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Abstract

Introduction: Workers in first responder (FR) occupations are at heightened risk for
workplace injury given their exposure to physical/psychological hazards. This study sought
to (1) characterise the occupational risk of injury; (2) determine factors associated with
injury; and (3) characterise the burden of injury-related disability in police, ambulance

officers, fire/lemergency workers, compared with other occupations.

Methods: A retrospective cohort of 2,439,624 claims occurring between July 2003 and June
2012 was extracted from the Australian National Dataset for Compensation-Based Statistics.
Cases aged 16-75 years working 1-100 pre-injury hours per week were included.
Regression models estimated risk of making a workers’ compensation (WC) claim by age,
gender, occupation and injury type. Injury burden was calculated using count and time loss,

and statistically compared between groups.

Results: The risk of making a WC claim among FR occupations was more than 3 times
higher than other occupations. Risk of claiming was highest among female FRs and those
aged 35-44 years. Ambulance officers had the greatest risk of upper-body MSK injuries and
fire and emergency workers the greatest risk of lower-body MSK injuries. The risk of mental
health conditions was elevated for all FR occupations but highest among police officers. The
total burden of injury (expressed as working weeks lost per 1000 workers) differed

significantly between groups and was highest amongst police.

Discussion and conclusions: First responders record significantly higher rates of
occupational injury claims than other occupations. Using a national population based
dataset, this study demonstrates that not only are first responders exposed to significantly
higher rates of occupational injury than all other occupations combined, but they experience
differential injury patterns depending on their occupation. This suggests that among FR
occupations injury prevention efforts should reflect these differences and be targeted to

occupation-specific patterns of injury.



INTRODUCTION

Workers in first responder (FR) occupations, including police officers, fire fighters,
emergency service workers, and ambulance officers and paramedics, are often the first
workers attending an emergency situation. These occupations respond to medical
emergencies, fires, hazardous incidents, alarms, critical incidents, and vehicle accidents.
They provide assistance during natural disasters, resolve disputes, investigate crime, and
coordinate and assist in search and rescue missions, among others. First responders also
help communities prepare for or prevent emergency situations, particularly emergency

service workers, and are involved in recovery following adverse incidents.

Workers in these occupations are exposed to a range of physical and psychological hazards
that are unique to their roles, and these include heavy lifting, vehicle accidents, physical
altercations, direct interaction with drug or alcohol-affected people, and exposure to extreme
temperatures, communicable diseases, chemicals, biological factors, trauma and
violence.(1-3) These workers are expected to attend emergencies in unfamiliar locations and
often do not have a full understanding of the environment, the situation in which they are
about to enter or the people with which they must engage. This unpredictability could mean
that they are at increased risk of injury. In addition to physical injury hazards, FRs may be
exposed to direct or indirect stressors in the workplace. These include withessing trauma or
the suffering of others,(4) potentially contributing to mental health consequences.
Additionally, FRs regularly work shifts, which can sometimes result in working lengthy and

erratic hours, with some studies finding a link between fatigue and increased injury risk.(5-7)

Previous research has acknowledged that FRs are at an increased risk for work-related
injury and fatality.(8, 9) Australian workers compensation claims data demonstrates that
ambulance officers had an average rate of 94.6 serious injuries per 1000 workers (those
resulting in more than one week time loss), more than seven times the national average.(10)
Risk of fatality was six times higher than the national average. Another Australian study

compared workers’ compensation claims of ambulance officers with other healthcare



professionals between 2003 and 2012 in Victoria.(11) This found that there was an upward
trend in claim rates and their risk of claiming was significantly higher than other occupations
at 102.2 claims per 1000 full-time equivalent (FTE) workers. This study also found that
ambulance officers had a significantly higher risk of musculoskeletal (MSK) injuries and

mental health conditions (MHC) than other healthcare professionals.

