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Background: Burn injuries to workers can have a devastating impact, however knowledge of
the epidemiology of work-related burn injuries in Australia and New Zealand is limited.
Purpose: To describe epidemiological characteristics of work-related burn injuries in
Australia and New Zealand, and to compare these with non-work-related burns.
Methods: Adult burn injury data, 2009-2016, were extracted from the Burns Registry of
Australia and New Zealand. Descriptive statistics were used to describe demographic, injury,
management and outcome characteristics. Differences between work-related and non-
work-related injuries were assessed using Chi-square and Wilcoxon rank-sum tests.
Results: Of 10,574 adult patients treated in burn centres in Australia and New Zealand, 2009-
2016, 17% had work-related burns. Most work-related cases were male (85%), less than
35 years old (53%), and had sustained flame (33%), scald (30%) or chemicals (17%) burns.
Proportions of chemical, scald and electrical burns were greater for work-related than for
non-work-related burns, with this being most marked for chemical and electrical burns (17%
vs. 3% and 7% vs. 1%, respectively).
Conclusions: Almost one in five cases of working-aged people admitted to Australian and New
Zealand burns centres was work-related. Through identification of vulnerable groups, this
study informs policy and strategies to minimise occupational burn risk.
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1. Introduction

Injuries arising out of, or during the course of, employment are
a major source of human suffering and economic loss. It has
been estimated by the International Labour Organisation that
globally, 153 workers suffer a work-related injury every 15s [1].
In Australia work-related injuries are estimated to have cost
nearly $62 billion during the 2012-2013 financial year, equal to
approximately 4% of the Gross Domestic Product (GDP) over
that time [2]. Burn injuries are among the most devastating of
work-related injury types. Depending on the severity of their
injury, burn survivors may face prolonged periods of painful
treatment and rehabilitation [3], long-term physical and
psychological sequelae [4,5], and experience multiple barriers
and challenges to returning to employment [6,7]. In addition,
burn injuries are among the most expensive to treat [8].

Despite this, information regarding the epidemiology of
work-related burn injuries is limited. Early Australian and New
Zealand studies provide someinformation, butallarelimited by
small sample sizes and unclear definitions or selection criteria
forwork-related burninjuries, variously referred to asindustrial
burns [9], being industrial in origin [10], and occurring in
industrial places and premises [11]. Reported proportions of
hospitalised burns cases that were work-related over the period
1976-1998, ranged from 13.6% to 31% [9-14]. More recent
information is found in Government and Statutory authority
reports. The Australian Institute of Health and Welfare (AIHW)
reported thatsixteen percent of adult hospitalised burn casesin
Australia from 2013 to 2014 occurred while working for income,
however only a third of these cases had a specific industry
recorded, and only limited information about the epidemiology
of these injuries was provided [15].

Internationally, studies have been undertaken in arange of
settings, including the US, Europe, Canada, South America and
China, using case level data from workers compensation
claims datasets [16,17], specialised burn centres [18] and
emergency department records [19]. Some have reported on
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particular types of burns [20,21], others on fatal burn injuries
only [22], with the reported proportions of work-related burns
in adult burn populations ranging from 24 to 31% [18,19,23]. A
systematic review of European epidemiological studies of
severe burn injuries in Europe reported that overall, one third
of severe adult burns were work-related [24].

Geographical differences in work-related burn epidemiol-
ogy are likely, reflecting differing occupational settings,
regulatory environments, and industry and workforce char-
acteristics of the various jurisdictions. Information about the
epidemiology of work-related burns specific to Australia and
New Zealand is needed to inform appropriate workplace
policy, prevention strategies and resource allocation across
this area. The aim of this study was to describe the character-
istics of work-related burn injury cases admitted to burn
centres in Australia and New Zealand, and to compare the
characteristics of work-related burn injuries with those of
burn injuries that are not work-related.

