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Firearm violence against children in the United States: Trends in the
wake of the COVID-19 pandemic
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his study aimed to evaluate the patterns of firearm violence against children before and after the COVID-19 pandemic, as well as
the patterns of specific types of firearm violence against children over time (2016–2020).
METHODS: R
etrospective firearm violence data were obtained from the Gun Violence Archive. The rate of firearm violence was weighted per
100,000 children. A scatterplot was created to depict the rate of total annual child-involved shooting incidents over time; with a
linear trendline fit to 2016 to 2019 data to show projected versus actual 2020 firearm violence. All 50 states were categorized into
either “strong gun law” (n = 25) or “weak gun law” (n = 25) cohorts. Multivariate linear regressions were performed for number of
child-involved shootings over time.
RESULTS: T
here were a total of 1,076 child-involved shootings in 2020, 811 in 2019, and 803 in 2018. The median total child-involved
shooting incidents per month per 100,000 children increased from 2018 to 2020 (0.095 vs. 0.124, p = 0.003) and from 2019 to
2020 (0.097 vs. 0.124, p = 0.010). Child killed by adult incidents also increased in 2020 compared with 2018 (p = 0.024) and
2019 (p = 0.049). The scatterplot demonstrates that total child-involved shootings in addition to both fatal and nonfatal fire-
arm violence incidents exceeded the projected number of incidents extrapolated from 2016 to 2019 data. Multivariate linear
regression demonstrated that, compared with weak gun law states, strong gun law states were associated with decreased
monthly total child-involved shooting incidents between 2018 and 2020 (p < 0.001), as well as between 2019 and 2020
(p < 0.001).
CONCLUSION: C
hild-involved shooting incidents increased significantly in 2020 surrounding the COVID-19 pandemic. Given that gun law
strength was associated with a decreased rate of monthly child-involved firearm violence, public health and legislative efforts
should be made to protect this vulnerable population from exposure to firearms. (J Trauma Acute Care Surg. 2022;92: 65–68.
Copyright © 2021 American Association for the Surgery of Trauma.)
LEVEL OF EVIDENCE: E
pidemiological, level III.
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T he coronavirus disease 2019 (COVID-19) pandemic is one
of the most widespread public health disasters in recent his-

tory.1 By March 14, 2021, the United States alone reached
29.4 million cases and approximately 535,000 COVID-19–related
deaths.2 With continued efforts to mitigate the spread of the virus,
such as stay-at-home orders and travel restriction, everyday life
has been dramatically altered.3 While these measures have been
effective at slowing disease transmission, they have also led to un-
intended negative consequences disproportionately affecting vul-
nerable populations.4–6 In particular, children continue to be at
high risk for both physical and emotional harm during this time.7

The reason for this elevated risk to children during the
COVID-19 pandemic is likely multifactorial. For instance, stay-
at-home orders have trapped children in volatile households and
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limited their contact with the outsideworld.8Moreover, there have
been universal closures of schools and community organizations
that serve as safety nets. With fewer opportunities to detect and re-
port if a child is in a dangerous situation at home, these closures
have increased the risk of pediatric physical and mental harm.9

Also, child protection agencies, which were already strained prior
to COVID-19, now have fewer workers and resources available,
which may lead to inappropriate handling of cases or situations
where cases are missed.Workers are also not able to conduct home
visits in states with stay-at-home orders.10 Finally, firearm sales
have hit record-breaking levels during the COVID-19 pandemic.11

In fact, a recent survey study performed by Khubchandani
and Price12 found having at least one child in a household to be a
significant predictor of pandemic-related firearm purchase. An-
other 2021 survey found that 40% of first-time, pandemic-related
gun owners kept at least one firearm unlocked for protection.13

Furthermore, the rates of domestic violence against children in-
crease with the presence of unsecured firearms in the home.14

These findings may at least partially explain the increase in
child-involved shootings associated with the COVID-19 pan-
demic that have been described in the literature.15,16 However, a
complete review of the trends and types of firearm violence
against children during the COVID-19 pandemic warrants further
investigation. Thus, this study sought to evaluate the patterns of
firearm violence against children before and after the COVID-19
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TABLE 1. Mann-Whitney U Test of Post-COVID-19 (2020)
Child-Involved Incidents to Historical Data Per Month Per
100,000 Children Across the United States