Studies from the United States (US) have also found high injury rates among emergency
workers that were consistently above the national average. Maguire and Smith (2013) used
a nationwide dataset to determine ambulance workers reported 453.8 injuries per 10,000
workers.(12) Other studies that have used administrative data from local ambulance
organisations found injury rates varied from 4.5 to 81.2 injuries per 100 FTE workers
(average 15.6),(13) and 27.6 to 50.2 per 100 FTE workers, averaging 34.6.(14) These rates
were higher than a self-report study that observed an injury rate of 8.1 injuries per 100
workers.(14) Injury rates among firefighters were also high at 8.9 to 34.3 injuries per 100
FTE workers (average 18.6).(1) Suyama et al stated that ambulance workers had higher
injury rates than police and fire fighters,(15) however another study found among first
responders requiring treatment in an emergency department, police and firefighters had
higher injury rates (8.5 and 7.4 injuries per 100 FTE workers, respectively) than ambulance
workers.(3) The risk of occupational-related fatality is also elevated for first responders, yet it

has been found to be similar between emergency personnel.(16)

Injury to FRs also impacts their colleagues, employers and the community. High injury rates
among emergency workers may be associated with a high employee turnover rate,
increased staff absence, or a shortened career span.(1) Aside from the obvious negative
impacts to FRs, all of these factors could lead to a reduction in the quality of emergency
response provided to the community, which could therefore adversely impact those relying
on their assistance.(9) In contrast to the numerous reports of injury rates, there is very little

information regarding the duration of time lost to injury and illness among FRs. Estimates of



work disability duration are an important indicator of injury burden and can help to

characterise the true impact of work-related conditions.

The objectives of this study are to (1) characterise the occupational risk of injury among first
responders across whole of Australia compared to other occupations; (2) determine factors
associated with injury in FRs, in particular aspects of their personal characteristics and type
of condition; and (3) characterise the burden of disability arising from injury in FRs compared

to other occupations.

METHODS

Setting

The vast majority of Australia’s labour force (approximately 11.9 million in early 2016) are
covered by compulsory workers’ compensation (WC) insurance regulated by state, territory
and Commonwealth government authorities, which provides coverage should a work-related
injury or illness occur.(17) There are nine major workers’ compensation schemes in
Australia, typically organised geographically by state or territory, with one major national
scheme that covers Commonwealth government employees, government employees of the

Australian Capital Territory and more than 30 large national companies.

Work-related conditions that are eligible for compensation include acute conditions such as
fractures due to a fall, diseases resulting from exposure to biological or chemical agents, and
gradual onset or chronic conditions such as back pain. Additionally, jurisdictions can accept
‘psychological injury’ claims where work or its conditions were a major contributor to a

mental health condition.

Injured workers can receive benefits in the form of income replacement, medical expenses
or rehabilitation services for their period off work, where reasonable and necessary.
Additionally, those who have sustained a permanent impairment or disability may also be

eligible to receive lump sum payments.



There are some major and important differences between Australian WC schemes
concerning employer excess periods, the duration and rate of income replacement, and the

insurance-regulation function relationship, and these have been outlined elsewhere.(18)

Data

The COMPARE (COMpensation Policy And Return-to-work Effectiveness study) dataset, a
version of the National Dataset for Compensation-Based Statistics that has been compiled
by SafeWork Australia to include WC claims from all nine Australian schemes, was used for

analysis and has previously been described.(18, 19)

Cases were restricted to the nine-year period from July 2003 to June 2012 (financial years
2004 to 2012) to allow a minimum 2-year follow-up. Only claimants aged 16 to 75 years with
normal weekly working hours prior to injury between one and 100 hours were included.
Duplicate cases were removed, as were those with missing occupation information. The
dataset does not include injury claims from the Western Australia Police Force, as police
officers in Western Australia are not covered under that state’s workers’ compensation
legislation. All cases from South Australia were removed for the 2009 and 2010 years as
data quality assurance identified inconsistencies in occupational classification during these
years. This resulted in a loss of 52,421 claims or 2.1% of all cases in the dataset. The final

number of cases available for analysis was 2,439,624.

Cases were then separated based on their 4-digit Australian and New Zealand Standard
Classification of Occupation(20) codes into ‘Ambulance Officers & Paramedics’ (code 4111),
‘Fire & Emergency Workers’ (4412), ‘Police’ (4413) and ‘All other occupations’ (remaining

codes).

The type of condition coding, which is a modified version of the Type of Occurrence
Classification System (TOOCS) version 3, was generated by the research team to account
for both differences in coding between jurisdictions and coding changes within jurisdictions

over time(21) (see table 1).



