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Americans shooting themselves in
the foot: the epidemiology of podiatric
self-inflicted gunshot wounds in the
United States
Abstract
he United States is home to
about one third of all firearms
Objective: To examine the epidemiology of Americans shooting
themselves in the foot.

Design: Data from the Firearm Injury Surveillance Study (1993e2010)
collected using the National Electronic Injury Surveillance System were
examined. Non-fatal firearm-related injuries were recorded during
patients’ initial emergency department visits.

Setting: United States hospital emergency departments, 1993e2010.

Participants: 69 111 individuals admitted to US emergency departments
after non-fatal firearm-related incidents.

Main outcome measure: Demographic and incident characteristics of
patients presenting with self-inflicted gunshot wounds to the foot.

Results: Of the 69 111 reported firearm-related injuries, 667 (1.0%) were
self-inflicted gunshot wounds to the foot. Of these, 597 of the patients
(89.6%) were men and 51.7% (345) were aged between 15 and 34 years.
Patients generally presented with puncture wounds (265 patients, 39.7%),
foreign bodies (164 patients, 24.6%) and bruised egos. Those who shot
themselves in the foot were significantly more likely than individuals with
other firearm-related injuries to be male (odds ratio [OR], 1.28) and married
(OR, 2.6). As the festive season approached, the number of incidents
increased; November and December were peak months for shooting
oneself in the foot.

Conclusions: The nature of and the circumstances surrounding
self-inflicted gunshot wounds to the foot were unique when compared
with other firearm-related injuries. Through the large-scale examination of
the characteristics of these incidents, trends in the nature of Americans
shooting themselves in the foot have been elucidated. Young married men
are at particular risk of shooting themselves in the foot. Particular caution
must be taken during the festive season to avoid being caught under the
missing toe.
T worldwide, with 90 guns for
every 100 American citizens.1 It is
therefore perhaps not surprising
that gunshot wounds (GSWs) are
among the leading causes of injury in
the US.2,3 The statistics indicate
that 93% of the wounded are men,
56% are unemployed, and 56% tested
positive for drugs or alcohol after the
incident.4-6 As the incidence of GSWs
is increasing, epidemiological studies
that provide insight into their general
nature and the circumstances in
which they occur are useful for
developing preventive education.
Further, an understanding of termi-
nal ballistics is important for deter-
mining the appropriate clinical
management of GSWs.

The extent of injury inflicted by a
GSW is determined by the energy of
the primary projectile, its dissipation
in the tissue, and the generation of
secondary projectiles following
osseous injury. The kinetic energy of
a bullet before impact is equal to half
its mass multiplied by its velocity
squared; the energy of a projectile
thus increases exponentially with its
velocity. In order to maximise mass
(and minimise energy loss caused by
air resistance), bullets are often made
with pointed or rounded tips from
metals with a high specific gravity,
such as lead. The energy transferred
to the tissue after impact is the dif-
ference in kinetic energy of the bullet
as it enters and leaves the tissue. This
difference is dependent on the bul-
let’s diameter on impact and the
density of the tissue. The more a
bullet deforms or mushrooms on
impact, the greater the amount of
energy transferred to the tissue.7,8

High-velocity projectiles create large
temporary cavities that fill with wa-
ter vapour, causing tissue damage
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and wound contamination distal to
the primary tract of the bullet. When
a bullet collides with a dense object,
such as bone, secondarymissilesmay
be generated, the number of which
increases with the velocity of the
bullet.9 These secondary missiles
have less predictable trajectories and
often do more soft tissue damage
than the primary projectile. The ve-
locity of the bullet is thus a primary
determinant of tissue damage.

The foot has a number of anatomical
and biomechanical features that
make it unique in terms of GSW
injury and management. The func-
tion of the foot depends on its ability
to painlessly and efficiently transfer
the energy generated by the leg
muscles into locomotion. Unlike
long bone and other joint injuries,
low-velocity GSWs to the foot often
result in significant morbidity, and
are managed in the same manner as
high-velocity injuries. The ratio of
bone to soft tissue in the foot is
high, with a particularly large num-
ber of articular surfaces. More than
80% of GSWs to the foot result in
osseous injury,10 and such fractures
frequently generate secondary pro-
jectiles that damage the densely
populated neurovascular structures.
The resulting inflammation and hae-
morrhagewithin the restricted fascial
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compartments of the foot predispose
to compartment syndrome and other
complications.

