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ABSTRACT
Objective To investigate occupational risk of
musculoskeletal (MSK) and mental injury among
ambulance officers and paramedics, and compare with
nurse professionals, social and welfare professionals, and
carers and aides in Victoria, Australia, using workers’
compensation (WC) claims statistics.
Methods Data were retrieved from the Victorian
Compensation Research Database (CRD). Analysis was
restricted to claims received between 1 July 2003 and
30 June 2012. WC claim rates were calculated using
labour force statistics, and expressed per 1000 full-time
equivalent workers. Adjusted HRs with 95% CIs for
injury risk were estimated using multivariable regression
modelling.
Results Ambulance officers and paramedics had an
upward trend in WC claim rates for all injuries and the
highest rates for MSK and mental injury, in comparison
with other healthcare workers during the study period.
In the 2009–2012 time period, ambulance officers and
paramedics’ risk of lower back MSK and mental injury
was approximately 13 times higher than nurse
professionals, HRs 57.6 vs 4.4 and 17.77 vs 1.29,
respectively. Social and welfare professionals had the
second highest risk of mental injury, which was up to
threefold greater than in nurses. Carers and aides and
nurse professionals had similar HRs overall for all injury
categories.
Conclusions Differential patterns of MSK and mental
injury exist among healthcare occupational groups in
Victoria, Australia. Given the significant findings,
especially the high risks among ambulance personnel,
future research should focus on the circumstances of
injury to improve understanding and inform prevention
programmes.

INTRODUCTION
The most commonly reported occupational afflic-
tions experienced by healthcare workers are muscu-
loskeletal (MSK) injuries.1 Employees who provide
direct patient care such as nurses and nursing aides
are known to be particularly at risk.2 3 Workplace
Safety Agencies in Western industrialised countries
routinely collect and analyse workers’ compensa-
tion (WC) claims data, to illustrate on-going
burden of work-related disorders. This approach
has illuminated injury patterns and trends within
the healthcare sector.

In one of the earlier studies, Yassi et al4 reported
a decline in national time-loss injury rates over a
10-year period across healthcare workplaces in
Canada, including for MSK injuries which com-
prised the majority of WC claims. Other research-
ers who also compared injury risk among specific
occupational groups reported similar trends in WC
claim rates, and also confirmed that occupational
injury risk was highest among workers who provide
care specific to patients’ needs.5–8 Thus, the
outcome of research to-date suggests decreasing
injury incidence within the healthcare industry.
Some of these studies, however, are limited by

inclusion of broad or diverse occupational groups,
or by their focus on just a few, namely nurses and
their assistants. As such, it has been difficult to
determine the distribution of injury burden among
occupations with comparable job requirements in
the wider healthcare sector. Injuries are often cate-
gorised under the general rubric of ‘MSK’ or

What this paper adds

▸ Musculoskeletal (MSK) injuries, in particular of
the lower back, are well documented among
nurses and their assistants.

▸ The injury patterns of other healthcare workers
who provide direct patient care, such as
ambulance personnel, is not often examined.

▸ On the basis of workers’ compensation claims
data, this study revealed that ambulance
officers and paramedics have elevated and
increasing risks of MSK (lower back>upper
limb) and mental injury, and social and welfare
professionals have a high though less marked
risk of mental injury, compared with nurse
professionals.

▸ Thus, ambulance personnel and social and
welfare workers have significant injury risks,
but are relatively under-researched healthcare
occupational groups.

▸ Future research should focus on the risk factors
and circumstances of work-related injury,
especially among ambulance officers and
paramedics, to improve understanding of our
findings and subsequently inform prevention
programmes.
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‘sprains and strains’, or invariably involve just the lower back.
Furthermore, as trends in injury rates (or risks) for specific body
regions are rarely examined, their relative impact is not easily
gauged.

