
Nonpowder Firearm Injuries to
Children Treated in
Emergency Departments
Margaret Jones, BA,a,b Sandhya Kistamgari, MPH,a Gary A. Smith, MD, DrPHa,c,d

abstractOBJECTIVES: To investigate nonpowder firearm injuries treated in US emergency departments

among children ,18 years old.

METHODS: National Electronic Injury Surveillance System data from 1990 through 2016 were

analyzed.

RESULTS: An estimated 364 133 (95% confidence interval 314 540–413 727) children,18 years

old were treated in US emergency departments for injuries related to nonpowder firearms

from 1990 to 2016, averaging 13 486 children annually. From 1990 to 2016, the number and

rate of nonpowder firearm injuries decreased by 47.8% (P , .001) and 54.5% (P , .001),

respectively. Most injuries occurred among 6- to 12-year-olds (47.4%) and 13- to 17-year-olds

(47.0%). Boys accounted for 87.1% of injured children, the most common diagnosis was

foreign body (46.3%), and 7.1% of children were admitted. BB guns accounted for 80.8% of

injuries, followed by pellet guns (15.5%), paintball guns (3.0%), and airsoft guns (0.6%). The

rate of eye injuries increased by 30.3% during the study period. Eye injuries accounted for

14.8% of all injuries and the most common diagnoses were corneal abrasion (35.1%),

hyphema (12.5%), globe rupture (10.4%), and foreign body (8.6%).

CONCLUSIONS: Although the number and rate of nonpowder firearm injuries declined during the

study period, nonpowder firearms remain a frequent and important source of preventable and

often serious injury to children. The severity and increasing rate of eye injuries related to

nonpowder firearms is especially concerning. Increased prevention efforts are needed in the

form of stricter and more consistent safety legislation at the state level, as well as child and

parental education regarding proper supervision, firearm handling, and use of protective

eyewear.

WHAT’S KNOWN ON THIS SUBJECT: Although nonpowder

firearms can cause serious pediatric injury, especially to the

eyes, their regulation varies from state to state and no

federal regulation exists. The American Academy of Pediatrics

recommends use of protective eyewear when using

nonpowder firearms.

WHAT THIS STUDY ADDS: On average, 13 486 pediatric

nonpowder firearm injuries were treated in US emergency

departments annually. Although the overall rate of these

injuries declined by 54.5% from 1990 to 2016, nonpowder

firearm eye injuries increased by 30.3%. Increased prevention

efforts are needed.
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Nonpowder firearms have long been

marketed to children and teenagers as

toys or “starter” firearms and include

paintball, airsoft, BB, and pellet guns.

They use air pressure, carbon dioxide

pressure, or spring-loaded action to

propel metal or plastic projectiles of

many shapes and sizes at varying

velocities and are primarily used in

target shooting, small animal hunting,

and recreational combat simulation

games (eg, paintball and airsoft).

Although nonpowder firearms are

recognized as an important source of

pediatric injury, especially to the

eyes,1–4 their regulation varies from

state to state, and no federal

regulation exists.5

Previous studies of nonpowder

firearm injuries have often focused on

specific anatomic areas, such as the

eyes, head, neck, or chest.6–11 Others

have been limited to reports of

fatalities.10,12,13 Most previous

studies have had a small sample size

or were conducted at a single

center.4,14–17 However, 3 previous

studies analyzed a nationally

representative sample from the

National Electronic Injury

Surveillance System (NEISS)

database. One of those studies

evaluated injuries from 1985 to

1999,18 the second concentrated on

pediatric eye injuries from 2002 to

2012,6 and the third evaluated head

and neck injuries from 2005 to

2014.19 To our knowledge, our study

is the first to comprehensively

investigate all types of nonpowder

firearm injuries among children and

adolescents using a nationally

representative sample.