Table 1: Newly defined condition code with corresponding major Nature of Injury/Disease

Classification TOOCS groups

Condition TOOCS Nature of Injury/Disease Classification major group

Fractures Fractures

Musculoskeletal Traumatic Joint/Ligament and Muscle/Tendon Injury
Musculoskeletal and Connective Tissue Diseases

Neurological Intracranial Injuries

Injury to Nerves and Spinal Cord
Nervous System and Sense Organ Diseases
Mental health conditions | Mental Diseases

Other traumatic Wounds, Lacerations, Amputations and Internal Organ Damage
Burn
Other Injuries

Other diseases Digestive System Diseases

Skin and Sub-cutaneous Tissue Diseases
Respiratory System Diseases

Circulatory System Diseases

Infectious and Parasitic Diseases
Neoplasms (Cancer)

Other Diseases

Other claims Other Claims

Musculoskeletal conditions were further categorised based on affected body region into
upper (including the back), lower and other or multiple body regions for some analyses. The
denominator data of the number of covered (insured) workers was provided by Safe Work
Australia aggregated by financial year, occupation, gender and age group to calculate the

incidence of claims, and has been used previously.(19)
Analysis

The distribution of WC claims across occupation groups were characterised using
descriptive statistics over the nine-year period. This was further characterised for each FR
group by gender, age group and condition type. Covariates were chosen based on their
significant associations with injury risk found in previous studies of first responders. Rate of
claims per 1000 covered workers were calculated, as were the relative risks for each
variable using Poisson regression, given the count nature of the data. Relative risk describes

the risk of making a WC claim in one group compared to another.



To investigate any differences over time in the risk of making a WC claim of a particular type
of condition across occupational groups, additional negative binomial regression models
adjusted for gender and age were generated over three time periods, 2004 to 2006, 2007 to
2009, and 2010 to 2012. Amalgamating these years was to ensure adequate claim numbers
for analysis. The models included the number of claims as the outcomes within each
financial year, occupational group, gender, age group, and condition type, with the relevant
number of covered workers log transformed and included as the offset. Along with mental
health conditions and other traumatic injuries, MSK injuries are reported to be most common
among FRs(3, 11) and therefore this category was further divided into subcategories.
Results were presented as hazard ratios, or the likelihood of a FR worker making a claim for

that time period compared with all other occupations.

Incidence rates were re-calculated using only claims that resulted in time lost from work.
Summaries of the median and mean time loss were generated for each of the occupational
groups. Time loss is represented as the number of weeks compensated censored at 104
weeks, and is calculated by dividing the number of hours compensated by the number of
preinjury work hours per week. The burden of injury was calculated using the following

equation to give the total number of weeks lost per 1000 covered workers:

burd £ inj number of time loss claims X mean weeks lost 1000
urden of injury = X
Jury number of covered workers

To determine whether there were statistically significant differences in the burden of injury
between occupation groups, a Kruskal-Wallis test was used. A test of trend was performed
of burden calculations for each FR group using linear regression. All data analyses were

performed using SPSS Version 23.



RESULTS

Over the nine-year observation period, there were 2,439,624 claims, of which 2.7% were
from first responders (n=65,003). Figure 1 shows the rate of claims over the three time
periods for each occupational group. The claim rate was 2.6 times or higher for all FRs than
all other occupations. The rate of claims decreased among ambulance officers and all other
occupations, however claim rates fluctuated for fire and emergency workers and police.
Ambulance officers had the highest rate of claims of all the occupational groups (141.4-
163.7 claims per 1000 covered workers), which is between 4.8-6.3 times the rate of all other

occupations.

Figure 1: Workers’ compensation claim rates for all injuries among each occupational group

in Australia over the three time periods
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The frequency, rate and relative risk of all WC claims by occupational group are detailed in
Table 1 and further for all FR claims by gender, age group and condition type across
Australian WC jurisdictions between 2004 and 2012. Female ambulance and police officers
had a greater relative risk of making a claim compared with males, yet this was lower for fire
and emergency workers. The rate and relative risk of claiming varied between age groups
and FR occupations. Across all FR groups, workers aged <35 and 55+ years had the lowest
risk of making a claim. Musculoskeletal injuries accounted for more than half of all claims,

with other traumatic injuries and mental health conditions also common.