Management includes antibiotic
therapy, operativedebridement, bone
stabilisation, revascularisation and
soft tissue coverage. Low-velocity
GSWs to the foot have traditionally
been treated with intravenous antibi-
otic therapy for 1e5 days,11-14 fol-
lowedby operative assessment of soft
tissue contamination and irrigation.
However, it isnowgenerallyaccepted
that both low- and high-velocity
injuries require careful debride-
ment of non-viable soft tissue and
non-essential osseous fragments to
prevent necrosis and wound in-
fections.13-20Asmentionedearlier, the
vast majority of GSWs to the foot
involve intra-articular osseous injury.
Even low-velocity injuries may
require both internal and external
percutaneous fixation of fractures to
achieve adequate alignment.21 High-
velocity injuries are often allowed to
heal by secondary intention, while
others may require wound closure
with myocutaneous flaps, skin graft-
ing or, in extreme cases, amputation.

Until now there has been no large-
scale epidemiological examination
of the injury characteristics and
circumstance of GSWs to the foot.
Given the anatomical and biome-
chanical features of the foot, these
GSWs are unique in their presenta-
tion, and, while they have been
studied on a case-by-case basis,22-24

the overarching trends of self-
inflicted GSWs to the foot have not
been investigated in a large sample.
We undertook a large-scale epide-
miological examination of Ameri-
cans who had shot themselves in
the foot.
Methods

Study sample
Using a stratified probability sample
of all US hospitals with more than six
beds that provide 24-hour accident
and emergency services, theNational
Electronic Injury Surveillance System
(NEISS) collected data for the period
1993e2010 as part of the Firearm
Injury Surveillance Study. Based on
the number of emergencydepartment
visits per year, hospitals were strati-
fied as very large, large, medium or
small. An additional stratum for chil-
dren’s hospitals was also used. Be-
tween 1993 and 1996, 91 emergency
departments were included in the
sample. An additional 10 hospitals
were added between 1997 and 1999,
with two dropouts between 2000 and
2002; 99 hospitals were included in
the sampling frame 2002e2010.

Data collection
NEISS, the primary data collection
body for the Consumer Product
Safety Commission, was responsible
for data collection. Data on initial
emergency department visits that
resulted from non-fatal firearm-
related injuries were extracted from
the patients’medical records.

Outcomes
The characteristics of the patients and
the conditions in which each sus-
tained self-inflicted GSWs to the foot
were the primary outcomes.

Statistical analysis
All statistical analysiswas conducted
in Stata 12 (StataCorp). Participants
were identified as either generic
firearmvictims or patients who had a
self-inflicted GSW to the foot. c2 tests
were used to compare the categorical
variables of groups; ie, sex, age
group, marital status, illicit drug use,
involvement in criminal activities,
weapon used, location of incident,
and diagnosis. Logistic regression
was undertaken for sex and marital
status (married v not married).
Results

Of the 69 111 reportedfirearm-related
injuries, 667 (1.0%) were self-inflicted
GSWs to the foot. Individuals who
shot themselves in the foot were
typically men (597, 89.6%) aged
15e34 years (345, 51.7%). Incidents
generally occurred in the home (381,
51.1%), involved a handgun (208,
31.2%) or BB gun (228, 64.2%) while
the individual was neither commit-
ting a crime nor under the influence
of alcohol. Significant differences
between individuals who shot them-
selves in the foot and those who had
other firearm-related injuries with
respect to sex (c2¼ 3.19, P¼ 0.048),
age group (c2¼ 116.39, P<0.0001),
marital status (c2¼ 87.18, P<0.0001),
illicit druguse (c2¼ 24.49,P<0.0001),
involvement in criminal activities
(c2¼ 330.79, P<0.0001), weapon
used (c2¼ 457.56, P<0.0001), loca-
tion of the incident (c2¼ 571.16,
P<0.0001) and the physician’s diag-
nosis (c2¼ 273.18, P<0.0001) were
noted (Box 1).

Logistic regression indicated that
individuals who shot themselves in
the foot were significantly more
likely than individuals with other
firearm-related injuries to be male
(odds ratio [OR], 1.28; 95% CI,
1.0e1.7) and married (OR, 2.6;
95% CI, 2.1e3.4).

Incidences of shooting oneself in
the foot were most common in
October, November and December
(Box 2).

Discussion

Contrary to popular belief, incidents
of Americans shooting themselves in
the foot are relatively rare; the char-
acteristics of these incidents, howev-
er, are unique. When these auto-foot
shooters were compared with in-
dividuals who had sustained other
firearm-related injuries, significant
differences were noted in the de-
mographic characteristics of the
victim/assailant, weapon of choice,
the circumstances of the incident, and
the nature of the injury itself.

