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Abstract

Background Fireworks are often used to celebrate holidays and events. With novel designs and availability, there is potential
for blast and burn injuries that can impact livelihood and function. This study aims to describe and analyse firework-related
burns in adults across New South Wales and the Australian Capital Territory.

Methods A retrospective statewide review was performed from January 2010 to December 2020 at the adult burns units. All
firework-related burn injuries older than 18 years that attended or were referred to the burns unit were included.

Results There were 203 patients with a firework-related burn injury. The male to female ratio was 4:1 with an average age
of 32.2 years. Men were 5.2 years younger than women (31.2 vs 36.4, p=0.010). Men were more likely to have firework-
related injuries on non-holidays, whereas women were more likely on holidays (p=0.050). Men were more likely to operate
fireworks after consuming alcohol resulting in burns than women (34.4% vs 12.5%, p =0.007). Sparklers were more com-
mon amongst women, whereas fireworks had higher proportions amongst men (p=0.009). The most common site of injury
was the hands. The most frequent type of injury was a mid-dermal burn (61.6%), followed by superficial (25.2%), and full
thickness (13.2%) respectively. The operative rate was 17.7% with a mean total length of stay of 2.2 days (range: 1-12).
Conclusions Firework-related burns have distinct patterns of use and injuries amongst men and women. Alongside legisla-
tion, awareness of the potential hazards for shopgood fireworks such as sparklers is critical for future prevention campaigns.
Level of evidence: Level III, Risk/Prognostic.
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Introduction

Fireworks are often used to celebrate national holidays, reli-
gious festivals, and cultural events. A firework is defined
as ‘any device activated by combustion, deflagration,
or detonation that produces a visual and/or sound effect’
[1]. Firework-related burns are preventable injuries that
affects developing and developed countries with different
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presentations of trauma [2, 3]. The availability of fireworks
in unprofessional hands can lead to serious soft tissue and
bone injury with potential to impair function and living.
There are changing trends of firework types such as shop
good fireworks, pertaining to fireworks that can be bought
from a local supermarket or store, like sparklers, and profes-
sional fireworks reflective of accessibility and availability.
Most firework-related admissions are young adult males
with hands commonly afflicted [4, 5]. Only about one in
five presentations to emergency departments for firework
injuries results in admission to hospital [6]. Firework-related
injuries in America have an estimated annual cost of $100
million USD [7] with potential for physical and psychologi-
cal burden for the patient and bystanders of the event.
Despite the effectiveness of control for fireworks with
legislation and age restrictions such as the Explosives Act
2013 in Australia, there is anecdotal reporting of increased
sales of fireworks, both shop goods and professional types
[8]. A 1984 New South Wales (NSW) fireworks study
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reported injuries at a major trauma centre were caused by
misuse behaviours, such as carrying live fireworks in pock-
ets, or standing directly over the firework while igniting it
[9]. To date, there has been no Australian statewide review
of firework-related burns from major burn units that cap-
ture the clinical differences between firework types and sex.
This study focuses on identifying patterns of firework-related
burns and clinical outcomes in adults treated at the main
tertiary centres in NSW, Australia, with the aim to better
tailor effective preventative strategies, targeting affected
patient populations, and minimise firework-related burns in
the future.

Methods
Study setting

The Concord Repatriation General Hospital (CRGH) and
Royal North Shore Hospital (RNSH) treat over 2000 patients
per year combined for burn-related injuries. CRGH and
RNSH are the two major adult tertiary burn centres in NSW,
Australian Capital Territory (ACT), and French Polynesian
islands. Care is delivered through inpatient, ambulatory care,
and outreach services. A retrospective review was conducted
at CRGH and RNSH Burns Units from January 1st of 2010
to December 31st of 2020 for patients who presented with
firework burns. Inclusion criteria were patients older than
18 years of age with a firework-related burn treated at one
of the two burn units.

