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WHAT’S KNOWN ON THIS SUBJECT: Although research has \
evaluated injury risks associated with specific holidays, no study
has directly compared injury patterns and risk factors across
major holidays. Such comparisons can drive the development of
targeted preventive measures to minimize the occurrence of
holiday injuries.

WHAT THIS STUDY ADDS: This study, the first to directly

compare injuries sustained on 8 common holidays, found that
although people participate in unique activities during specific
holidays, the greatest proportion of injuries that were associated
with the holidays were not holiday-specific. j

-

OBJECTIVE: The objective of this study was to calculate injury rates
and describe the epidemiology of holiday-related injuries among chil-
dren who were aged =19 years and presented to US emergency de-
partments (EDs) from 1997 through 2006.

METHODS: Data on holiday-related injuries obtained from the US Con-
sumer Product Safety Commission’s National Electronic Injury Surveil-
lance System were analyzed.

RESULTS: From 1997 through 2006, an estimated 5710999 holiday-
related injuries sustained by children who were aged =19 years pre-
sented to US EDs. The greatest number of injuries occurred on Labor
Day followed by Memorial Day, Fourth of July, and Halloween. Children
who were younger than 5 years sustained a greater proportion of
injuries than other age groups. The face, finger/hand, and head were
the most commonly injured body parts. Lacerations, contusion/abra-
sions, fractures, and sprain/strains were the most common diag-
noses. Overall, the majority of injuries that occurred on holidays
were classified as sports and recreation—related. In addition, home
structure—related and home furnishing—related injuries were preva-
lent. Injuries that were associated with fireworks were more likely to
occur on the Fourth of July than any other holiday, yet fireworks ac-
counted for only a small proportion of Fourth of July injuries.

CONCLUSIONS: Most injuries that were sustained on holidays and re-
quired ED treatment were not holiday-specific but were associated
with more general activities. Parents should be aware that holidays
present a risk not only for holiday-specific injuries but also for more
general, “everyday” injuries. Pediatrics 2010;125:931-937
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Holidays create an atmosphere of ex-
citement, jubilation, and, often times,
unfortunately, recklessness. The var-
ied activities in which people partici-
pate during holiday seasons create en-
vironments in which injuries can easily
occur. Visits to new locations, the in-
troduction of new activities, decora-
tions, etc, coupled with the possible
reduction in supervision of children
during holiday celebrations may lead
to an increase in injuries among
children.

Although previous research evaluated
injury risks associated with specific
holidays, no study has directly com-
pared injury patterns and risk factors
across major holidays. Many studies
have investigated the occurrence of
fireworks-related injuries on the
Fourth of July.'% Previous studies
have also focused on the risk for
lacerations to the hand while carving
Halloween pumpkins”® and pediatric
pedestrian fatalities during Halloween-
related activities.® Studies focused on
the Christmas season have investi-
gated eye injuries from Christmas
trees,'0 Christmas ornament aspira-
tions,"" ingestion of decorative and
toxic plants such as mistletoe (Phora-
dendron serotinum)," and falls asso-
ciated with decorations.'”s Another
study examined the risk for travel-
related injuries on Thanksgiving.'
Thus far, research in the area of
holiday-related injuries has been lim-
ited to such studies of single holidays
and/or specific types of injuries.

The objective of this study was to de-
scribe the epidemiology of pediatric
holiday-related injuries that were
treated in US emergency departments
(EDs) from 1997 through 2006, com-
paring holiday-specific patterns. Such
comparisons can drive the develop-
ment of targeted preventive measures
to minimize the occurrence of holiday
injuries.
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METHODS

Data were obtained from the US Con-
sumer Product Safety Commission
(CPSC) National Electronic Injury Sur-
veillance System (NEISS), which col-
lects information on individuals who
are treated for injuries in a nationally
representative stratified probability
sample of 98 US hospital EDs, including
8 children’s hospitals.! The NEISS data
set, which is updated daily, provides
patient demographic information as
well as specific information about the
injury and injury event for each patient
who presents for treatment. Statistical
weights provided by the CPSC are ap-
plied to the NEISS sample data for cal-
culation of national estimates of the
number of injuries.’

