johnson in February 2021). On July 4%, 2021, Dr. Fauci suggested that
99.2% of covid deaths in June were among those who had still not gotten vaccinated.?

LA July 17, 2021, draft of this paper found similar results with data on July covid-19 rates. The findings
were briefly summarized in a blog post, July 25.

2 Cakmakli, et al. (2020, 2021).

3 NBC News (2021)
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Some Americans, however, are not persuaded by appeals to the expertise of
remote authorities or by the logic of scientists’ methods. The skeptics need evidence that
is more tangible, closer to home.

2. The negative correlation between vaccination and virus victims

Recent data across US counties show a strong negative correlation between
vaccination rates, on the one hand, and rates of infection, hospitalization or death from
covid-19, on the other hand. In the week ending June 22, 2021, counties where 30
percent or fewer of the residents had been vaccinated suffered 5.6 covid deaths per
100,000, while counties in which more than 60 percent of residents had been vaccinated
experienced less than half the deaths, only 2.1 per 100,000.% This seems like evidence
that is perhaps tangible and closer to home than FDA trials.

It should be noted that the criterion for cause of death in all these studies is
whether the doctor or coroner enters covid-19 on the death certificate. This probably
understates the true number of deaths caused by covid-19, as international studies of
excess mortality rates strongly suggest.

Table 2, below, is based on updated county-level data. A Data Appendix to this
paper explains the definitions and sources of the numbers used.’

As shown in Column (1) of Table 2, a 1 percentage-point increase in a county’s
percentage of residents (12 years old and older) who were fully vaccinated as of July 15"
was associated with a covid-19 death rate over the subsequent 28 days (to August 12%")
that was lower by a highly significant .135 per 100,000 inhabitants. That represents 3.2
percent of the total monthly deaths related to covid. Extrapolating, the apparent
statistical effect of going from the current nationwide vaccination rate to 100%
vaccination would be to bring covid-related deaths near to 0.

But, as we are frequently reminded, correlation need not prove causality.

Perhaps the apparent beneficial effect of vaccination is really the illusory result of
an omitted variable, some third factor such as the county’s poverty rate. That is, perhaps
low-income people are more likely to live in crowded conditions and for that reason to
become covid victims, while at the same time they are less likely to get vaccinated. In

4 Leonhardt (2021).

5 Key data come from a New York Times site. Appendix 1 to this paper checks the robustness of the
results with respect to some decisions regarding how the county-wide covid-related death rate is
counted.
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that case, the correlation between vaccination and covid mortality could be spurious.
One can control in the regression equation for third factors such as the poverty rate or
age, to isolate the effect of vaccination rates.

Or perhaps the simple observed correlation between vaccination and the death
rate understates the true effect of the former on the latter, because of the endogeneity
of vaccination. In a place where the coronavirus is a greater danger (say, because it is
close to a major airport or other transport hub, or simply because of chance spreading),
people are more likely to see their neighbors falling victim to the virus and more likely to
react by deciding to get vaccinated themselves.® This reverse causality could work in the
direction of an apparent positive correlation between vaccination and death rates.

This might help explain why earlier studies, conducted as recently as the beginning
of June 2021, did not find a clear negative correlation. Only recently, since June, has the
beneficial effect of vaccination been powerful enough to dominate the statistical
correlation.” The reason for the evolution in this statistic is probably the rising challenge
of the Delta variant to the health of the unvaccinated.

3. Voting as an instrumental variable for vaccination

The way to disentangle the causality is to examine the effects of variation in
vaccination rates that is due not to variation in the spread of the disease, but rather to
some unrelated factor, an exogenous instrument. Party affiliation or voting patterns are
obvious choices and are supported by empirical evidence. Even before the vaccines were
available, for example, “red-state” governors in 2020 were found less likely to fight the
coronavirus by steps such as promulgation of mask mandates.® The idea of this short
paper is simply to use partisan status as an instrumental variable for the vaccination rate.

