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Abstract

There is evidence to suggest that law enforcement data are a valid and reliable
source for firearm violence data. Data for this exploratory study come from law
enforcement sources in a large Midwestern city and include all unintentional non-
fatal shooting incidents (n=177) occurring in between 2017 and 2019. Incidents
most commonly occurred in the fall season, during nighttime hours, and at a resi-
dence. Victims were more likely to be male, Black, Indigenous, or People of Color,
and 18-34 years old. Their injuries resulted from improper firearm handling. Most
victims were wounded in their extremities and did not engage emergency medical/
ambulance services before seeking medical care. This study demonstrates the utility
of law enforcement data as a source for additional context surrounding unintentional
nonfatal shooting incidents. Findings suggest two policy implications: requiring a
gun safety course as part of the permitting process and treating gun safety as a life
skill by advocating for gun safety courses in schools.
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Introduction

Current and available gun violence data are severely limited despite the ubiq-
uitous presence of gun violence across American cities. The most accurate and
reliable data pertain to fatal firearm injuries despite the fact that nonfatal fire-
arm injuries occur at a much higher rate than fatal gun injuries (Gani et al. 2017;
Hipple et al. 2020; Hipple and Magee 2017). Limitations in data availability and
quality are common in the United States (U.S.) because there is no standardized
comprehensive injury surveillance system nationwide (Annest and Mercy 1998;
Hink et al. 2019). Instead, data are collected by different government agencies
in different formats (Roman 2020). Research, therefore, has focused on fatal fire-
arm incidents and there are less epidemiologic data available that describe the
criminological and public health characteristics of nonfatal unintentional firearm
injuries in the U.S. (Frattaroli et al. 2002; Grommon and Rydberg 2015; Kalesan
et al. 2017; Webster et al. 2016).

Demographic characteristics among firearm injury victims are relatively con-
sistent in the published research. Researchers have found that most firearm injury
victims are Black, male, and aged 35 years or younger (Hipple et al. 2019, 2020;
Hipple and Magee 2017; Kalesan et al. 2017; Coupet et al. 2019; Fowler et al.
2015; Manley et al. 2018; Reynolds 2021; de Anda et al. 2018). While research-
ers have found similar demography when focusing on unintentional injuries,
these findings are not consistent, partially due to a lack of a national definition
for a nonfatal shooting incident (Hipple et al. 2019, 2020; Hipple and Magee
2017; Reynolds 2021; Huebner and Hipple 2018). Without a national definition
or an official data source for nonfatal shooting incidents, jurisdictions are left to
develop one themselves, which creates validity and reliability issues when trying
to compare data over time (i.e., intraagency) as well as across jurisdictions (i.e.,
interagency) (Hipple 2022).

According to Kellermann et al. (1996), the three circumstances under which
firearm injuries generally occur involve interpersonal violence, suicidal behav-
ior, and unintentional weapon discharges. Criminological research predominantly
focuses on interpersonal firearm violence, specifically homicide, because these
incidents are most likely to come to the attention of law enforcement, increas-
ing the reliability and validity of the measures (National Research Council
2005; Black 1980; Jackson 1990). This focus is despite the fact that homicides
are rare events and capture only a small proportion of all criminal firearm vio-
lence (Piquero et al. 2005; Pridemore 2005). Suicide and unintentional shootings,
while still documented by law enforcement in most states (Victim Rights Law
Center 2014), do not illicit a formal response from the criminal justice system
because they are not inherently criminal. These facts contribute to the dearth of
detailed empirical work on the incident and victim characteristics of uninten-
tional shootings.

Finally, the majority of available firearm violence data are summary data and
lack sufficient detail to inform policy and practice. For example, information
about where a firearm injury occurred is commonly missing from national data
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sources (Parker 2020). There is, however, evidence to suggest that law enforce-
ment data are valid and reliable sources for firearm violence information (Kauf-
man et al. 2020; Magee et al. 2021; Post et al. 2019). This exploratory study uses
law enforcement data to examine unintentional nonfatal shooting incidents and
victims in a large Midwestern city. We describe incident characteristics includ-
ing location, time of day, and time of year. We also describe victim demographic
characteristics, injury severity, hospital transport method, as well as the shooter’s
actions contributing to the firearm injury.