Table 1: Frequency, rate and unadjusted relative risk of workers’ compensation claims by

selected characteristics for FR occupational groups in Australia, 2004 to 2012

Rate per
Numper % 1000 RR 95% ClI
of claims covered

workers
Ambulance Officers & Paramedics 14328 0.6 150.3 4.67 (4.59-4.76)
Fire & Emergency Workers 12726 0.5 101.4 3.38 (3.32-3.44)
Police 37949 1.6 90.7 3.16 (3.12-3.19)
All other occupations 2374621 97.3 28.2 1.00 Ref
Ambulance Officers & Paramedics
Male 9262 64.6 129.2 1.00 Ref
Female 5066 35.4 214.2 1.47 (1.41-1.52)
<24 years 720 5.0 100.2 0.48 (0.44-0.52)
25-34 years 3678 25.7 155.6 0.91 (0.87-0.96)
35-44 years 5033 35.1 152.4 1.00 Ref
45-54 years 3723 26.0 177.2 1.09 (1.04-1.14)
55+ years 1174 8.2 112.0 0.64 (0.60-0.69)
Fractures 234 1.6 2.5 1.00 Ref
Musculoskeletal 10208 71.2 107.1 42.79 (37.32-49.06)
Neurological 162 11 1.7 0.66 (0.53-0.82)
Mental health conditions 745 5.2 7.8 3.11 (2.67-3.64)
Other traumatic 1981 13.8 20.8 8.13 (7.04-9.38)
Other diseases 594 4.1 6.2 2.45 (2.09-2.88)
Other claims 329 2.3 3.5 1.37 (1.14-1.63)
Fire & Emergency Workers
Male 12037 94.6 100.9 1.00 Ref
Female 689 5.4 110.9 0.50 (0.44-0.56)
<24 years 458 3.6 113.3 0.42 (0.36-0.49)
25-34 years 2134 16.8 73.9 0.65 (0.62-0.68)
35-44 years 4512 35.5 107.0 1.00 Ref
45-54 years 4287 33.7 114.3 1.07 (1.03-1.12)
55+ years 1335 10.5 103.6 0.87 (0.82-0.93)
Fractures 395 3.1 3.1 Ref
Musculoskeletal 8584 67.5 68.4 22.94 (20.63-25.50)
Neurological 275 2.2 2.2 0.74 (0.63-0.87)
Mental health conditions 518 4.1 4.1 1.33 (1.16-1.53)
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Other traumatic 2458 19.3 19.6 6.24 (5.58-6.98)

Other diseases 317 2.5 2.5 0.81 (0.70-0.95)
Other claims 117 0.9 0.9 0.30 (0.24-0.38)
Police

Male 28052 73.9 86.6 1.00 Ref
Female 9897 26.1 104.5 1.16 (1.13-1.19)
<24 years 2372 6.3 95.1 0.87 (0.83-0.91)
25-34 years 14374 37.9 97.0 1.02 (1.00-1.05)
35-44 years 14400 37.9 95.0 1.00 Ref
45-54 years 5754 15.2 72.6 0.75 (0.73-0.78)
55+ years 1049 2.8 72.3 0.58 (0.54-0.63)
Fractures 1649 4.3 3.9 1.00 Ref
Musculoskeletal 19266 50.8 46.0 11.65 (11.07-12.25)
Neurological 499 1.3 1.2 0.29 (0.27-0.33)
Mental health conditions 5756 15.2 13.8 3.50 (3.32-3.70)
Other traumatic 8974 23.6 21.4 5.42 (5.14-5.71)
Other diseases 629 1.7 15 0.38 (0.35-0.42)
Other claims 946 2.5 2.3 0.57 (0.53-0.62)

Note: Those with unspecified or missing codes for type of condition were not included in table; RR
— relative risk; Cl — confidence interval

Table 2 shows the rate of claiming and the hazard ratios for risk of claiming for specific
condition types by occupational group across three three-year periods. Across all injury
types, FRs had higher HRs than all other occupations. The risk of all types of MSK injury to
FRs were heightened but were decreasing over the time period (except other and multiple
body regions among Police). Ambulance officers had the highest risk of claiming for MSK
injuries affecting the upper body, whereas fire and emergency workers had the highest risk
for lower body MSK injuries. All FRs were at elevated risks for other traumatic injuries. Whilst
all FRs had a considerably higher risk of mental health conditions than all other occupations,

this was most evident among police.