METHODS

Data Source and Case Selection

Criteria

This study retrospectively analyzed

data regarding nonpowder firearm

injuries among children ,18 years of

age treated in US emergency

departments (EDs) from 1990

through 2016. Data were obtained

from the NEISS, which monitors

injuries associated with consumer

products and sports and recreational

activities treated in US EDs. The

NEISS is maintained by the US

Consumer Product Safety

Commission (CPSC) and includes

∼100 reporting hospitals that

represent a stratified probability

sample from the .5300 hospitals

with at least 6 beds and a 24-hour ED

in the United States and its

territories.20 Trained NEISS coders at

participating hospitals extracted data

from ED medical records, including

patient demographics (including age

and sex), consumer products or

activities involved, injury diagnosis,

affected body region, location where

the injury occurred, disposition from

the ED, and a brief narrative

describing the circumstances of the

injury incident.20

Nonpowder firearm injuries were

identified by using NEISS product

codes 1200 (for paintball [activity]:

sports and recreational activity, not

elsewhere classified), 1237 (gas, air,

or spring-operated guns [including

BB guns]), and 1936 (BBs or pellets

[excluding shotgun pellets]). Each

case narrative was reviewed and

cases were excluded if they involved

nonprojectile firearms, other

projectile firearms, powder firearms,

pellet or BB ingestions or foreign

body insertions, injuries not directly

related to use of the firearm, being hit

or struck with the firearm, or if the

mechanism of injury was unclear. The

final data set consisted of 9739 actual

cases included in analyses.

Study Variables

Children were categorized into 3 age

groups: ,6, 6 to 12, and 13 to

17 years old. Injury diagnosis was

categorized as (1) contusion or

abrasion, (2) foreign body, (3)

fracture, (4) laceration, (5) puncture,

and (6) other. Body region injured

was grouped as (1) head and/or neck

(including eyeball, face, head, neck,

mouth, and ear), (2) trunk (including

upper trunk, lower trunk, and pubic

region), (3) upper extremity

(including finger, hand, wrist, lower

arm, elbow, upper arm, and

shoulder), and (4) lower extremity

(including toe, foot, ankle, lower leg,

knee, and upper leg). Disposition

from the ED was categorized as: (1)

treated and released, (2) admitted

(including hospitalized, transferred,

held for observation for ,24 hours,

and treated and transferred for

hospitalization), and (3) left against

medical advice. Location of injury

incident was grouped as (1) home

(including home, mobile or

manufactured home, apartment, and

farm) and (2) other. Additional

variables analyzed included sex

and year.

The narrative from each case was

reviewed and a variable describing

the user of the nonpowder firearm

was created, which included the

categories of (1) self and (2) other

person (including peer, adult, and

other person of unspecified age).

Using each case narrative, a variable

describing the type of nonpowder

firearm was created, which included

the categories of (1) BB gun, (2)

pellet gun, (3) airsoft gun, and (4)

paintball gun.

Statistical Analysis

Data were analyzed by using SPSS

version 20.0 (IBM SPSS Statistics, IBM

Corporation) and SAS 9.4 (SAS

Institute, Inc, Cary, NC). Complex

survey procedures were used to

calculate the national estimates using

sample weights provided by the CPSC.

All the estimates in the study are

stable estimates unless stated

otherwise. The CPSC considers an

estimate to be unstable if the estimate

is ,1200, the sample size is ,20

actual cases, or the coefficient of

variation is .33%. Injury rates were

calculated by using intercensal and

postcensal population estimates

obtained from the US Census

Bureau.21–23 Secular trends in the

estimated annual number and rate of
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injuries were assessed using simple

or piecewise linear regression as

appropriate. The estimated slope

from regression models was reported

along with the associated P value.

Other statistical analyses included

calculation of odds ratios (ORs) with

95% confidence intervals (CIs) using

complex survey procedures.

Statistical significance was set at 0.05.

This study was determined to be

exempt by the institutional review

board of the authors’ institution.