2. Method
2.1.  Setting and data source

This retrospective, descriptive study of work-related and non-
work-related burn injuries to working age adults (15-64 years)
in Australia and New Zealand for the period 1 July 2009 to
30 June 2016, used data from the Burns Registry of Australia
and New Zealand (BRANZ). This clinical quality registry,
systematically collects and collates data describingburn injury
cases treated in all 17 designated specialist burn centres (both
adult and paediatric) in Australia and New Zealand [25].
Criteria for inclusion of burn injury cases in this registry
include: (1) first admission to hospital within 28days of the
injury, (2) admission to hospital for more than 24h, or (3)
patient underwent a burns management procedure in theatre
irrespective of the length of stay, or (4) the patient died within
24h of presentation to the BRANZ hospital.
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Fig. 1 - Location of the 12 burn centres in Australia and New Zealand from which data was included for this study, 2009-2016.
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2.2. Participants

Eligible cases were extracted from the BRANZ, and any
readmissions excluded. Only working age adults (15-64 years)
were included. A case was defined as a work-related burn
injury if the data field ‘Activity when burn occurred’ was listed
as ‘working for income’, or if the field ‘insurance or fund
source’ was listed as ‘workers’ compensation case’. For New
Zealand data, all burns cases identified by the New Zealand
Insurer (Accident Compensation Corporation, ACC) as being
work-related were included. The ‘working for income’ code
was applied in BRANZ data if at the time of injury, the worker
was engaged in paid work for salary, bonus or other types of
income, or was travelling to or from such activities.

After exclusion of four burn centres that had not contrib-
uted data consistently over the study period, and one
exclusively paediatric centre, twelve burn centres provided
data for this study. These included four paediatric centres that
had treated a small number of adult patients during the study
period. The location of these twelve specialist burn centres is
illustrated in Fig. 1.

2.3. Data management and analysis

For both work-related burn cases and non-work-related burn
cases, data fields were extracted that described demographic
characteristics (age, gender), the burn event (cause, place,
accelerants), burn characteristics (body region burnt, severity,

Table 1-Summary statistics of demographic and injury event characteristics for work-related and non-work-related burns,

2009-2016.

Characteristics Work-related cases n (%) Non-work-related cases n (%) p-Value®
Total cases 1828 (17.3%) 8746 (82.7%)
Age group (years) <0.001
15-24 446 (24.4) 2275 (26.0)
2534 510 (27.9) 2067 (23.6)
3544 356 (19.5) 1770 (20.3)
4554 321 (17.6) 1509 (17.3)
55-64 195 (10.7) 1125 (12.9)
Sex <0.001
Male 1550 (84.9) 6064 (69.4)
Female 276 (15.1) 2675 (30.6)
Primary cause” <0.001
Flame 602 (33.0) 4266 (48.9)
Scald 553 (30.3) 2141 (24.5)
Chemical 311 (17.0) 304 (3.5)
Contact 153 (8.4) 1251 (14.3)
Electrical 136 (7.4) 89 (1.0)
Friction 39 (2.1) 435 (5.0)
Other 33 (1.8) 237 (2.7)
Accelerant if cause was flame® <0.001
Petrol 128 (36.2) 1456 (55.9)
Methylated spirits 25 (7.1) 278 (10.7)
Aerosol can 16 (4.5) 157 (6.0)
Kerosene 10 (2.8) 61 (2.3)
Paint stripper 9 (2.5) 15 (0.6)
Aviation gas 6 (1.7) 12 (0.5)
Other 160 (45.2) 628 (24.1)
Place where burn injury occurred® <0.001
Trade and services area 880 (49.1) 129 (1.5)
Industrial/construction area 512 (28.6) 28 (0.3)
Farm 103 (5.7) 208 (2.5)
Street/highway 81 (4.5) 834 10.0)
Home 54 (3.0) 5263 (63.0)
Other residence 40 (2.2) 594 (7.1)
School/other institution 37 (2.1) 88 (1.1)
Recreation 27 (1.5) 897 (10.7)
Residential institution 5(0.3) 59 (0.7)
Other specified place 50 (2.8) 202 (2.4)

Chi-square test was used to calculate p-values.
n=25 (0.3%) missing.

€ n=48 (1.6% of flame injuries for which an accelerant was used) missing.

4 n=431 (4.1%) missing.
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Table 2 - Summary statistics of burn characteristics, severity, management and outcome for work-related and non-work-

related burns, 2009-2016.

