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Abstract
Background: Motor vehicle related moderate-severe orthopaedic trauma has a major impact on the burden of
injury. In Australia, all states and territories provide access to financial compensation following injury in a motor
vehicle crash. The aim of this study was to investigate the influence of seeking financial compensation (i.e., making
a claim) on injury recovery following motor vehicle related moderate-severe orthopaedic trauma.
Methods: Patients admitted with upper/lower extremity fractures after a motor vehicle crash were recruited from
two trauma hospitals. Baseline data were collected in person by written questionnaire within two weeks of injury.
Follow up data were collected by a mailed written questionnaire at six, 12 and 24 months. Additional
(demographic/injury-related) information was collected from hospital databases, all other measures were
self-reported. Outcomes were: Short Form-36 Version 2.0 (SF36v2), Physical/Mental Component Scores (PCS/MCS);
Post Traumatic Stress Disorder (PTSD) Checklist Civilian Version (PCL-C); and Global Rating of Change (GRC) scale.
Analysis involved descriptive statistics and linear mixed models to examine the effect of compensation status on
injury recovery over time.
Results: There were 452 study participants. Baseline characteristics showed: mean age 40 years (17.1 Standard
Deviation [SD]); 75 % male; 74 % worked pre-injury; 67 % in excellent-very good pre-injury health; 56 % sustained
serious injuries, Injury Severity Score (ISS) 9–15; 61 % had a low-middle range household income.
Overall, after controlling for possible confounders, the compensable group had poorer recovery compared to the
non-compensable group for PCS (−2.97 Mean Difference (MD), 95 % CI −4.73, −1.22); MCS (−3.44 MD, 95 % CI −5.
62, −1.26); PCL-C (3.42MD, 95 % CI 0.87, 5.99); and GRC (−0.66MD, 95 % CI −1.15, −0.17). Injury recovery over time
for all participants showed: PCS improved from 6–12 and 12–24 months; MCS and GRC improved from 6–12
months; and PCL-C did not significantly improve from 6–12 and 12–24 months. Injury recovery over time continued
for compensable and non-compensable groups but compensable participants had poorer scores at each time
period, especially MCS and PCL-C.
Conclusions: Making a claim was associated with poor injury recovery following motor vehicle related orthopaedic
trauma, mainly for mental health. Irrespective of claim status, the majority had poor injury recovery, especially for
mental health.
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Background
Orthopaedic trauma is commonly sustained after a
motor vehicle crash and often results in hospital admission [1] with many experiencing ongoing pain and physical and psychological disability [2–8]. In addition, motor
vehicle related orthopaedic trauma has a major impact on
the burden of injury [9, 10].
Analysis of Australian data shows the annual cost of
motor vehicle crashes is approximately AU (Australian)
$17b or 2.3 % of Gross Domestic Product (GDP) [11].
The greatest economic burden occurs in New South
Wales (NSW) where the total cost of motor vehicle
crashes is AU$5.7b per annum (in 2003). An evaluation
of the Victorian state trauma system reported an increased
incidence of hospitalised major trauma and years lived
with disability from 2001–2011 [12]. These studies underscore the need for high quality research investigating
predictors of recovery following motor vehicle related
orthopaedic trauma and demonstrate the substantial economic burden on society.
To date, related research indicates there are numerous
predictors of poor injury recovery, the most common
being socio-demographic factors such as age, gender,
occupation and education. These tend to have conflicting
associations, possibly dependent on population differences
[4, 6, 7, 13, 14]. Whereas psychosocial factors, for example: high initial pain scores; mental illness; and low
self-efficacy, are more consistently associated with poor
recovery [2, 5, 6, 13, 15, 16].
For compensation related factors, there is robust
evidence from several systematic reviews that seeking
financial compensation is associated with poor injury
recovery [17–21]. These factors include making a claim
[3, 13, 14], seeking legal representation [4, 5, 7, 16], and
altering access to financial entitlements [22, 23]. Moreover, qualitative research, which has predominantly focussed on the claims process experience, demonstrates
that it can be detrimental to injury recovery, hinder return
to work, and be conducive to financial hardship [24–27].
Despite this, the impact of seeking financial compensation remains contentious and the causal relationship is
questionable [17, 20, 28, 29]. For example, recent evidence
suggests that poor pre-injury mental health status is partly
responsible for poor injury recovery in those seeking
financial compensation [19, 30]. This is important, particularly with the high prevalence of mental illness in
Australia (20 %) [31]. There have been calls for more
rigorous research with sound methodology including between and within scheme comparisons in specific populations [28, 29, 32, 33].
All Australian states and territories provide access to
financial compensation following injury in a motor
vehicle crash and a number of prospective studies have investigated the relationship between compensation related
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factors and injury recovery. However, these have largely
been confined to: mild-moderate injuries [13, 34, 35];
short follow up periods (six months) [2, 4]; and/or studies
that include mechanisms of injury other than a motor
vehicle crash [3]. This current study followed people with
motor vehicle related, moderate to severe orthopaedic
trauma in NSW, Australia for two years.
We were primarily interested in exploring the association between claim status and injury recovery. The specific aim was to investigate the influence of seeking
financial compensation (i.e., making a claim) on injury recovery following motor vehicle related moderate-severe
orthopaedic trauma.

Methods
Study design and setting

Patients from two trauma hospitals in Sydney, NSW,
were recruited for the inception cohort study between
November 2007 and February 2011. These hospitals are
two of the seven level one trauma services in NSW
(population approximately seven million), and provided
a sample of patients that required inpatient hospitalisation following motor vehicle related orthopaedic trauma.
Eligible patients were identified through the hospital
database, and then invited to participate. Where possible,
an English speaking family member was used to interpret
for patients from from Culturally and Linguistically
Diverse (CALD) backgrounds (i.e., spoke a language other
than English at home) [36].
Inclusion criteria were:





admission to hospital within two weeks of injury;
involvement in a motor vehicle crash;
age 18 years or over; and
one or more upper or lower extremity fracture
(humerus, radius, ulna, pelvis, acetabulum, femur,
patella, tibia, fibula, talus, calcaneus).

Exclusion criteria were:
 dementia or a significant pre-existing cognitive





impairment preventing the ability to consent;
spinal cord injury;
Glasgow Coma Score <12 on admission;
amputation of a limb; or
isolated phalangeal, carpal, metacarpal, tarsal or
metatarsal fractures.

There were 32 variables, and allowing for a minimum
of 10 participants per variable, a sample size of 320 was
required for sufficient statistical power for regression
analysis. Comparable research indicated that a final sample size of 450 was required to allow for a possible 25 %
loss to follow up [4, 37, 38]. However, based on power
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calculations for repeated measures in linear mixed
models used in this study, a sample size of n greater
than 100 was required in order to achieve power greater
than 0.9 [39]. Questionnaires were mailed for follow up
at six, 12 and 24 months. Up to six attempts to contact
participants were made by telephone and/or by mailed
questionnaire if no response was received within three
weeks.
Within two weeks post-injury, baseline data were
recorded in person by written questionnaire. Hospital
databases were used to collect additional demographic
and injury related information. All other measures were
self-reported. The selection of study factors was based
on similar research with relevance to the study aims
[5–8, 40]. Approval for the study was given by the governing human research ethics committees (South Western
Sydney Local Health District, South Eastern Sydney Local
Health District, and The University of Sydney).
Injury related factors

The Abbreviated Injury Scale (AIS) (1990 Revision,
Update 98) was used to code all injuries [41]. The scale
has an injury ranking system from one to six (six is not
survivable). Algorithms were used to calculate the Injury
Severity Score (ISS) and New Injury Severity Score
(NISS): sums of the squares of the three highest AIS
scores from different body regions (ISS), and irrespective
of body region (NISS). They indicate potential mortality
[42]. Classifications for injuries were minor-moderate
[1–8], serious [9–15] or severe-critical [16–75].
Socio-demographic factors