All injuries that were treated in EDs
that participated in NEISS from 1997
through 2006 and occurred among
children who were aged =19 years
from 2 days before through 2 days af-
ter New Year’s, Easter, Memorial Day,
Fourth of July, Labor Day, Halloween,
Thanksgiving, and Christmas were in-
cluded inthis study. A 5-day period was
used because people do not always
celebrate holidays on the actual day of
the holiday or may participate in ex-
tended celebrations. Variables of in-
terest were age, gender, holiday dur-
ing which an injury occurred, injury
diagnosis, body part injured, injury dis-
position, and the CPSC product code
associated with the injury. Age was
categorized into 4 groups on the basis
of child development milestones and
US Census Bureau data: <5 years of
age, 5 to 9 years of age, 10 to 14 years
of age, and 15 to 19 years of age. Indi-
vidual product codes were categorized
into general classifications such as
sports and recreation (eg, football,
basketball, soccer), home structures
(eg, floors, counter tops, doors), and
home furnishings (eg, chairs, tables,
beds), as well as into more specific
classifications such as stairs/ramps/

landings/floors, and beds/mattresses/
pillows according to GPSC guidelines.
This study was approved by the institu-
tional review board at Nationwide Chil-
dren’s Hospital.

Data analyses were conducted using
SPSS 15 (SPSS Science Inc, Chicago, IL)
with the Complex Samples module
while adjusting for sample weights
and the stratified survey design as rec-
ommended by the GPSC to produce
national injury estimates.” All data
presented represent national injury
estimates unless otherwise stated. In-
jury rates were calculated by using an-
nual population estimates from the US
Census Bureau.® Statistical analyses
included the x?test with Yates’ correc-
tion and linear regression. Injury pro-
portion ratios (IPRs) with 95% confi-
dence intervals (Cls) and P values
were used to assess the magnitude
and direction of associations. Cls not
including 1.0 and P << .05 were consid-
ered statistically significant. The fol-
lowing is an example of an IPR calcula-
tion comparing the proportion of
children who were younger than 5
years and sustained a holiday-related
head injury to the proportion of chil-
dren who were aged =5 and sustained
a holiday-related head injury:

(national estimated # of children <5
with holiday-related head injury/
national estimated # of total injuries
sustained by children <5)

IPR = (national estimated # of children =5
with holiday-related head injury/
national estimated # of total
injuries sustained by children =5)
RESULTS

Injury Rate

Among children who were aged =19
years, an estimated 5 710 999 holiday-
related injuries presented to US EDs
from 1997 through 2006. Holiday-
related injuries ranged from 542 379
in 1997 to 568 467 in 2006 with a peak
0f 597 642 in 2001. Overall, the number
of injuries sustained during holidays
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Nationally estimated number of holiday-related injuries among children who were aged =19 years and treated in US EDs from 1997 through 2006 per 10 000

US population by holiday and year.

from 1997 through 2006 decreased, al-
though this decrease was not signifi-
cant (P = .61). Holidays with the high-
est number of injuries per year were
Labor Day, Memorial Day, Fourth of
July, and Halloween. The holiday with
the highest number of injuries, Labor
Day (n = 890 756), ranged from 83 156
in 1997 to 82 172 in 2006 with a peak of
95 552 in 2000. Christmas, the holiday
with the least injuries, ranged from
48 427 in 1997 to 49 394 in 2006 with a
peak of 60 067 in 2000. The only holiday
with a significant change over time
was Fourth of July, with injuries de-
creasing significantly (P =.021). Labor
Day, Memorial Day, Fourth of July, and
Halloween also had the most injuries
per 10 000 US population (Fig 1).

Demographics

Table 1 provides proportions of
holiday-related injuries by gender, age
group, body part injured, injury diag-
nosis, and injury disposition. Overall,
62.4% of injuries were sustained by
boys, and although injuries were dis-
tributed fairly evenly across age
groups, the greatest proportion of in-
juries were sustained by children who
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were younger than 5 years (29.1%).
The mean age of children who sus-
tained a holiday-related injury was 8.9
years (SD: 5.4 years; range: 1 month to
19 years). The most common diag-
noses were lacerations (29.2%), contu-
sion/abrasions (18.3%), fractures
(15.1%), and sprain/strains (13.0%).
The body parts most commonly injured
were the face (15.7%), finger/hand
(15.5%), and head (13.3%). The major-
ity of injuries to the face were lacera-
tions (65.9%). Among head injuries, the
most common diagnoses were lacera-
tions (33.1%), internal organ injury
(32.3%), and contusions/abrasions
(17.6%), with 10.3% of all head injuries
diagnosed as concussions. Among
hand/finger injuries, the most com-
mon diagnoses were lacerations
(36.6%), fractures (18.7%), and contu-
sions/abrasions (15.6%).