Though the lower back (and MSK injury in general) consist-
ently accounts for a significant proportion of WC claims, the
data suggest that upper limb MSK and mental injury are among
other important work-related conditions reported by healthcare
workers.1 Upper limb, like lower back, MSK injuries are asso-
ciated with heavy, repetitive manual handling and tasks per-
formed in awkward postures.9 Mental injury, within the
Victorian legislation, refers to disorders that result from expos-
ure to workplace stressors such as traumatic situations, violence
and work pressure, and include anxiety, depression and nervous
breakdown.10 Similarly, WC claims for mental injury are
common, costly and result in lengthy lost work days.11–13

Moreover, these conditions have been described among other
direct patient care occupational groups, such as social workers
and ambulance officers and paramedics, but they have infre-
quently been the focus of research, at least using WC claims
data.

In their analysis of claims data, Maguire et al14 found that
occupational injury risk among Australian paramedics was over
seven times higher than the national average for all workers
between 2000 and 2010. An earlier Safe Work Australia report
ranked ambulance officers and paramedics third among occupa-
tions with the highest WC claim rates for mental disorders
between 2006–2007 and 2008–2009.10 Reviews have revealed
that ambulance officers have comparable prevalences of lower
back MSK disorders as nurses, and highlighted that neck and
shoulder MSK disorders are not uncommon.15 16 Ambulance
personnel are exposed to several occupational hazards, conse-
quently their risk of injury may be particularly high. Changing
and higher physical job demands involving handling patients
and equipment, and increased exposure to distressing and tragic
events and violence are characteristic of ambulance personnel
work.15–17

Social and welfare workers are also occupationally-exposed to
psychological hazards as a result of their responsibility for the
welfare of vulnerable population groups, combined with a high
workload and limited resources. Within this profession, work-
related stress and burnout are oft-cited sequelae.18 However, as
with ambulance personnel, little is known about how their risk
of injury compares with other healthcare occupational groups
with similar job requirements.

Thus, this study will contribute to knowledge of work-related
conditions within the broader healthcare sector, by examining
the incidence and patterns of specific injury types among several
direct patient care occupational groups. The main objective was
to investigate occupational risk of lower back and upper limb
MSK injury and mental injury among ambulance officers and
paramedics, and compare with social and welfare professionals,
nurse professionals, and carers and aides in Victoria, Australia,
using WC claims submitted between 2003 and 2012.

METHODS
WC system, Victoria
The Victorian WorkCover Authority (VWA) provides WC insur-
ance to approximately 85% of workers in the state of Victoria,
in Australia. Excluded from WC coverage includes persons
working for employers who self-insure, Federal government
agency employees, self-employed and sole traders (individuals
who trade, control and manage a business on their own). For
the purposes of this study we focused on standard WC claims.

A standard WC claim in Victoria results when a threshold level
of medical expenses is reached ($610 in 2011/2012), or when a
worker has been absent from work for 10 or more days.

Compensation Research Database
The Compensation Research Database (CRD) consists of all
administrative WC claims data from the VWA, lodged from
1 January 1986. The database contains information on clai-
mants, including demography, industry, occupation, employer,
workplace, injury, claim costs and payment summary. Ethics
approval for use of WC claims data was received from Monash
University Human Research Ethics Committee.

Study population and design
We examined standard claims submitted to the VWA with an
injury date between 1 July 2003 and 30 June 2012. WC claim
rates were calculated by combining claims data from the CRD
with labour force estimates from Safe Work Australia’s National
Dataset for Compensation-Based Statistics. These denominator
data are derived principally from the Australian Bureau of
Statistics (ABS) Labour Force Survey (LFS), and adjusted to
account for differences in scope between the LFS and WC cover-
age. Adjustments are also made to hours worked by different occu-
pations to reflect workers employed in more than one job. The
one exception is for self-insurers who encompass a range of indus-
tries. For the purposes of our analyses, the impact of the inclusion
of these employers is likely minor as the majority are in the food
services and goods-producing industries. However, as these
employers are not required to report injuries to the VWA, WC
claim rates reported in this paper may be slightly underestimated.