A number of socio-demographic factors were measured
such as age, gender, marital status, occupation, and education. Household income measurements were exclusive
and inclusive of household structure, this allowed for
any potential difference in income distribution [44].
Current measures for Return To Work (RTW) are not
standardised, therefore, RTW was self-reported and included duration (full-time/part-time) and level of work
(full/modified duties) [45].
Health related factors

For an indication of baseline health status a number of
self-reported chronic illnesses were included: asthma;
cancer; heart and circulatory conditions; diabetes; arthritis; osteoporosis; mental and behavioural problems;
and neck/back disorders. The National Health Priority
Areas initiative lists these conditions as inflicting significant social and financial costs within Australia [46]. The
definition of a chronic condition was taken from the
Australian Bureau of Statistics (ABS) Health Survey, it is
one which a patient currently has, and it has lasted or is
expected to last for six months or more [44, 46].
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Additional measures were: recent injuries (other than the
motor vehicle crash) that required medical attention in
the last four weeks or a decreased usual activity; medication use in the last two weeks for a chronic illness; and
smoker status [44].
The definitions and categories of other self-reported
factors such as: recovery expectations for work and usual
activities; risk of long/short term harm due to alcohol
consumption; Body Mass Index (BMI); and health status
are documented in the Tables. Additional information
about study factors, outcomes and methodology including
predictors of RTW can be found in another publication by
the same authors [47].
Compensation related measures

In NSW, there is a privately underwritten, modified
common law scheme which provides Compulsory Third
Party (CTP) personal injury insurance. To travel on a
public road all motor vehicles need to be registered and
insured for CTP. An injured person claims against the
owner or driver of the vehicle at fault. From April 2010,
anyone injured in a motor vehicle crash (irrespective of
fault) can claim restricted entitlements of medical expenses and lost wages up to AU$5,000. For Workers
Compensation (WC), a publically underwritten scheme
exists that is managed by private insurers. An injured
person can claim following a motor vehicle crash that
happened whilst travelling between the worksite, home
and/or any work-related place (irrespective of fault). In
addition, notification of an injury must occur within
48 h [48, 49]. In 2015, the NSW government scheme
regulators amalgamated forming the State Insurance
Regulatory Authority (SIRA).
In each scheme, claims need to be submitted within
six months of injury. Insurers have three months to decide whether to accept or deny liability for the claim. To
allow early payment of medical expenses or weekly wage
benefits (for WC), insurers can accept provisional liability
[49]. For CTP, insurers can pay lost wages for financial
hardship, but decisions are made case-by-case. Other joint
entitlements for past and future losses include medical expenses, lost income, and pain and suffering/impairment
[48, 49]. For both schemes, people can seek legal representation at any time.
Self-reported compensation related measures of crash
on a public road and at fault were taken at baseline.
Whereas, making a claim (Yes/No) was measured by
patient interview at six months because the majority of
participants would not have been able to answer this
question within two weeks of injury.
Health status outcome measures

General health status was measured using the Short
Form-36 Version 2.0 (Australia) (SF36v2). This self-report
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instrument encompasses physical and mental health and
measures an individual’s own perception of their health
status across eight domains (physical functioning, rolephysical, bodily pain, general health, vitality, social functioning, role-emotional and mental health). The scores
range from 0–100 with higher scores representing better
health status. The Physical and Mental Component Scores
(PCS/MCS) are summary scores of the eight domains
[50]. The SF36 has high test-retest reliability, content
validity and construct validity [50]. The minimal clinically
important difference of PCS/MCS scores ranges from 2 to
7 for different diseases; 5 was selected as it is a commonly
used threshold [51, 52]. The SF36v2 has been widely used
in trauma populations [3, 4, 13, 14, 34, 35].
Post-Traumatic Stress Disorder (PTSD) was selected
as an outcome measure because it is commonly associated with motor vehicle related orthopaedic trauma [21].
PTSD was measured using the PTSD Checklist Civilian
Version (PCL-C): a self-report 17 item checklist of
symptoms. Scores range from 1–5 (not at all – extremely)
indicating at what level participants were bothered by a
symptom over the past month [53]. Total scores range
from 17–85. A cut-off score of 44 (i.e., ≥44 have PTSD) is
recommended for overall diagnostic efficiency for people
injured in a motor vehicle crash [54]. The checklist has
been tested for reliability and validity, and it can be used
for a provisional clinical diagnosis [54, 55]. A structured
clinical interview would be required for confirmation.
Evidence suggests 5 points is the minimum threshold to
report clinical change [56]. The words ‘stressful experience’ was replaced with ‘accident’ to tailor the questionnaire to the motor vehicle crash [53].
A Global Rating of Change (GRC) scale is designed to
quantify improvement or deterioration over time following an intervention or to monitor the course of a condition. These scales are often used in conjunction with
more specific measures such as those encompassing
pain, disability and quality of life [57]. GRC scales have
high face validity and allow a person to rate their recovery in terms of what is important to them [58]. For this
scale, participants were asked ‘how do you rate your
health now, compared to your usual level of health prior
to the accident?’ A recommended 11 point scale was used,
ranging from −5 – 5 (−5 = vastly worse, 0 = unchanged,
5 = completely recovered) with a minimal clinically
important difference of 2 points [59].
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Linear mixed models, which expand the general linear
model and account for the dependency between repeated measurements collected for each participant
across time, were used to examine the effect of making a
claim on injury recovery over time. The fixed effects
were claim status, Index of Relative Socioeconomic Disadvantage (IRSD), gender, ISS, education, language other
than English, BMI, vehicle type, risk of short term harm
due to alcohol consumption, self-reported at fault, premorbid neck pain in the last six months, crash on a public road, self-assessed pre-injury health status, and time.
The co-variate was age and the interaction tested was
claim status by time. These variables were selected based
on level of interest (i.e., hypothesis driven) from past
research [4–8], and significant confounding variables at
baseline for claim status with a p-value <0.1. Other
significantly different baseline variables between the two
claim status groups not included in the model were
work hours before injury and pre-injury job satisfaction
because they were measures only related to those working pre-injury, and alcohol use in the past year which is
a construct of risk of long term harm due to alcohol
consumption. Using the model estimates, marginal
means and standard errors were reported for each health
status measure (SF36v2 PCS/MCS, PCL-C and GRC) at
six, 12 and 24 months.
To assess the impact of attrition bias, sensitivity
analysis was conducted using the ‘per protocol’ sample.
This sample was selected based on participation for all
measurement time points (i.e., six, 12 and 24 months).
To assess the impact of pre-existing mental health
problems, sensitivity analysis was conducted on the
sample without those who reported pre-existing mental health problems (n = 19). All data analysis was performed using SPSS statistical software version 22 (SPSS
Inc, USA).

Results
From November 2007 to February 2011, 840 eligible participants were admitted to hospital across both sites, 491
were screened, and 452 (92 %) consented to participate.
There were 349 eligible participants that were not
screened due to resource limitations. There were 31
refusals and eight who were discharged and unable to be
contacted. Additional information about recruitment
and follow up for all study participants is shown in
Fig. 1.

Data analysis

Descriptive statistics were used to summarise baseline
characteristics and ANOVA and chi-squared tests
were used to determine baseline characteristics by
claim status at six months. The variables met the
assumptions of independence, homoscedasticity and
normality.