Data collection and study design

Burn patients referred to either the CRGH or RNSH Burn
Centre (in or outpatient services) were clinically assessed
by a surgical trainee and/or a specialist surgeon at the time
of presentation. Data was retrospectively collected via the
Agency of Clinical Innovation Database Statewide Burn
Injury Service Network (ACI SBIS) and medical records.
Ethics approval was granted from the Human Research and
Ethics Committee [2021/ETH00376].

The following recorded parameters were analyzed
included social demography and socioeconomic parameters
(Index of Relative Socio-economic Advantage and Disad-
vantage, IRSAD) [10]. Information about the burn injury
included adequate first aid use, burn mechanism, substance
use, diabetic status, bystander (injured as a bystander), fire-
work type (sparkler, firecracker, firework, other), percentage
of total surface area burnt (%TBSA), burn depth (superficial,
mid-dermal, full thickness), site of injury (head and neck,
upper limb, lower limb, torso, genitals and buttocks, multi-
ple areas (more than one), and associated injuries. Informa-
tion about management included operative vs non-operative,
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admission, number of operations, hospital length of stay
(LoS), and number of days from outpatient burns ambula-
tory care to discharge from care.

Statistical analysis

A statistical analysis using SPSS (Version 26.0) was com-
puted for continuous variables assessing the relationship
between linear data and correlation based on a level of sig-
nificance set at p value of 0.05. Continuous variables were
expressed as mean, median, inter-quartile range (IQR), and
standard deviation (SD). Differences between proportions
for men and women derived from categorical data were ana-
lyzed using Pearson’s chi-squared test and Mann—Whitney
U for continuous variables. Crude rate for hospitalisation
of firework burns were calculated by number of injuries per
100,000 population of NSW per year. Poisson linear regres-
sion was used to calculate differences in firework types per
year.

Results

The total number of firework-related burns over the study
period was 203 giving a crude separation rate of 0.24 per
100,000, population per year for NSW (Table 1). In NSW,
the average incident per year for sparkler burns was 10.0,
firecrackers 2.9, and fireworks 4.8. A reduction of 10.7%
per year was reported for firecrackers (OR =0.893, 95%CI:
0.798-0.998, p=0.046). There were no significant changes
for sparklers and fireworks per year. Fireworks showed a
normal distribution of use, whereas sparklers gradually
increased, and firecrackers decreased. There was a greater

Table 1 Hospital separations for adult firework injuries by year,
NSW, 2010-2020

Year Number of firework Crude rate per
injuries 100,000 person
years*
2010 17 0.23
2011 17 0.23
2012 24 0.33
2013 11 0.15
2014 19 0.25
2015 19 0.25
2016 22 0.28
2017 15 0.19
2018 14 0.17
2019 23 0.28
2020 22 0.27
Total 203 0.24

“Rates were standardised using the New South Wales population
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use of fireworks after the introduction of the Australian 2013
Explosive regulation law compared to before the law (81.1%
vs 18.9%, p=0.069).

Patient characteristics

There was a strong male predominance (4:1) with men
5.2 years younger than women (31.2 vs 36.4, p=0.010;
Table 2). The distribution of age for men was positively
skewed, whereas women had a normal distribution. The
most prevalent age group was 18-25 years (36.5%) fol-
lowed by 26-35 years (30.0%). Almost half of firework-
related burns (45.8%) occurred in summer, predominantly
on weekends and in 32.0% (n=65) during public holidays.
Men had a significantly higher proportion of holiday-related
firework burns (71.2% vs 55.0%), whereas women predomi-
nantly sustained non-holiday-related firework burns (45.0%
vs 28.8%, p=0.050; Table 2). Sixty patients (29.6%) identi-
fied as a bystander at the time of injury. The vast majority
(93.6%) were accident-related incidents with the remaining
work related (5.4%) and assault (1.0%).