Characteristic Work-related cases n (%) Non-work-related cases n (%) Comparison p*
Body region of burn®
Lower limb <0.001
Unilateral 293 (17.7) 1830 (23.0)
Bilateral 266 (16.1) 1674 (21.0)
Foot <0.001
Unilateral 230 (13.9) 820 (10.3)
Bilateral 64 (3.9) 503 (6.3)
Upper limb 0.871
Unilateral 414 (25.1) 2022 (25.4)
Bilateral 282 (17.1) 1319 (16.6)
Hand 0.444
Unilateral 334 (20.2) 1710 (21.5)
Bilateral 262 (15.8) 1282 (16.1)
Perineum 39 (2.4) 307 (3.9) 0.003
Buttock 68 (4.1) 493 (6.2) 0.001
Trunk <0.001
Front 143 (8.6) 793 (10.0)
Back 75 (4.5) 512 (6.4)
Front and back 68 (4.1) 506 (6.4)
Breast 163 (10.0) 1101 (13.8) <0.001
Neck 233 (14.1) 1074 (13.5) 0.517
Eye 90 (5.5) 244 (3.1) <0.001
Face 501 (30.3) 2301 (28.9) 0.250
Scalp 65 (3.9) 297 (3.7) 0.698
Inhalation injury® <0.001
Yes 89 (4.9) 647 (7.4)
No 1731 (95.1) 8056 (92.6)
Total body surface area (TBSA) <0.001
%TBSA <10% 1509 (82.6) 6914 (79.1)
%TBSA: 10-19% 191 (10.5) 1096 (12.5)
%TBSA: 20-49% 110 (6.0) 563 (6.4)
%TBSA >50% 18 (1.0) 173 (2.0)

Burn depth®

Superficial 540 (33.0) 2544 (33.0) 0.959
Mid dermal 819 (49.9) 3963 (51.3) 0.294
Deep dermal or full thickness 836 (50.9) 4167 (54.0) 0.025

Cooling first aid applied at scene?? <0.001
Yes 1353 (80.3) 5288 (66.9)
No 332 (19.7) 522 (33.2)

IF YES, was this cool running water?® <0.001
Yes 1258 (93.1) 4731(90.1)
No 93 (6.9) 522 (9.9)

IF YES, was this for >20min?® 0.677
Yes 518 (43.7) 1961 (43.9)
No 668 (56.1) 2508 (56.2)

IF YES, was this <3h of injury?¢ 0.775
Yes 503 (98.6) 1910 (98.5)
No 7 (1.4) 30 (1.6)

Patient managed in theatre® 0.011
Yes 1396 (77.6) 6432 (74.9)
No 403 (22.4) 2173 (25.3)

IF YES, was a skin graft applied?! 0.481
Yes 902 (65.1) 4092 (64.1)
No 484 (34.9) 2294 (35.9)

(continued on next page)
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Table 2 (continued)

Characteristic

Work-related cases n (%)

Non-work-related cases n (%) Comparison p*

IF YES, time to graft (h) median (IQR),
Patient admitted to ICU?
Yes 218 (12.0)
No 1603 (88.0)

135.6 (76.8-223.2)

Destination on discharge®

Home 1609 (88.6)

Inpatient rehab 28 (1.5)

Hospital in the home 128 (7.1)

Other acute hospital 15 (0.8)

Other destination 36 (2.0)
Died in hospital 9 (0.5)

Yes 9 (0.5)

No 1819 (99.5)

<0.001
0.004

146.4 (84.0-252.0)

1265 (14.6)
7437 (85.5)

<0.001

0.006

Abbreviations: IQR, interquartile range; ICU, intensive care unit

o

n=51 (0.5%) missing.

a n

o

n=37 (0.6%) missing.

n=334 (5.6%) missing.

n=29 (1.2%) missing.

n=170 (1.6%) missing.

n=75 (0.7%) missing.

n=51 (0.5%) missing.

Cases that died in hospital have been excluded from analysis.

T S

=

Chi-square and Wilcoxon rank tests were used to calculate p-values.
Percentage values do not add up to 100 as multiple responses may apply for individual cases.

n=979 (9.3%) missing. (Includes 54 cases for whom water first aid was not appropriate).

inhalation injury), burn management (first aid, intensive care,
theatre, skin grafting) and burn outcome (disposition, fatali-
ties). The data fields ‘total body surface area’ (TBSA) and ‘burn
depth’ were extracted to describe burn severity. Determina-
tion of the proportion of cases receiving first aid was based on
the current recommendation of the Australian and New
Zealand Burn Association (20min of cool running water within
the first 3h of a burn injury) [26,27]. In the case of work-related
burns, data about employing industry at the time of injury was
extracted using Activity Codes described in the International
Statistical Classification of Diseases and Related Health
Problems, 10th Revision, Australian Modification (ICD-10-
AM) for both Australian and New Zealand sites, specifically
U73.0 — while working for income [28].