Baseline characteristics

The baseline characteristics of all 452 participants
showed the mean age was 40 years (17.1 SD), range 18–
87 years. Serious injuries with an ISS/NISS of 9–15 were
sustained by 56 % (ISS) and 42 % (NISS) respectively.
The majority were male (75 %) and 59 % were in middle
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Eligible participants at 2 trauma hospitals (n = 840)
349 eligible participants missed screening due to resource
limitations
Eligible participants screened (n = 491)
31 refusals (reasons included: not interested (10), language
difficulties (5), already involved in another study (1), and no reason
given (15)
8 non-contactable post discharge
Consented participants with baseline data (n = 452)
Lost to 6 month follow up (n = 151)* including:
-43 non-contactable (2 deceased, 3 moved overseas, 1
interstate, 37 disconnected numbers and/or returned mail)
- 108 contactable (63 withdrew, 45 did not complete
questionnaire)
6 month follow up (n = 301)

Lost to 12 month follow up (n = 30)* including:
- 5 non-contactable (disconnected numbers and/or returned mail)
- 25 contactable (8 withdrew, 17 did not complete questionnaire)

12 month follow up (n = 271)
Lost to 24 month follow up (n = 41)* including:
- 10 non-contactable (1 deceased, 9 disconnected numbers and/or
returned mail)
- 31 contactable (5 withdrew, 26 did not complete questionnaire)
24 month follow up (n = 230)

Fig. 1 Flow chart of study participants

and lower household income brackets, placing them in
the middle and lower two quintiles of the Index of Relative Socioeconomic Disadvantage (IRSD). Only 17 % had
obtained a bachelor degree or above and the majority of
participants were in trades, clerical, service, transport, or
labouring occupations. Just over one-third (37 %) spoke
a language other than English at home. At the time of
injury 74 % worked, the majority full time (83 %), on full
duties (96 %). Job satisfaction was high (96 %) and 90 %
expected to return to work following injury. Only 35 %
self-reported at fault in the crash and 91 % of crashes
occurred on a public road.
Excellent-very good pre-injury health was perceived by
67 %, good health by 26 %, and fair-poor by 7 %. For other
health factors: 35 % had a chronic illness; 60 % were overweight or obese; 27 % had taken medication in the last
two weeks; and 28 % were current smokers. Overall, the
majority (93 %) had a low risk of long term harm due to
alcohol consumption but a larger risk (56 %) of short term
harm (i.e., risk of alcohol-related injury).

There were significant differences in pre-injury/baseline characteristics between those who made a claim (at
six months) and those who did not, regardless of
whether the claim was accepted by the insurer. Of note,
those with greater eligibility to make a claim under
NSW legislation did so (i.e., self-reported not at fault
and crash on a public road). There were no significant
differences in pre-injury/baseline health status measures
between those who made a claim and those who did not.
However, these measures largely related to physical
health. These results are illustrated in Table 1. Of the
301 (67 %) participants who completed the six month
follow up questionnaire, 294 answered the compensation
related questions and of those 61 % (179/294) made a
claim. Subsequent results are based on this subset (294)
of participants.
For loss to follow up, there were significant differences between responders and non-responders at each
period. The results for six, 12 and 24 months are shown
in Table 2. Consistently, at six, 12 and 24 months, non-
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Table 1 Baseline characteristics and health status by claim status at six months
Variable

No.

Claim made (n = 179)

No claim made (n = 115)

Age (years), Mean (SD)

294

41.3 (16.0)

39.7 (16.7)

Injury Severity Score, No. (%)

P
0.42
0.62

Minor - moderate 1-8

294

Serious 9-15
Severe - critical 16-75
New Injury Severity Score, No. (%)

44 (24.6)

31 (27.0)

105 (58.7)

61 (53.0)

30 (16.8)

23 (20.0)

294

0.49

Minor- moderate 1-8

34 (19.0)

25 (21.7)

Serious 9-15

67 (37.4)

48 (41.7)

Severe - critical 16-75
Index of Relative Socioeconomic Disadvantage (IRSD)a, Mean (SD)
a

Index of Relative Socioeconomic Disadvantage (IRSD) , No. (%)

294

78 (43.6)

42 (36.5)

969 (149)

990 (149)

53 (29.6)

28 (24.3)

294

Most disadvantaged

0.09

Disadvantaged

17 (9.5)

6 (5.2)

Average

37 (20.7)

17 (14.8)

Advantaged

37 (20.7)

38 (33.0)

Most advantaged

35 (19.5)

26 (22.6)

120 (67.0)

90 (78.3)

Male, No. (%)

294

Marital status, No. (%)

293
58 (32.4)

46 (40.4)

Married/de facto

103 (57.5)

56 (49.1)

18 (10.1)

12 (10.5)

Divorced/widowed/separated
291

0.06

Bachelor degree and above

36 (20.1)

17 (15.0)

Certificate and advanced diploma

66 (36.9)

53 (46.9)

Secondary education

65 (36.3)

42 (37.2)

Pre-primary and primary education

11 (6.1)

1 (0.9)

Home duties/retired

15 (8.4)

6 (5.2)

Managers/administrators/ professionals/associate professionals

39 (21.8)

31 (27.0)

Tradespersons/advanced clerical and service workers

50 (27.9)

42 (36.5)

Occupation skill levelb, No. (%)

0.04
0.34

Single

Education skill levelb, No. (%)

0.23

294

0.24

Intermediate clerical/sale/service production/transport workers

28 (15.6)

14 (12.2)

Elementary clerical/sales/service/labourers/related workers

47 (26.3)

22 (19.1)

Work status before injury (working), No. (%)

292

140 (78.2)

91 (80.5)

0.64

Work level before injury (full duties), No. (%)

231

133 (95.0)

89 (97.8)

0.28

Work hours before injuryc (full time), No. (%)

227

105 (76.8)

80 (88.9)

0.02

Pre-injury job satisfactiond (satisfied), No. (%)

231

136 (97.1)

84 (92.3)

0.09

Recovery expectations for worke (yes), No. (%)

229

125 (89.9)

85 (94.4)

Recovery expectations for usual activitiese (days), No. (%)

278

≤90

104 (60.5)

74 (69.8)

91-180

37 (21.5)

20 (18.9)

181-365

24 (14)

10 (9.4)

≥366

7 (4.1)

2 (1.9)

72 (40.0)

32 (27.8)

Language other than English (yes), No. (%)

294

0.23
0.37

0.03

Murgatroyd et al. BMC Musculoskeletal Disorders (2016) 17:282

Page 7 of 14

Table 1 Baseline characteristics and health status by claim status at six months (Continued)
Total yearly household incomef (before tax, AUD) excluding
number of people in household, No. (%)

270

≤$39,999

0.47
42 (25.5)

22 (21.0)

$40,000-$79,999

55 (33.3)

32 (30.5)

≥$80,000

68 (41.2)

51 (48.6)

Total adjusted yearly household incomef (before tax, AUD) including
number of people in household, No. (%)

270

≤$39,999

0.32
97 (58.8)

58 (55.2)

$40,000-$79,999

54 (32.7)

32 (30.5)

≥$80,000

14 (8.5)

15 (14.3)

4 (2.3)

3 (2.6)

Body Mass Index (BMI)g (kg/m2), No. (%)

292

<18.50 (underweight)

0.07

18.50-24.99 (normal)

49 (27.7)

47 (40.9)

≥25.00 (overweight)

78 (44.1)

35 (30.4)

46 (26.0)

30 (26.1)

≥30.00 (obese)
Smoking history, No. (%)

293

0.23

Current smoker

34 (19.1)

28 (24.3)

Ex-smoker

47 (26.4)

36 (31.3)

97 (54.5)

51 (44.3)

71 (39.7)

37 (32.2)

Never smoked
Self-reported chronic illnesses (yes), No. (%)

294

0.19

Medication use (current), No. (%)

293

52 (29.2)

32 (27.8)

0.80

Recent injury other than crash (yes), No. (%)

292

7 (3.9)

5 (4.4)

0.85

Alcohol use in the past yearg, No. (%)

294
37 (20.7)

18 (15.7)

Never

0.23

≤1/month

45 (25.1)

20 (17.4)

2-4 times/month

42 (23.5)

30 (26.1)

2-3 times/week

32 (17.9)

24 (20.9)

≥4 times/week

23 (12.8)

23 (20.0)

2.0 (0.0-33.0)

3.0 (0.0-35.0)

Never

84 (46.9)

39 (33.9)

Less than monthly

47 (26.3)

34 (29.6)

Monthly

16 (8.9)

14 (12.2)

Weekly

27 (15.1)

20 (17.4)

Daily or almost daily

5 (2.8)

8 (7.0)

Alcohol use in the past yearh (standard drinksi on a typical day
when you were drinking), Median (Min.- Max.)