Men were more likely to consume alcohol at the time of
the injury than women (34.4% vs 12.5%, p=0.007). Two
patients sustained an associated injury (full thickness hand
laceration and left ulnar fracture). First aid was adequate in
68.5% (n=139) of patients. The most common firework used
was sparklers (54.2%). Women had significantly higher inci-
dences of sparkler-related burns (77.5% vs 48.5%), whereas
men had higher proportions for firecrackers and fireworks
(17.8% vs 7.5%, 28.8% vs 15.0%, p=0.009).

Injury characteristics

The mean TBSA% was 1.2% (+1.7) with different propor-
tions amongst sex (male=1.3% vs female=0.7%, p=0.067).
The upper limb was the most common site of injury with
the left-hand accounting for 47.3% (n=96) of all burn sites.
Burn injuries were predominantly (61.6%) of mid-dermal
depth and the most prevalent burn depth for all body sites,
with the exception of the lower limbs where full-thickness
burns were more frequent (Table 2). Sparklers predomi-
nantly caused mid-dermal burns (69.4%). Firecrackers had
an equal distribution of superficial and mid-dermal burns,
whereas fireworks were largely mid-dermal burns (61.4%;
Fig. 1). There were no significant differences between sex
for site of injury and burn depth.

Management

Operative intervention was reported in 17.7% (n=36) of
patients who required debridement and closure with a split-
thickness skin graft or biosynthetic dressings (Biobrane®).
The vast majority of operative patients were males (n =30,

83.3%) with an average of 31.3 years (x 11.5). First aid
was inadequate in ten patients (27.8%) and sixteen patients
(44.4%) were under the influence of alcohol at the time of
injury. The TBSA for operative patients was significantly
higher by 1.3% compared to non-operative patients (2.2% vs
0.9%, p <0.001). Of the 36 operative patients, split thickness
skin graft was used in 26 patients and biosynthetic dress-
ings (Biobrane®) were used in ten patients. No amputations,
flaps, or other reconstructive methods were utilised. There
were variations for the operative rates for each anatomical
site: head and neck 25.0%, torso 16.7%, upper limbs 16.3%,
lower limbs 43.3%, and genitals and buttocks 40%. Biosyn-
thetic dressings were mainly used for upper limbs, followed
by lower limbs and genitals, whereas split thickness skin
grafts were predominantly used for upper limbs, followed by
lower limbs and buttocks. Forty-six patients (22.7%) were
admitted to hospital for treatment including operative man-
agement, analgesia, and/or social reasons. The total average
LoS was 2.2 (+2.4) days with men having a significantly
longer LoS of 1.5 days compared to women (2.5 vs 1.0,
p=0.028). The average number of days from injury to dis-
charge from outpatient clinic was 13.0 (+11.0) days.

Discussion

Firework burns in NSW have a strong male predominance
with distinct patterns of firework types amongst sex result-
ing from sparklers, fireworks, and less so firecrackers. There
was a strong male predominance (4:1) with younger men
more likely to get injured than women (31.2 vs 36.4 years,
p=0.010). In Australia, the most prevalent time for fire-
work burns was summer during festive celebrations from
the Christmas season to New Year’s Day. In other countries,
firework burns during celebratory events have been linked to
Spring festival [11], Guy Fawkes [12], Diwali [13], Eid [3],
and Independence Day [14].

