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Executive Summary

This report provides the results of a CPSC staff anal ysis of
1998 data on fireworks-related injuries. Annual estimtes are
derived fromthe National Electronic Injury Surveillance System
(1998). Estimates for the July 4'" period are based on a one-
nmont h special survey (June 23 to July 23, 1998) of fireworks-
related injuries treated in hospital energency roons reporting to
NEI SS. H ghlights are as foll ows:

Fi rewor ks devices were involved in an estinmated 8,500 injuries
treated in U S. hospital energency roonms during cal endar year
1998. This estimate is significantly lower than estimtes for
the years 1992 through 1994(12, 500).

There were thirteen deaths fromfireworks in 1998. Seven of
t hese deaths occurred froman explosion in a fireworks
factory.

An estimated 5,000 injuries, directly involving fireworks,
were treated in U S. hospital energency roons during the one-
mont h period surrounding the Fourth of July, 1998. The

hi ghest injury estimtes were for firecrackers (1, 900),
rockets (800), and sparklers (500).

Over 40 percent of the injuries were to children under age 15.
The estinmated nunber of injuries to males (3,700) was
approximately three tines the nunber of injuries to females
(1, 300).

The parts of the body nost often injured were the hands
(1,800), eyes (1,100), and head/face (1,000). Over half the
injuries involved burns. Burns were the nost frequent injury
received by all parts of the body except the eye, where
contusions and | acerations were the nost frequent injuries.



[. Introduction

The U. S. Consuner Product Safety Conm ssion (CPSC) has
mai nt ai ned an active interest in consuner firewrks safety since
the early 1970s. CPSC regul ations include a 50 mlligram powder
limt on firecrackers, fuse burn tinme limts, requirenments to
prevent tip-over and bl owout, and cautionary | abeling
requi renents. The nost recent regul ations involve the October
1991 ban on rel oadabl e tube aerial shell fireworks devices with
shells larger than a 1.75-inch outer diameter and a March 1996
static stability requirenment for nmultiple tube devices wth tubes
greater than or equal to an inner dianeter of 1.5 inches.

II. Methodology

Fi rewor ks deat hs were obtained fromthe CPSC Deat h
Certificate file, and the IPIl (Injury and Potential Injury
Incident) file. Because it takes up to two years to receive
reports of deaths fromall the states, the nunber of fireworks
deaths for 1998 may actually be greater than reported here.

Total estimated fireworks injuries for 1998 were obtained
fromthe National Electronic Injury Surveillance System (NElI SS)
NEISS is a probability sanple of U S. hospitals that have
energency departnents. All estimates for the nunber of injuries
in this report were obtained using the hospital totals and the
sanpling weights in NEISS. These weights were adjusted for non
reporting. The variance cal cul ati ons and associ ated confi dence
intervals used the standard procedure for a stratified sanple
(Cochran, 1977, Chapter 5). Estimates were rounded to the
nearest 100 injuries. Estimates less than 50 injuries are shown
as an asterisk (*). Percentages were rounded to the nearest 5%

In addition, fromJune 23 through July 23, 1998, CPSC
conducted a special study that identified 147 fireworks-rel ated
injuries treated in hospital enmergency roons. The 1998 speci al
study focused on the types of fireworks involved in injuries and
the injuries associated with their use. Victins were asked to
identify the fireworks type fromillustrations shown to them at
t he hospital emergency room

Al though estimates are provided in this report for many
subsets of the data, such as gender or body part injured,
interpretation of estimates for these subsets should be made with
caution since estimtes based on small sanple sizes generally
have | arge anmounts of sanpling variability. Al so the assunption
that the sanpled injury data follow a normal distribution, which
is required for valid confidence intervals, is |less plausible for



smal | sanples than |arge sanples. In particular, this neans that
when conparing subsets of the data, it is not possible to
determ ne how nmuch of the difference is due to sanpling
variability and how much conmes fromreal differences in nationa
injuries. Because of the |large nunber of different possible
conpari sons, variances or confidence intervals are not provided
in this report except for total injuries.

NEI SS data for 1998 are based on a revised sanpling frane
that first went into effect in 1997 (Kessler and Schroeder,
1998). The new franme refl ects changes that have occurred in the
popul ation of injuries occurring at U S. hospital energency
departnments. Estimates for total fireworks injuries for years
before 1997 have been adjusted to take these changes into
account. These estimates are different fromthe estimates in 1996
and earlier CPSC publications.