With regard to age, the most common
diagnoses among children who were
younger than 5 and children who were
aged 5 to 9 years were lacerations
(37.0% and 35.9%, respectively) and
contusions/abrasions  (18.0% and
17.7%, respectively). The most com-

mon diagnoses among children who
were aged 10 to 14 were fractures
(21.9%) and lacerations (20.6%), and
the most common diagnoses among
children who were aged 15 to 19 were
sprains/strains (25.5%) and lacera-
tions (22.0%). Children who were
younger than 5 years sustained a
greater proportion of head (21.9%)
and face (27.4%) injuries than children
who were aged =5 years (9.7% and
10.9%, respectively; IPR: 2.25 [95% Cl:
2.16-2.35; P<<.001] and IPR: 2.51 [95%
Cl: 241-2.61; P << .001], respectively).
The most commonly injured body
part among children who were aged
10 to 14 (19.5%) and children who
were aged 15 to 19 (22.1%) was the
finger/hand.

0f all holiday-related injuries seen in
US EDs from 1997 through 20086, 96.8%
required only treatment and release
and 1.7% required hospitalization of
the patient. An estimated 1712 (0.03%)
deaths resulted from holiday-related
injuries, which were based on 60 ac-
tual deaths. Among injuries that re-
sulted in death, the most common di-
agnoses were submersion/drowning
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TABLE 1 Characteristics of Holiday-related Injuries Among Children Who Were Aged =19 Years and Presenting to US EDs From 1997 through 2006,

Overall and by Holiday

Variable Overall Holiday, %
New Year’s Easter Memorial Fourth of Labor Day Halloween  Thanksgiving  Christmas
Day July

Total n=>5710999 n=>525097 n=738570 n=2862609 n=2811288 n=2890756 n=742026 n=621938 n=2518715
Gender

Male 62.4 61.9 60.8 61.4 62.3 63.8 64.3 62.1 61.6

Female 37.6 38.1 39.1 38.6 371.7 36.1 35.7 379 38.4
Agey

<5 29.1 220 29.2 271.5 30.5 26.0 27.7 34.5 37.0

5-9 23.2 24.5 25.0 25.1 26.2 22.7 18.7 20.9 218

10-14 27.5 28.0 27.7 29.1 25.1 29.7 30.3 241 23.7

15-19 20.2 25.5 18.1 18.4 18.2 216 23.2 204 17.5
Body part?

Face 15.7 15.5 16.0 15.6 15.9 13.3 15.3 17.7 17.8

Finger/hand 15.5 16.1 15.0 14.7 13.8 14.8 17.6 16.5 16.6

Head 13.3 12.3 14.0 12.8 12.7 12.9 13.2 14.4 144

Ankle 6.1 6.3 6.8 6.6 46 6.2 7.5 6.1 4.5

Wrist 5.1 5.8 5.1 5.2 43 6.2 5.1 43 4.8
Diagnosis?

Laceration 29.2 30.5 28.5 28.0 314 26.3 26.3 31.2 34.4

Contusion/abrasion 18.3 16.3 19.4 19.1 18.3 19.1 19.3 16.6 16.3

Fracture 15.1 16.4 15.6 15.7 12.8 16.5 14.9 14.8 13.8

Sprain/strain 13.0 13.5 13.4 13.3 9.3 15.1 16.2 12.5 10.0

Concussion 14 14 13 14 1.1 16 16 1.3 12
Disposition?

Treated/released 96.8 96.6 96.9 96.7 96.4 96.7 97.2 971 96.8

Admitted 1.7 1.7 18 1.7 1.8 1.8 1.6 1.5 1.6

Fatality/DOA 0.030 0.100 0.030 0.030 0.100 0.003 0.030 0.030 0.030

DOA indicates dead on arrival.

a Only the most common categories (and concussion for diagnosis) are included.