There are several limitations that
must be acknowledged in the inter-
pretation of these data. The study
included only individuals who pre-
sented to US emergency departments
with non-fatal firearm-related in-
juries, so that our comparisons cannot
be generalised to the broader popu-
lation. The primary source of most
data was the individual who had
shot themselves in the foot;while data
about the injury were provided by
health care professionals, information
about the incident itself may be sub-
ject to self-report biases. A social
desirability bias may have caused
under-reporting of self-inflicted
MJA 203 (11) j 14 December 2015 459



1 Characteristics of self-inflicted gunshot wounds to the foot

Self-inflicted gunshot
wounds to the foot

Other firearm-related
injuries

P*Number Percentage Number Percentage

Number† 667 1.0% 68444 99.0%

Demographics

Sex (male) 597 89.6% 59562 87.0% 0.048

Age 0e14 years 158 23.7% 7691 11.2% <0.0001

15e34 years 345 51.7% 45286 66.2%

35e54 years 134 20.1% 12 109 17.7%

�55 years 30 4.5% 2843 4.2%

Marital status Married 103 24.0% 6117 11.6% <0.0001

Never married 154 35.9% 26826 51.0%

Divorced or separated 21 4.9% 1262 2.4%

Other 8 1.6% 635 1.2%

Not stated 143 33.3% 17 760 33.8%

The incident

Drugs involved 11 1.7% 1644 2.4% <0.0001

Crime involved 5 1.0% 11680 17.1% <0.0001

Weapon Handgun 208 31.2% 19002 27.8% <0.0001

Rifle 80 12.0% 3 169 4.6%

Shotgun 60 9.0% 2697 3.9%

BB gun 228 64.2% 10094 14.8%

Unknown 91 13.6% 33482 48.9%

Location Home 381 57.1% 14661 21.4% <0.0001

Farm 5 0.8% 109 0.2%

Apartment or condominium 1 0.2% 75 0.1%

Street or highway 12 1.8% 14049 20.5%

Other public area 24 3.6% 7500 11.0%

Mobile home 1 0.2% 112 0.2%

School 1 1.0% 276 0.4%

Recreational area 18 18.0% 1 140 1.7%

Unknown 224 33.6% 30473 44.5%

The injury

Diagnosis Amputation 2 0.3% 128 0.2% <0.0001

Contusion or abrasion 7 1.1% 3936 5.8%

Foreign body 164 24.6% 7289 10.7%

Fracture 75 11.2% 3738 5.5%

Laceration 25 3.8% 7818 11.4%

Puncture 265 39.7% 24317 35.5%

Avulsion 1 0.2% 99 0.1%

Other 128 19.2% 16680 24.4%

*Self-inflicted wounds v other firearm-related wounds. †Number of injuries and percentage of all firearm-related injuries. All other percentages in the
table are column percentages. u
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wounds, as individuals who shoot
themselves in the foot may not be
entirely forthcoming about the nature
and cause of their injuries.
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Never-married men between the
ages of 15 and 34 years were themost
commonperpetrators of self-inflicted
GSWs to the foot. Due to the
disproportionate number of males
who possess firearms, it is to be ex-
pected that the prevalence of these
injurieswould be higher amongmen.



2 Gunshot wounds in the United States, by month; expressed as a
percentage of all foot- or non-foot-related incidents
Of interest, however,was the strength
of the relationship between being
married and shooting oneself in the
foot when comparedwith the odds of
other firearms-related injuries and
non-married self-saboteurs. These re-
sults are consistent with anecdotal
reports fromdisgruntled spouses and
depictions of married men in the
mainstream media, such as sitcoms
and reality television programs.
However, due to the nature of our
data, evidence-based generalisations
to the broader American population
cannot conclusively be made.

Shooting oneself in the foot was
extremely uncommon during the
commission of a crime orwhile under
the influence of drugs; only five
individuals shot themselves in the
foot while committing a crime. Given
that inhibitions are reduced and
cognitive capacity diminished by
drug use, it is a somewhat counter-
intuitive finding that the association
of illicit drug use with shooting one’s
foot was not stronger. An investiga-
tion into the relationship between
alcohol use and self-inflicted podi-
atric injuries is an area for future
research, given the ease of access to
alcohol and the prevalence of
alcohol use in other firearm-related
injuries.

There was a strong positive correla-
tion between the month of the year
and the number of self-inflicted
GSWs to the foot; a disproportionate
number of incidents occurred in
October, November andDecember. It
isnotable that these trendsweremuch
stronger than for other firearm-
related incidents, with a relatively
constant number of these incidents
throughout the year.

The epidemiology of firearm-related
podiatric trauma has been neglected
until now; to our knowledge, ours is
the first large-scale epidemiological
investigation of GSWs to the foot or
of self-inflicted GSWs to the foot.
Given the anatomical and biome-
chanical features of the foot, the na-
ture of the wounds caused by GSWs
is unique. A major epidemiological
study is required to examine over-
arching trends in the circumstances
and scenarios in which these events
occur. Although it may not be
possible to prevent Americans from
shooting themselves in the foot,
large-scale investigations of the na-
ture of these incidents provides
invaluable information for those at
greatest risk. Particular caution must
be taken during the festive season if
one is to avoid being caught under
the missing toe.
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