293

Alcohol use in the past yearh (≥6 standard drinksi/occasion), No. (%)

294

j

Risk of long term harm due to alcohol consumption
(standard drinksi/week), No. (%)

0.15

293

0.17

Low risk - ≤28 male or ≤14 female

172 (96.1)

104 (91.2)

Risky - 29–42 male or 15–28 female

4 (2.2)

4 (3.5)

High risk - ≥43 male or ≥29 female

3 (1.7)

6 (5.3)

j

0.05

Risk of short term harm due to alcohol consumption (yes), No. (%)

294

95 (53.1)

76 (66.1)

0.03

Self-reported at fault (yes), No. (%)

293

33 (18.5)

72 (62.6)

<0.001
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Table 1 Baseline characteristics and health status by claim status at six months (Continued)
Vehicle type, No. (%)

294

0.02

Motor vehicle

111 (62.0)

52 (45.2)

Motorcycle

61 (34.1)

58 (50.4)

7 (3.9)

5 (4.3)

Pre-morbid neck pain in last 6 months (yes), No. (%)

Bicycle
294

6 (3.4)

9 (7.8)

0.09

Post-morbid neck pain (yes), No. (%)

294

38 (21.2)

21 (18.3)

0.54

Crash on a public road (yes), No. (%)

294

170 (95.0)

96 (83.5)

0.001

Excellent

55 (30.7)

35 (30.4)

Very good

72 (40.2)

41 (35.7)

Good

46 (25.7)

26 (22.6)

Fair-Poor

6 (3.4)

13 (11.3)

k

Self-assessed pre-injury health status , No. (%)

294

0.06

a

The Index of Relative Socioeconomic Disadvantage (IRSD) is a summary measure of economic and social conditions within a particular area/postcode (e.g.,
employment, fluency in English and household size). It is taken from the Census of Population and Housing: Socio-Economic Indexes for Areas (SEIFA), Cat no.
2039.0.55.001: Australian Bureau of Statistics; 2001. A low score is indicative of greater socioeconomic disadvantage
b
Measures for occupation and education are from the Australian Standard Classification of Occupations (ASCO), Cat. No. 1220.0, Australian Bureau of Statistics
1997 and the Australian Standard Classification of Education (ASCED), Cat. No. 1272.0, Australian Bureau of Statistics 2001
c
Measures for full-time (usually working at least 35 h per week) and part-time (usually working 1–35 h per week) are from the Australian Health Survey: Users'
Guide, 2011–13, Cat. No. 4363.0.55.001, Australian Bureau of Statistics [45]
d
Pre-injury job satisfaction is based on the stem question from the Measure of Job Satisfaction questionnaire by Traynor, M. and Wade, B. 1993
e
Recovery expectations was based on two measures from a large Canadian study of injured workers with soft tissue injuries by Cole et al. (2002) due to the lack
of validated measures
f
Categories of income are from the Household, Income and Labour Dynamics in Australia (HILDA) Survey Wave 6 Household Questionnaire. Adjusted household
income divides household income by the sum of points: 1 for the first person ≥15 years; 0.5 for each additional person ≥15 years; and 0.3 for each person <15 years.
This is taken from the National Health Survey: Users’ Guide, Cat.no. 4363.0.55.001. Australian Bureau of Statistics 2004–05
g
BMI classification is from the Global Database on Body Mass Index, World Health Organisation
h
Questions are from the Alcohol Use Disorders Identification Test: Self-Report Version (AUDIT-C) from the Drink-less program, The University of
Sydney. http://sydney.edu.au/medicine/addiction/drinkless/resources.php
i
1 standard drink contains 12.5 ml or 10 g of alcohol according to the National Health and Medical Research Council (NHMRC), Australian Alcohol Guidelines
Health Risks and Benefits, October 2001
j
Risk of long and/or short term harm due to alcohol consumption was assessed with the National Health and Medical Research Council (NHMRC) levels
k
Self-assessed pre-injury health status is based on Question 1 from the Short Form 36, Version 2.0, (SF36v2)

responders were younger and more likely to have smoked
or not to have worked pre-injury. For other variables there
was no significant difference (p > 0.05) between responders and non-responders (data not shown).
Influence of claim status on injury recovery over time

The association between claim status and injury recovery
over time are shown in Tables 3, 4 and 5. Table 3 – the
mean differences in injury recovery scores between the
two groups, Table 4 – the association between time and
injury recovery, and Table 5 – the mean injury recovery
scores between the claim status groups over time
(interaction).
Table 3 showed that for each measure (PCS, MCS,
PCL-C and GRC) the compensable group had poorer
recovery than the non-compensable group at the three
time periods. However, although these differences were
statistically significant; they may be of marginal clinical
importance taking into account the minimal clinically
important difference for each measure (i.e., 5 points for
PCS, MCS and PCL-C, and 2 points for GRC). The
greatest differences in scores between the two groups
were seen in mental health (MCS and PCL-C).

Table 4 showed that the association between time and
injury recovery differed depending on the measure used:
for PCS, participants improved from 6–12 and 12–24
months; for MCS and GRC, participants improved from
6–12 months only; and for PCL-C participants did not
significantly improve from 6–12 or 12–24 months.
Although these changes were statistically significant,
they appeared to be of marginal clinical importance.
Table 5 looked at the differences in injury recovery over
time between the compensable and non-compensable
groups, results indicated that both groups improved, but
compensable participants had poorer scores compared to
the non-compensable participants at each time period.
The differences were greatest when looking at MCS and
PCL-C scores. The interaction effect between time and
claim status was not significant, that is: the comparative rate of recovery between compensable and noncompensable groups was not dependent on time.
Lastly, there was no significant difference in all injury
recovery measures at six, 12 and 24 months for participants who were at fault in a crash before and after 1
April 2010 (when the CTP scheme changed). To assess
the impact of attrition bias, the sensitivity analysis
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Table 2 Baseline characteristics and health status of participants in the study compared to non-participants at six, 12 and 24 month
follow up
Participation at six months

Participation at 12 months

a

Participation at 24 months

a

Variable

Yes (n = 301) No (n = 151) P

Yes (n = 271) No (n = 181) P

Age (years), Mean (SD)

41.2 (16.5)

41.8 (16.9)

36.5 (17.8)

Marital status, No. (%)

0.006

36.5 (16.8)

0.001

Yesa (n = 230) No (n = 222) p

0.001 42.7 (16.6)

36.5 (17.1)

0.068

0.002

Single

107 (35.7)

80 (53.7)

100 (37.3)

87 (48.1)

77 (33.9)

110 (49.5)

Married/defacto

162 (54.0)

54 (36.2)

140 (52.2)

76 (42.0)

127 (55.9)

89 (40.1)

Divorced/widowed

31 (10.3)

15 (10.1)

28 (10.4)

18 (9.9)

23 (10.1)

23 (10.4)

Occupation skill levelb, No. (%)

0.029

0.180

0.023

Home duties/retired

22 (7.3)

17 (11.3)

22 (8.1)

17 (9.4)

19 (8.3)

20 (9.0)

Managers/professionals

71 (23.6)

27 (17.9)

66 (24.4)

32 (17.7)

60 (26.1)

38 (17.1)

Tradespersons

93 (30.9)

33 (21.9)

81 (29.9)

45 (24.9)

71 (30.9)

55 (24.8)

Intermediate clerical

43 (14.3)

21 (13.9)

35 (12.9)

29 (16.0)

27 (11.7)

37 (16.7)

Elementary related

72 (23.9)

53 (35.1)

67 (24.7)

58 (32.0)

53 (23.0)