RESULTS

General Characteristics

An estimated 364 133 (95% CI:

314 540–413727) children

,18 years of age with nonpowder

firearm injuries were treated in US

EDs from 1990 through 2016,

averaging 13 486 children annually or

18.8 injuries per 100 000 US children

,18 years old. Most injuries occurred

among children 6 to 12 years old

(47.4%) and 13 to 17 years old

(47.0%), with only 5.6% of injuries

being observed among children

,6 years of age. The average age was

11.8 years (SD: 3.5; interquartile

range: 10–14 years). Boys accounted

for 87.1% of injuries, and among

cases with a documented location of

injury, most (89.4%) occurred at

home (Table 1).

Body Region Injured

The head and neck were the most

commonly injured body region

(39.3%), followed by upper extremity

(30.7%) and lower extremity

(20.6%). BB guns (35.4%), paintball

guns (80.6%), and airsoft guns

(100.0%) commonly were associated

with injuries to the head and neck,

whereas injuries from pellet guns

(33.7%) were often to the upper

extremity (Table 2). Patients

,6 years old more commonly

sustained an injury to the head and

neck (OR: 1.65; 95% CI: 1.31–2.07)

than older patients, and patients 13

to 17 years old were treated more

often (OR: 1.26; 95% CI: 1.12–1.43)

for an upper extremity injury than

younger patients. Among injuries to

the head and neck, 36.1% were

diagnosed as foreign body, 23.6%

were diagnosed as a contusion or

abrasion, and 11.9% resulted in

hospital admission. Among the head

and neck injuries, 37.7% (n = 53 994;

95% CI: 43 602–64 386) were related

to the eye. Eye injuries accounted for

14.8% of all nonpowder firearm

injuries.

Diagnosis

The most common diagnosis was

foreign body (46.3%), followed by

puncture (22.3%) and contusion or

abrasion (13.5%); this pattern was

consistent across all age groups. More

than two-thirds (68.9%) of

contusions and abrasions were to the

head and neck, whereas foreign body

injuries were commonly to an upper

extremity (37.2%), followed by head

and neck (30.7%). Corneal abrasion

(35.1%) was the most common

diagnosis among eye injuries. Patients

13 to 17 years of age had higher odds

(OR: 1.74; 95% CI: 1.36–2.22) of

being diagnosed with a foreign body

than patients ,13 years old. BB guns

(50.6%) and pellet guns (41.7%)

commonly resulted in foreign body-

related injuries, whereas paintball

guns were frequently associated

a contusion or abrasion (50.2%;

Table 2). Fractures were most

commonly associated with hospital

admission (9.7%), followed by

punctures (6.7%) and lacerations

(5.9%).

Corneal abrasion (35.1%), hyphema

(12.5%), foreign body (10.9%), and

globe rupture (10.4%) were the most

common diagnoses among the eye

injuries (Table 3). The proportion of

injured children who required

hospital admission varied by type of

eye injury and was highest for globe

rupture (62.0%), followed by foreign

body (41.5%) and hyphema (27.5%).

Globe rupture had higher odds of

hospital admission than other typesTA
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of eye injury (OR: 7.68; 95% CI:

5.02–11.74), and foreign body also

had greater odds of admission than

other eye injury diagnoses (OR: 2.88;

95% CI: 1.82–4.56).

Disposition From the ED

Hospital admission occurred for 7.1%

of patients with a nonpowder firearm

injury. There were no fatalities.

Among admitted patients, 47.5%

were 6 to 12 years old, 65.9% had an

injury to the head and neck, and

36.9% were diagnosed with a foreign

body. Paintball gun–related injuries

had the highest proportion of hospital

admission (12.2%), followed by pellet

guns (8.3%) and airsoft guns (7.0%).

Compared with 13- to 17-year-old

patients, patients ,6 years old (OR:

1.98; 95% CI: 1.31–2.98) and patients

6 to 12 years old (OR: 1.31; 95% CI:

1.03–1.67) had higher odds of

admission. Injuries to the head and

neck (OR: 8.24; 95% CI: 5.32–12.75)

and upper extremity (OR: 9.01; 95%

CI: 5.67–14.32) had greater odds of

admission compared with injuries to

the lower extremity.

Injury Intent, Firearm User, and Type

of Firearm

Injury intent was documented in

52.2% of cases, of which 1.0%

(assaults and self-injury) were

intentional. Among cases for which

the user of the firearm could be

determined (53.8%), the majority

(52.8%) of injuries were self-inflicted.