WC claims data and labour force estimates were categorised
as follows:

Occupation: Occupational groups were identified using the
Australian Standard Classification of Occupations (ASCO)
codes. We derived the following 11 groups: Ambulance offi-
cers and paramedics; Nurse professionals; Carers and aides;
Social and welfare professionals; Other professionals,
Associate professionals, and Managers and administrators;
Advanced clerical and service workers; other Intermediate
clerical, sales and service workers; Elementary clerical, sales
and service workers; Intermediate production and transport
workers; Tradespersons and related workers; and Labourers
and related workers. For the purposes of this study we
focused on six occupational groups: four direct care
health-related occupational groups—ambulance officers and
paramedics (ASCO 4-digit code 3491), nurse professionals
(ASCO 3-digit code 232), carers and aides (ASCO 3-digit code
631), and social and welfare professionals (ASCO 3-digit code
251); and two reference occupational groups—managers and
other professionals (ASCO 1-digit code 1 and 2), and trade-
spersons and labourers (ASCO 1-digit code 4 and 9). These
two reference groups were chosen as they represent groups of
occupations with, a low risk for MSK and mental injury
(managers and other professional groups), and a high risk for
MSK injury (tradespersons and labourers).
Injury type: Injury types were identified using the nature of
affliction and bodily location of injury associated with each
claim, based on the Type of Occurrence Classification System
(TOOCS, 3rd edition). We focused on the following three
injury types: lower back and upper limb MSK injury, and
mental injury. Demographic information such as gender and
age in 5-year categories, and financial year (ie, 1 July–30 June
of consecutive years) in which the injury occurred were also
included.
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Analysis
Descriptive statistics were used to characterise the distribution
of compensation claims by gender, age group, financial year of
claim and nature of affliction. WC claim rates for occupational
groups and injury categories were calculated using labour force
estimates, and expressed per 1000 full-time equivalent (FTE)
workers. A FTE equates to 2000 h worked in a year. Safe
Work Australia provides data by industry and occupational
groups separately, so analyses were conducted accordingly. CIs
for WC claim rates to assess trends in injury rates over time
were estimated using methods previously described by Breslin
et al.19 Gender and age-adjusted HRs with 95% CIs for risk of
MSK and mental injury across occupational groups were esti-
mated using multivariable regression models. Our models
included the number of claims within each occupation by age,
gender and financial year group as the outcome, with the asso-
ciated FTE count log transformed and included in the regres-
sion model as an offset. Given the count nature of our data we
assumed a Poisson distribution in our models. To examine dif-
ferences in risk of injury across occupational groups over time,
we ran additional regression models focused on three separate
time periods, 2003–2005, 2006–2008 and 2009–2012. Years
were grouped in order to reduce yearly fluctuations in our
data. All data analyses were performed using PROC
GENMOD in SAS.20

RESULTS
Table 1 shows the frequency, rate and relative risk of WC claims
by gender, age group and occupational group in Victoria,
Australia, from 2003 to 2012. There were 214 355 WC claims
over the 9-year observation period among the six occupational
groups. In general, the relative risk of WC claims increased with
age but there was no difference by gender. Ambulance officers
and paramedics had the highest WC claim rates at over 100/
1000 FTEs, which was approximately five times higher than the
rates for nurse professionals, carers and aides and social and
welfare professionals. MSK injuries accounted for more than
half of all WC claims among the occupational groups, while
mental injury accounted for just under one-tenth.

Figure 1 illustrates the trends in WC claim rates for all injuries
among six occupational groups and for all healthcare occupa-
tional groups, over three time periods. Associated CIs for the
WC claim rates are presented in online supplementary table A1.
There was a decline in claim rates among a majority of the
groups and for all healthcare workers combined. The two
exceptions were social and welfare professionals and ambulance
officers and paramedics. Ambulance officers and paramedics
had an upward trend in WC claim rates, which almost doubled
over the study period. Ambulance officers and paramedics also
had the highest WC claim rates during all three time periods,
over 2.5-fold and around sevenfold greater than WC claim rates

Table 1 Frequency, rate and unadjusted relative risk of workers’ compensation claims by selected characteristics for six occupational groups in
Victoria, Australia, 2003 to 2012

Characteristics
Number of
WC claims (%)

Claim rates/
1000 FTEs RR 95% CI

Gender
Male 138 369 (64.6) 16.0 1.00 Ref
Female 75 986 (35.4) 16.2 1.01 (1.00 to 1.02)