[1l. Results
A. Deaths

CPSC files contain entries for thirteen deaths that occurred
fromfirewrks during 1998. Bel ow are synopses of the cases:

Si x wormren and one man between 25 and 52 years old died in an
explosion in a firewrrks factory in Jefferson Townshi p,
M chi gan.

Two girls, 9 and 13 years old, died fromsnoke inhalation in a
mobil e honme fire in Ellsinore, Mssouri that was started by
sparks from snol dering fireworks.

A 12-year-old female was killed in Cevel and, Chio, when she
was struck in the head by a nortar shell at a nei ghborhood
par k.

A 17-year-old man died in Navarino, Wsconsin after being
struck by shrapnel froma mail box where he had placed a
lighted firecracker.

A 29-year-old man drowned in Fox Lake, Illinois after he blew
a hole in the bottomof his boat wwth a | arge firecracker.

A 56-year-ol d Connecticut man was | aunching firewrks out of a
plastic tube in Block Island, Rhode |Island. He peered inside
the tube when one firework failed. The firework went off and
struck himin the head.



B. National Injury Estimates for 1998

Table 1 and Figure 1 present the estimated nunber of
fireworks-related injuries for 1988 through 1998 treated in U. S.
hospi tal energency roons both annually and during the one-nonth
period for the special study surrounding the Fourth of July.

In 1998, there were an estimated 8,500 fireworks injuries
for the cal endar year (95 percent confidence interval 6,000 —
11,000). Annual estimates were highest in the years 1992- 1994,
declining to lower levels in 1996-1998. From a statistical
point of view, estimated total injuries for 1996, 1997 and 1998
were not significantly different fromeach other. Estimates for
1996- 1998 were significantly |lower than the peak years of 1992-
1994.

In 1998, 65 percent of fireworks injuries occurred during
the July 4th holiday period (June 23 — July 23). Historically,
about 60 to 75 percent of fireworks-related injuries occurred
during that period.

Table 1
Esti mated Fireworks-Related Injuries
Estimated Injuries Estimated Injuries

Year June 23-July 23 Cal endar Year
1998 5, 400 8, 500
1997 6, 200 8, 300
1996 4,900 7, 300
1995 7,900 10, 900
1994 8, 800 12, 500
1993 9, 100 12, 300
1992 9, 200 12, 600
1991 7,900 11, 000
1990 7,900 12, 000
1989 6, 200 9, 600
1988 7, 000 10, 100

Source: NEISS, U S. Consuner Product Safety Conm ssion/EHHA. Estimates for
1988- 1996 were revised to adjust for a new sanpling frame and do not match
val ues published in 1997 or earlier.
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C. 1998 Special Study

The remai nder of this report presents the results of the
1998 speci al study of hospital energency departnent treated
injuries associated with firewrks that occurred during the July
4 holiday season fromthe special study period of June 23 to July
23. As indicated in Table 1, an estinmated 5,400 injuries
occurred during the study period (n=147). However, an esti nmated
400 of these injuries (n=9) were marginally related to a
fireworks device and are excluded fromthe remainder of this
anal ysis. An exanple of such an excluded injury is a punctured
foot suffered by a 12 year old nmal e who stepped on a nai
protruding froma rocket |auncher pedestal.

This | eaves a total of 5,000 injuries directly related to
fireworks. The 95 percent confidence interval for this estimate
is 3,000 - 7, 100.

1. Fireworks Type and Injury Dispositions

Tabl e 2 categorizes July 1998 hol i day season fireworks
injuries by device type (see illustrations in AppendiXx).
Firecrackers accounted for about 40 percent (1,900) of al
estimated fireworks injuries that occurred during this period. O
these, illegal, large firecrackers, such as M80's, were involved
in 800 estimated injuries. This was about 15% of the total
injuries. Anmong | egal consuner devices, rockets (800 injuries),
sparklers (500 injuries), and Roman candles (300 injuries) were



the major contributors to injuries. Bottle rockets accounted for
600 of the 800 rocket-related injuries.

Tabl e 2
Esti mated Fireworks-Rel ated Injuries,
by Type and Disposition, June 23-July 23, 1998

n=138
Fi rewor ks Type Estimated Injuries
Tot al 5, 000
Fi recrackers 1, 900
Smal | 500
1l egal 800
Unknown 700
Rocket s 800
Bottl e Rockets 600
O her, Unspecified 100
O her Consuner Devi ces 1, 100
Spar kl ers 500
Fount ai ns 100
Novel ti es 200
Mul ti pl e Tube and Shel | 100
Roman Candl es 300
Honmemade/ Al t er ed 100
Publ i c Di spl ay 300
Unknown 800

Source: NEISS, U S. Consuner Product Safety Conm ssion/EHHA. Totals may not
add due to rounding. Caution is recommended when using the estimates in this
tabl e because of the relatively small sanple sizes fromwhich these estimtes
wer e derived.