Self-inflicted injuries were more

common among 13- to 17-year-olds

(60.6%), while injuries involving

others predominated among patients

,6 years old (66.8%). Among cases

in which the type of firearm could be

determined, BB guns accounted for

80.8% of injuries, followed by pellet

guns (15.5%), paintball guns (3.0%),

and airsoft guns (0.6%).

Trends

From 1990 to 2016, the annual

number and rate (per 100 000

children ,18 years old) of

TABLE 2 Characteristics of Nonpowder Firearm Injuries Treated in US EDs by Type of Firearm (NEISS 1990–2016)

Characteristics Type of Firearm

BB Gun Pellet Gun Airsoft Gun Paintball Gun

n (%)
a

95% CI n (%)
a

95% CI n (%)
a

95% CI n (%)
a

95% CI

Sex

Male 208 482 (86.7) 179 468–237 497 40 304 (87.2) 33 735–46 873 1766 (92.2) 629–2904 8122 (90.7) 5627–10 617

Female 32 018 (13.3) 26 806–37 231 5904 (12.8) 4386–7421 149 (7.8)
b

0–341 836 (9.3)
b

410–1261

Unknown 21
b

0–54 — — — — —

Age group, y

,6 14 566 (6.1) 11 635–17 497 1867 (4.0) 1162–2571 115 (6.0)
b

0–267 297 (3.3)
b

0–608

6–12 118 084 (49.1) 100 011–136 156 19 391 (42.0) 15 444–23 338 752 (39.3)
b

228–1275 3034 (33.9) 1916–4153

13–17 107 872 (44.8) 92 222–123 522 24 950 (54.0) 20 724–29 176 1048 (54.7)
b

220–1876 5627 (62.8) 3748–7505

Body region injured

Head and/or neck 85 178 (35.4) 72 841–97 515 13 775 (29.9) 11 012–16 538 1915 (100.0) 654–3176 7224 (80.6) 4998–9451

Upper extremity 78 551 (32.7) 67 028–90 075 15 531 (33.7) 12 833–18 229 — — 859 (9.6)
b

351–1368

Trunk 23 201 (9.7) 18 984–27 418 5742 (12.5) 4254–7229 — — 430 (4.8)
b

127–732

Lower extremity 53 226 (22.1) 45 319–61 133 11 052 (24.0) 8577–13 527 — — 445 (5.0)
b

84–805

Other 194 (0.1)
b

0–405 6 (0.1)
b

0–17 — — — —

Not specified 171
b

0–352 103
b

0–264 — — — —

Diagnosis

Contusion or abrasion 25 030 (10.4) 19 802–30 258 5203 (11.3) 3805–6601 941 (49.1)
b

343–1539 4500 (50.2) 2923–6078

Foreign body 121 500 (50.6) 102 753–140 247 19 272 (41.7) 15 200–23 344 122 (6.4)
b

0–286 197 (2.2)
b

0–428

Fracture 4514 (1.9) 3238–5791 1292 (2.8) 711–1873 — — 122 (1.4)
b

0–276

Laceration 9441 (3.9) 7373–11 509 3079 (6.7) 2230–3927 11 (0.6)
b

0–34 653 (7.3)
b

259–1046

Puncture 57 848 (24.1) 47 882–67 814 11 784 (25.5) 9197–14 370 70 (3.7)
b

0–199 92 (1.0)
b

0–233

Other 21 713 (9.0) 17 345–26 081 5573 (12.1) 4211–6934 770 (40.2)
b

183–1358 3394 (37.9) 2162–4627

Not specified 475
b

75–876 6
b

0–18 — — — —

Disposition from ED

Treated and released 223 915 (93.2) 192 712–255 118 42 131 (91.2) 35 408–48 855 1766 (92.2) 583–2948 7835 (87.5) 5280–10 390