As has been extensively reported, Republicans and those who voted for Donald
Trump in the 2020 presidential election are less likely to have gotten vaccinated. A PRRI-
IFYC survey conducted in March 2021 found that Republicans are less likely than
Democrats to accept vaccination, by 45% versus 73%. Donald Trump won 24 of the 25
states that showed the lowest vaccination rate as of August 2021.° An August 2021 poll

6 The Economist, “Two roads diverged,” July 24™", 2021, used international data to estimate a strong
effect of death rates on the decision to get vaccinated.

7 Washington Post (2021).

8 Adeel, et al. (2000) and Neelon, et al. (2021).

% Hicks (2021).
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found that, of those who said they had been vaccinated, only 32 percent incline to the
Republican Party, versus 59 percent who incline Democratic.”1°

This paper analyzes data on US counties. A New York Times article on April 17,
2021, found that the vaccination rate fell below 25% in counties where Trump had won
by a margin of 50 percentage points or more.*! The vaccination gap continued to widen
in July. Figure 1 illustrates the county-level relationship between the vote in the 2020
election and the vaccination rate as of July 2021.

Figure 1: County-level vaccination rates in 2021 are correlated with presidential vote
in 2020
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10 Monmouth University Poll, August 2, 2021, p.2: “17% say they remain opposed to getting the vaccine
at all. Among those who admit they will not get the vaccine if they can avoid it, 70% either identify with
or lean toward the Republican Party while just 6% align with the Democrats. Among those who are
planning to get the vaccine or are persuadable, 45% are Republicans or lean toward that party and 40%
are Democrats or Democratic leaners. Among those who have already received the vaccine, 32% fall on
the Republican side of the political divide and 59% are on the Democratic side.”

1 The “partisan gap holds even after accounting for income, race and age demographics, population
density and a county’s infection and death rate.”
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Figure 2: County-level covid-related deaths are negatively correlated with vaccination
rates a month earlier (showing counties that reported at least one covid-death in the
period)
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Column (2) of Table 2 controls for the poverty rate, age, and temperature, in an
equation to determine the covid-19 fatality rate.!? Poverty and temperature are both
statistically significant. Low-income people are more likely to die of Covid-19, presumably
because they were less healthy to begin with or do not receive as good medical care.
Although older people are much more vulnerable to the virus physically, the median age
has lost it statistical significance.!3

With the controls, the results in Column (2) of Table 2 show that a 1 percentage-
point increase in the number of adults (and teenagers) who were fully vaccinated in a
county as of July 15" is associated with a covid-19 death rate during the subsequent 28
days (to August 12t") that was lower by an estimated .094 per 100,000 inhabitants. The
effect is still highly significant statistically. Controlling for poverty and the other variables
lowered the estimated coefficient slightly, but not significantly so.

12 The results are very similar when we add population density and race to the list of controls. These
two variables do not, however, show up as statistically significant determinants of covid-19 mortality
once the effects of vaccination and the poverty rate are taken into account in our regression estimates.
13 In Table 3 of the Appendix, the coefficient on age is large and statistically significant. The table
implements an adjustment which the New York Times site believes improves the quality of the data.



But even with the controls, the estimate is biased if the vaccination decision is
influenced by covid-19 prevalence, as noted. Next, we see what difference it makes to
use Instrumental Variables to try to get the causality right.

Table 1 verifies that Trump voters are less likely to have gotten vaccinated than
Biden voters, not just as a matter of simple correlation but also when we control for other
relevant variables: poverty, age, population density, race and temperature.* Use of the
controls reveals an even stronger effect of partisan stance on the decision to get
vaccinated: if a county supported Trump in the election, that is associated with a
vaccination rate up to July 15% that increases by a highly significant 13.5 percentage
points (column 3). For every percentage point in the Biden-Trump vote spread, the
vaccination rate goes up by another .332 percentage points (column 4).

Using variation in the vaccination decision attributable solely to Trump-affinity, we
find in Column (3) of Table 2 that the IV-estimated coefficient on vaccination rises relative
to the OLS estimate. A reasonable interpretation is that Instrumental Variables
successfully addresses the reverse causality problem, that covid deaths have an effect on
the decision to get vaccinated.