Occupational group
Nurse professionals 10 256 (4.8) 23.5 3.13 (3.06 to 3.19)
Social and welfare professionals 4674 (2.2) 20.9 2.77 (2.69 to 2.86)
Ambulance officers and paramedics 2632 (1.2) 102.2 13.58 (13.06 to 14.12)

Carers and aides 13 045 (6.1) 27.0 3.58 (3.52 to 3.65)
Tradespersons and labourers 120 594 (56.2) 32.0 4.25 (4.21 to 4.29)
Managers and other professionals 63 154 (29.5) 7.5 1.00 Ref

Age group
<20 4782 (2.2) 14.0 1.00 Ref
20–24 15 466 (7.2) 12.8 0.91 (0.88 to 0.94)
25–29 19 361 (9.0) 11.3 0.81 (0.78 to 0.83)
30–34 22 147 (10.3) 12.8 0.91 (0.89 to 0.94)
35–39 25 086 (11.7) 14.9 1.07 (1.03 to 1.10)
40–44 28 252 (13.2) 16.5 1.18 (1.14 to 1.21)
45–49 30 976 (14.5) 18.3 1.30 (1.26 to 1.34)
50–54 29 940 (14.0) 19.9 1.42 (1.38 to 1.46)
55–59 22 159 (10.3) 21.4 1.53 (1.48 to 1.57)
60–64 12 357 (5.8) 23.5 1.67 (1.62 to 1.73)
≥65 3829 (1.8) 20.1 1.43 (1.37 to 1.50)

Injury category
Musculoskeletal 116 249 (54.2) 8.72
Lower back 32 068 (15.0) 2.40
Upper limb 28 376 (13.2) 2.13
Mental 20 215 (9.4) 1.52
*Other 77 891 (36.3) 5.84

*Injury types other than MSK or mental injury for example, poisoning, infections and parasites, nervous system and sense organs, systemic diseases, fractures and wounds.
FTEs, full time equivalents; MSK, musculoskeletal; RR, relative risk (unadjusted); Ref, reference group; Upper limb, upper back, shoulder, neck; WC, workers’ compensation.
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by nurse professionals in 2003–2005 and 2009–2012, respect-
ively. Among social and welfare professionals, after an initial
increase WC claim rates remained relatively steady. Nurse

professionals and carers and aides had similar WC claim rates,
which decreased from approximately 30/1000 FTEs in 2003–
2005, to 20/1000 FTEs in 2009–2012. The WC claim rates for
all healthcare workers combined was also similar to the claim
rates for nurse professionals, though the decline was smaller,
from around 28/1000 FTEs in the initial time periods, to
24/1000 FTEs in 2009–2012.

Table 2 displays the HRs for injury risk by occupational
groups across three time periods. Among the majority of occu-
pational groups the HRs were around twofold higher for MSK
injury compared with mental injury, whereas the difference in
risk between lower back and upper limb MSK injury was
approximately 1.5-fold or less. In general, injury risk was
highest during 2006–2008 and lowest during 2009–2012.
Ambulance officers and paramedics had the highest HRs for all
injury types, and their risk of injury increased over the study
period. Ambulance officers and paramedics had between 3.5
and 13 times the risk of lower back MSK injury as nurse profes-
sionals (21.5 vs 6.0 in 2003–2005, and 57.6 vs4.4 in 2009–
2012), and the difference in risk was similar for mental injury
(7.17 vs 1.58 and 17.77 vs 1.29) during the corresponding time
period. Nurse professionals had similar HRs for lower back
MSK injury as tradespersons, and comparable risks overall for
all injury categories as carers and aides. Social and welfare
workers had the second highest HRs for mental injury across all
three time periods. During 2003–2005, social and welfare pro-
fessionals had around 1.5 times the risk of mental injury as

Table 2 Age and gender-adjusted HRs for risk of injury categories by six occupational groups in Victoria, Australia, over three time periods