Admitted 15 518 (6.5) 12 438–18 599 3854 (8.3) 2779–4928 134 (7.0)
b

0–292 1091 (12.2)
b

542–1641

Left against medical advice 880 (0.4)
b

351–1409 223 (0.5)
b

0–464 15 (0.8)
b

0–46 32 (0.4)
b

0–75

Not specified 208
b

16–400 — — — — — —

Location of incident

Home 135 851 (91.3) 111 343–160 359 27 058 (93.3) 21 606–32 510 1087 (91.2)
b

225–1949 2717 (54.3) 1662–3772

Other 12 992 (8.7) 9992–15 991 1933 (6.7) 1306–2559 105 (8.8)
b

0–253 2291 (45.7) 1253–3330

Not specified 91 679 75 812–107 546 17 217 13 652–20 783 723
b

253–1193 3950 2252–5648

Total
c

240 522 (100.0) 207 158–273 885 46 208 (100.0) 38 952–53 463 1915 (100.0) 654–3176 8958 (100.0) 6244–11 672

—, not applicable.
a Column percentages may not sum to 100.0% because of rounding error.
b Potentially unstable estimate because the sample is ,20, estimate is ,1200, or coefficient of variation is .33%.
c Total may not add to all estimated cases in the study because of missing values.
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nonpowder firearm injuries

decreased significantly by 47.8%

(slope = 2415.32; P , .001) and

54.5% (slope = 20.67; P , .001),

respectively (Fig 1). The decreasing

trend was consistent across all age

groups and both sexes, with the

greatest decrease in injury rate

observed among 13- to 17-year-olds

(259.7%; slope = 21.09; P , .001)

and boys (256.7%; slope = 21.14;

P , .001). BB guns showed the

greatest decrease in injury rate

(260.9%; slope = 20.5; P , .001),

followed by pellet guns (214.3%;

slope = 20.05; P , .001; Fig 2).

Contrary to this overall trend, the

annual number and rate (per 100 000

children ,18 years old) of eye

injuries associated with nonpowder

firearms increased significantly from

1990 to 2016 by 49.5% (slope =

54.19; P = .003) and 30.3% (slope =

0.46; P = .006), respectively, with

a peak in 2006 (Fig 3).

DISCUSSION

There were an estimated 364 133

children with nonpowder firearm

injuries treated in US EDs from 1990

through 2016, averaging 13 486

annually. Consistent with previous

studies, the head and neck were the

most commonly injured body region,

with frequent involvement of the

eyes.4,6,19,24 The overall number and

rate of nonpowder firearm injuries

decreased significantly during the

study period by 47.8% and 54.5%,

respectively. However, eye injuries

associated with nonpowder firearms

demonstrated the opposite trend,

with the number and rate increasing

significantly by 49.5% and 30.3%,

respectively. This is in agreement

with previous reports.6,24

Nonpowder firearms should be

regarded as potentially lethal

weapons. Most fire projectiles in

excess of the minimum velocity to

penetrate human skin, which is

∼70 m per second (230 ft per second)

with an energy/area of presentation

of ∼2.1 m-kg per cm,3,25 and many

achieve a muzzle velocity similar to

a handgun.26,27 Fatal injuries from

nonpowder firearms have been

reported and most often are

associated with penetrating wounds

to the head, neck, or chest.10,12,13

Although there were no deaths

reported in our study, the NEISS does

not adequately capture fatalities

because deaths are not consistently

transported to the ED and those that

occur after admission to the hospital

are missed when only the ED medical

record is reviewed.

There were an estimated 53 994 eye

injuries in our study, accounting for

14.8% of all nonpowder firearm

injuries. These injuries were often

serious with 22.2% requiring

admission to the hospital. The rate of

eye injuries increased by 30.3%

during the study period. These

findings agree with previous studies,

which emphasize that eye injuries are

commonly reported in association

with nonpowder firearms and can

result in serious adverse outcomes,

including partial or complete vision

loss.4,6,7,11 Indeed, nonpowder

firearms account for most pediatric

eye injuries that are admitted to the

hospital.6 Educational efforts to

prevent nonpowder firearm eye

TABLE 3 Frequency and Percentage of Specific Diagnoses Among Nonpowder Firearm Eye Injuries