But this is without the controls. Column (4) adds the controls back in: poverty, age
and temperature. As in the OLS estimates of Column (2), poverty and temperature are
both statistically significant. The number of most interest is the instrumented effect of
vaccination. It shows that a 1 percentage-point increase in a county’s vaccination rate as
of July 15" reduced the covid-19 death rate during the subsequent 28 days (to August
12th) by .090 per 100,000 inhabitants (2.1% of the total monthly deaths related to covid).
So, controlling for the poverty rate and other variables again lowered the coefficient
estimate a bit.!> Yet, the estimated effect of vaccination remains highly significant
statistically. It is still true that, if we extrapolate the estimate, the apparent statistical
effect of going from the current nationwide vaccination rate to 100% vaccination would
be to bring covid-related deaths near to 0. Furthermore, the effect of vaccination on
covid-19 mortality appears still to be growing over time. 1°

14 Temperature can be interpreted as an exogenous determinant of vulnerability to Covid, which in turn
influences the decision to get vaccinated.

15 A reasonable interpretation is that lower-income people are both less likely to be vaccinated (as
confirmed in the 3™ and 4™ columns of Table 1) and beyond that are more likely to fall victim to Covid-
19.

16 As of a month earlier, July 12™", the estimate was at a highly statistically significant 0.054 (a p-value of
0.1%) when instrumenting by means of 2020 voting patterns and additional controls.



The reason for looking at the voting pattern was to improve the estimate of the
vaccine effectiveness on anyone, regardless of political party. But perhaps some of the
skeptics will take note of the higher casualty rate among their fellow skeptics and will
change their minds.



Table 1

First Stage: Vaccination rates by county, determined by Biden vote and other controls

Dependent variable:
Fully Vaccinated as of August 12 (% 12+)
(1) (2) (3) (4)
Trump Support -13.868™** -13.491"**
(0.607) (0.620)
Biden-Trump Vote Gap (%) 0.251%** 0.332***
(0.006) (0.007)
Population Density 0.004™** -0.0002
(0.001) (0.001)
Poverty Rate (%) -0.641*** -0.444***
(0.039) (0.030)
Median Age -0.024 0.202***
(0.039) (0.030)
Share of African American (%o) 0.027 -0.291***
(0.019) (0.016)
August Average Temperature -0.734"** -0.090**
(0.050) (0.041)
Intercept 55.532%** 51.878*** 119.696*** 61.882"**
(0.557) (0.273) (4.125) (3.448)
Observations 2,358 2,358 2,358 2,358
RrR2 0.181 0.410 0.417 0.658
Adjusted R? 0.181 0.410 0.415 0.657

Residual Std. Error

10.751 (df = 2356) 9.128 (df = 2356) 9.086 (df = 2351) 6.956 (df = 2351)

Notes: Data at the county level. The share of fully vaccinated people above 12 years old is expressed in
percentage point as reported by the CDC and the states of Texas, Colorado, and Massachusetts. Trump
Support is an indicator variable equal to 1 in a given county if D. Trump received more votes than J. Biden
at the 2020 Presidential Election. The Biden-Trump Vote Gap measures the difference in relative votes
between Trump and Biden (positive when Biden received more votes). The population density (hab/km?2),
poverty rate (percentage point), median age, and share of African Americans (percentage point) are
obtained from the US Census 2019 estimate. The Average Temperature is obtained from the National
Centers for Environmental Information. Data exclude states of Hawaii, Georgia, West Virginia, Virginia,
and Vermont due to faulty reporting. Historical vaccination data are also missing for Massachusetts, Texas,

and Colorado.

*p=<0.1; **p=<0.05; ***p=0.01



Table 2

Second Stage: Covid-19 death rates by county, determined by vaccination rate and other

controls.