Almost half our incidents occurred at the weekend and
almost a third on holidays. Men were significantly more
likely to have firework-related burns on holidays in line
with a previous report [15]. These findings suggest that men
are significantly more likely to take risky behaviours and
drink alcohol at the time of handling fireworks than women
(34.4% vs 12.5%, p=0.007). Women on the other hand had
higher incidences on non-holidays, principally sustaining
sparkler-related burns from celebratory events. These behav-
iours undoubtedly contribute to the severity of the injury
with men having greater TBSA than women (1.3% vs 0.7%).
Furthermore, people from less to least disadvantaged soci-
oeconomic levels were predominantly affected potentially
reflecting a difference in firework types and accessibility. A
Colombian fireworks study reported, workplace, ethnicity,
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Tab]e 2 Summary of clinical Clinical variables N (%) Male (n=163) Female (n=40) P value
variables for firework-related
burns and sex Demographics
Age (years) 32.2(11.5) 36.4 (12.4) 31.2(11.1) 0.010%
Mean (SD) 31 (22-40) 29 (22-37) 36 (26-45)
Median (IQR) 18-76 18-70 18-76
Range
Age groups 74 (36.5%) 9 (22.5%) 65 (39.9%) 0.102
18-25 61 (30.0%) 10 (25.0%) 51 (31.3%)
26-35 39 (19.2%) 11 (27.5%) 28 (17.2%)
3645 21 (10.3%) 7 (17.5%) 14 (8.6%)
46-55 6 (3.0%) 2 (5.0%) 4(2.5%)
55-65 2 (1.0%) 1(2.5%) 1(0.6%)
65+
Ethnicity 126 (62.1%) 29 (72.5%) 97 (59.5%) 0.464
North-West European 20 (9.9%) 2 (5.0%) 18 (11.0%)
Southern and Eastern European 23 (11.3%) 2 (5.0%) 21 (12.9%)
North African and Middle Eastern 2 (1.0%) 0 (0.0%) 2 (1.2%)
North-East Asian 512.5%) 0 (0.0%) 5(3.1%)
South-East Asian 8 (3.9%) 2 (5.0%) 6 (3.7%)
Ocenanian 1(0.5%) 0 (0.0%) 1 (0.6%)
People of the Americas 18 (8.9%) 5(12.5%) 13 (8.0%)

Southern and Central Asian

Socioeconomic parameters and place of injury

Season 93 (45.8%) 19 (47.5%) 74 (45.4%) 0.273
Summer 35 (17.2%) 7 (17.5%) 28 (17.2%)
Autumn 34 (16.7%) 3(7.5%) 31 (19.0%)
Winter 41 (20.2%) 11 (27.5%) 30 (18.4%)
Spring
Year 17 (8.4%) 3 (7.5%) 14 (8.6%) 0.960
2010 17 (8.4%) 3 (7.5%) 14 (8.6%)
2011 24 (11.8%)  5(12.5%) 19 (11.7%)
2012 11 (5.4%) 3 (7.5%) 8 (4.9%)
2013 19 (9.4%) 2 (5.0%) 17 (10.4%)
2014 19 (9.4%) 4 (10.0%) 15 (9.2%)
2015 22 (10.8%) 6 (15.0%) 16 (9.8%)
2016 15 (7.9%) 3(7.5%) 12 (7.4%)
2017 14 (6.9%) 2 (5.0%) 12 (7.4%)
2018 23 (11.3%) 6 (15.0%) 17 (10.4%)
2019 22 (10.8%) 3(7.5%) 19 (11.7%)
2020
Holidays 65(32.0%)  22(55.0%)  116(712%)  0.050%
Total 24 (11.8%) 18 (45.0%) 47 (28.8%)
New Year’s Day 1 (0.5%)
Australia Day 0 (0.0%)
Good Friday 1(0.5%)
Easter Sunday 1(0.5%)
Easter Monday 1(0.5%)
Queen’s Birthday 0 (0.0%)
Labour Day 1(0.5%)
Christmas Eve 3(1.5%)
Christmas Day 1 (0.5%)
Boxing Day 26 (12.8%)
New Year’s Eve 6 (3.0%)
Diwali
Weekend 99 (48.8%)  22(55.0%) 17 (47.2%) 0.379
ISRAD quintiles 29 (14.3%) 3(7.5%) 26 (16.0%) 0.543
Quintile 1 (Most disadvantaged) 39 (19.2%) 8 (20.0%) 31 (19.0%)
Quintile 2 33(163%)  6(15.0%) 27 (16.6%)
Quintile 3 25(12.3%)  4(10.0%) 21 (12.9%)
Quintile 4 77 (37.9%) 19 (47.5%) 58 (35.6%)