Methods
The site

Indianapolis, Indiana is the 16th largest city in the U.S. It spans roughly 400 square
miles and had an estimated population of 887,000 in 2020. Like many cities in
the U.S., Indianapolis continues to experience high rates of criminal gun violence
(Rosenfeld and Lopez 2020). In 2020, there were 14 gun deaths per 100,000 popula-
tion—the 20th highest rate in the U.S., making Indianapolis an appropriate site for
this study. The majority of Indianapolis and its encompassing county (Marion) are
served by the Indianapolis Metropolitan Police Department (IMPD).The IMPD is
the largest law enforcement agency in the state of Indiana.

By definition, unintentional shootings are not crimes; however, most states,
including Indiana, require medical personnel to notify local law enforcement about
a firearm injury regardless of the incident context (Indiana Code 35-47-7-1) (Vic-
tim Rights Law Center 2014). Local law enforcement must document the injury and
the circumstances surrounding it in an incident report. In Indiana, firearm injuries
most commonly come to the attention of law enforcement in two ways: a commu-
nity member requests emergency/ambulance services (e.g., calls or texts 911) or
a healthcare worker notifies law enforcement when someone has presented in the
emergency department with a firearm injury. Data for this study were collected from
internal police documents created by an investigating detective within 24 h of when
a firearm injury was brought to the attention of law enforcement. Patients were not
involved in this study. The University of Indianapolis Human Research Protections
Program determined the study was exempt from institutional review board review
because the researchers were provided de-identified data.

The IMPD dispatches an Aggravated Assault detective to each nonfatal shooting
incident scene to investigate the incident once the reporting officer confirms a fire-
arm injury. As part of this process, the detective attempts to conduct an initial inter-
view with the victim, most commonly at the emergency department. Departmental
procedure dictates that detectives draft an internal summary document within 24 h
of the incident, which includes additional information gathered after the responding
officer completed the initial police incident report. Data for this study come from
these internal documents.

There is no national definition of a nonfatal shooting incident or victim. For
this study, a shooting victim is defined as an individual with a penetrating wound
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caused by a projectile from a weapon that uses a powder charge (Hipple and Magee
2017; Hipple et al. 2019; Huebner and Hipple 2018). To be included in the study,
the nonfatal shooting incident had to occur between January 1, 2017 and December
31, 2019 and include at least one surviving unintentional nonfatal shooting victim.
An unintentional shooting incident is one that does not occur during an aggravated
assault and lacks the intent of one person to cause harm to another person, including
harm to oneself. Both the UCR and the NIBRS define an aggravated assault “as an
unlawful attack by one person upon another for the purpose of inflicting severe or
aggravated bodily injury” (Federal Bureau of Investgation 2013a, b). Because sui-
cide attempts involve the intent to harm oneself and self-defense shootings include
the intent to cause harm to another person for protection by the shooter, they were
excluded from the study. Additionally, incidents where intent could not be deter-
mined were and incidents where the victim was injured by a weapon not meeting
the federal definition of a firearm such as a BB gun or flare gun were also excluded.
Table 1 displays different shooting scenarios and the reasons for their inclusion or
exclusion in this study. The violent nature of firearm injuries and the fact that the
majority require medical care, along with Indiana’s mandatory reporting law, led
authors to believe these data likely represent close to the population of unintentional
shooting incidents and victims in Indianapolis for the study period (Magee et al.
2021).

Data

The sample included 177 incidents identified during the 3-year study period that
met our definition of an unintentional shooting incident. One incident had two vic-
tims therefore our sample includes 178 victims. The majority of variables were
police officer-coded at the time of the incident. We began with incident-level vari-
ables. Using the incident date, we determined the time of year or season according
to National Oceanic and Atmospheric Administration (2016) definitions (Spring:
March, April, May; Summer: June, July, August; Fall: September, October, Novem-
ber; Winter: December, January, February). The time the incident occurred was
categorized according to the time of day approximately representing school/work
hours (0800-1559 h), after school/work hours (1600-1159 h), and nighttime hours
(0000-0759 h). The location of the incident was categorized as business, public
street/alley, inside a residence, outside a residence, in a vehicle, other, and unknown.

Victim-level variables included age at the time of the incident, victim race (BIPOC,1
white), sex (male, female), and number of gunshot wounds (single, multiple). We cap-
tured the location/severity of victims’ injuries using a modified version of the 1990
Abbreviated Injury Scale (AIS) (Association for the Advancement of Automotive Med-
icine 1990; Hipple et al. 2019). This variable was coded based on the detective’s obser-
vation; we did not have access to medical data. We first captured the body part affected
and then recoded to less severe/extremities and more severe/center mass (Less severe/

! Black, Indigenous, and People of Color.
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extremities [wrist, ankle, hand, foot, arm, leg]; more severe/center mass [back, hip,
buttocks, genitals/pubic area, abdomen, head, neck, chest]). When a victim had more
than one gunshot injury, the AIS score was recorded for the most serious injury. Victim
injury location/severity was categorized as unknown if there was no wound location
documented in the data source.