72 (32.4)

Work status before injury
(working), No. (%)

233 (77.9)

101 (66.9)

210 (78.1)

124 (68.5)

Total yearly household incomec
No. (%)

0.011
0.018

0.023 182 (79.9)

152 (68.5)

0.080

68 (24.5)

47 (35.1)

64 (25.3)

51 (32.3)

52 (24.1)

63 (32.3)

$40,000-$79,999

89 (32.1)

47 (35.1)

80 (31.6)

56 (35.4)

73 (33.8)

63 (32.3)

≥$80,000

120 (43.3)

40 (29.9)

109 (43.1)

51 (32.3)

91 (42.1)

69 (35.4)

<0.001

0.020

0.008

Current smoker

64 (21.3)

61 (40.7)

62 (23.0)

63 (35.0)

49 (21.4)

76 (34.4)

Ex-smoker

86 (28.7)

33 (22.0)

76 (28.1)

43 (23.9)

68 (29.7)

51 (23.1)

Never smoked

150 (50.0)

Medication use (current), No. (%) 89 (29.7)

56 (37.3)
32 (21.2)

Recovery expectations for usual
activitiesd (days), No. (%)

0.055

132 (48.9)

74 (41.1)

85 (31.5)

36 (19.9)

0.072

112 (48.9)
0.006 73 (31.9)

94 (42.5)
48 (21.6)

0.899

184 (64.4)

83 (59.7)

155 (60.5)

112 (66.7)

131 (60.4)

136 (65.7)

91-180

58 (20.4)

36 (25.9)

58 (22.7)

36 (21.4)

49 (22.6)

45 (21.7)

181-365

34 (11.9)

11 (7.9)

34 (13.3)

11 (6.5)

31 (14.3)

14 (6.8)

≥366

9 (3.2)

9 (6.5)

9 (3.5)

9 (5.4)

6 (2.8)

12 (5.8)

169 (56.1)

102 (67.5)

155 (57.2)

116 (64.1)

129 (56.1)

142 (64.0)

Motor vehicle

0.002

0.014
0.367

≤90

Vehicle type, No. (%)

0.006
0.153

≤$39,999

Smoking history, No. (%)

<0.001

0.006

0.005

Motorcycle

120 (39.9)

37 (24.5)

107 (39.5)

50 (27.6)

94 (40.9)

63 (28.4)

Bicycle

12 (4.0)

12 (7.9)

9 (3.3)

15 (8.3)

7 (3.0)

17 (7.7)

a
Participation status ‘yes’ was measured using the information recorded in variables - work status at six, 12 and 24 months and the SF36, Physical Component
Score (PCS) at six, 12 and 24 months respectively
** P < 0.01, *P < 0.05, NS not significant
b
The measure for occupation is from the Australian Standard Classification of Occupations (ASCO), Cat. No. 1220.0, Australian Bureau of Statistics 1997. See
Table 1, Occupational skill level for all categories
c
Categories of income are from the Household, Income and Labour Dynamics in Australia (HILDA) Survey Wave 6 Household Questionnaire. Income is before tax
(AUD) and excluding number of people in household
d
Recovery expectations was based on two measures from a large Canadian study of injured workers with soft tissue injuries by Cole et al. (2002) due to the lack
of validated measures

showed that those lost to follow up had no significant
greater likelihood of delayed recovery on all measures
(PCS, MCS, PCL-C, GRC) compared to those who
remained in the study. This was based on the similar
mean difference scores over time, at six, 12 and 24 months

(data not shown). To assess the impact of pre-existing
mental health problems (n = 19), the sensitivity analysis
showed that those with pre-existing mental health problems had no significant greater likelihood of delayed
recovery on all measures (PCS, MCS, PCL-C, GRC)
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Table 3 Association of claim status and injury recovery
measures using linear mixed model analysesa
Health status measure

Mean difference (SE)

95 % CI

SF-36v2 PCS

−2.97 (0.89)

−4.73, −1.22

0.001

SF-36v2 MCSb

−3.44 (1.11)

−5.62, −1.26

0.002

PCL-C

3.42 (1.31)

0.87, 5.99

0.009

GRCb

−0.66 (0.25)

−1.15, −0.17

0.009

b

c

p-value

a

Adjusted for age, gender, ISS, IRSD, education skill level, language other than
English, BMI, risk of short term harm due to alcohol consumption, self-reported at
fault, vehicle type, pre-morbid neck pain in the last 6 months, crash on a public
road, self-assessed pre-injury health status, time and claim status by time
b
A negative mean difference indicates that the compensable group had on
average a poorer outcome where higher scores indicate better outcomes.
Health status measures are: Short Form-36 Version 2.0 Physical Component
Score (SF-36v2 PCS); Short Form-36 Version 2.0 Mental Component Score
(SF-36v2 MCS); and Global Rating of Change (GRC) scale
c
A positive mean difference indicates that the compensable group had on
average a poorer outcome where higher scores indicate poorer outcomes.
Health status measure is: PTSD Checklist – Civilian Version (PCL-C)

compared to those without pre-existing mental problems
(data not shown).

Discussion
In this study, those who made a claim had poorer injury
recovery than those who did not, the greatest difference
being in mental health scores (MCS and PCL-C). Overall, regardless of claim status, injury recovery continued
over time for most measures (PCS, MCS, GRC). For
PTSD (PCL-C) there was no significant improvement.
Many statistically significant differences in physical
and mental health scores between compensable and
non-compensable groups may be of marginal clinical
importance.
Influence of claim status on injury recovery over time

Our study reinforces existing research showing that
seeking financial compensation is associated with poor
injury recovery; this has been demonstrated across
different jurisdictions and study populations [17–21].
Current evidence suggests that seeking financial compensation is associated with poor injury recovery for two

reasons: firstly, the characteristics and circumstances of
those who pursue a claim; and secondly, the claims
process. These are not mutually exclusive and are likely
to be co-dependent.
It is posited that those seeking financial compensation
have poor pre-existing health status, for example: mental
health problems [19]; vulnerability to stress [30]; and/or
higher rates of obesity [60]. In our study, there were no
differences in pre-injury/baseline health between those
who made a claim and those who did not. However, this
should be interpreted cautiously as the measures largely
encompassed physical and not mental health, and the
greatest differences between the two groups post-injury
were related to mental health (MCS and PCL-C). Given
the prevalence of mental illness (population prevalence
20 %) and related conditions such as chronic pain
(population prevalence 17–20 %) in Australia [31, 61], it
is probable that a significant number of people who
made a claim had pre-existing mental health problems.
Participants were asked at baseline about pre-existing
mental health problems, but specific diagnostic tools
were not used.
With respect to other circumstances, those eligible to
claim did so, that is: self-reported not at fault and crash
on a public road. Fault status was taken into account but
other granular measures such as blame, external attributions of responsibility and/or a sense of perceived
injustice were not. Previous studies have shown that these
factors were associated with: increased pain intensity
[2, 62]; greater rates of PTSD [63, 64]; and depression
post injury [65]. Such factors are multi-dimensional
(e.g., perceived injustice focusses on severity/irreparability of loss and blame/unfairness) and could have
contributed to poor recovery particularly for those
who self-reported as not at fault [62].
The second point relates to the claims process, which
qualitative research has found to be: detrimental to injury
recovery; conducive to financial hardship; and tied to
stigmatisation of injured workers [24–27]. These
themes prevail across different study populations and

Table 4 Association of time, measured from 6–12 months and 12–24 months after injury, and injury recovery measures, using linear
mixed model analysesa
Health status measure

6-12 months

12-24 months

Mean difference (SE)

95 % CI

p

Mean difference (SE)

95 % CI

p

SF-36v2 PCSb

−2.38 (0.88)

−4.11, 0.64

0.007

−2.62 (0.96)

−4.51, −0.73

0.007

SF-36v2 MCSb

−2.32 (1.10)