Treated in US EDs (NEISS 1990–2016)

Eye Injury Diagnosis Estimated Frequency (95% CI) %
a

Corneal abrasion 18 960 (14 309–23 610) 35.1

Hyphema 6763 (5007–8519) 12.5

Foreign body 5922 (4192–7652) 10.9

Globe rupture 5640 (4320–6959) 10.4

Contusion 3675 (2386–4964) 6.8

Traumatic iritis or uveitis 1804 (954–2655) 3.3

Subconjunctival hemorrhage 1667 (940–2393) 3.1

Retinal injury
b

380 (99–661) 0.7

Iridodialysis
b

359 (39–679) 0.7

Vitreous hemorrhage
b

269 (23–514) 0.5

Other or unspecified 8555 (5078–12 066) 18.2

Total 53 994 (43 602–64 386) 100.0

a Percentages may not sum to 100.0% because of rounding error.
b Potentially unstable estimate because the sample is ,20, estimate is ,1200, or coefficient of variation is .33%.

FIGURE 1
Estimated annual number and rate of nonpowder firearm injuries by sex (NEISS 1990–2016).

JONES et al6



injuries often focus on the use of

appropriate eye protective

equipment, with 1 study estimating

that eye protection was absent in

.98% of eye injuries.6 Voluntary

safety standards exist for eye

protective equipment for paintball

and airsoft guns.28,29 A policy

statement by the American Academy

of Pediatrics provides specific

recommendations for protective

eyewear for children participating in

various sports and recreational

activities, including use of nonpowder

firearms.30

Unlike powder firearms, which fall

under the oversight of the Bureau of

Alcohol, Tobacco, Firearms, and

Explosives within the US Department

of Justice, the CPSC has federal

jurisdiction over nonpowder

firearms. Although the CPSC has no

mandatory safety regulations for

nonpowder firearms, 2 voluntary

safety standards have been adopted,

American Society for Testing and

Materials (ASTM) F589 Standard

Consumer Safety Specification for

Non-Powder Guns and ASTM F590

Standard Consumer Safety

Specification for Non-Powder Gun

Projectiles and Propellants.8,13

Manufacturers are extensively

involved in the development of

ASTM voluntary standards and

generally comply with the safety

specifications included in the

standards.

Despite the lack of federal mandatory

safety standards for nonpowder

firearms, 23 states and the District of

Columbia have adopted laws to

address the safety concerns of these

products. In addition, local

jurisdictions such as New York City,

have passed their own ordinances.5

The 4 major categories of state

regulations include (1) defining

nonpowder firearms as firearms

(New Jersey and Rhode Island), (2)

defining certain high-power or large

caliber nonpowder firearms as

firearms (Illinois and Michigan), or

(3) defining nonpowder firearms as

dangerous weapons (Connecticut,

Delaware, and North Dakota). Each of

these definitions carry restrictions on

the purchase, transfer, possession, or

use of the nonpowder firearm, which

vary by state. The fourth category of

state regulation restricts access by

children. Most state regulations fall

into this last category, vary greatly by

state, and frequently can easily be

circumvented with parental consent

or adult supervision. Variability

includes the age cutoff for these

regulations, some applying to

children ,18 years of age and others

applying to those as young as

,12 years of age.5

FIGURE 2
Estimated annual number of children treated in US EDs with a nonpowder firearm injury by type of

firearm (NEISS 1990–2016).
a
Potentially unstable estimates because the sample is ,20, estimate is

,1200, or coefficient of variation is .33%.

FIGURE 3
Estimated annual number and rate of nonpowder firearm eye injuries (NEISS 1990–2016).

a
Poten-

tially unstable estimates because the sample is,20, estimate is,1200, or coefficient of variation is

.33%.
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This study has several limitations.