Dependent variable:

Covid-related deaths per 100,000 inhabitants (28 days ending August 12)

(2) (3) (4)

Fully Vaccinated as of July 15 (% 12+) -0.094™**

(0.017)
Poverty Rate (%) 0.138"** 0.138™**

(0.034) (0.036)
Median Age 0.026 0.033

(0.036) (0.037)
August Average Temperature 0.108*** 0.146"**

(0.040) (0.047)
IV:Fully Vaccinated as of July 15 (% 12+) -0.154*** -0.090***

(0.020) (0.024)

Intercept -2.808 10.973*** -6.047

(3.874) (0.900) (4.753)
Observations 2,380 2,358 2,358
R2 0.045 0.033 0.047
Adjusted R? 0.043 0.032 0.045

Residual Std. Error

8.750 (df =2379) 8.703 (df = 2375) 8.764 (df = 2356) 8.705 (df = 2353)

*p=<0.1; **p=<0.05; ***p<0.01

Notes: Data at the county level. The number of Covid-related deaths are aggregated over 4 weeks and
normalized per 100,000 inhabitants (CDC). The share of fully vaccinated people above 12 years old is
expressed in percentage point as reported by the CDC and the states of Texas, Colorado, and
Massachusetts. The poverty rate (percentage point) and median age are obtained from the US Census
2019 estimate, and the Average Temperature from the National Centers for Environmental Information.
IV: Fully Vaccinated (%) denotes an instrumented version of the vaccination rate by the vote gap between
Biden and Trump at the 2020 Presidential election, the poverty rate, county median age, and temperature.
Data excludes states of Hawaii, Georgia, West Virginia, Virginia, and Vermont due to faulty reporting.
Historical vaccination data are also missing for Massachusetts, Texas and Colorado.
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Appendix 1: Extensions and Robustness

The number of covid-19 attributed deaths reported daily suffers
approximations, errors, and omissions that the New York Times endeavors to
correct in its calculations of weekly rolling averages. Table 3 uses these corrected
averages and focuses on counties that reported at least one death in the 28 days
leading to August 12t".

Using these corrections, Column (4) of Table 3 reports that a 1 percentage-
point increase in a county’s vaccination rate as of July 15" reduced the covid-19
death rate during the subsequent 4 weeks (to August 12t") by .242 per 100,000
inhabitants in counties that suffered at least one covid-19 death during the same
period. This estimate is substantially larger than that shown in Table 2, which
indicates that vaccination has a much larger effect in the counties where covid-19
still claims lives.

Table 4 includes additional covariates (population density, race, and mask
use) to the second-stage regression of covid-related deaths. Several reasons might
explain how population density can be related to vaccination and contamination
rates (vaccination centers accessibility, feasibility of social distancing, but also
ideology), although the relation appears to be weak!’. The mask use index was
derived from a 2020 survey from the New York Times undertaken at the county
level, asking how often people would wear a mask in public. Adding these controls
raises the estimate a little, although most do not appear to have had a significant
effect on covid-related deaths during the period July 15" to August 12",

However, most covariates have a significant and large effect on the rate of
covid contaminations. Column (1) of Table 5 shows that a 1 percentage-point
increase in the number of adults (and teenagers) who were fully vaccinated in a
county as of July 15" is associated with a covid-19 contamination rate during the
subsequent 28 days (to August 12%™) that was lower by an estimated 17.212 cases
per 100,000 inhabitants. Using an instrumented variable for the vaccination rate
and controlling for poverty, mask use, and the other variables, increased the
estimated coefficient to 23.264 (Column 5). This represents a relative reduction of
3.4 percent in the average infection rate over the 28 days ending August 12",

17 Gaba (2021)
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Table 3

Second Stage: Covid-19 case rates by county, determined by vaccination rate and additional
controls using the New York Times corrected estimates for counties reporting at least one
death in the period.