Table 2: Rate of claiming and age and gender-adjusted HRs for risk of injury categories by

occupational group in Australia over three time periods

2004-2006 2007-2009 2010-2012
Rate HR 95% ClI Rate HR 95% ClI Rate HR 95% ClI
Musculoskeletal
Upper body
Ambulance Officers & oo\ 5960 (3190.4928) 794 1653 (12.89-2119) 808 838  (6.73-10.45)
Paramedics
Fire & Emergency 476 757  (590-9.72) 342 512  (3.99-656) 350 339  (2.68-4.29)
Workers
Police 284 371  (3.00-459) 230 302 (246372 309 280  (2.283.43)
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All other occupations ~ 13.0

Lower body
Ambulance Officers &
. 17.2
Paramedics
Fire & Emergency
Workers 334
Police 15.1

All other occupations 37

1.00

14.56

17.55

6.15
1.00

Other and multiple body regions

Ambulance Officers &

Paramedics 72

Fire & Emergency a1
Workers '

Police 4.1

All other occupations 1.2

Mental health conditions
Ambulance Officers &

. 7.3
Paramedics
Fire & Emergency 3.7
Workers '
Police 11.5

All other occupations 1.0
Other traumatic
Ambulance Officers &

Paramedics 255

Fire & Emergency 255
Workers '

Police 26.0

All other occupations 10.9

12.52

4.23

4.18
1.00

14.31

4.73

17.69

1.00

7.64

5.31

3.64
1.00

Ref

(11.09-19.13)

(13.58-22.68)

(4.97-7.60)
Ref

(9.28-16.89)

(3.08-5.80)

(3.31-5.29)
Ref

(10.47-19.55)

(3.42-6.55)

(14.05-22.26)

Ref

(5.92-9.85)

(4.07-6.94)

(2.96-4.48)
Ref

10.8

17.6

235

12.8
3.4

7.3

3.1

3.6
11

8.1

4.4

12.0

0.8

21.8

16.6

14.3
8.8

1.00

7.31

10.22

5.56
1.00

7.06

3.01

3.78
1.00

9.80

5.46

13.29

1.00

2.95

2.87

2.46
1.00

Ref

(5.58-9.58)

(7.93-13.15)

(4.49-6.89)
Ref

(5.25-9.50)

(2.18-4.17)

(2.98-4.81)
Ref

(7.33-13.09)

(4.03-7.39)

(10.73-16.46)

Ref

(2.27-3.83)

(2.21-3.72)

(1.99-3.04)
Ref

Note: Rate is per 1000 covered workers; HR — hazard ratio; Cl — confidence interval

8.7

16.9

24.1

15.8
2.9

6.5

3.3

4.9
0.9

8.0

4.3

18.0
0.9

16.5

17.7

24.6
6.1

1.00

4.94

7.32

4.52
1.00

6.27

2.70

4.46
1.00

6.89

4.35

15.4
8

1.00

2.05

2.68

2.88
1.00

The burden of injury is summarised in Table 3 for each of the occupational groups. A

Ref

(3.87-6.30)

(5.75-9.32)

(3.66-5.59)
Ref

(4.77-8.25)

(1.99-3.66)

(3.54-5.63)
Ref

(5.28-8.99)

(3.24-5.84)

(12.56-19.08)

Ref

(1.61-2.61)

(2.09-3.44)

(2.35-3.54)
Ref

Kruskal-Wallis test showed that there were significant differences in the total weeks lost per

1000 workers between occupation groups, X3(3) = 21.999, p < 0.001. Among FRs, with

decreasing incidence rate there was a concurrent increase in the median weeks’ time loss

over the study period, for every occupational group. The time lost from work increased over

the study period for all FR groups, however was consistently highest for police. The total
number of weeks lost per 1000 covered workers was 886.1 weeks among ambulance

officers and 721.7 weeks among fire and emergency workers, and was more than three

times that of all other occupations. The burden of injury was almost five times higher among

police than all other occupations, losing 1047.8 weeks per 1000 covered workers, or



approximately over one week per worker. The injury burden remained reasonably constant
for all other occupations but fluctuated among fire and emergency workers, and worsened
over time for ambulance officers, and police. The burden was significantly increasing among

police.