The number of nonpowder firearm

injuries is underestimated by the

NEISS because it only includes

individuals treated in EDs and not in

other health care settings, such as

urgent care facilities and private

physician offices. Individuals treated

in EDs also may not be representative

of the entire spectrum of individuals

with these injuries. NEISS case

narratives may not consistently

provide information about the user of

the firearm, whether the injury was

intentional or unintentional, and

other details of the injury incident;

however, all narratives were

individually reviewed to ensure, to

the best of our ability, that each case

was categorized appropriately. There

were no fatalities in this study;

however, the NEISS does not capture

fatal injuries well, so we are unable to

comment on fatal injuries associated

with nonpowder firearms on the

basis of this database. We did not

have access to pediatric nonpowder

firearm exposure data; therefore, US

population data were used to

calculate injury rates. Despite these

limitations, this study provides

a comprehensive epidemiological

investigation of pediatric nonpowder

firearm injuries over a 26-year study

period by using a nationally

representative sample.

CONCLUSIONS

Although the number and rate of

nonpowder firearm injuries declined

during the study period, nonpowder

firearms remain a frequent and

important source of preventable and

often serious injury to children. The

severity and increasing rate of eye

injury related to nonpowder firearms

is especially concerning. Increased

prevention efforts are needed in the

form of stricter and more consistent

safety legislation at the state level, as

well as in child and parental

education regarding proper

supervision, firearm handling, and

use of protective eyewear.

ABBREVIATIONS

ASTM: American Society for Test-

ing and Materials

CI: confidence interval

CPSC: US Consumer Product Safety

Commission

ED: emergency department

NEISS: National Electronic Injury

Surveillance System

OR: odds ratio

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

FUNDING: Ms Jones received a research stipend from the National Student Injury Research Training Program at the Center for Injury Research and Policy at

Nationwide Children’s Hospital, funded by the National Center for Injury Prevention and Control, Centers for Disease Control and Prevention (grant 1R49CE002106),

and Child Injury Prevention Alliance, while she worked on this study. The interpretations and conclusions in this article do not necessarily represent those of the

funding organizations.

POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conflicts of interest to disclose.

REFERENCES

1. CDC. BB and pellet gun-related

injuries–United States, June 1992–May

1994. 1995. Available at: https://www.

cdc.gov/mmwr/preview/mmwrhtml/

00039773.htm. Accessed July 23,

2019

2. Laraque D; American Academy of

Pediatrics Committee on Injury,

Violence, and Poison Prevention. Injury

risk of nonpowder guns. Pediatrics.

2004;114(5):1357–1361

3. Giffords Law Center. Gun violence

statistics. Available at: https://

lawcenter.giffords.org/non-powder-

guns-statistics/. Accessed July 23, 2019

4. Veenstra M, Prasad J, Schaewe H,

Donoghue L, Langenburg S. Nonpowder

firearms cause significant pediatric

injuries. J Trauma Acute Care Surg.

2015;78(6):1138–1142

5. Griffords Law Center. Non-powder & toy

guns. Available at: https://lawcenter.

giffords.org/gun-laws/policy-areas/

child-consumer-safety/non-powder-toy-

guns/. Accessed July 23, 2019

6. Lee R, Fredrick D. Pediatric eye injuries

due to nonpowder guns in the United

States, 2002-2012. J AAPOS. 2015;19(2):

163–8.e1

7. Aziz M, Patel S. BB gun-related open

globe injuries. Ophthalmol Retina. 2018;

2(10):1056–1061

8. DeCou JM, Abrams RS, Miller RS,

Touloukian RJ, Gauderer MW. Life-

threatening air rifle injuries to the

heart in three boys. J Pediatr Surg.

2000;35(5):785–787

9. Martínez-Lage JF, Mesones J, Gilabert A.

Air-gun pellet injuries to the head and

neck in children. Pediatr Surg Int. 2001;

17(8):657–660

10. Shaw MD, Galbraith S. Penetrating

airgun injuries of the head. Br J Surg.

1977;64(3):221–224

11. Tabatabaei SA, Soleimani M, Rajabi MB,

et al. Pellet gun injury as a source of

ocular trauma; a retrospective review

of one hundred and eleven cases.