(n = 18 [30.0%]) and cardiac/respira-
tory arrest (n = 12 [20.0%]), with the
most common body parts injured be-
ing >50% of the body (n = 46 [76.7%])
and the head (n = 9 [15.0%]). Nearly
half of all deaths (n = 29 [48.3%]) oc-
curred among children who were
younger than 5 years. The greatest
proportion of deaths occurred on the
Fourth of July (n = 13 [21.7%]) and
New Year’s (n = 9 [15.0%]).

Differences by Holiday

As shown in Table 1, boys sustained a
greater proportion of injuries than did
girls during each holiday; however,
there were small injury pattern differ-
ences across holidays by age group.
On Easter, Fourth of July, Thanksgiving,
and Christmas, children who were
younger than 5 years sustained the
greatest proportion of injuries (29.2%,
30.5%, 34.5%, and 37.0%, respectively).
On New Year’s, Memorial Day, Labor

934 D’IPPOLITO et al

Day, and Halloween, children who were
aged 10 to 14 years sustained the
greatest proportion of injuries (28.0%,
29.1%, 29.7%, and 30.3%, respectively).
On New Year’s, 15- to 19-year-olds had
a significantly greater proportion of in-
juries compared with all other holi-
days (P << .001 for each holiday).

Among the various body parts injured,
injuries to the face accounted for the
greatest proportion of injuries on Easter
(16.0%), Memorial Day (15.6%), Fourth of
July (15.9%), Thanksgiving (17.7%), and
Christmas (17.8%). Finger/hand injuries
accounted for the greatest proportion of
injuries on New Year’s (16.1%), Labor
Day (14.8%), and Halloween (17.6%). Of
the finger/hand injuries sustained on
Halloween, 33.3% were lacerations and
20.1% were fractures. On Christmas, eye
injuries accounted for 1.7% of the total
injuries. Among the 5 most common in-
jury diagnoses, lacerations accounted

for the greatest proportion of injuries
for each holiday, ranging from 26.3% of
all injuries on Labor Day and Halloween
to 34.4% of injuries on Christmas. On
Christmas, aspirations and ingestions
accounted for 0.2% and 1.3% of injuries,
respectively. Disposition was similar
across holidays, with the vast majority of
injuries being treated in the ED and re-
leased.

Related Product Codes

Overall, the majority of injuries that oc-
curred on holidays were classified by
the CPSC product codes as sports and
recreation—related (41.6%). In addi-
tion, 19.9% of holiday-related injuries
were home structure—related and
16.1% were home furnishing—related.
For each holiday, sports and recre-
ation was the most common product
classification, ranging from 29.4% of
injuries on Christmas to 49.0% of inju-
ries on Labor Day. A greater propor-



tion of holiday-related injuries among
children aged 5 to 9 years (43.5%; IPR:
4.03 [95% Cl: 4.01—-4.04; P < .001]), 10
to 14 years (62.8%; IPR: 5.82 [95% Cl:
9.79-5.84; P < .001]), and 15 to
19 years (58.4%; IPR: 5.41 [95% Cl:
5.38-5.43; P < .001]) were sports and
recreation—related than among chil-
dren who were younger than 5 years
(10.8%). Conversely, a greater propor-
tion of holiday-related injuries among
children who were younger than 5
years were related to home furnish-
ings (31.3%) than among children
aged 5 to 9 (16.2%; IPR: 1.94 [95% Cl:
1.93-1.95; P < .001]), 10 to 14 (6.1%;
IPR: 5.05 [95% Cl: 5.02-5.08; P < .001]),
and 15 to 19 (6.0%; IPR: 5.26 [95% Cl:
9.22-5.30; P < .001]).