−4.48, −0.16

0.032

−1.88 (1.19)

−4.22, 0.47

0.116

PCL-C

2.06 (1.30)

−0.50, 4.61

0.114

2.10 (1.41)

−0.66, 4.86

0.136

GRCb

−0.74 (0.25)

−1.23, −0.26

0.003

−0.22 (0.27)

−0.75, 0.31

0.415

c

a

Adjusted for age, gender, ISS, IRSD, education skill level, language other than English, BMI, risk of short term harm due to alcohol consumption, self-reported at
fault, vehicle type, pre-morbid neck pain in the last 6 months, crash on a public road, self-assessed pre-injury health status, time and claim status by time
b
A negative mean difference indicates improvement over time where higher scores indicate better outcomes. Health status measures are: Short Form-36 Version
2.0 Physical Component Score (SF-36v2 PCS); Short Form-36 Version 2.0 Mental Component Score (SF-36v2 MCS); and Global Rating of Change (GRC) scale
c
A positive mean difference indicates improvement over time where higher scores indicate poorer outcomes. Health status measure is: PTSD Checklist – Civilian
Version (PCL-C)

Murgatroyd et al. BMC Musculoskeletal Disorders (2016) 17:282

Table 5 Injury recovery measuresa by claim status at 6, 12 and
24 months after injury
Health status
measure

No compensation claim

Compensation claim

Mean (SE)

95 % CI

Mean (SE)

95 % CI

6 months

42.88 (1.77)

39.40, 46.36

40.90 (1.73)

37.51, 44.28

12 months

46.04 (1.87)

42.37, 49.71

42.50 (1.77)

39.03, 45.97

24 months

48.59 (1.92)

44.82, 52.36

45.19 (1.81)

41.64, 48.74

6 months

40.70 (2.00)

36.77, 44.63

34.01 (2.14)

29.80, 38.21

12 months

42.17 (2.12)

38.01, 46.34

37.24 (2.18)

32.95, 41.53

24 months

43.12 (2.17)

38.86, 47.39

40.06 (2.24)

35.66, 44.45

6 months

39.91 (2.57)

34.87, 44.95

44.01 (2.51)

39.09, 48.92

12 months

38.12 (2.71)

32.80, 43.43

41.68 (2.56)

36.66, 46.70

24 months

36.50 (2.79)

31.03, 41.97

39.10 (2.62)

33.96, 44.25

6 months

−1.27 (0.50)

−2.25, −0.30

−2.00 (0.48)

−2.95, −1.05

12 months

−0.52 (0.53)

−1.55, 0.51

−1.26 (0.49)

−2.23, −0.29

24 months

−0.42 (0.54)

−1.48, 0.64

−0.93 (0.51)

−1.92, 0.07

SF36v2-PCSb

SF36v2-MCSb

b

PCL-C

b

GRC

a

Marginal means based on linear fixed effect model with time and claim status
as fixed effects. Adjusted for age, gender, ISS, IRSD, education skill level,
language other than English, BMI, risk of short term harm due to alcohol
consumption, self-reported at fault, vehicle type, pre-morbid neck pain in the
last 6 months, crash on a public road, self-assessed pre-injury health status,
time and claim status by time
b
Health status measures are: Short Form-36 Version 2.0 Physical Component
Score (SF-36v2 PCS); Short Form-36 Version 2.0 Mental Component Score
(SF-36v2 MCS); PTSD Checklist – Civilian Version (PCL-C); and Global Rating of
Change (GRC) scale

jurisdictions. Notably for moderate-severe injuries [25, 26],
there is much at stake: access to financial entitlements for
treatment, non-economic (pain and suffering) and economic loss; and/or assistance with return to work. Unsurprisingly, people find this stressful and it can have a
substantial impact on their mental health [17, 19, 21, 30].
Furthermore, it has been proposed that seeking financial compensation is a consistent predictor of PTSD due
to: the stressful claims process; constant reminders of
the motor vehicle crash; and rumination over crash circumstances and ongoing symptoms (e.g., at medico-legal
assessments, with treating health professionals and insurers) [21]. Taking into account the greater PTSD
symptomatology and poorer mental health status in the
compensable group, it is plausible this could be due to
any one or more of these factors.
Notwithstanding the impact of claim status on injury
recovery, there appeared to be only marginal improvements in physical and mental health measures over time
in both groups, albeit less in the compensable group.
Despite abundant research into predictors of recovery
following moderate-severe orthopaedic trauma, many of
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which are unrelated to injury severity [2, 4–7, 14–16], it
remains of concern that a population of mostly young
working age males with (self-reported) excellent-good
pre-injury health do not recover to physical and mental
health population norms two years after injury. These
results have been replicated elsewhere [5–8, 66].
Strengths and limitations

This prospective study was a large cohort of moderatesevere injuries following motor vehicle related orthopaedic
trauma. Standardised and validated measures were used;
these were based on existing research including large
population studies [5–8, 40]. Follow up was repeated at
three intervals: six, 12 and 24 months.
Additional baseline measures would have been advantageous including: initial pain intensity; mental health comorbidities such as anxiety, depression and other affective
disorders; and social support indices. These factors have
been associated with seeking financial compensation and
poorer outcomes following orthopaedic trauma [2, 5–7,
13, 15, 16, 21, 31]. Many baseline health measures were
self-reported, which has been associated with underestimating the prevalence of risk factors in the general
population [67]. This could have impacted our results,
although attempts were made to mitigate this by collecting baseline data in person, and the construct of simple
questions with clear parameters to enhance recall of
information.
Other limitations were participant recruitment solely
from hospitals, a moderate number of unscreened
eligible participants, and moderate loss to follow up. For
the unscreened eligible participants, they were similar in
injury type/severity and mechanism of injury to the
screened eligible participants. Further, recruitment was
conducted over a sustained timeframe (2007–2011) to
meet the sample size. For loss to follow up, the study
population characteristics are a plausible reason for this,
participants were predominantly younger males who
tended to be of lower socioeconomic status and who
worked in semi-unskilled occupations. They were often
contactable but would not return questionnaires (see
Fig. 1). Additional sensitivity analysis showed this did not
impact our results. Future research may benefit from a
larger sample size and more resources allocated to recruitment and follow up particularly for a study with a similar
population and aims.
Future research and policy implications

There are considerable implications for planning future
rehabilitation services for this population. Irrespective of
claim status, many have ongoing physical and mental
health problems that do not resolve post injury. In
Australia, rehabilitation is largely directed towards older
people (average age 74 years, 58 % female) [68]. Moreover,
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the current focus is on emergency and surgical care [69].
Our findings, supported by other research, demonstrate
that this population could benefit from additional services
[5, 7, 8, 66].
Over one in five Australians experience mental illness
but only one third of these people seek treatment [31].
There is a greater prevalence of mental illness in young
people and males are less likely than females to seek
treatment. Further, of the two-thirds who do not seek
treatment, 90 % report not needing it [31]. This indicates
that younger males who are more likely to sustain motor
vehicle related orthopaedic trauma have a greater risk of
mental health problems post injury, and not recovering,
and not seeking treatment even if it was available.
There is a need to trial interventions in this population. Self-management programs are a viable avenue,
particularly those with psychosocial components [70, 71].
Internet delivered therapy for chronic pain and anxiety
disorders has shown promising results [72, 73]. There is
also substantial evidence of efficacy for medication use
and cognitive behavioural therapy for mental illness [74,
75]. The challenge will be attracting people to treatment
without attrition and identifying possible barriers [31, 71].
In terms of seeking financial compensation, our findings indicate that if eligible, those with moderate-severe
injuries are likely to make a claim and have poor injury
recovery. There are numerous tools to conduct risk assessments, especially for co-morbidities [2, 5, 13, 16, 40],
but less guidance for approval of appropriate treatment.
However, in NSW insurers are bound by legislation, and
financial entitlements exist for injuries that are causally
related to the motor vehicle crash [48, 49]. Examples include: treating an exacerbation of major depression, not
the entire illness; or providing a vocational program for
return to part-time work in the presence of capacity for
full-time work. For the injured person, clinicians and
insurers, this delineation can be confusing, difficult to
sustain and costly. Furthermore, it does nothing to establish mutual trust or build positive relationships between parties [24, 26, 27]. If desired, legislative change
may be the only way to address this issue.
Alternatively, recommendations from qualitative research could alleviate other adversarial and stressful aspects of the claims process by: redesigning procedures for
medico-legal assessments; reducing onerous paperwork;
improving communication between the parties; using
internet-based technology; making timely decisions about
entitlements; encouraging early access to treatment; and
providing incentives to return to work [24–27, 30]. These
initiatives could diffuse some of the negativity associated
with seeking financial compensation and improve injury
recovery.
Lastly, instruments including perceived injustice, blame,
and/or attributions of external responsibility could be
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advantageous in future studies when investigating the impact of the seeking financial compensation on injury
recovery [62, 76]. Previous mixed methodology research attests to the importance of these factors [2,
24, 26, 27, 62, 65].