Injury occupational group Time period

HR (95% CI) 2003–2005 2006–2008 2009–2012

All MSK
Nurse professionals 3.66 (3.49 to 3.83) 3.81 (3.63 to 3.99) 2.98 (2.85 to 3.11)
Ambulance officers and paramedics 13.38 (12.15 to 14.72) 17.54 (16.04 to 19.18) 29.97 (28.05 to 32.01)
Carers and aides 3.94 (3.77 to 4.12) 4.32 (4.13 to 4.52) 3.84 (3.70 to 3.99)
Social and welfare professionals 1.16 (1.04 to 1.30) 2.59 (2.41 to 2.79) 2.76 (2.60 to 2.94)
Tradespersons and labourers 5.21 (5.09 to 5.34) 5.32 (5.18 to 5.45) 4.87 (4.76 to 4.98)
Managers and other professionals 1.00 Ref 1.00 Ref 1.00 Ref

Lower back MSK
Nurse professionals 6.01 (5.56 to 6.50) 5.62 (5.15 to 6.14) 4.42 (4.07 to 4.81)

Ambulance officers and paramedics 21.50 (18.63 to 24.82) 29.41 (25.52 to 33.89) 57.60 (52.01 to 63.78)
Carers and aides 5.70 (5.26 to 6.18) 6.37 (5.86 to 6.92) 5.53 (5.15 to 5.95)
Social and welfare professionals 1.23 (0.99 to 1.53) 3.17 (2.76 to 3.65) 3.52 (3.13 to 3.96)
Tradespersons and labourers 5.43 (5.19 to 5.69) 5.80 (5.52 to 6.10) 5.42 (5.18 to 5.67)
Managers and other professionals 1.00 Ref 1.00 Ref 1.00 Ref

Upper limb MSK
Nurse professionals 3.97 (3.63 to 4.33) 4.58 (4.19 to 5.01) 3.47 (3.19 to 3.76)
Ambulance officers and paramedics 13.27 (10.70 to 16.46) 17.61 (14.50 to 21.39) 35.30 (31.06 to 40.12)
Carers and aides 3.99 (3.65 to 4.36) 4.57 (4.18 to 5.00) 4.02 (3.73 to 4.32)
Social and welfare professionals 1.17 (0.94 to 1.47) 2.91 (2.52 to 3.36) 3.06 (2.73 to 3.44)
Tradespersons and labourers 5.90 (5.61 to 6.21) 6.03 (5.72 to 6.36) 5.38 (5.14 to 5.63)
Managers and other professionals 1.00 Ref 1.00 Ref 1.00 Ref

Mental
Nurse professionals 1.58 (1.43 to 1.74) 1.61 (1.45 to 1.80) 1.29 (1.17 to 1.42)
Ambulance officers and paramedics 7.17 (5.73 to 8.97) 8.92 (7.19 to 11.07) 17.77 (15.31 to 20.63)
Carers and aides 1.73 (1.57 to 1.91) 1.72 (1.55 to 1.91) 1.53 (1.41 to 1.67)
Social and welfare professionals 2.67 (2.37 to 3.02) 4.98 (4.55 to 5.45) 4.08 (3.76 to 4.42)
Tradespersons and labourers 0.95 (0.89 to 1.01) 0.90 (0.84 to 0.96) 1.05 (0.99 to 1.12)
Managers and other professionals 1.00 Ref 1.00 Ref 1.00 Ref

MSK, musculoskeletal; Ref, reference group.

Figure 1 Workers’ compensation claim rates for all injuries among
selected occupational groups and all healthcare occupational groups in
Victoria, Australia, over three time periods. FTEs, full time equivalents;
WC, workers’ compensation.
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nurse professionals (and carers and aides), and the risk was over
threefold higher during the latter time periods.

DISCUSSION
The findings of this study suggest differential occupational
injury patterns and trends among selected direct patient care
occupational groups in Victoria, Australia, between 2003 and
2012. Ambulance officers and paramedics had an upward trend
in WC claim rates for all injuries, which was in contrast to the
small decline or stable rates observed among other occupational
groups and all healthcare workers combined, over the 9-year
study period. Ambulance officers and paramedics also had the
highest risks for MSK and mental injury, which was up to
13 times greater than in nurses. Social and welfare workers had
the second highest HRs for mental injury, and the relative risk
increased over time.