Summary statistics were derived from the extracted data.
Data field entries coded as not stated, inadequately described
or not specified were considered missing and excluded from
analysis. Data cells in tables were aggregated into ‘other
specified’ if numbers of cases were less than five. Frequencies
and percentages were used to describe categorical variables
and continuous data was presented as medians and inter-
quartilerange. Work-related and non-work-related cases were
compared using the Chi-square test for categorical variables,
and the Wilcoxon rank-sum test for continuous variables
demonstrating a non-parametric distribution. All analyses
were conducted using Stata Version 15 (StataCorp. 2017. Stata
Statistical Software: Release 15. College Station, TX: StataCorp
LLC). p-values less than 0.05 were considered statistically
significant.

2.4.  Ethics approval

Ethics approval was obtained from the Monash University
Human Research Ethics Committee, (reference CF08/2431-
2008001248), and from each participating site (approval
numbers available on request).

3. Results

During the period July 2009 to June 2016, there were
10,574 admissions to the twelve burn centres in Australia
and New Zealand for treatment of burn injuries sustained by
people aged 15-64 years. A total of 723 cases (6.8%) were treated
in New Zealand, and 9851 cases (93.2%) were treated in
Australia. Of these admissions combined, 1828 (17.3%) were
work-related burn injury cases. The percentage of all admis-
sions to burn centres for treatment of burns that were work-
related did not change significantly over the study period
(X%6=2.86, p=0.83). Summary statistics describing and com-
paring work-related and non-work-related burn injuries are
provided in Tables 1 and 2.

3.1.  Demographic characteristics

3.1.1. Age and gender

The highest proportion of work-related burns occurred in the
25-34 years age group, while the highest proportion of non-
work-related burns occurred in the 15-24 years age group
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Fig. 2 - Comparison of main causes of work-related and non-work-related burn injuries, 2009-2016.

(Table 1). More than half of the work-related burns were of
workers aged less than 35 years (52.3%). For work and non-
work related burns, the majority of cases were male, with the
ratio of male to female being greater for work-related burns
(6:1) than for non-work-related burns (2:1).

3.2 Injury event characteristics

3.2.1. Primary cause

The most common primary causes of work-related burns were
flame, scald and chemicals (Table 1, Fig. 2). For non-work-
related burns, these were flame, scald and contact with hot
objects. While the most common cause of injury for both
groups was flame, this affected a greater proportion of non-
work related burns, as did contact and friction burns. The
proportion of work-related burns caused by chemicals was
almost five times greater than that for non-work-related burns
(Table 1, Fig. 2). The proportion of work-related burns that were
electrical burns was more than seven times than that for non-
work-related burns (Table 1, Fig. 2). For both groups, the most
frequently specified accelerant in a flame burn injury was
petrol (Table 1).

3.2.2. Sub-cause

Sparks or open flames generated by welding, using an angle
grinder to cut metal or an oxyacetylene torch were the most
frequent sub-causes of a work-related flame burn, while the
largest proportion of non-work-related flame burns were
caused by campfires, bonfires and burn offs (Table 3a). For both
work-related and non-work-related burns, the predominant
sub-cause for scalds was hot fat or oil, and hot water from a
saucepan, kettle, urn, jug, billy or thermos (Table 3a). Work-
related contact burns most commonly arose from contact with
hot metal, molten plastic or glue and molten bitumen (tar),
whereas for non-work-related burns this was vehicle exhaust,
and hot ashes or coals (Table 3a).

For both groups, alkaline substances, such as cleaning
agents and cement, were the predominant sub-cause of
chemical burns (Table 3b). For workers, the sub-cause of most
electrical burns was contact with high voltage power sources
such as overhead power lines, while most electrical burns that
were not work-related were caused by contact with low voltage
power sources such as exposed wiring (Table 3b).

3.2.3.  Place where injury occurred, and industry of
employment

The highest proportions of work-related burns were sustained
in trade and service areas, industrial and construction sites
and farms (Table 1). Non-work-related burns most commonly
occurred at home, in recreational areas, and on streets and
roads. Industries employing the highest proportion of workers
that had sustained a burn injury were listed in the category
‘other specified’ (45.1%), followed by manufacturing (9.5%),
construction (8.6%) and wholesale and retail trade (5.5%)
(Fig. 3). For 21% of cases, the industry was ‘other unspecified’.