More specifically, stairs/ramps/land-
ings/floors (9.2%), bicycles (6.2%),
football (4.6%), and basketball (4.5%)
were the CPSC product codes associ-
ated with the greatest proportion of
injuries that occurred during holidays.
Table 2 shows the product codes that
were most frequently associated with
holiday-related injuries by holiday. On
New Year’s, Easter, Thanksgiving, and
Christmas,  stairs/ramps/landings/
floors were associated with the great-
est proportion of injuries (9.9%, 9.3%,
11.0%, and 11.6%, respectively). On Me-
morial Day and Fourth of July, bicycles
were associated with the greatest pro-
portion of injuries (8.9% and 8.6%, re-
spectively). Football was associated
with the most injuries on Labor Day
(11.3%) and Halloween (11.8%). Inju-
ries that were associated with fire-
works were more likely to occur on the
Fourth of July than on any other holi-
day (IPR: 5.94 [95% Cl: 5.90-5.97; P <
.001]), yet fireworks accounted for
only 2.9% of the injuries that occurred
in the 5-day period around the Fourth
of July and for only 6.2% of the injuries
that occurred on the actual Fourth of
July holiday (Table 2). When comparing
the 5-day period around the holiday

PEDIATRICS Volume 125, Number 5, May 2010
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TABLE 2 Most Common Specific Products Associated With Holiday-related Injuries Among Children

Who Were Aged =19 Years and Presented to US EDs from 1997 through 2006

Holiday Most Common Products 5-Day Holiday Day of
Period, % Holiday, %
New Year’s Stairs/ramps/landings/floors 9.9 10.3
Snow skiing 6.8 6.0
Basketball 5.2 29
Bed/mattresses/pillows 47 48
Bicycles 3.8 3.8
Skating, all kinds 3.2 39
Easter Stairs/ramps/landings/floors 9.3 99
Bicycles 6.8 6.8
Basketball 5.2 43
Baseball/softball 4.8 3.0
Playground equipment 44 39
Bed/mattresses/pillows 4.0 44
Tables 3.2 4.0
Memorial Day Bicycles 89 8.7
Stairs/ramps/landings/floors 78 75
Baseball/softball 5.7 39
Basketball 5.2 48
Playground equipment 49 5.2
ATVs, mopeds, minibikes, etc 29 4.2
Fourth of July Bicycles 8.6 7.7
Stairs/ramps/landings/floors 78 74
Swimming 6.8 8.7
Baseball/softball 3.7 2.5
Playground equipment 3.7 3.9
Fireworks 29 6.2
Labor Day Football 1.3 8.4
Bicycles 9.2 10.2
Stairs/ramps/landings/floors 7.7 8.4
Playground equipment 4.2 4.1
Bed/mattresses/pillows 4.0 40
Halloween Football 11.8 1.4
Stairs/ramps/landings/floors 10.2 1.8
Basketball 5.0 39
Bed/mattresses/pillows 4.1 43
Chairs/sofas/sofa beds 3.4 37
Playground equipment 34 27
Bicycles 3.1 3.8
Thanksgiving Stairs/ramps/landings/floors 11.0 1.0
Basketball 59 25
Bed/mattresses/pillows 5.7 6.8
Football 49 5.9
Chairs/sofas/sofa beds 4.5 44
Tables 44 5.5
Christmas Stairs/ramps/landings/floors 116 12.5
Bed/mattresses/pillows 5.5 46
Snow skiing 5.1 29
Tables 44 47
Cutlery/knives 4.2 7.8
Chairs/sofas/sofa beds 4.1 4.8
and the actual holiday, the product with holiday-related injuries. This

codes that were most frequently asso-

study, the first to directly compare in-

ciated with holiday-related injuries
were similar (Table 2).

DISCUSSION

From 1997 to 2006, an estimated
5710999 children presented to US EDs

juries sustained on 8 common holi-
days, found that although people often
participate in unique activities during
each specific holiday, the greatest pro-
portion of injuries that were associ-
ated with the holidays examined in this
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study were not holiday-specific. In-
stead, the most common holiday-
related injuries were associated with
common product codes and activities,
including  stairs/ramps/landings/
floors and sports and recreation activ-
ities. Traditionally, injury prevention
efforts have focused on educating par-
ents and children about holiday-
specific injury risks such as fireworks
on Fourth of July and costumes on Hal-
loween; however, findings from this
study suggest that holiday injury pre-
vention efforts that focus on general
risk factors in addition to holiday-
specific risks could be expected to
have a greater impact on decreasing
pediatric injury rates in the United
States.