The fivefold difference in WC claim rates (for all injuries)
between ambulance officers and paramedics and the other
healthcare occupational groups is similar to the findings by
Maguire et al,14 who showed that Australian paramedics had
over seven times the risk of serious injury as all other workers.
However, WC claim rates varied and showed a less marked
increase over their 10-year observation period. In addition, the
authors examined overall occupational injury and fatality rates
for paramedics only, whereas we compared risks of specific
injury types among ambulance personnel and other healthcare
workers with comparable job requirements. To the best of our
knowledge, occupational injury risks for social and welfare
workers using WC claims has also not been previously explored,
and thus precludes comparisons with our study. On the other
hand, the downward trend in WC claim rates (and therefore
injury risk) observed among all healthcare occupational groups
in our study has been previously reported.4–8

One of the few studies that compared trends for specific MSK
and mental injuries was the recent research by Carder et al.21

Between 1996 and 2009, the decline for upper limb and spine/
back conditions within the UK health and social care sector also
mirrored the trend in annual incidence for total MSK disorders.
The authors suggested that the pattern could be partly explained
by patients presenting and reporting physical symptoms as psy-
chological problems due to reduced stigma with mental injury
(which increased in incidence over their study timeframe).
Caution is required, however, when making comparisons with
this study as work-related injury data were derived from The
Health and Occupation Research (THOR) network rather than
WC claims database. THOR is a UK-based occupational surveil-
lance scheme that utilises incident cases reported by specialist
physicians to estimate occupational injury and disease incidence
in the UK workforce. In addition, Carder et al focused on the
overall health and social care industry rather than specific
healthcare occupational groups.

In any case, explanation(s) for the observed decrease in risk
for MSK injury among some of the direct patient care occupa-
tional groups in our study would be speculative given the obser-
vational nature of our data. While Yassi et al4 noted that the
decline in national time-loss injury rates in their study coincided
with the introduction of the ‘No lift’ and other health and
safety (OHS) initiatives, current consensus is that assistive
devices with (or without) advice and training do not prevent
back pain and back pain-related disability.22 There is also a
paucity of evidence-based OHS interventions to prevent upper
limb MSK injuries.23 Instead the reduction in WC claims is
thought in part to be a result of secondary preventive measures
that focus on active rehabilitation and early return to work.

The high (and increasing) risk of MSK injury among ambu-
lance officers and paramedics in the present study may be the
result of fewer opportunities for modified duties in the return
to work process. Ambulance officers and paramedics had over
three times the risk of MSK injury compared with nurse profes-
sionals (or carers and aides) throughout the study period, and
the difference was up to 13 times greater for lower back MSK
injury. Unique workplace hazards have been implicated in the
health problems experienced by this group. Heavy, repetitive
manual handling involving patients and equipment are charac-
teristic of direct patient care work, but the risks are com-
pounded by being performed in uncontrolled and at times
cramped work spaces in the case of ambulance personnel.15 16

The increasing risk of MSK injury could also be attributed to
their wider scope of practice, increased workload, and higher
patient body mass index. Besides, occupational risk reduction
and prevention strategies for MSK injury pose challenges to
implement in primary care emergency response settings.24

Ambulance officers and paramedics also had the highest risks
for mental injury. Their risk of mental injury was 4.5 to 14-fold
higher than nurse professionals. Furthermore, their HR for
mental injury more than doubled over the 9-year study period,
from 7.17 in 2003–2005 to 17.7 in 2009–2012. Social and
welfare professionals had the second highest HRs for mental
injury, and up to three times the risk of mental injury as nurse
professionals.

As previously mentioned, Carder et al21 observed an increase
in reported mental ill-health among UK health and social care
workers, which was the opposite of the trend observed for a
majority of the direct patient care occupational groups in our
study. Similarly, Foley and Rauser25 observed a reduction in WC
claim rates for workplace violence (a risk factor for mental
injury) across all industries in Washington State between 1997
and 2007. However, the healthcare and social assistance sector
had the highest rates among all industries each year, and health-
care occupational groups (including counsellors) ranked among
the top 10 occupations with the highest WC claim rates for
workplace violence.