We captured how the victim traveled to the emergency department (ambulance, self-
transport, unknown). Self-transport included the victim driving themselves, walking,
or if they were transported by another person. We also captured whether or not the
gunshot wound was self-inflicted (no, yes, unknown). Finally, we captured the shooter’s
actions immediately preceding the injury. Actions included: maintenance, handling,
showing off, storage, and unknown. See Table 2 for detailed descriptions of the actions
included in these categories and examples of each.

Results

There were 177 unintentional nonfatal shooting incidents during the study period. Only
one unintentional incident had two victims. In this incident, the bullet traveled through
the shooter hitting the second person. Table 3 displays the incident characteristics. The
majority of incidents (55.3%) occurred during the fall and winter months and almost
half (47.5%) occurred during nighttime hours, after midnight but before 8 AM. A resi-
dence, inside or outside, was the location of just more than half (51.9%) of uninten-
tional incidents. The location of the incident was unknown 20% of the time.

Table 4 displays the characteristics of the 178 unintentional nonfatal shooting
victims. Victim age ranged from 2 to 85 years with a mean age of 29.6 years and
a standard deviation of 14.9 years. Most victims were male, BIPOC, and between
the ages of 18 and 34 years. These findings align with previous research regarding
victim age, gender, and race (Kalesan et al. 2017), although BIPOC are still overrep-
resented as unintentional shooting victims compared to the national and local pop-
ulations. Most unintentional victims suffered from a single, self-inflicted gunshot
wound. Multiple gunshot wounds were the result of the bullet entering and exiting
multiple body parts. Eighty-five percent of unintentional shooting victims suffered
less severe injuries to their extremities. Unintentional shooting victims were more
likely to arrive at an emergency department by non-emergency mode rather than
by ambulance, meaning they did not engage services via 911 or by flagging down
a police officer. While the exact circumstances of the unintentional nonfatal shoot-
ing were unknown for one-fifth of the sample, when known, unintentional shootings
occurred most often due to general handling mishaps unrelated to cleaning (28.7%)
followed closely by unintentional shootings during cleaning or maintenance of the
firearm.
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Table 3 Incident characteristics

N=177) Characteristic n %
Season
Spring 38 21.5
Summer 41 23.2
Fall 53 29.9
Winter 45 25.4
Time of day
0800-1559 40 22.6
1600-1159 52 29.4
0000-0759 84 47.5
Unknown 1 0.6
Location
Business 8 3.5
Public street/alley 6 34
Residence—inside 70 39.5
Residence—outside 22 12.4
Vehicle 30 16.9
Other 5 2.3
Unknown 36 20.3

Discussion and implications

This study demonstrates the utility of law enforcement data in examining uninten-
tional nonfatal shooting incidents and victims by providing additional qualitative
context not traditionally captured or available in public health and medical data
sources. Importantly, this research illuminates the shooter’s actions immediately
preceding the unintentional shooting. What is particularly noteworthy is the finding
that the majority, nearly 29%, of unintentional nonfatal shooting incidents occurred
during simple handling or routine maintenance of the fircarm. There is existing
work with similar findings but it is dated, limited to firearm deaths, or both (Cherry
et al. 2001; Grossman et al. 1999; Lee and Harris 1993). Similarly, the geographic
location of unintentional nonfatal shooting incidents is not captured well in available
public health and medical data sources (Frattaroli et al. 2002; Cherry et al. 2001).
These findings suggest that over one-half (51.9%) of unintentional nonfatal shoot-
ings are likely to occur in someone’s home.

The quantitative findings contribute to the current body of knowledge regarding
accidental shooting incident and victim characteristics—aligning with some findings
such as the modal age, race, and gender of unintentional shooting victims (Kalesan
et al. 2017; Fowler et al. 2015; Kongkaewpaisan et al. 2020) and wound location
(Coupet et al. 2019; Kongkaewpaisan et al. 2020; Mills et al. 2018), but countering
existing work that examines victims’ mode of transport to a medical facility.