Quintile 5 (least disadvantaged)
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Table 2 (continued) Clinical variables N (%) Male (n=163) Female (n=40) P value
Burn injury
First Aid 139 (68.5%) 8 (20.0%) 56 (34.4%) 0.080
Adequate 64 (31.5%) 32 (80.0%) 107 (65.6%)
Inadequate
Burn mechanism 190 (93.6%) 40 (100.0%) 150 (92.0%) 0.182
Accident 11 (5.4%) 0(0.0%) 11 (6.7%)
Work related 2 (1.0%) 0(0.0%) 2 (1.2%)
Assault
Alcohol use 59 (29.1%) 5(12.5%) 56 (34.4%) 0.007*
Polysubstance 2 (1.0%) 2 (1.2%) 0 (0.0%) 0.481
Diabetes 5(2.5%) 4(2.5%) 1(2.5) 0.987
Bystander 2 (1.0%) 14 (35.0%) 46 (28.2%) 0.568
No 60 (29.6%) 0 (0.0%) 2 (1.2%)
Yes 141 (69.5%) 26 (65.0%) 115 (70.6%)
Unknown
Firework type 110 (54.2%) 31 (77.5%) 79 (48.5%) 0.009*
Sparkler 32 (15.8%) 3(7.5%) 29 (17.8%)
Firecracker 53 (26.1%) 6 (15.0%) 47 (28.8%)
Firework 8 (3.9%) 0(0.0%) 8 (4.9%)
Other
TBSA% 1.2(1.7) 0.7% (0.7) 1.3% (1.9) 0.067
Mean (SD) 0.5 0.4 0.5
Median 0.01-11.0 0.01-3 0.1-11
Range
Burn depth (total) 76 (25.2%) 16 (26.7%) 64 (24.2%) 0.890
Superficial 186 (61.6%) 36 (60.0%) 161 (60.8%)
Mid dermal 40 (13.2%) 8 (13.3%) 40 (15.1%)
Full thickness
Burn count 302 (100.0%)
Total 36 (11.9%)
Head and neck 18 (6.0%)
Torso 208 (68.9%)
Upper limb 0 (0.0%)
L axilla 1 (0.3%)
R axilla 9 (3.0%)
L arm 20 (6.6%)
R arm 96 (47.3%)
L hand 82 (27.2%)
R hand 30 (9.9%)
Lower limb 14 (4.6%)
L leg 12 (4.0%)
R leg 3 (1.0%)
L foot 1(0.3%)
R foot 10 3.3%)
Genitalia and buttocks 64 (31.5%)
Multiple burn region (> 1)
Site of injury and type of burn
Head and neck 2 (66.7%) 15 (45.5%) 0.765
Superficial 1 (33.3%) 17 (51.5%)
Mid dermal 0 (0.0%) 1 (3.0%)
Full thickness
Upper limb 11 (28.2%) 40 (23.7%) 0.759
Superficial 25 (64.1%) 111 (65.7%)
Mid dermal 3(7.7%) 18 (10.6%)
Full thickness
Lower limb 2(22.2%) 3(14.3%) 0.865
Superficial 4 (44.4%) 10 (47.6%)
Mid dermal 3(33.3%) 8 (338.1%)
Full thickness
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Table 2 (continued)