Conclusions
Making a claim following motor vehicle related orthopaedic trauma was associated with poor injury recovery,
mainly in relation to mental health status and PTSD.
However, this may be of marginal clinical importance. Irrespective of claim status, the majority had poor injury
recovery on all measures over time, especially for mental
health problems. These findings lend credence to existing research and bring into focus the need for efficacious
mental health interventions. The reasons why seeking
financial compensation is associated with poor injury
recovery remains complex. There is a need for initiatives
to manage potential co-morbidities and address the
adversarial aspects of scheme design.
Abbreviations
ABS, Australian Bureau of Statistics; AIS, abbreviated injury scale; ASCED,
Australian standard classification of education; ASCO, Australian Standard
Classification of Occupations; AU, Australian dollar; AUDIT-C, alcohol use
disorders identification test: self-report version; BMI, body mass index; CALD,
culturally and linguistically diverse; CI, confidence interval; CTP, compulsory
third party; GDP, gross domestic product; GRC, global rating of change;
HILDA, household, income and labour dynamics in Australia; IRSD, index of
relative socioeconomic disadvantage; ISS, injury severity score; MCS, mental
component score; MD, mean difference; NHMRC, national health and medical
research council; NISS, new injury severity score; NSW, New South Wales; PCL-C,
PTSD checklist civilian version; PCS, physical component score; PTSD, post
traumatic stress disorder; RTW, return to work; SD, standard deviation; SEIFA,
socio-economic indexes for areas; SF36v2, short form-36 version 2.0; SIRA, state
insurance regulatory authority; WC, workers compensation
Acknowledgements
We would like to thank Dr Sam Adie, Dr Rajat Mittal and Ms Shirley Cross for
their assistance with recruitment and data collection.
Funding
No funding was received for this study. Professor Ian Cameron’s salary is
supported by an Australian National Health and Medical Research Council
Practitioner Fellowship.
Availability of data and materials
Results from the dataset are presented in the paper. The full dataset is
available from the first author upon request.
Authors’ contributions
Authors DM, IH and IC contributed significantly to: study conception and
design; data acquisition, analysis and interpretation. Author YT conducted
the statistical analysis and provided data interpretation. All authors
contributed to drafting and critical revision of the manuscript.
Authors’ information
Not applicable.
Competing interests
All authors declare that they have no competing interest.
Consent for publication
Not applicable.

Murgatroyd et al. BMC Musculoskeletal Disorders (2016) 17:282

Ethics approval and consent to participate
The study was approved by the governing human research ethics
committees (South Western Sydney Local Health District, South Eastern
Sydney Local Health District, and The University of Sydney). Informed
consent was obtained.
Author details
1
John Walsh Centre for Rehabilitation Research, The University of Sydney,
Kolling Institute, Royal North Shore Hospital, St Leonards, Sydney, NSW 2065,
Australia. 2Ingham Institute for Applied Medical Research and South Western
Sydney Local Health District, South Western Sydney Clinical School, UNSW,
Sydney, Australia.
Received: 14 November 2015 Accepted: 2 July 2016

References
1. Bradley CH, Harrison J. Descriptive epidemiology of traumatic fractures in
Australia. Injury Research and Statistics Series Number 17 Adelaide: AIHW
(AIHW cat no. INJCAT 57). 2004 [Accessed: June 2015]. Available from: www.
aihw.gov.au/WorkArea/DownloadAsset.aspx?id=60129553420.
2. Clay FJ, Newstead SV, Watson WL, Ozanne-Smith J, Guy J, McClure RJ.
Bio-psychosocial determinants of persistent pain 6 months after non-lifethreatening acute orthopaedic trauma. J Pain. 2010;11(5):420–30.
3. Gabbe B, Cameron P, Williamson O, Edwards E, Graves S, Richardson M. The
relationship between compensable status and long-term patient outcomes
following orthopaedic trauma. Med J Aust. 2007;187(1):14–7.
4. Harris IA, Young JM, Dalaludin BB, Solomon MJ. The effect of compensation
on general health in patients sustaining fractures in motor vehicle trauma.
J Orthop Trauma. 2008;22(4):216–20.
5. Mock C, Mackenzie E, Jurkovich G, Burgess A, Cushing B, deLateur B, et al.
Determinants of disability after lower extremity fracture. J Trauma. 2000;
49(6):1002–11.
6. Bosse MJ, MacKenzie EJ, Kellam JF, Burgess AR, Webb LX, Swiontkowski MF,
et al. An analysis of outcomes of reconstruction or amputation of
leg-threatening injuries. N Engl J Med. 2002;347(24):1924–31.
7. MacKenzie EJ, Bosse MJ, Pollak AN, Webb LX, Swiontkowski MF, Kellam JF,
et al. Long-term persistence of disability following severe lower-limb
trauma. Results of a seven-year follow-up. J Bone Joint Surg Am. 2005;87(8):
1801–9.
8. Holbrook TL, Anderson JP, Sieber WJ, Browner D, Hoyt DB. Outcome after
major trauma: 12-month and 18-month follow-up results from the Trauma
Recovery Project. J Trauma. 1999;46(5):765–71. discussion 71–3.
9. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al.
Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21
regions, 1990–2010: a systematic analysis for the Global Burden of Disease
Study 2010. [Erratum appears in Lancet. 2013 Feb 23;381(9867):628 Note:
AlMazroa, Mohammad A [added]; Memish, Ziad A [added]]. Lancet.
2012;380(9859):2197–223.
10. Global, regional, and national incidence, prevalence, and years lived with
disability for 301 acute and chronic diseases and injuries in 188 countries,
1990–2013: a systematic analysis for the Global Burden of Disease Study
2013. Lancet. 2015;386(9995):743–800.
11. Connelly LB, Supangan R. The economic costs of road traffic crashes:
Australia, states and territories. Accid Anal Prev. 2006;38(6):1087–93.
12. Gabbe BJ, Lyons RA, Fitzgerald MC, Judson R, Richardson J, Cameron PA.
Reduced population burden of road transport-related major trauma after
introduction of an inclusive trauma system. Ann Surg. 2015;261(3):565–72.
13. Littleton SM, Cameron ID, Poustie SJ, Hughes DC, Robinson BJ, Neeman T,
et al. The association of compensation on longer term health status for
people with musculoskeletal injuries following road traffic crashes:
emergency department inception cohort study. Injury. 2011;42(9):927–33.
14. Yang Z, Lowe AJ, de la Harpe DE, Richardson MD. Factors that predict poor
outcomes in patients with traumatic vertebral body fractures. Injury.
2010;41(2):226–30.
15. Ehlers A, Mayou RA, Bryant B. Psychological predictors of chronic
posttraumatic stress disorder after motor vehicle accidents. J Abnorm
Psychol. 1998;107(3):508–19.
16. Bhandari M, Busse J, Hanson B, Leece P, Ayeni O, Schemitsch E.
Psychological distress and quality of life after orthopaedic trauma: an
observational study. Can J Surg. 2008;51(1):15–22.