Dependent variable:

Covid-related deaths per 100,000 inhabitants (28 days ending August 12)

(1 (2) (3) 4)
Fully Vaccinated as of July 15 (% 12+) _0.231%** -0.186™**
(0.018) (0.021)
Poverty Rate (%) 0.180™** 0.141***
(0.045) (0.046)
Median Age 0.433*** 0416
(0.049) (0.051)
August Average Temperature 0.030 0.009
(0.053) (0.060)
IV:Fully Vaccinated as of July 15 (% 12+) -0.318*** -0.242***
(0.023) (0.028)
Intercept 17.197*** -7.180 21.072*** -1.897
(0.855) (5.229) (1.066) (6.227)
Observations 1,301 1,300 1,292 1,292
RZ 0.107 0.165 0.098 0.166
Adjusted R? 0.106 0.163 0.097 0.163
Residual Std. Error 8.101 (df = 1299) 7.841 (df = 1295) 8.135 (df = 1290) 7.833 (df = 1287)

*p=<0.1; **p=<0.05; ***p<0.01

Notes: Data at the county level. The number of Covid-related cases are aggregated over 4 weeks and
normalized per 100,000 inhabitants using the NYT corrected rolling averages. Data excludes counties that
did not report any covid-19 death in the period. The share of fully vaccinated people above 12 years old
is expressed in percentage point as reported by the CDC and the states of Texas, Colorado, and
Massachusetts. The poverty rate (percentage point) and median age are obtained from the US Census
2019 estimate, and the Average Temperature from the National Centers for Environmental Information.
The mask use indicator was obtained from a 2020 survey conducted by the New York Times (see data
appendix for more details). IV: Fully Vaccinated (%) denotes an instrumented version of the vaccination
rate by the vote gap between Biden and Trump at the 2020 Presidential election, the poverty rate, county
median age, temperature, log population density, share of African American, and mask use. Data excludes
states of Hawaii, Georgia, West Virginia, Virginia, and Vermont due to faulty reporting. Historical
vaccination data are also missing for Texas and Colorado.
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Table 4

Second Stage: Covid-19 death rates by county, determined by vaccination rate and additional
controls

Dependent variable:

Covid-related deaths per 100,000 inhabitants (28 days ending August 12)

(1) (2 (3) 4 (5)
Fully Vaccinated as of July 15 (% 12+) _0.135%** -0.094*** -0.099***
(0.015) (0.017) (0.020)
Poverty Rate (%) 0.138"** 0.098™* 0.138*** 0.087%
(0.034) (0.040) (0.036) (0.042)
Median Age 0.026 0.030 0.033 0.036
(0.036) (0.037) (0.037) (0.039)
August Average Temperature 0,]08"* 0.072 0_146*" 0.068
(0.040) (0.046) (0.047) (0.056)
Log Population Density -0.036 0.066
(0.141) (0.151)
Share of African American (%) 0.038** 0.035%
(0.017) (0.017)
Mask Use (%) -0.005 0.010
(0.027) (0.030)
IV:Fully Vaccinated as of July 15 (% 12+) -0.090*** -0.136"**
(0.024) (0.032)
Intercept 10.130*** -2.808 0.722 -6.047 1.060
(0.684) (3.874) (4.440) (4.753) (5.240)
Observations 2,381 2,380 2,379 2,358 2,358
R2 0.033 0.045 0.047 0.047 0.047
Adjusted RZ 0.032 0.043 0.044 0.045 0.044
Residual Std. Error 8.750 (df =2379) 8.703 (df = 2375) 8.700 (df =2371) 8.705 (df =2353) 8.710 (df = 2350)

*p=0.1; **p=0.05; ***p<0.01

Notes: Data at the county level. The number of Covid-related deaths are aggregated over 4 weeks and
normalized per 100,000 inhabitants (CDC). The share of fully vaccinated people above 12 years old is
expressed in percentage point as reported by the CDC and the states of Texas, Colorado, and
Massachusetts. The poverty rate (percentage point), median age, population density (hab/km?), and share
of African American population (percentage point) are obtained from the US Census 2019 estimate, and
the Average Temperature from the National Centers for Environmental Information. The mask use
indicator was obtained from a 2020 survey conducted by the New York Times (see data appendix for more
details). IV: Fully Vaccinated (%) denotes an instrumented version of the vaccination rate by the vote gap
between Biden and Trump at the 2020 Presidential election, the poverty rate, county median age,
temperature, log population density, share of African American, and mask use. Data excludes states of
Hawaii, Georgia, West Virginia, Virginia, and Vermont due to faulty reporting. Historical vaccination data
are also missing for Texas and Colorado.
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Table 5
Second Stage: Covid-19 case rates by county, determined by vaccination rate and additional
controls