Clinical variables N (%) Male (n=163) Female (n=40) P value
Torso 0 (0.0%) 3 (18.7%) 0.489
Superficial 2 (100.0%) 9 (56.3%)
Mid dermal 0 (0.0%) 4 (25.0%)
Full thickness
Genitals 0 (0.0%) 0 (0.0%) 0.490
Superficial 1 (100.0%) 6 (66.7%)
Mid dermal 0 (0.0%) 3(33.3%)
Full thickness
Multiple areas 11 (27.5%) 53 (32.5%) 0.541
Associated injuries 2 (1.0%) 2 (1.2%) 0 (0.0%) 0.481
Treatment
Management 36 (17.7%) 6 (15.0%) 30 (18.4%) 0.613
Operative 167 (82.3%) 34 (85.0%) 133 (81.6%)
Non-operative
Admission 46 (22.7%) 7(17.5%) 39 (23.9%) 0.384
Yes 157 (77.3%) 33 (82.5%) 124 (76.1%)
No
Number of operations (admitted) 10 21.7%) 34 (85.0%) 133 (81.6%) 0.804
0 35 (76.1%) 6 (15.0%) 29 (17.8%)
1 1(2.2%) 0 (0.0%) 1 (0.6%)
2
Length of stay (days) 2224) 1(0) 2.5(2.5) 0.028*
Mean (SD) 1 1 1
Median 1-12 1-1 1-12
Range 0 (0.0%) 18 (46.2%)
Number of days from outpatient burns ambu-  13.0 (11.0) 13.6 (10.8) 12.9 (11.1) 0.626
latory care discharge 10 10 11
Mean (SD) 0-61 0-39 0-61
Median
Range
Fig. 1 Firework types vs depth
of burn injury 110
100
90
80
Z 70
c
E €0 Superficial
g 50 P
L 49 m Mid Dermal
30 m Full Thickness
20
10
o I I N m N

Sparkler

and lower socioeconomic status had increased odds for mor-
tality [16, 17].

In an earlier American study, McFarland et al. reported
ground display fireworks emitting sparks were the most
common cause of injury (36%), followed by crackers (34%)
[18]. Almost 50 years later, a contemporary review identified
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Firework type

differences in firework-related burns for age groups with
rockets/homemade fireworks for under 17-year-olds, and
shells (spherical explosives launched into the sky) for adults
[19]. An Indian study during Diwali showed flare fountains
in young children were most common, often unsupervised,
with a total of 28.0% associated injuries [13]. The most
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common type of firework injury identified in our patient
cohort was sparklers predominantly resulting in mid der-
mal burns (69.4%), specifically to the hands with a left hand
dominance. Recent studies are in line with our findings that
most injuries affect the hands, particularly the thumb of
male patients, which are much more likely to be injured than
female patients [20, 21].

Sparklers are an inexpensive and easily accessible fire-
work made of metallic fuel with a metal rod often used for
birthdays. It is a deceivingly innocuous handheld firework
that emits sparks with temperatures up to 2000 °C and con-
tinues to remain hot once burnt. In the UK, sparkler burns
have been increasingly common over the years [22]. Sparkler
burns were also largely responsible for the majority of the
legal firework-related injuries in our cohort, particularly in
women (77.5%). In men, sparkler burns were significantly
less frequent (48.5%, p=0.009) and included homemade
sparkler bombs, which were often positioned around the
genitalia and buttocks with serious potential for urologi-
cal complications and psychological harm. All these cases
resulted in mid-dermal and full thickness burns with a 40.0%
operative rate using split thickness skin grafts and biosyn-
thetic dressings. Most other sparkler injuries however were
managed in the outpatient setting with a relatively low oper-
ative rate with appropriate burn dressings.

Firecracker and firework burns were of mid-dermal or
full-thickness depth requiring operative management and
more common amongst men with a broader distribution for
site of injury attributed to the explosive blast. Blast inju-
ries from fireworks have the potential for soft tissue and
bone injuries that can impact functional living. Studies have
shown that blast exposure can cause vascular vasospasm
[23], air emboli from shock waves [24], and partial neuronal
degeneration in facial nerves [25]. During Eid in Malaysia,
22 of 32 paediatric cases had firework-associated injuries
including nerve, tendon, fractures, or amputation injuries
[26]. Three adult cases of firecrackers have previously been
reported in NSW who suffered an explosive injury resulting
in degloving of the digits, loss of neurovascular bundles,
Bennett’s-type fractures, and first-web soft-tissue losses
[27]. The combination of blast and burn injuries also has the
potential to impact bystanders and operator. A Northern ter-
ritory study reported females and children were more likely
to be injured as bystanders with similar rates compared to
our study of 29.6% [28]. Although we did not report any
injuries similar to the aforementioned studies, the present
study reported two associated injuries including soft tissue
lacerations and ulnar fracture.