Table 3: The number of claims, incidence rate of time loss claims, median weeks’ time loss

and injury burden for each occupational group in Australia, 2004 to 2012

Number of Incidence Median Total weeks
time loss rate of time weeks' time  lost per 1000
claims loss claims loss workers

Overall (2004-2012)
Ambulance Officers &
Paramedics 11021 115.6 1.4 886.1
Fire & Emergency Workers 9022 71.9 2.2 721.7
Police 25147 60.1 3.0 1047.8
All other occupations 1656879 19.7 2.0 224.8
2004-2006
Ambulance Officers &
Paramedics 3013 110.2 13 727.7
Fire & Emergency Workers 2904 79.8 1.6 606.7
Police 7216 52.1 1.8 692.8
All other occupations 573959 21.7 1.7 226.3
2007-2009
Ambulance Officers &
Paramedics 3683 120.7 1.4 918.7
Fire & Emergency Workers 2819 69.7 2.6 837.4
Police 8124 55.3 3.6 1024.6
All other occupations 561335 19.9 2.0 229.2
2010-2012
Ambulance Officers &
Paramedics 4325 1154 1.7 975.3
Fire & Emergency Workers 3299 67.8 2.8 711.4
Police 9807 73.7 4.0 1442.7
All other occupations 521585 17.6 2.3 219.3

Note: ‘incidence rate of time loss claims’ refers to the rate of claims resulting in time loss per 1000

covered workers
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DISCUSSION

This study has demonstrated that workers in FR occupations including police, fire and
emergency personnel, and ambulance officers, are at significantly greater risk of
occupational injury resulting in a WC claim than workers in other occupations. Further, this
study demonstrated differential risks among three major FR occupations. Ambulance officers
were at greatest risk for upper body MSK injury, fire and emergency workers at greatest risk
for lower body MSK injury, and police officers at greatest risk for MHC. This finding suggests
that there are unique occupational hazards in these three occupation groups, and suggests
that injury prevention and rehabilitation programs need to be tailored to the specific
occupation group and for specific occupational injury risk factors. This study also
demonstrated that the total burden of occupational injury in FRs, as measured by the
duration of time lost to injury per 1000 workers, is up to 7 times higher for FRs than for all
other occupations. Further, this burden has been growing in ambulance officers and police

officers, while the burden in all other occupations has remained stable over the study period.

Overall, the rate of WC claims among ambulance officers was more than five times higher
than all other occupations combined. The rate among police and fire and emergency
workers was more than three times higher than other occupations. This pattern is consistent
with a US study that found ambulance workers had a higher rate of injury based on WC
claims than police and fire personnel.(15) Conversely, a study by Reichard and Jackson
(2010) found that police and firefighters had a higher injury rate for those injuries that
required treatment at an emergency department than ambulance workers.(3) The latter
reflects traumatic injuries that required immediate treatment and therefore are likely to have

a different profile to WC claims, which includes delayed onset and chronic conditions.

The majority of injuries resulting in claims occurred in male FRs, as expected given the male
dominated nature of these occupations. However, WC claims occurred at a higher rate
among female FRs relative to their male counterparts, consistent with other studies.(1, 11,
22) In this study, the youngest and oldest age groups had the lowest risk of claiming. Given
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the propensity for MSK injuries among FRs and their cumulative nature, in that treatment or
compensation may not be sought until years after they first presented themselves, could
explain older age groups having greater risk. Further, it is possible that in these occupations
more experienced workers are exposed to greater occupational injury hazards compared to
younger workers, although this runs counter to prior research demonstrating higher rates of
injury among young and inexperienced workers.(1) It is also possible that older workers may
have moved from operational roles and thus are no longer exposed to the same hazards.
Further studies of the impact of age on injury and exposure in these high risk occupations

are warranted.

Musculoskeletal injuries were the most common of all conditions among FRs, accounting for
more than half of all claims. This is consistent with prior studies of WC datasets.(3, 11, 22,
23) This high prevalence of MSK injuries among FRs may reflect the requirement for heavy
lifting (e.g. lifting or moving patients) or operating heavy machinery or equipment (e.g. fire
hoses or ladders). Lifting-related injuries have been found to be common among FRs, (1, 12),
possibly due to the difficulty of applying biomechanically sound lifting techniques due to the

sometimes unpredictable environment in which FRs operate.(9)

Upon breakdown of MSK injuries, it became evident that MSK injuries to the upper body
(including the back) were of highest risk to ambulance officers, whereas fire and emergency
workers were most at risk for lower body MSK injuries. A study of injuries to FRs found this
same pattern.(3) Back, neck and shoulder injuries have been shown to be the most
prevalent injury type among ambulance officers globally,(23) and injuries to the leg and foot

were the most commonly affected body regions among fire fighters.(3)

Over the study period, the risk of upper body MSK injuries to ambulance officers decreased,
which could be due to ambulance organisations implementing injury prevention programs. It
is possible that ambulance organisations have implemented programs that have targeted
manual handling-related MSK injuries by introducing lifting assistance equipment,
encouraging and teaching more ergonomically sound lifting techniques, or conducting
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dynamic risk assessments to ensure the best approach to certain situations.(24) Despite the
reduction, ambulance officers are still at an elevated risk of upper body MSK injury, and

therefore targeted injury prevention and rehabilitation strategies should be established.