Dependent variable:

Covid cases per 100,000 inhabitants (28 days ending August 12)

(1) (2) (3) ) (5)
Fully Vaccinated as of July 15 (% 12+) _17.212%% _8.280™** _12.258™
(1.014) (1.013) (1.198)
Poverty Rate (%) 18.365"** 17.644%** 15.982*** 14.796"**
(2.111) (2.437) (2.107) (2.436)
Median Age -8.501"** -3.736" -5.306* 1.948
(2.170) (2.259) (2.119) (2.240)
August Average Temperature 39.396** 28.782*** 50.841*** 33.109™**
(2.273) (2.602) (2.443) (2.971)
Log Population Density 50.132"** 94.493***
(8.578) (8.822)
Share of African American (%) 3.778** 2.052"*
(1.019) (0.999)
Mask Use (%) 0.421 3.364"
(1.642) (1.754)
IV:Fully Vaccinated as of July 15 (% 12+) 9501 -23.264***
(1.353) (1.846)
Intercept 1,474.098*** -1,742.372%** -1,178.847%** -2,648.230™** -1,566.382***
(46.204) (219.484) (246.302) (248.286) (272.187)
Observations 2,381 2,380 2,379 2,358 2,358
R2 0.108 0.277 0.298 0.335 0.339
Adjusted R? 0.108 0.276 0.296 0.334 0.338
Residual Std. Error 591.215 (df = 2379) 532.615 (df = 2375) 525.199 (df = 2371) 506.882 (df = 2353) 505.560 (df = 2350)

*p<0.1; **p<0.05; ***p<0.01

Notes: Data at the county level. The number of Covid-related cases are aggregated over 4 weeks and
normalized per 100,000 inhabitants (CDC). The share of fully vaccinated people above 12 years old is
expressed in percentage point as reported by the CDC and the states of Texas, Colorado, and
Massachusetts. The poverty rate (percentage point), median age, population density (hab/km?), and share
of African American population (percentage point) are obtained from the US Census 2019 estimate, and
the Average Temperature from the National Centers for Environmental Information. The mask use
indicator was obtained from a 2020 survey conducted by the New York Times (see data appendix for more
details). IV: Fully Vaccinated (%) denotes an instrumented version of the vaccination rate by the vote gap
between Biden and Trump at the 2020 Presidential election, the poverty rate, county median age,
temperature, log population density, share of African American, and mask use. Data excludes states of
Hawaii, Georgia, West Virginia, Virginia, and Vermont due to faulty reporting. Historical vaccination data
are also missing for Texas and Colorado.
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Appendix 2: Data

The analysis relies on data gathered from different sources at the county level. We
used the data made available by the Centers for Disease Control and Prevention
(CDC) for covid-19 cases and deaths. The vaccination rates also come from the CDC,
except for the states of Texas, Colorado, and Massachusetts, who report
independently the progress of their vaccination campaigns on dedicated websites
[Texas Department of State Health Services, Colorado Department of Public Health
& Environment, Massachusetts Department of Public Health]. The vaccination
numbers reported at the CDC level are missing for more than a quarter of the
counties located in the states of Hawaii, Georgia, West Virginia, Virginia, and
Vermont. Where specified, we have excluded those states altogether. We
complemented covid-related data with the 2020 Presidential Election county
results as reported by the MIT Election Data and Science Lab®2.

We also added a set of covariates at the county level likely to explain covid
mortality and vaccination decisions. On the demographic side, we relied on 2019
estimates of population, poverty rate, race, and median age, computed by the US
Census Bureau based on the 2019 American Community Survey. We also used
counties’ land area reported by the US Census Bureau to calculate population
densities. We included monthly average temperatures reported by the National
Centers for Environmental Information and a survey conducted by the New York
Times between July 2" and July 14", 2020 relative to mask use. The specific
guestion was “How often do you wear a mask in public when you expect to be
within six feet of another person?”. Based on the answers “never, rarely,
sometimes, frequently, always”, we created a scale between 0 and 100, 100
meaning that the entire population in a given county reported “always” using a
mask in public.