The vast majority of our operative management was
debridement and split thickness skin grafts (n=26) and
biosynthetic dressings (n=10). A British study on blast
burn injuries reported similar findings with a young male
predominance having partial thickness burns to the upper

limbs [29]. Blast injuries similar to firework injuries have
the high potential for soft and bone tissue injury with the
aforementioned study reporting a greater average TBSA of
36.6%, but a much lower operative rate of 11.9% compared
to 17.7% (Table 2). An American upper extremity firework
burns series reported 70.2% cases of thermal injuries, but
with the remaining experiencing lacerations, amputations,
and fractures [30]. Although the study did not outline the
operative rates and reconstructive management, our experi-
ence was vastly different to our American constituents with
only two associated injuries. Of the 36 operative cases, we
largely used split thickness skin grafts for the upper limbs,
lower limbs, and buttocks. We also employed biosynthetic
dressings (Biobrane) for arms, hands, feet and the genital
region.

Under the Dangerous Goods Act 1985, some fireworks
such as Chinese firecrackers, sparklers, model rocket motors,
and toy pistol caps are not banned, which are largely attrib-
uted for most presentations [31-34]. In NSW, current restric-
tions to the use of fireworks are made under the Dangerous
Goods (General) Regulation 1999, but there are variations
amongst Australian states and territories in regulation of sale
and use of shopgood fireworks. Legislation has shown to be
an effective measure with the minimum age of purchase for
the lightest category of fireworks at 12 years in the Nether-
lands [35, 36]. Countries with restrictive firework laws had
an 87% lower trauma incidence rate [37], whereas liberalisa-
tion of firework laws demonstrated an increase in events and
injury rate [38—40].

Shopgood fireworks are a growing area of concern
amongst young adults. We noted a large portion of young
men created homemade like explosives (sparkler bombs)
from over 100 sparklers in bottles that can incur serious
blast, burn, and life-threatening injuries. Sparklers repre-
sented the majority of firework burns and emphasis on edu-
cation awareness and regulation control in supermarkets, like
cigarettes and spray cans, should follow suit. The average
crude rate over the decade compared to the 1990s in NSW
had increased (0.18 vs 0.24; Table 1) [41]. However, fire-
cracker injuries showed a 10.7% reduction over the study
period and fireworks showed an increasing trend follow-
ing the 2013 legislation. Harm minimisation and control of
purchase of these everyday goods to young adults such as
limiting the number purchased, age restrictions, and access
are potential avenues. The success of educational awareness
campaigns has been demonstrated in reducing firework-
related casualties [42, 43]. A multisector response focused
on education and awareness is required from corporations,
health bodies, and governments.

There are limitations within the study that reflect the ret-
rospective nature and selection bias. Events surrounding the
use of fireworks in some cases were not fully disclosed as to
patients were bystanders, victims, or perpetrators. We believe
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that this number is likely an underestimate as there may be a
vast number of minor burn presentations from sparklers, which
are not all referred to burn units. Although this study was
adult focused, our colleagues have recently published similar
concerns with sparkler use in the paediatric population [44].
Furthermore, inter-observer bias potentially influenced burn
depth assessment without objective measurement tools such
as laser Doppler imaging. This statewide review is the first
and largest in Australia that can provide insight into neces-
sary educational campaigns and interventions to young adults,
particularly with sparklers. National harmonisation of legisla-
tion surrounding sale and use of fireworks is critical, but also
improving community awareness and corporations about the
dangers of shopgood fireworks.

Conclusions

Firework injuries have distinct profile patterns amongst men
and women with risk taking behaviours influencing the type
and severity of injury. These preventable injuries can be
devastating from the combination of burn and blast forces.
Alongside legislation, awareness of the potential hazards for
shopgood fireworks such as sparklers is critical for future
prevention campaigns.
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