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Fireworks-Related Injuries to Children
ABSTRACT. An estimated 8500 individuals, approximately 45% of them children younger than 15 years, were
treated in US hospital emergency departments during
1999 for fireworks-related injuries. The hands (40%), eyes
(20%), and head and face (20%) are the body areas most
often involved. Approximately one third of eye injuries
from fireworks result in permanent blindness. During
1999, 16 people died as a result of injuries associated with
fireworks. Every type of legally available consumer (socalled “safe and sane”) firework has been associated with
serious injury or death. In 1997, 20 100 fires were caused
by fireworks, resulting in $22.7 million in direct property
damage. Fireworks typically cause more fires in the
United States on the Fourth of July than all other causes
of fire combined on that day. Pediatricians should educate parents, children, community leaders, and others
about the dangers of fireworks. Fireworks for individual
private use should be banned. Children and their families should be encouraged to enjoy fireworks at public
fireworks displays conducted by professionals rather
than purchase fireworks for home or private use.
ABBREVIATION. CPSC, US Consumer Product Safety Commission.

OVERVIEW

F

ireworks are devices designed for the purpose
of producing a visible or audible effect by combustion, deflagration, or detonation.1 Every
year, US residents celebrate the Fourth of July and
other festive occasions with fireworks. As a result, in
1999, an estimated 8500 individuals, approximately
45% of them children younger than 15 years, sustained fireworks-related injuries requiring emergency medical treatment.2,3 Since 1994, the annual
number of people receiving emergency medical
treatment for fireworks-related injuries has decreased by about one third.3,4 The hands (40%), eyes
(20%), and head and face (20%) are the body areas
most often involved.2 About one third of eye injuries
from fireworks result in permanent blindness.5
Burns account for more than half of fireworks-related injuries,2 and lacerations, contusions, and abrasions are also common.1,2,6 – 8 During 1999, 16 people
died as a result of injuries associated with fireworks.2
Under regulations promulgated by the US Consumer Product Safety Commission (CPSC) in 1976,
any firecracker containing more than 50 mg of explosive material is banned, although aerial devices may
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contain up to 130 mg of powder charge. In addition,
CPSC regulations include fuse burn time limits, cautionary labeling requirements, and criteria to prevent
tipover and blowout of devices. Additional regulations address requirements for certain reloadable
tube and aerial shell fireworks and the stability of
multiple-tube devices.4
Consumer fireworks, formerly known as “Class C”
fireworks and often inappropriately referred to as
“safe and sane” fireworks, include fountains and
candles that shoot out sparks or flaming balls, rockets with sticks (called “bottle rockets,” because it is
customary to stand them in a soda bottle for ignition), other rockets, firecrackers, sparklers, and
smoke devices. These are permitted under federal
regulation, and their sale is regulated by state and
local authorities.7 At present, 10 states ban all consumer fireworks, and 5 additional states ban all consumer fireworks except sparklers, “snakes,” or other
novelty items.9
In addition to ongoing injury surveillance, the
CPSC conducts a special study each year of fireworks-related injuries requiring emergency medical
care that occur around the Fourth of July.2,4,6 The
1999 CPSC study found that one third of the fireworks-related injuries were caused by firecrackers,
approximately 10% of which were illegal. Almost
20% of the injuries were from rockets. Notably, sparklers, which are mistakenly believed to be safe by
many consumers, caused 10% of these fireworksrelated injuries.2 Although most sparkler-related injuries are minor burns and corneal abrasions, sparklers can reach temperatures greater than 1000°F at
the tip and can cause serious burns by igniting clothing.1,5,8 One study found that two thirds of injuries
from sparklers occurred among children 5 years and
younger.8 A case-control study designed to control
for the popularity of various devices found firecrackers and aerial devices to be associated with the greatest risk of injury. It also found that the highest chance
of injury requiring hospitalization occurred with illegal and homemade devices.7 Half of the fireworksrelated eye injuries and an even higher proportion of
those resulting in permanent blindness or enucleation are caused by bottle rockets.5 Every type of
consumer firework has been associated with serious
injury or death.1,8
Malfunctions of consumer fireworks account for
only a small percentage of injuries. In one study, the
injured child was a bystander in 26% of cases, and
adult supervision was present in 54% of cases.8
Therefore, not letting children ignite fireworks and
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providing adult supervision while using fireworks
are inadequate injury prevention strategies.
In addition to medical and related costs directly
and indirectly attributable to fireworks injuries, fireworks cause significant property damage. In 1997,
20 100 fires, which resulted in $22.7 million in direct
property damage, were caused by fireworks.10 In a
typical year, fireworks cause more fires in the United
States on the Fourth of July than all other causes of
fire combined on that day.10 The considerable losses
of life, health, and property are almost entirely preventable by the removal of all fireworks from the
hands of everyone except professional pyrotechnicians. Injuries resulting from public fireworks displays are rare. States that ban all consumer fireworks
have significantly lower rates of fireworks-related
injuries and fires.1,5 Where local jurisdictions ban
fireworks, there is frequent crossover to nearby communities that permit them, so the effectiveness of
such local regulation is limited.8 Education does not
appear to decrease the rate of injuries in states where
consumer fireworks are permitted.7
RECOMMENDATIONS