3.3. Burn characteristics

3.3.1. Body region of burn, and inhalation injury

For both work-related and non-work-related burn injuries, the
parts of the body most frequently burnt were the upper limb,
hand, lower limb, and face (Table 2). The major difference
between the two groups was burns to the eye, with the
proportion of work-related burns that involved the eye being
almost double that of non-work-related burn (Table 2). The
proportion of work-related burn cases that had sustained an
inhalation injury was significantly less than that of non-work-
related burn cases (Table 2).

3.3.2. Burn severity

The proportion of non-work-related burns for which the TBSA
was >50% was double that of work-related injuries (Table 2).
Forboth groups, TBSA was less than 10% in a majority of cases,
and more than 50% of burn injuries included a deep dermal or
full thickness component.

3.4. Management and outcome

3.4.1. First aid, theatre, intensive care, outcome

A larger proportion of work-related burn cases (80%) received
some type of burn cooling intervention at the injury scene than
did non-work-related cases (67%) (Table 2). This intervention
consisted of cool running water for over 90% of cases in both
groups. Cool running water first aid was administered for at
least 20min to 44% of cases in both groups. Of these cases,
almost all had received the 20min cool running water
intervention within three hours of the injury occurring.
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Table 3a - Sub-causes of work-related and non-work-related burn injuries caused by Flame, scald and contact, 2009-2016.

Flame n% Scald n% Contact n%
Sub-cause Work- Non- Sub-cause Work- Non- Sub-cause Work- Non-
related  work- related  work- related  work-
burn related burn related burn related
burn burn burn
Campfire/burn off 54 (9.0) 1526 (36.0) Fat/oil 146 (26.5) 625 (29.4) BBQ n<5 14 (1.1)
Candle n<5® 70 (1.7) Molten metal 43 (7.8) 4(0.2) Vehicle exhaust 7 (4.6) 226 (21.5)
Fireworks 6 (1.0) 83 (2.0) Food 54 (9.8) 201 (9.4) Heater — unspecified n<5 33(2.7)
Gas/gasbottle 72 (12.0) 243 (5.7) Steam: radiator 20 (3.6) 67 (3.1) Coals/ashes 9 (5.9) 266 (21.5)
Electrical 51 (8.5) 26 (0.6) Steam: vaporiser n<5 16 (0.8) Hot metal 66 (43.1) 170 (13.7)
Fat/oil 11 (1.8) 197 (4.6) Steam: other 33 (6.0) 24 (1.1) Stove top n<5 27 (2.2)
Cigarette 10 (1.7) 168 (3.9) Syrup/sugary liquid 14 (2.5) 14 (0.7) Iron n<5 11 (0.9)
Lighter/matches 10 (1.7) 338 (7.9) Hot beverage 19 (3.4) 196 (9.2)  Molten plastic/glue 28 (18.3) 39 (3.1)
Heater — other 8(1.3) 67 (1.6) Water: basin, sink, bucket 29 (5.2) 94 (4.4) Stove/oven door n<5 16 (1.3)
Other 130 (21.7) 389 (9.1)  Water: radiator 20(3.6) 89(42)  Other 17 (11.6) 60 (4.8)
Bushfire 11 (1.8) 31(0.7) Water: hot water bottle n<5 102 (4.8)  Cigarette n<5 13 (1.0)
BBQ n<5 276 (6.5) Water: saucepan, kettle, urn 83 (15.0) 521 (24.5) Heat pack n<5 20 (1.6)
Heater —wood  n<5 36 (0.8) Water: tap, bath shower 10 (1.8) 121 (5.2) Hot water bottle n<5 57 (4.6)
Heater — n<5 62 (1.5) Other 78 (14.1) 55 (2.6) Bitumen (tar) 20 (13.1) 8(0.6)
fireplace
Welding, angle 135 (22.6) 112 (2.6) Heater — electric/gas 2 (1.3) 68 (5.5)
grinder,
oxyacetylene
torch
Vehicle/engine 73 (12.2) 277 (6.5) Hair wand n<5 13 (1.0)
parts
Source unclear 27 (4.5) 339 (7.9) Wax 1(0.7) 60 (4.8)
Heater — wood n<5 38 (3.1)
Hot ground 2 (1.3) 61 (4.9)

2 If n<5 this number is included in Other.

Table 3b - Sub-causes of work-related and non-work-related burn injuries groups: chemical and electrical, 2009-2016.