Mental health problems, in particular occupational stress and
burnout are well documented in the social and welfare profes-
sion.18 26 27 These conditions have been attributed to personal
and significant responsibility for the welfare of vulnerable popu-
lation groups, and work organisational factors including high
workload with limited resources and time pressures. Ambulance
officers and paramedics are also occupational exposed to psy-
chological hazards. As emergency primary care providers they
often attend tragic and gruesome events, deal with violence and
other threats to personal safety regularly, and are increasingly
expected to perform under time constraints. Mental health dis-
orders, such as post-traumatic stress disorders, have been
reported to be higher in the ambulance services compared with
the general population,15 and other emergency services
personnel.28

The findings of high mental injury risk among ambulance per-
sonnel and social and welfare workers may also be explained by
the lack of support and buffer against occupational mental stress
and its effects offered in team-based work environments, as
occurs among nurses. Preventive OHS interventions akin to the
‘no lift’ strategy for MSK disorders are also not as well-
established for mental injury.29 Moreover, research to-date that
have evaluated these interventions have typically involved
nurses only, and been based in hospital settings. Nonetheless,
our findings of significant occupational injury risks have import-
ant implications for prevention. As well as identifying a gap in
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knowledge about injury trends and patterns among some direct
patient care occupational groups, this study has also highlighted
the need for further research that focusses on the circumstances
of occupational injury, especially among ambulance personnel,
to improve understanding of our findings and subsequently
inform prevention programmes.

Our study has several strengths. First of all, inclusion of
several healthcare occupational groups enabled detailed review
of the broader healthcare sector. For example, the different
trend in WC claim rates and injury risks identified for ambu-
lance personnel could have been overlooked if we had focused
on just the overall industry, or a few occupational groups.
Second, examination of common and arguably the most import-
ant work-related conditions, MSK and mental injury, provided a
better perspective of their relative significance. Third, analysis
of WC claim rates over an extended and recent period illu-
strated trends and patterns and provided an up-to-date picture.
Above all, the focus on a hitherto under-researched aspect of
injury trends and risk among healthcare workers, in particular
ambulance officers and paramedics who are a poorly researched
occupational group, has contributed to existing knowledge.

The results of this study should also be interpreted given the
following limitations. WC claims statistics are not collected pri-
marily for research purposes. They likely underestimate the
magnitude of work-related conditions as they capture accepted
claims for reported injuries, and only by workers covered by the
insurance schemes.30 31 This is unlikely to have influenced our
results markedly as almost all employees in the healthcare and
community services industry are eligible for WC.

The denominator data, in particular for small occupational
groups such as ambulance officers and paramedics were quite
variable over time. The use of variable denominator estimates
has limitations, however, the SafeWork Australia database is the
only available source of information about ambulance officers
and paramedic workforce size, stratified by age group and
gender. The estimates provided by Safe Work Australia were
similar to those of the Australian LFS. Additionally, to reduce
yearly fluctuations we examined risk of injury across the occupa-
tional groups within 3-year to 4-year windows. While WC
claim rates among ambulance officers and paramedics may have
been over-estimated as a result of under-estimating the ambu-
lance personnel workforce size relative to other occupational
groups in our study, it is unlikely to have resulted from over-
estimating their number of claims as we used a census of all
claims submitted to the VWA.

CONCLUSION
WC claim rates among several direct patient care occupational
groups and all healthcare workers combined, declined between
2003 and 2012. This study also confirmed that WC claim (and
therefore incidence) rates were highest for lower back MSK
injury, but revealed appreciable rates for upper limb MSK and
mental injury. Importantly, ambulance officers and paramedics
had the highest risks overall for mental and MSK injury, and an
upward trend in WC claim rates over the 9-year study period.
Further research that focuses on the circumstances of injury
among similar healthcare occupational groups is warranted, to
clarify and improve understanding of our findings and subse-
quently inform prevention programmes.
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