Al t hough nost of these fireworks-related injuries were
treated at the emergency room and then rel eased, an estimted 300
cases or 6 percent required hospital adm ssion or transfer to
anot her hospital for treatnment. This was sonmewhat higher than
the hospitalization and treat and transfer rate of 4.5 percent
for all consunmer products.

Anmong the el even people in the sanple who were hospitalized,
there were four injuries fromfirecrackers, two fromrockets, two



from Roman candles, two from honemade firecrackers and one record
did not specify the type of device. Seven cases involved burns,
two were anputations (one an anputation of the hand, the other
injury involved the loss of three fingers), one was nultiple
facial trauna and the | ast was severe |acerations to the hand.
Ten of the victins were mal e and one was female. The youngest
victimwas a 2-year-old female and the ol dest was a 54-year-old
male. Five of the victins were between 5 and 14 years of age.

2. Age and Sex of Injured Persons

About seven percent (400 estimated injuries) of all
estimated fireworks injuries were to children younger than age 5
(Table 3). These children, along with children in the 5 to 14
age group, accounted for about 40 percent (2,100 injuries) of al
injuries. The age group 15 to 24 (1,600) had 35 percent of
injuries and 25 to 44 (1,000) had 20 percent of the injuries.

Injury rates per 100, 000 popul ati on were hi ghest anong those
between the ages of 5 and 24 years (4.4 - 4.5) Rates were | owest
anong victins over age 45. There was one recorded injury of a
mal e 65 and over (representing 6.25 estimated injuries).

In general, nmost (75% fireworks injuries were to nal es.
Overall, the estimted nunber of injuries to males (3,700) was
2.9 tinmes the nunber of injuries to females (1, 300).



Table 3
Esti mated Fireworks-Rel ated Injuries,
By Age and Sex, June 23-July 23, 1997

n=138
I njuries per

Age G oup Mal e Femal e Tot al 100, 000
(years)
Tot al 3,700 1, 300 5, 000 1.9
Less than 5 300 100 400 1.9
5to 14 1, 400 300 1, 700 4.4
15 to 24 1, 200 400 1, 600 4.5
25 to 44 700 300 1, 000 1.3
45 to 64 100 200 300 0.4
65+ * * * *

Source: NEISS, U S. Consuner Product Safety Conm ssion/EHHA Popul ati on
rates were based on 1998 U.S. popul ati on estimates by age and sex, U.S. Bureau
of the Census. Totals may not add due to rounding. Estimated injuries |ess
than 50 shown by *.

3. Age of the Injured Person by Type of Fireworks

Tabl e 4 presents the ages of those injured by the type of
fireworks device involved in the injury. Anmong the 600 esti mated
bottle rocket-related injuries, nost were sustained by persons
bet ween the ages of 5 and 24 years old. Children between the
ages of 5 and 14 sustained 300 bottle rocket-related injuries.
Among firecracker-related injuries, children between ages 5 and
14 accounted for about one-third (600). Sparklers were the
primary source of injuries anong children under 5 years old, with
an estimated 300 injuries.



Table 4
Esti mated Fireworks-Rel ated Injuries,
by Device Type and Age G oup
June 23-July 23, 1998
n=138

Age G oup (Years)

Fi rewor ks Type Total s <5 5-14 15-24 25-44 45-64
Tot al 5, 000 400 1,700 1,600 1,000 300
Fi recrackers 1, 900 * 600 800 300 200
Smal | 500 * 300 100 100 *
Il egal 800 * 100 400 200 100
Unspeci fi ed 700 * 200 300 100 100
Rocket s 800 * 300 300 100 *
Bottle 600 * 300 200 100 *
O her 100 * * 100 * *
O her Devi ces 1, 100 300 200 400 200 *
Sparkl ers 500 300 100 * 200 *
Honemade/ Al t er ed 100 * 100 100 * *
Public Display 300 * 100 * 100 100
Unspecified 800 * 400 100 200 *

Source: NEISS, U S. Consuner Product Safety Conm ssion/EHHA. Total s may not
add due to rounding. Estimated injuries |ess than 50 shown by *. Qher
devi ces included Fountains, Novelties, Miltiple Tube and Shell and Roman
Candles in addition to Sparklers.