1. Pediatricians should educate parents, children,
community leaders, and others about the dangers
of fireworks. Children and their families should
be counseled to attend public fireworks displays
rather than purchase fireworks for home use.
2. Public sales, including those by mail or Internet
order, of all fireworks should be prohibited. Ideally, this should be done on a national level by
federal law or CPSC regulation. International importation of fireworks for private use should also
be banned. Sales to professional pyrotechnicians
for the purpose of creating public displays would
be exempt.
3. The private use of fireworks should be banned.
Pediatricians should work to increase the number
of communities and states that ban the private use
of all fireworks.
4. Accurate surveillance and reporting of fireworksrelated injuries, deaths, and fires must be continued.
5. Additional research should be conducted to identify factors that have contributed to the recent
decrease in the number of fireworks-related injuries. This information would be helpful in efforts
to promote continued improvement in this and
perhaps other injury problems.
Committee on Injury and Poison Prevention,
2000 –2001
Marilyn J. Bull, MD, Chairperson
Phyllis Agran, MD, MPH
H. Garry Gardner, MD
Danielle Laraque, MD

Susan H. Pollack, MD
Gary A. Smith, MD, DrPH
Howard R. Spivak, MD
Milton Tenenbein, MD
Liaisons
Ruth A. Brenner, MD, MPH
National Institute of Child Health and Human
Development
Stephanie Bryn, MPH
Health Resources and Services
Administration/Maternal and Child Health
Bureau
Cheryl Neverman, MS
National Highway Traffic Safety
Administration
Richard A. Schieber, MD, MPH
Centers for Disease Control and Prevention
Richard Stanwick, MD
Canadian Paediatric Society
Deborah Tinsworth
US Consumer Product Safety Commission
Section Liaisons
Victor Garcia, MD
Section on Surgery
Robert R. Tanz, MD
Section on Injury and Poison Prevention
Staff
Heather Newland
REFERENCES
1. Berger LR, Kalishman S, Rivara FP. Injuries from fireworks. Pediatrics.
1985;75:877– 882
2. Green MA, Race PM. 1999 Fireworks Annual Report: Fireworks-Related
Deaths, Emergency Department Treated Injuries, and Enforcement Activities
During 1999. Washington, DC: US Consumer Product Safety
Commission; 2000
3. US Consumer Product Safety Commission. CPSC holds fireworks safety
press conference on Mall in Washington [press release]. Washington,
DC: US Consumer Product Safety Commission; June 28, 2000
4. Greene MA. US Consumer Product Safety Commission, Directorate for
Epidemiology and Health Sciences. Fireworks safety. Consumer Product
Safety Review. 1999;3:1–2
5. Wilson RS. Ocular fireworks injuries and blindness: an analysis of 154
cases and a three-state survey comparing the effectiveness of model law
regulation. Ophthalmology. 1982;89:291–297
6. Greene MA. 1998 Fireworks-Related Injuries: A Study of Fireworks-Related
Injuries Treated in Hospital Emergency Rooms Between June 23 and July 23,
1998. Washington, DC: Directorate for Epidemiology and Health Sciences, US Consumer Product Safety Commission; 1999
7. McFarland LV, Harris JR, Kobayashi JM, et al. Risk factors for fireworks-related injury in Washington State. JAMA. 1984;251:3251–3254
8. Smith GA, Knapp JF, Barnett TM, Shields BJ. The rockets’ red glare, the
bombs bursting in air: fireworks-related injuries to children. Pediatrics.
1996;98:1–9
9. National Council on Fireworks Safety. State Fireworks Laws. Available at:
http://www.fireworksafety.com/statelaws/index.html. Accessed February 12, 2001
10. Hall JR Jr. Fireworks-Related Injuries, Deaths, and Fires in the U. S. Quincy,
MA: Fire Analysis and Research Division, National Fire Protection
Association; 1999

AMERICAN ACADEMY OF PEDIATRICS
Downloaded from http://pediatrics.aappublications.org/ by guest on February 24, 2018

191

Fireworks-Related Injuries to Children
Committee on Injury and Poison Prevention
Pediatrics 2001;108;190
DOI: 10.1542/peds.108.1.190

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/108/1/190

References

This article cites 5 articles, 2 of which you can access for free at:
http://pediatrics.aappublications.org/content/108/1/190.full#ref-list-1

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Current Policy
http://classic.pediatrics.aappublications.org/cgi/collection/current_pol
icy
Council on Injury, Violence, and Poison Prevention
http://classic.pediatrics.aappublications.org/cgi/collection/committee
_on_injury_violence_and_poison_prevention
Administration/Practice Management
http://classic.pediatrics.aappublications.org/cgi/collection/administrat
ion:practice_management_sub
Injury, Violence & Poison Prevention
http://classic.pediatrics.aappublications.org/cgi/collection/injury_viol
ence_-_poison_prevention_sub

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or
in its entirety can be found online at:
https://shop.aap.org/licensing-permissions/

Reprints

Information about ordering reprints can be found online:
http://classic.pediatrics.aappublications.org/content/reprints

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since . Pediatrics is owned, published, and trademarked by the
American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 2001 by the American Academy of Pediatrics. All rights reserved. Print ISSN:
.

Downloaded from http://pediatrics.aappublications.org/ by guest on February 24, 2018

Fireworks-Related Injuries to Children
Committee on Injury and Poison Prevention
Pediatrics 2001;108;190
DOI: 10.1542/peds.108.1.190

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/108/1/190

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since . Pediatrics is owned, published, and trademarked by the
American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 2001 by the American Academy of Pediatrics. All rights reserved. Print ISSN:
.

Downloaded from http://pediatrics.aappublications.org/ by guest on February 24, 2018

