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A) Assessment of Potential Confounders 
Supplementary Figure 1. Directed Acyclic Graph (DAG) 

  
 

 exposure    outcome     ancestor of outcome    ancestor of exposure and outcome 

 causal path    biasing path 

Note. Relationships are conditional on state fixed effects. We believe coronavirus deaths and cases, social/physical distancing, economic 
stress/unemployment, and baseline firearm purchasing rates to be stronger confounders than other variables, hence our approach of choosing this 
limited set of covariates and selecting the rest by comparing Akaike Information Criteria. LE = law enforcement. DAG generated by DAGitty v3.0 
available at http://www.dagitty.net/dags.html 



 3 

B) Additional Information About Data Sources and Variables 
Supplementary Table 1. Data Sources and Variable Descriptions 

Variable Source Description Notes 
Firearm violence Gun Violence Archive1 Nonfatal and fatal 

injuries from 
intentional, 
interpersonal violence 
events with 1 or more 
shots fired and 1 or 
more persons killed or 
injured 

Accessed August 2020 

Firearm purchasing 
proxy 

FBI National Instant 
Criminal Background 
Check System2  

Firearm purchase 
transactions 
(handguns, long guns, 
other, and multiple) 
per population 

Accessed August 2020 

Unemployment rates Bureau of Labor 
Statistics, Local area 
unemployment 
statistics3  

Percentage of the 
civilian labor force ages 
16 and older 
unemployed  

Accessed August 2020  

Google searches for 
racial epithet 

Google trends4  Trends over time in 
google searches 
containing n-word 
(ending in “er” or 
“ers”);5 ranked from 0 
to 100 based on 
relative popularity 
within state over study 
period6  

Accessed August 2020 
via gtrendsR package 
(version 1.4.5) 

Protesters  Count love7  Attendees at protests 
against racial injustice 
per population  

Accessed August 2020 

Incidents of police 
violence related to 
George Floyd protests 

Crowdsourced 
database  
of Police Brutality 
During the 2020 
George Floyd Protests8  

Incidents of “excessive 
force, as well as other 
misconduct, by law 
enforcement officers 
during the 2020 
protests sparked by the 
death of George Floyd” 
per population  

Accessed August 2020 

COVID cases and deaths Johns Hopkins 
University Center for 
Systems Science and 
Engineering,  time 
series of cases and 
deaths9  

Cumulative number of 
monthly confirmed 
COVID-19 cases and 
deaths per population  

Accessed August 2020 
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Variable Source Description Notes 
Temperature and 
precipitation 

PRISM Climate Group, 
Oregon State 
University10  

Average monthly 
temperature (degrees 
Fahrenheit) and 
precipitation (inches)  

Accessed August 2020. 
Bulk download requires 
latitude and longitude; 
we used the latitude 
and longitude of state 
capitals.  

State stay-home orders New York Times, 
Mervosh et al., 
2020a11 (version April 
20, 2020) and 
Mervosh et al., 
2020b12 (version 
August 18, 2020)  

Proportion of month 
state-wide stay-home 
order was in place  

Accessed August 2020 
 

Physical distancing/ 
mobility 

Safegraph13 
aggregated and 
anonymized 
smartphone mobility 
data 

Change in percentage 
of population staying 
“completely at home” 
compared to baseline 
(i.e., average percent of 
people staying home 
each day across the 
seven days ending 
February 12, 2020)  

Accessed September 
2020. We adjusted for 
sampling bias using the 
recommended post-
stratification weighting 
approach.14  

All-cause mortality Centers for Disease 
Control and 
Prevention 

Monthly counts of 
deaths per state 
population, 2019-2020 
(updated August 12, 
2020)15 and 2014-
2018.16 We excluded 
deaths from 
interpersonal firearm 
violence and COVID-19 
(measured separately)   

Accessed August 2020 
 

Population estimates 
for rate calculations 
over time 

US Census Annual Estimates of the 
Resident Population for 
the United States, 
Regions, States, and 
Puerto Rico: April 1, 
2010 to July 1, 2019 
(NST-EST2019-01)17  

Data for 2020 
extrapolated with cubic 
regression 

Change to state 
background check laws 

RAND State Firearm 
Law Database18  

Binary variable 
indicating change of 
law classes 
“background checks” or 
“permit to purchase” 
during study period  

Accessed September 
2020   
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C) Additional Descriptive Data 
Supplementary Figure 2. Change in the Percentage of Population Staying Home by State 
 

 
 
State-wide average change in percentage of population staying home compared to baseline (i.e., the seven days 
ending February 12, 2020). Trends reflect seven-day moving averages from February 19, 2020 – July 31, 2020. 
Data Source: SafeGraph 
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D) Additional and Sensitivity Analyses 
 
Supplementary Table 2. Additional and Sensitivity Analyses, Non-Domestic Firearm Violence  