4. Injury Diagnosis and Body Part Injured

Table 5 presents the types of injuries sustained to specific
parts of the body. Mst injuries (75% were to the hands, head,
and eyes. Hands and fingers with an estimated 1,800 injuries,
accounted for 35%of the total injuries. Eye injuries wth 1,100
injuries accounted for 20% of the total. Injuries to the head
and face at 1,000 injuries were al so about 20% of the total.

Anmong di agnoses, burns, with 2,800 injuries and 55% of the
total, was the nost frequent. Contusions and | acerations, at
1,300 injuries and 25% of the total, was the second nost frequent



di agnosis. Except for the eyes, burns were the nost frequent
injury to nost parts of the body. Contusions or |acerations were
the nost conmmon injuries to the eye. Head and facial injuries

i nvol ved both burns and contusions or |acerations.

Table 5
Esti mated Fireworks-Rel ated Injuries,
By Body Part and Di agnosis
June 23-July 23, 1998

n=138
D agnosi s
Body Part Tot al Burn Contusion, Fracture, O her
Laceration Sprain
Tot al 5,000 2,800 1, 300 200 700
Hand/ Finger 1,800 1,100 300 200 200
Head/ Face 1, 000 700 100 * 100
Eye 1, 100 200 500 * 400
Leg 400 300 100 * *
Tr unk 100 * 100 * *
Arm 200 100 100 * *
Foot / Toe 500 400 100 * *

Source: NEISS, U S. Consuner Product Safety Conm ssion/EHHA. Total s may not
add due to rounding. Estimated injuries Iess than 50 shown by *. Fracture,
Sprain includes dislocations. Oher includes all other injury categories.
Head/ Face injuries include the NEISS codes for face, including eyelid, eye
area and nose; head; neck; nmouth, including |ips, tongue and teeth; and ear.
Leg i ncludes NEISS codes for upper |leg, knee, |lower leg, and ankle. Trunk

i ncl udes NEISS codes for |ower trunk, upper trunk (not including shoul ders)
and pubic region. Armincludes |ower arm el bow, upper arm shoul der, and
wrist.

5. Type of Fireworks and Body Part Injured

Table 6 presents estimated injuries by the fireworks device
and body part involved. Firecracker injuries occurred nost often
to the hand (1,000) and the eye (400). Victins sustained injuries
fromfirecrackers while holding the device, or attenpting to
release it after an ignition. Rockets were represented in nore
injuries to the eye than any other part of the body (200). Many
of these victins sustained injuries fromerratic rocket flight
patterns, or burning debris fromthe rocket. Sonetines these
scenarios involved a rocket placed on the ground or thrown into
the air. Sparkler-related injuries nost frequently invol ved
hands (300). A typical sparkler injury occurred when the user
touched the glowi ng end, or inadvertently poked hinself or a
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bystander with the ignited device.

Table 6
Esti mated Fireworks-Related Injuries
By Type of Device and Body Part
June 23-July 23, 1998

n=138
Body Part
: Head Arm
Fi rewor ks Type Tot al Hand Face Eye Leg O her
Tot al 5, 000 1, 800 1,000 1,100 1,100 100
Fi recrackers 1, 900 1, 000 200 400 300 *
Spar kl ers 500 300 100 * 100 *
Rocket s 600 100 100 200 100 *
O her Devi ces 2, 000 400 500 400 500 100

Source: U.S. Consumer Product Safety Comm ssion/EHHA. Totals nay not add due
to rounding. Estimated injuries |l ess than 50 shown by *. O her devices

i ncl uded fountains, novelties, nultiple tube and shell, Roman candl es, public
di spl ay, honmenmade/ altered and unspecified devices.

[1l. Discussion

Estimated fireworks-related injuries for 1998 were
significantly |l ower than estimates for the years 1992 through
1994 and about the sane as 96-97. One can be reasonably
confident at this point that there has been a substanti al
decrease in the nunber of injuries since the early 1990s.

As in previous years, injuries to children were a nmajor
conponent of fireworks-related injuries in 1998, with children
under age 15 accounting for 40 percent of all fireworks-rel ated
injuries. The disproportionate involvenent of children is
further illustrated by the high rate of injury for the 5 to 14
age group, conpared to the rate for the popul ation as a whole
(4.4 vs 1.9 injuries per 100,000 people).

It should be noted that while estimtes are presented by

type of fireworks device, evaluation of relative hazard by type
requires data on the nunber of products on the market. Such data
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are not available at this time.
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