Median 2020 2018 p 2019 p

All incidents 0.124 0.095 0.003 0.097 0.010

Fatal incidents 0.039 0.031 0.068 0.288 0.068

Nonfatal incidents 0.073 0.060 0.007 0.066 0.128

Child killed by a child 0.003 0.004 0.630 0.005 0.347

Child injured by child 0.006 0.008 0.242 0.007 0.551

Child killed by self 0.005 0.005 0.590 0.003 0.101

Child injured self 0.009 0.007 0.089 0.006 0.045

Child killed by an adult 0.034 0.020 0.024 0.021 0.049

Child injured by an adult 0.061 0.049 0.010 0.051 0.160

Data in bold emphasis indicate statistical significance.
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pandemic, as well as the patterns of specific types of firearm
violence against children over time (2016–2020), hypothesizing
increased total, fatal, and nonfatal child-involved shootings dur-
ing the COVID-19 pandemic.
TABLE 2. Multivariate Linear Regression Comparing the Rate of
All Child-Involved Shootings in 25 StatesWith Stronger Gun Laws
Versus 25 States With Weaker Gun Laws Over Time

USC B 95% CI p

2018 vs. 2020

Gun law strength −0.069 −0.087 to −0.050 <0.001

Year 0.029 0.010, 0.047 0.004

2019 vs. 2020

Gun law strength −0.066 −0.083 to −0.049 <0.001

Year 0.030 0.014, 0.047 0.001

Data in bold emphasis indicate statistical significance.
METHODS

This study was deemed exempt by the institutional review
board, and as such, no consent was needed. Retrospective fire-
arm violence data (January 1, 2016 to December 31, 2020) were
obtained from the Gun Violence Archive. This is an independent
organization for evidence-based firearm research that uses auto-
mated Internet queries to collect information from over 7,500
sources.17 Incidents in children younger than 18 years were in-
cluded. Data on firearm suicides were not included, as the Gun
Violence Archive only provides suicide information in aggregate
statistics at the end of each year. The primary outcome was the
number of total child-involved shooting incidents with secondary
outcomes being the number of fatal and nonfatal incidents over
time. In addition, information regarding specific types of firearm
violence against children were collected, including child killed or
injured by child, child accidentally killed or injured by self, and
child killed or injured by adult incidents.

US Census population reports were then used to weigh the
rates of firearm violence per 100,000 children.18 The number of
children in the United States during each year was recorded and
these numberswere used in calculations for 2016 to 2019. Summary
data for 2020 were not yet available. Therefore, 2020 projected pe-
diatric population data were used from a report released by the Fed-
eral Interagency Forum on Child and Family Statistics. This forum
is a collaboration of 23 Federal agencies that work together to ana-
lyze and publish statistics on children and families.19 A scatterplot
was also created to depict the rate of total yearly child-involved
shooting incidents over time. A linear trendline was fit to 2016 to
2019 data to show projected versus actual 2020 firearm violence.

The Giffords Law Center Annual Gun Law Scorecard grades
each state using a point system to evaluate their gun legislation based
on specific laws and policies. The points are tabulated, and the
states are ranked from 1, which is the state with the strongest
gun laws, to 50, which is the state with the weakest gun laws.20

We compared the top 25 stronger gun law states to the bottom
25 weaker gun law states.
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Mann-Whitney U tests were performed to compare me-
dian monthly trends and types of child-involved firearm vio-
lence incidents between 2018 and 2020, as well as between
2019 and 2020. Multivariate linear regressions were run for
number of child-involved shootings over time. Statistical sig-
nificance was set as p < 0.05. Statistics were performed on
IBM SPSS Statistics, Version 26 (IBM Corp., Armonk, NY)
(Tables 1 and 2).

RESULTS

There was a total of 1,076 child-involved shootings in
2020, 811 in 2019 and 803 in 2018. The median total child-
involved shooting incidents per 100,000 children per month
increased from 2018 to 2020 (0.095 vs. 0.124, p = 0.003),
as well as from 2019 to 2020 (0.097 vs. 0.124, p = 0.010). From
2018 to 2020, child killed by adult (0.020 vs. 0.034, p = 0.024)
incidents increased. Consistent, increasing trends in child killed
by adult (0.021 vs. 0.034, p = 0.049) were also found between
2019 and 2020.