Table A1 summarizes the variables used in this paper.

18 MIT Election Data and Science Lab, 2018, "County Presidential Election Returns 2000-2020",
https://doi.org/10.7910/DVN/VOQCHQ, Harvard Dataverse, V9, UNF:6:qSwUYo7FKxI6vd/3Xev2Ng== [fileUNF]
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https://covid.cdc.gov/covid-data-tracker/#datatracker-home
https://tabexternal.dshs.texas.gov/t/THD/views/COVID-19VaccineinTexasDashboard/Summary?%3Aembed=y
https://covid19.colorado.gov/vaccine-data-dashboard
https://covid19.colorado.gov/vaccine-data-dashboard
https://covid19.colorado.gov/vaccine-data-dashboard
https://www.mass.gov/info-details/massachusetts-covid-19-vaccination-data-and-updates#daily-covid-19-vaccine-report-
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/VOQCHQ
https://www.census.gov/programs-surveys/acs
https://www.ncdc.noaa.gov/cag/county/mapping
https://www.ncdc.noaa.gov/cag/county/mapping
https://github.com/nytimes/covid-19-data/tree/master/mask-use
https://github.com/nytimes/covid-19-data/tree/master/mask-use
https://doi.org/10.7910/DVN/VOQCHQ

Table A1

and D. Trump at the 2020
Presidential Election. In a county
where D. Trump received 42% of
the votes, and J. Biden 46%, the
metric would be 4%.

Variable Description Source
Biden-Trump Vote Gap (%) Computed as the difference in | MIT Election Data and
relative votes obtained by J. Biden | Science Lab

Fully Vaccinated (% +12)

Share of the population above 12
years old who received a complete
vaccination.

CDC and State Sources
(TX, CO, MA)

Covid-related deaths
100,000 inhabitants
days)

per
(28

Deaths attributed to covid summed
over 28 days and normalized per
100,000 inhabitants.

New York Times

Poverty rate (%)

Share of population living under
the income threshold as defined by
the US Census, which varies by
family size and composition, but
not geographically®® (2019).

US Census Bureau

including people reporting multiple
ethnicities (2019).

Median Age County median age estimate | US Census Bureau
(2019).

Share of African American | Census estimate of the share of | US Census Bureau

(%) African  American  population,

Population Density

Obtained by dividing population
estimates by land areas, expressed
in inhabitant per km? (2019).

US Census Bureau

Mask Use

2020 survey asking “How often do
you wear a mask in public when
you expect to be within six feet of
another person? never, rarely,
sometimes, frequently, always”,
rebased between 0 and 100.

New York Times

Average Temperature

Monthly average temperature by
county (°F).

National Centers for
Environmental
Information

19 https://www.census.gov/topics/income-poverty/poverty/guidance/poverty-measures.html
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https://covid.cdc.gov/covid-data-tracker/#datatracker-home
https://tabexternal.dshs.texas.gov/t/THD/views/COVID-19VaccineinTexasDashboard/Summary?%3Aembed=y
https://covid19.colorado.gov/vaccine-data-dashboard
https://www.mass.gov/info-details/massachusetts-covid-19-vaccination-data-and-updates#daily-covid-19-vaccine-report-
https://github.com/nytimes/covid-19-data/
https://www.census.gov/programs-surveys/acs
https://www.census.gov/programs-surveys/acs
https://www.census.gov/programs-surveys/acs
https://www.census.gov/programs-surveys/acs
https://github.com/nytimes/covid-19-data/tree/master/mask-use
https://www.ncdc.noaa.gov/cag/county/mapping
https://www.ncdc.noaa.gov/cag/county/mapping
https://www.ncdc.noaa.gov/cag/county/mapping
https://www.census.gov/topics/income-poverty/poverty/guidance/poverty-measures.html
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