J Curr Ophthalmol. 2018;30(3):239–244

12. Beaver BL, Moore VL, Peclet M, et al.

Characteristics of pediatric firearm

fatalities. J Pediatr Surg. 1990;25(1):

97–99–100

13. Milroy CM, Clark JC, Carter N, Rutty G,

Rooney N. Air weapon fatalities. J Clin

Pathol. 1998;51(7):525–529

14. Kumar R, Kumar R, Mallory GW, et al.

Penetrating head injuries in children

JONES et al8



due to BB and pellet guns: a poorly

recognized public health risk.

J Neurosurg Pediatr. 2016;17(2):

215–221

15. Fitzgerald NM, Alletag M, Badawy M.

Recent trends in nonpowder gun

injuries in children at a large tertiary

care children’s hospital [abstract].

Pediatrics. 2016;137(suppl 3):43A

16. Veenstra M, Patel V, Donoghue L,

Langenburg S. Trends in pediatric

firearm-related injuries over the past

10 years at an urban pediatric hospital.

J Pediatr Surg. 2015;50(7):1184–1187

17. Scribano PV, Nance M, Reilly P, Sing RF,

Selbst SM. Pediatric nonpowder

firearm injuries: outcomes in an urban

pediatric setting. Pediatrics. 1997;

100(4). Available at: www.pediatrics.

org/cgi/content/full/100/4/E5

18. Nguyen MH, Annest JL, Mercy JA, Ryan

GW, Fingerhut LA. Trends in BB/pellet

gun injuries in children and teenagers

in the United States, 1985–99. Inj Prev.

2002;8(3):185–191

19. Dandu KV, Carniol ET, Sanghvi S,

Baredes S, Eloy JA. A 10-year analysis of

head and neck injuries involving

nonpowder firearms. Otolaryngol Head

Neck Surg. 2017;156(5):853–856

20. US Consumer Product Safety

Commission. National Electronic Injury

Surveillance System (NEISS) sample

design and implementation. 2001.

Available at: https://www.cpsc.gov/s3fs-

public/pdfs/blk_media_2001d011-6b6.

pdf Accessed July 23, 2019

21. US Census Bureau. Annual estimates of

resident population by single year of

age and sex for the United States: April

1, 2010 to July 1, 2018. Available at:

https://www.census.gov/data/datasets/

time-series/demo/popest/2010s-

national-detail.html?#. Accessed July 22,

2019

22. US Census Bureau. National intercensal

tables: 2000–2010. Available at: https://

www.census.gov/data/tables/time-

series/demo/popest/intercensal-2000-

2010-national.html. Accessed July 22,

2019

23. US Census Bureau. National intercensal

datasets: 1990–2000. Available at:

https://www.census.gov/data/datasets/

time-series/demo/popest/intercensal-

1990-2000-national.html. Accessed July

22, 2019

24. Miller KN, Collins CL, Chounthirath T,

Smith GA. Pediatric sports- and

recreation-related eye injuries treated

in US emergency departments.

Pediatrics. 2018;141(2):e20173083

25. DiMaio VJ. Penetration and perforation

of skin by bullets and missiles. A review

of the literature. Am J Forensic Med

Pathol. 1981;2(2):107–110

26. Ceylan H, McGowan A, Stringer MD. Air

weapon injuries: a serious and

persistent problem. Arch Dis Child.

2002;86(4):234–235

27. Naude GP, Bongard FS. From deadly

weapon to toy and back again: the

danger of air rifles. J Trauma. 1996;

41(6):1039–1043

28. ASTM International. Standard

specification for eye protective devices

for paintball sports. 2018. Available at:

https://www.astm.org/Standards/F1776.

htm. Accessed July 23, 2019

29. ASTM International. Standard

specification for eye protective devices

for airsoft sports. 2018. Available at:

https://www.astm.org/Standards/F2879.

htm. Accessed July 23, 2019

30. American Academy of Pediatrics

Committee on Sports Medicine and

Fitness. Protective eyewear for young

athletes. Pediatrics. 2004;113(3, pt 1):

619–622

99