The scatterplots of total child-involved shooting incidents,
as well as both fatal and nonfatal child-involved shooting incidents
per 100,000 per year (2016–2020), all exceeded the projected num-
ber of incidents extrapolated from the 2016 to 2019 data (Fig. 1).

Strong Versus Weak Gun Law States Analysis
Multivariate linear regression demonstrated that, com-

pared with weaker gun law states, stronger gun law states were
associated with decreased monthly total child-involved shooting
incidents between 2018 and 2020 (USC B, −0.069; 95% CI,
−0.087 to −0.050; p < 0.001), as well as between 2019 and
2020 (USC B, −0.066; 95% CI, 0.014–0.047; p < 0.001).

DISCUSSION

Firearm violence is a rising epidemic for children in the
United States with recent investigations alluding to increased
firearm violence6 during the COVID-19 pandemic, as well as
some specifically referring to pediatric firearm violence.15,16

This retrospective database study describes in detail the current
trends and types of child-involved shootings. In the first year
of the pandemic (2020), there was an increase in monthly shoot-
ings involving children, as well as incidents of children killed by
an adult with a firearm.

Given the increased firearm sales during the pandemic,
as well as the mortality risk associated with improperly stored
© 2021 American Association for the Surgery of Trauma.
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Figure 1. Rate of total, fatal, and nonfatal child-involved incidents per 100,000 children per year (2016–2020).
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firearms,21 the finding of increased incidents of children killed
by an adult with a firearm is consistent with predictions in the
literature.9,16 Furthermore, the yearly increase in total, as well as fa-
tal and nonfatal child-involved shooting incidents, demonstrate that
actual 2020 firearm violence rates surpassed predicted 2020 rates
based on linear extrapolation of data from the previous 4 years.
This supports the need for proven firearm violence prevention ef-
forts, such as education on proper firearm storage,22 improvement
in mental health services to help deal with pandemic-related
stressors,23 and implementation of gun waiting periods,24 which
are associated with decreased firearm incidents and deaths.

One ongoing politically debated issue is whether gun laws
affect firearm incidents. This study demonstrated that the top 25
stronger gun law states correlatedwith decreased total child-involved
shooting incidents during the 2020US pandemic comparedwith
2018 and 2019 historical data. Contrarily, weaker gun law states
were associated with increased rates of pediatric firearm vio-
lence. This is consistent with the previously studied relationship
between strength of firearm legislation and US firearm violence
trends in adults.15,25,26 Similarly, Tseng et al.27 reported that
firearm-related injuries in hospitalized children were more
© 2021 American Association for the Surgery of Trauma.
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prevalent in states with less-restrictive gun laws. This accumula-
tion of data suggests gun laws to be an evidence-based approach
to protect children and should be evaluated by all states or at a
national level.

As this study was performed using a national database, it
is subject to multiple limitations, such as missing information
and coding errors within the Gun Violence Archive database.
Moreover, because of the fact that the Gun Violence Archive’s
algorithm searches the Internet for reports on firearm violence,
some areas of the country may receive less coverage. This may
result in an overrepresentation of firearm violence perpetrated
in certain locations with an underrepresentation of violence in
other areas. In addition, as US Census summary data were not
yet available for 2020, a predicted pediatric population was used
to calculate 2020 rates of firearm violence per 100,000 children.
However, it is suspected that the 2020 Census will show the
smallest decade-long growth rate in US history.28 Hence, the cal-
culated firearm violence rates for 2020, based on population
trends from years prior, may be underestimated. Finally, as chil-
dren are unable in most circumstances to advocate for them-
selves and report instances of abuse or violence, the true rates
67
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of child-involved shooting incidents are likely underrepresented
in this study.

This study found an overall increasing rate of child-
involved shootings for the year of 2020 during the COVID-19
pandemic. During this time, children were more likely to be fa-
tally injured by an adult with a firearm. In addition, the strength
of gun laws was shown to be associated with decreased rates of
pediatric firearm violence. Given that access to social support
systems and community safety nets has been hindered by the
pandemic, implementation of stronger gun laws across all states
may help reduce the number of fatal and nonfatal child-involved
shooting incidents.
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