Chemical n% Electrical n%
Sub-cause Work-related burn Non-work-related burn Sub-cause Work-related burn Non-work-related burn
Acid 71 (22.8) 58 (19.1) Lightning n<5° n<5
Alkali 210 (67.5) 191 (62.8) Low voltage (<415V) 60 (45.5) 65 (76.5)
Other 30 (9.6) 55 (18.1) High voltage (>415V) 73 (55.3) 17 (20.0)
Other n<5 n<5

2 If n<5 this number is included in Other.
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Fig. 3 - Percentage of work-related burn injuries according to industry, 2009-2016.
Ahigher proportion of work-related cases were managed in (Table 2). AWilcoxon-rank sum test demonstrated that time to

theatre, but no difference between groups was evident graft (time from admission to first theatre) was significantly
regarding the proportion of cases that received a skin graft longer for non-work-related cases than for work-related cases
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(z=3.48, p<0.0005). A higher proportion of non-work-related
burn cases were admitted to an intensive care unit and a
higher proportion of work-related burn cases were discharged
to home, or were managed by hospital in the home, than were
cases of non-work-related injury. A greater proportion of non-
work-related burn cases died from their injuries than did
work-injury cases (Table 2)

4, Discussion

This study provides contemporary data about all work-
related burn injuries admitted to burn centres in Australia
and New Zealand. An understanding of the epidemiology of
work-related burns in Australia and New Zealand is
essential to inform prevention strategies as geographical
differences in work-related burn injury characteristics are
likely, due to different regulatory, industrial and regulatory
settings. Over the period 2009-2016, 17% of admissions of
working age adults to burn centres in Australia and New
Zealand were work-related, and characteristics of work-
related burns differed significantly from burns sustained in
other contexts. Importantly, the proportion of burns cases
that were work-related showed no sign of decline over the
study period.

This comparison of work-related and non-work-related
burn epidemiology has highlighted a number of differences.
Work-related burn injuries were found to affect a greater
proportion of men, and a slightly older cohort than non-
work-related burns. Proportionally, the number of chemical,
scald and electrical burns was greater for work-related than
for non-work-related burns. Notably, the proportion of
electrical burns sustained in the workplace was seven times
greater for work-related burns than for non-work-related
burns and the proportion of chemical burns was almost five
times greater. Work-related burn injuries were more likely to
involve the eyes than non-work-related burns, and were
most commonly sustained in trade and service areas, in
industrial and construction sites and on farms. By highlight-
ing vulnerable worker subgroups, workplaces, hazards and
activities, these findings provide valuable evidence to inform
Occupational Health and Safety (OHS) policy and guideline
development to minimise harm to workers from burn
injuries in the future.

Consistent with other studies [16,29,30] we found that
flame burns were most common in the work-related group.
While we observed that electrical burns were more common
in the work-related group when compared to non-work
related burns, the proportion of electrical burns in the work-
related burn group was lower when compared to other
studies. A previous study of major burns treated in a burns
centre in Queensland over the period 1997-2003, reported
that 18% of workplace burns were electrical in origin [29].
Taylor et al. found that electrical burns accounted for
approximately 20% of burns treated in a burn centre in
Birmingham, USA [18], and a study of 100 work-related burn
cases admitted to a specialist burn unit in Ontario, Canada,
found that electrical burn was the mechanism underling 32%
of cases [23]. The lower prevalence of electrical burns in our
population may reflect differing definitions of an electrical

burn, and the establishment of more effective regulations in
Australia and New Zealand in recent years. In the BRANZ
data, an electrical burn is defined as one that arises from
contact with a voltage source, whereas burns caused by
sparks, flames or explosions arising from faulty wiring,
curds, switches or plugs are classified as flame burns. It is
possible that these types of burn circumstances are regarded
as electrical in other jurisdictions.

Some differences between work-related and non-work
related burns were observed that are not easy to explain. The
proportion of work-related burn cases that had sustained an
inhalation injury was significantly less than that for non-
work-related burn cases. Also, the time from admission to first
graft was longer for non-work-related cases than for work-
related cases. Causation underlying these discrepancies
cannot be ascertained on the basis of this study alone, and
further investigation is warranted.