 Eventsa Injuries per eventsb State-specific 
linear trendsc 

Lagged dependent 
variabled 

Excluding DCe Controlling for all-
cause mortalityf 

Controlling for all 
hypothesized 
confoundersg 

 RR 95% CI b 95% CI RR 95% CI RR 95% CI RR 95% CI RR 95% CI RR 95% CI 

1 excess 
purchase per 
100 
population  

                                          

April 0.76 0.51 1.01 -0.13 -0.33 0.04 0.86 0.59 1.13 0.76 0.50 1.02 0.83 0.57 1.06 0.82 0.55 1.10 0.76 0.49 1.03 

May 0.97 0.70 1.21 -0.07 -0.19 0.05 1.08 0.81 1.32 0.99 0.72 1.25 1.07 0.82 1.32 0.95 0.68 1.21 1.00 0.72 1.26 

June 1.13 0.97 1.34 -0.07 -0.14 0.00 1.16 1.00 1.38 1.11 0.94 1.33 1.09 0.94 1.33 1.08 0.91 1.30 1.11 0.93 1.33 

July 1.00 0.86 1.14 -0.04 -0.09 0.02 1.02 0.90 1.17 0.99 0.86 1.13 0.96 0.83 1.09 0.99 0.85 1.13 0.99 0.85 1.13 

All models include indicators for state, year, and month; a pre-post dummy for March 2020; COVID-19 cases and deaths; mobility; unemployment; baseline 
firearm purchasing rates; police violence during the George Floyd protests; stay-at-home orders; and average temperature. Unless otherwise noted, the 
outcome is counts of non-domestic violence-related firearm injuries (nonfatal and fatal), and results are from negative binomial regression models (with the 
log of the population as an offset).  
aThe outcome is counts of events involving non-domestic violence-related firearm injuries (nonfatal and fatal).  
bThe outcome is the ratio of non-domestic violence-related firearm injuries (nonfatal and fatal) to events. Results are from a linear regression model.  
cResults are additionally adjusted for state-specific linear trends.  
dResults are additionally adjusted for two-month lagged rates of non-domestic violence-related firearm injuries. 
eThe District of Columbia (DC) is excluded. 
fResults are additionally adjusted for all-cause mortality rates.  
gResults are additionally adjusted for attendees at protests against racial injustice per population, internet searches for a racial epithet, averge precipitation, 
and state stay-at-home orders.  
RR = rate ratio. CI = confidence interval. b = beta parameter estimate.  
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Supplementary Table 3. Additional and Sensitivity Analyses, Domestic Firearm Violence  
 Eventsa Injuries per eventsb State-specific 

linear trendsc 
Lagged dependent 

variabled 
Excluding DCe Controlling for all-

cause mortalityf 
Controlling for all 

hypothesized 
confoundersg 

 RR 95% CI b 95% CI RR 95% CI RR 95% CI RR 95% CI RR 95% CI RR 95% CI 

1 excess 
purchase per 
100 
population  

                                          

April 2.21 1.13 4.86 0.43 -0.04 1.17 1.76 0.80 4.23 2.55 1.29 5.89 2.66 1.36 6.18 2.74 1.31 6.51 2.80 1.37 6.84 

May 1.81 1.29 2.93 0.08 -0.28 0.62 1.32 0.75 2.21 1.77 1.14 2.89 1.82 1.21 3.00 1.71 1.11 2.84 1.86 1.23 3.06 

June 1.11 0.76 1.68 -0.05 -0.23 0.13 0.87 0.51 1.28 1.03 0.66 1.51 1.03 0.66 1.51 1.01 0.65 1.47 0.98 0.62 1.43 

July 0.97 0.73 1.24 -0.01 -0.17 0.19 0.78 0.56 1.00 0.89 0.66 1.13 0.89 0.66 1.12 0.90 0.68 1.15 0.88 0.65 1.12 

All models include indicators for state, year, and month; a pre-post dummy for March 2020; COVID-19 cases and deaths; mobility; unemployment; baseline 
firearm purchasing rates; and stay-at-home orders. Unless otherwise noted, the outcome is counts of domestic violence-related firearm injuries (nonfatal and 
fatal), and results are from negative binomial regression models (with the log of the population as an offset).   
aThe outcome is counts of events involving domestic violence-related firearm injuries (nonfatal and fatal).  
bThe outcome is the ratio of domestic violence-related firearm injuries (nonfatal and fatal) to events. Results are from a linear regression model.  
cResults are additionally adjusted for state-specific linear trends.  
dResults are additionally adjusted for two-month lagged rates of domestic violence-related firearm injuries. 
eThe District of Columbia (DC) is excluded. 
fResults are additionally adjusted for all-cause mortality rates.  
gResults are additionally adjusted for attendees at protests against racial injustice per population, internet searches for a racial epithet, averge precipitation, 
police violence during the George Floyd protests, and average temperature.  
RR = rate ratio. CI = confidence interval. b = beta parameter estimate
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