Researchers have examined injury
risks associated with specific holidays,
including fireworks on Fourth of Ju-
ly,'8 eye injuries and aspirations/in-
gestions on Christmas,'® and hand lac-
erations on Halloween.”® Similar to
previous research, we found that
fireworks-related injuries were more
likely to occur on the Fourth of July
than on any other holiday; however,
fireworks were associated with only
2.9% of injuries during the 5-day pe-
riod around the Fourth of July,
whereas bicycles were associated
with 8.6% of injuries. Even when com-
paring the actual day of the holiday,
the proportion of bicycle-related inju-
ries (7.7%) was greater than the pro-
portion of fireworks-related injuries
(6.2%). We also that found eye injuries
and aspirations/ingestions did occur
on Christmas; however, these injuries
accounted for only a small proportion
(17% and 15%, respectively) of
Christmas-related injuries. The great-
est proportion of injuries that oc-
curred on Christmas was associated
with  stairs/ramps/landings/floors
and bed/mattresses/pillows. Also con-
sistent with previous research, we
found that on Halloween, 17.6% of inju-
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ries were to the finger/hand and that
33.3% of those finger/hand injuries
were lacerations. Although some of
those lacerations to the finger/hand
were most likely a result of the some-
times difficult maneuvers needed to
carve pumpkins,’® a much higher pro-
portion of injuries that occurred on
Halloween were associated with
sports, including football and basket-
ball, than with knives. From an injury
prevention standpoint, future efforts
should include a focus on developing
ways to prevent the more common
general injuries that occur on holidays
in addition to the less frequent holiday-
specific injuries.

In addition, on the basis of the findings
of this study, future injury prevention
efforts should target Labor Day and
Memorial Day. Although these holidays
are typically not the focus of efforts to
prevent holiday-related injuries, this
study found that they have the highest
rates of injury of all holidays. A possi-
ble explanation for these high injury
ratesis that both Labor Day and Memo-
rial Day are celebrated when the
weather is warm. People are more
likely to engage in outdoor physical ac-
tivity during these holidays than dur-
ing Christmas or New Year’s, when the
weatheris cold. An increased participa-
tionin physical activity increases the risk
for injury. This is supported by the most
common product codes for Labor Day
and Memorial Day, which are bicycles
and football—both outdoor physical ac-
tivities. These 2 holidays also mark the
beginning and end of “traditional” sum-
mer in the United States. At the begin-
ning of summer, children may be more
engaged in outdoor physical activities af-
ter being confined indoors during the
winter. At the end of summer, children
may be participating in the last outdoor
physical activities before returning to
school.

Overall, children who were younger
than 5 years were most likely to sus-

tain holiday-related injuries. Parents
should closely supervise children
who are younger than 5 years on
Thanksgiving and Christmas, when
the proportions of injuries were sig-
nificantly greater among these
younger children compared with the
other age groups. Parents of chil-
dren aged 10 to 14 years should be
aware that injury rates are higher on
Labor Day and Halloween. On New
Year’s, those aged 15to 19 years had
a significantly greater proportion of
injuries compared with all other hol-
idays. This may be because these ad-
olescents are beginning to partici-
pate in more adult behaviors when
celebrating the new year. Such ob-
servations may assist public health
efforts to prevent both general and
holiday-specific injuries through tar-
geted prevention programs.

As with most studies, this study has
limitations. One is that CPSC’s NEISS
database provides national injury esti-
mates from actual cases that are pre-
sented to select US EDs and thus does
not account for less severe injuries
that may have been untreated or
treated outside an ED. The findings
of this study are therefore underestima-
tions of the actual incidence of holiday-
related injuries; however, injuries that
require ED care are important both
clinically and economically. Further-
more, because of the religious and so-
cial diversity in the United States, all
children who were aged =19 years
may not have participated in each hol-
iday. To help reduce this limitation,
only the most common US holidays
were included in the study. Another
limitation is that the NEISS database
does not capture automobile-related
injuries, which may result in our
study’s actually underestimating the
incidence of holiday-related injuries.
Despite these limitations, the NEISS
data set provides the only nationally
representative sample of holiday-



related injuries in the United States
and descriptions of patterns of inju-
ries that are based on this stable
long-term database yielded important
information.

CONCLUSIONS

More than 500000 injuries are sus-
tained by children who are aged =19
years during the major US holidays
each year. There have traditionally
been efforts by physicians, public
health officials, and the media to em-
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