Consistent with a previous BRANZ study [27], the overall
proportion of patients received cooling first aid at the scene of
the injury was 69% but this was notably higher in the work-
related group when compared to the non-work related group
(80% and 67% respectively). Application of cool running tap
water for 20min within the first 3h after a burn injury, as
recommended by the Australian and New Zealand Burn
Association (ANZBA), is the standard first aid protocol for first
responders in Australia and New Zealand [31]. Easier access to
cool running water, as well as occupational health and safety
first-aid education, may explain the higher proportion of
work-related burns receiving any type of cooling first aid in the
workplace, but highlights the importance of continuing burn
first aid education for both for the community and the
workplace.

The study has a number of strengths. Data were extracted
from a large clinical registry of burn injury data. The
systematic and consistent coding of data that is entered into
this registry, including clear inclusion criteria, allows for
pooling of a large body of data available for research purposes.
In addition, a clear and consistent definition of a work-related
injury has been used, ensuring consistency of this variable
across contributing sites. To maximise identification of work-
related burn injury cases, the BRANZ register has used the ICD-
10-AM activity code and/or workers compensation claim
status as inclusion criteria. This is important in light of
research indicating that the activity code ‘working for income’
is poorly reported in hospitalisation data in Australia [32].

A number of limitations are also noted. Firstly, while it is
possible that all serious burn injuries in Australia and New
Zealand are captured in the BRANZ dataset, in practice this is
unlikely as not all serious burn cases will be referred to a
specialist burn centre. Furthermore, only 12 of a possible
17 burn centres contributed data to this study. Having data
from just one New Zealand burn centre precluded any
comparison between Australia and New Zealand. Secondly,
by focusing on the most serious burns, this study under-
represents the scope of the issue of occupational burns as
many cases will not benefit from hospitalisation for treatment.
Finally, ICD-10-AM codes for ‘activity at time of injury’ provide
limited information about the industry of employment at the
time of injury, with over 60% of work-related injury cases being
classified as ‘Other specified’ or ‘Other unspecified’. The
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category ‘Other Specified’ encompasses 11 industries includ-
ing ‘accommodation, cafes and restaurants’, childcare ser-
vices’, ‘communication services’, ‘electricity, gas and water
supply’, and ‘public order and safety services’, all of which are
likely to have contributed cases to the BRANZ data. Other than
place or sub-cause, no other information about the occupation
of the injured worker is systematically available from the
BRANZ data. While a text narrative accompanies each case
record in the registry, these are inconsistent in detail. These
are important limitations as worker occupation and activity at
the time of injury provides considerably more information
about circumstances contributing to the injury event than
does the broad category of industry. Further research, such as
linkage of BRANZ data with a data source that includes more
detailed occupational information could allow a more thor-
ough examination of risk factors for work-related burn injury,
and identification of vulnerable worker sub-groups. For
instance, anecdotal evidence suggests that commercial kitch-
ens may be a major source of work-related scald burns,
however firm evidence supporting this hypothesis is currently
lacking. Data is also currently lacking regarding burn-injuries
to self-employed workers and to other employment category
groups.

Despite these limitations, this study provides important
information about the epidemiology of work-related burn
injuries, and is the first to do so for the Australia and New
Zealand region. Male workers, young workers and workers
engaged in the manufacturing and construction industries
have been identified as vulnerable groups. Hands, feet and
eyes are frequent burn sites. The percentage of work-
related burns to the eye was found to be almost double that
of non-work-related burns, suggesting a need for addition
personal protective equipment or improved protective
strategies. Activities from which the highest proportions
of workplace burns arise include coming into contact with
high voltage power sources, use of angle grinders and
welding apparatus, cooking with hot oils or fats, and
spilling containers of hot water. This evidence can inform
targeted prevention strategies, workplace education pro-
grams, and guidelines for workers, supervisors and
employers.

5. Conclusions

This study has described the characteristics of severe work-
related burn injuries in Australia and New Zealand and has
demonstrated significant differences between work-related
burns and burns sustained in other contexts. Further research
isneeded toinvestigate the relationship between work-related
burn injury, occupation and activity at the time of injury,
allowing more detailed identification of vulnerable worker
subgroups, and more detailed evidence to inform occupational
health and safety policy and guideline development to
minimise occupational burn risk.
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