Indiana is a gun-friendly state with weak gun control laws (Giffords Law Center).
There is no permit required to purchase a firearm and no firearm registration require-
ment. A constitutional carry law went into effect on July 1, 2022 (Indiana Code
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'(I']i\![bzlell; 8§ncident characteristics Characteristic B %
Sex
Male 155 87.1
Female 23 12.9
Race
BIPOC 95 53.4
White 83 46.6
Age
<18 25 14.0
18-34 106 59.6
35-54 33 18.5
55+ 14 7.9
Number of gunshot wounds
Single 171 96.1
Multiple 7 3.9
Wound location
Extremities 152 85.4
Center mass 26 14.6
Self-inflicted
No 34 19.1
Yes 141 79.2
Unknown 3 1.7
Transport method
Ambulance 86 48.3
Self-transport 91 51.1
Unknown 1 0.6
Shooter’s action
Maintenance 44 24.7
Handling 51 28.7
Showing off 22 12.4
Storage 24 13.5
Unknown 37 20.8

35-47-2-3) eliminating the permit requirement to carry a handgun in Indiana. Fed-
eral purchasing laws still apply, however, there is no firearm safety training require-
ment at the state or federal levels.

Indiana law requires all persons born on or after January 1, 1987 to successfully
complete a hunter’s education course offered by or through the Department of Natu-
ral Resources to obtain a hunting license (Indiana Code 14-22-11-5). It is an online
course (https://www.hunter-ed.com/indiana/studyGuide/20101601/) for individuals
ages 12 and older which could easily be adapted to include firearm safety training.
Additionally, policymakers should consider a required gun safety course as part of
the purchasing process or permitting process if ever reinstated. This requirement
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would not change the status of Indiana as a gun-friendly state but has the possibility
to drastically reduce the number of unintentional nonfatal firearm injuries across the
state.

Second, almost 15% (n=25) of victims in our sample are under the age of 18 and
therefore could not legally possess a firearm in the state of Indiana. Yet, these data
show that children can and do have access to guns and that these accidents happen
in homes. The majority of unintentional nonfatal injuries in this age group (40%)
resulted from playing with the firearm. Policymakers should consider including gun
safety in school curriculum alongside other important personal health and life skill
topics taught in schools. Gun safety should be considered a life skill in the U.S.

Finally, a noteworthy finding is that more than one-half of unintentional nonfa-
tal shooting victims did not engage public safety or emergency/ambulance services
when seeking medical attention. Instead, they chose to find another way to travel
to the emergency department. This finding is counter to previous work using the
National Electronic Injury Surveillance System that indicated roughly 68% of non-
fatal firearm injury victims who presented at an emergency department from 2010
to 2012 were transported by emergency medical services or an ambulance (Fowler
et al. 2015). The proportion using emergency medical/ambulance services is even
greater for firearm assault victims (Manley et al. 2018). Grommon and Rydberg
(2015) found similar results in their examination of nonfatal firearm injury data
although this variable was missing in a lot of their records. Relatedly, the incident
location (n=36) and the shooter’s actions (n=37) were each unknown 20% of the
time, which suggests victims were not forthcoming with the detective about what
happened. Without direct victim input, it is impossible to know exactly what is driv-
ing this decision to not engage public safety services. Research shows that victims
of sexual assault and criminal nonfatal shootings are often reluctant to engage with
law enforcement (Hipple et al. 2019; O’neal 2017; Kaiser et al. 2017). This topic is
important for future research especially when trying to use data to drive policy and
practice.

This study is limited in that it is a single, urban site that uses law enforcement
data. The internal police documents used as the data source were not designed for
research purposes and reflect the police perspective (Alison et al. 2001); therefore,
these results should be interpreted with that in mind. Additionally, the data reflect
information known to police within the first 24 h of the incident and the authors did
not have access to updated case information. Due to the urban study setting, these
findings lack any information on hunting-related firearm injuries. Future research
should examine similar data in additional urban and rural locations as well as work
to include the victim’s perspective.

Conclusion

One in 90 people in Indiana are expected to die from a firearm injury in their life-
time. This risk is greater than the national expectation of one death by firearm
in every 108 people (Sehgal 2020). It is important to work towards developing
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comprehensive data about firearm injuries, especially nonfatal shootings. Contin-
ued research and surveillance using both public health and law enforcement data
will provide a stronger understanding of unintentional nonfatal shooting victims
and incidents that will further inform prevention and intervention efforts to decrease
morbidity and mortality.

Acknowledgements The authors thank the Indianapolis Metropolitan Police Department for their part-
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