Whilst the claim rate for lower body MSK injuries to fire and emergency workers was lower
than that for upper body MSK injuries, their risk of claiming for lower body MSK injuries was
greater than other FR groups. A study by Reichard and Jackson (2010) found that MSK
injuries were mostly due to bodily motion (body stressing) for all FRs.(3) Falls were the other
major cause of MSK injuries among firefighters, which is expected given the highly mobile
nature of their job in sometimes difficult to navigate environments (e.g. smoke-filled rooms),
and could explain the increased risk of lower body injuries in this group. However, the
mechanism of injury was not detailed in this study and should be the subject of future

research to fully understand the reasons for increased lower limb injury risk.

First responders have been shown to be at an increased risk for post-traumatic stress and
other psychological conditions than other workers given their exposure to life-threatening,
traumatic, stressful and highly dangerous working conditions.(4) This was most evident
among police officers where mental health conditions have been reported as being more
common.(8) These situations also extend to other FRs, although the relative risk of MHC in
ambulance officers and fire and emergency personnel was lower than in police. Further
research would be advantageous to investigate specific MHCs encountered by FRs and their
causes. This could lead to targeted injury prevention approaches, as not all MHCs are the

same and should therefore be treated differently.

Workers with MHCs remain on compensation schemes longer(18) and incur significantly
greater costs of rehabilitation and income support than workers with other types of injury.
Preventive measures for MHCs could include providing greater support to FRs following
traumatic events to allow early treatment. By providing a sound and supportive work
environment, social support from colleagues and managers, and follow-up of employees
post trauma, the severity of MHCs could be reduced.(4)
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Results showed that ambulance officers were at a significantly higher risk of work-related
injuries resulting in a compensation claim, however in general median time loss was less
than all other occupations. Burden calculations took into account the number of claims
resulting in time off work, the average time lost from work, and the number of covered
workers. Ambulance officers and fire and emergency workers had at least 2.5 times the total
burden of all other occupations, however police officers had the highest burden and this was
increasing. This demonstrates the importance of calculating injury burden as opposed to
stand-alone incidence rate or time loss results. Although police have the lowest incidence
rate of injury among the three FR occupation groups studied, they had the highest total
burden, equating to more than one week lost per worker during the study period. This could

be driven by the higher number of mental health claims among police.(18)

The main strength of this research was that it uses a national population-based work injury
database that includes comprehensive capture of FR injury claims as well as injury claims
from all other occupations. Further, this study illustrates the risk of making a claim within
subgroups of FRs and the injury types that are highly prevalent in these occupations, which

may aid development of injury prevention initiatives.

Limitations of this study include that COMPARE dataset is an administrative dataset and not
compiled for the purposes of research. The different denominators used in other studies
makes direct comparison difficult, however it is clear from all studies that FRs are at a much
greater risk of occupational injury than other workers. It is possible but unlikely that the
inclusion of Western Australia police and South Australian claims in 2009 and 2010 could
change the profile of injuries. All calculations and analyses were adjusted for exclusion of
these claims which accounted for a small proportion of all claims in the dataset (2.1%). The
data presented in this study represents the number of accepted claims only. It does not
reflect the number of workers who have been injured on the job but whom did not seek
compensation, which has been shown to be common and can vary between individual and

injury characteristics and by occupation and industry,(25-27) nor those who have been
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injured but their claim was rejected. Therefore, it is assumed that the reported figures

underestimate the total incidence and burden of work-related injury in FRs in Australia.
CONCLUSION

Findings from this study show that FRs are at a greater risk of compensated work-related
injury than other occupations. Injury prevention efforts should be directed to minimise
exposure to occupational hazards in these groups. Based on these results, future research
or injury prevention approaches should be directed but not limited to upper body (including
the back) MSK injuries among ambulance officers, lower body MSK among fire and

emergency workers and mental health conditions among police.
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