Page 13 of 14

17. Murgatroyd D, Casey P, Cameron I, Harris I. The effect of financial
compensation on health outcomes following musculoskeletal injury:
systematic review. PLoS One. 2015;10:2.
18. Harris I, Mulford J, Solomon M, van Gelder J, Young J. Association between
compensation status and outcome after surgery, a meta-analysis. JAMA.
2005;293(13):1644–52.
19. Elbers NA, Hulst L, Cuijpers P, Akkermans AJ, Bruinvels DJ. Do compensation
processes impair mental health? A meta-analysis. [Review]. Injury.
2013;44(5):674–83.
20. Clay FJ, Newstead SV, McClure RJ. A systematic review of early prognostic
factors for return to work following acute orthopaedic trauma. Injury.
2010;41(8):787–803.
21. Heron-Delaney M, Kenardy J, Charlton E, Matsuoka Y. A systematic review of
predictors of posttraumatic stress disorder (PTSD) for adult road traffic crash
survivors. Injury. 2013;44(11):1413–22.
22. Cassidy D, Carroll L, Cote P, Lemstra M, Bergland A. Effect of eliminating
compensation for pain and suffering on the outcome of insurance claims
for whiplash injury. N Engl J Med. 2000;342(16):1179–86.
23. Cameron ID, Rebbeck T, Sindhusake D, Rubin G, Feyer A-M, Walsh J, et al.
Legislative change is associated with improved health status in people with
whiplash. Spine (Phila Pa 1976). 2008;33(3):250–4.
24. Kilgour E, Kosny A, McKenzie D, Collie A. Interactions between injured
workers and insurers in workers’ compensation systems: a systematic review
of qualitative research literature. J Occup Rehabil. 2015;25(1):160–81.
25. Gabbe BJ, Sleney JS, Gosling CM, Wilson K, Sutherland A, Hart M, et al.
Financial and employment impacts of serious injury: A qualitative study.
Injury. 2014;45(9):1445–51.
26. Murgatroyd DF, Cameron ID, Harris IA. Understanding the effect of
compensation on recovery from severe motor vehicle crash injuries: a
qualitative study. Inj Prev. 2011;17(4):222–7.
27. Lippel K. Workers describe the effect of the workers' compensation process
on their health: a Quebec study. Int J Law Psychiatry. 2007;30(4–5):427–43.
28. Spearing NM, Connelly LB. Is compensation "bad for health"? A systematic
meta-review. [Review]. Injury. 2011;42(1):15–24.
29. Spearing NM, Connelly LB, Gargett S, Sterling M. Does injury compensation
lead to worse health after whiplash? A systematic review. [Review].
Pain. 2012;153(6):1274–82.
30. Grant GM, O'Donnell ML, Spittal MJ, Creamer M, Studdert DM. Relationship
between stressfulness of claiming for injury compensation and long-term
recovery: a prospective cohort study. JAMA Psychiatry. 2014;71(4):446–53.
31. Slade S, Johnston A, Teesson M, Whiteford H, Burgess P, Pirkis J, et al. The
Mental Health of Australians 2, Report on the 2007 National Survey of
Mental Health and Wellbeing Canberra: Department of Health and Ageing;
2009 [Accessed: August 2015]. Available from: https://www.health.gov.au/
internet/main/publishing.nsf/content/A24556C814804A99CA257BF0001
CAC45/$File/mhaust2.pdf
32. Carroll LJ, Connelly LB, Spearing NM, Cote P, Buitenhuis J, Kenardy J.
Complexities in understanding the role of compensation-related factors on
recovery from whiplash-associated disorders: discussion paper 2. Spine
(Phila Pa 1976). 2011;36(25 Suppl):S316–21.
33. Grant G, Studdert DM. Poisoned chalice? a critical analysis of the evidence
linking personal injury compensation processes with adverse health
outcomes. Melbourne University Law Review. 2009;33:865–85.
34. Gopinath B, Jagnoor J, Harris IA, Nicholas M, Casey P, Blyth F, et al.
Prognostic indicators of social outcomes in persons who sustained an injury
in a road traffic crash. Injury. 2015;46(5):909–17.
35. Casey PP, Feyer AM, Cameron ID. Identifying predictors of early non-recovery in a
compensation setting: The Whiplash Outcome Study. Injury. 2011;42(1):25–32.
36. Australian Bureau of Statistics. 4250.0.55.001 - Perspectives on Education
and Training: Social Inclusion, 2009 Canberra: Australian Bureau of Statistics;
2011 [Accessed March 2016]. Available from: http://www.abs.gov.au/
ausstats/abs@.nsf/Lookup/4250.0.55.001Main+Features62009
37. Bagley S, White H, Golomb B. Logistic regression in the medical literature:
Standards for use and reporting, with particular attention to one medical
domain. J Clin Epidemiol. 2001;54:979–85.
38. Wilson VanVoorhis CR, Morgan BL. Understanding power and rules of
thumb for determining sample sizes. Tutor Quant Methods Psychol.
2007;3(2):43–50.
39. Kreidler SM, Muller KE, Grunwald GK, Ringham BM, Coker-Dukowitz ZT,
Sakhadeo UR, et al. Online power computation for linear models with and
without a baseline covariate. J Stat Softw. 2013;54:10.

Murgatroyd et al. BMC Musculoskeletal Disorders (2016) 17:282

40. Cole DC, Mondloch MV, Hogg-Johnson S. Early claimant cohort prognostic
modelling G. listening to injured workers: how recovery expectations
predict outcomes–a prospective study. Can Med Assoc J. 2002;166(6):749–54.
41. The Abbreviated Injury Scale. 1990 Revision, Update 98. Barrington, Illinois:
Association for the Advancement of Automotive Medicine; 1998.
42. Baker SP, O'Neill B, Haddon Jr W, Long WB. The injury severity score: a
method for describing patients with multiple injuries and evaluating
emergency care. J Trauma. 1974;14(3):187–96.
43. Stevenson M, Segui-Gomez M, Lescohier I, Di Scala C, McDonald-Smith G.
An overview of the injury severity score and the new injury severity score.
Inj Prev. 2001;7(1):10–3.
44. Australian Bureau of Statistics. National Health Survey: Users’ Guide –
Electronic Publication, Cat.no. 4363.0.55.001: Australian Bureau of Statistics;
2004–05 [Accessed: January 2015]. Available from: http://www.abs.gov.au/
AUSSTATS/abs@.nsf/DetailsPage/4363.0.55.0012004-05?OpenDocument
45. Australian Bureau of Statistics. 4363.0.55.001 - Australian Health Survey:
Users' Guide, 2011–13 Canberra: Australian Bureau of Statistics; [Accessed:
October 2013]. Available from: http://www.abs.gov.au/ausstats/abs@.nsf/
Lookup/292447A4B9454E9FCA257B8D00229E9F?opendocument.
46. Australian Institute of Health and Welfare. National Health Priority Areas:
Australian Institute of Health and Welfare; 2005 [Accessed August 2015].
Available from: http://www.aihw.gov.au/nhpa/index.cfm.
47. Murgatroyd DF, Harris IA, Tran Y, Cameron ID. Predictors of return to work
following motor vehicle related orthopaedic trauma. BMC Musculoskelet
Disord. 2016;17(1):1–13.
48. Motor Accidents Authority of NSW, If you've been injured: Motor
Accidents Authority of NSW; [Accessed August 2015]. Available from:
http://www.maa.nsw.gov.au/if-youve-been-injured.
49. WorkCover, NSW, Workers compensation claims Sydney, NSW: WorkCover,
NSW; [Accessed: August 2015]. Available from: http://www.workcover.nsw.
gov.au/workers-compensation-claims.
50. Ware JE, Kosinski M, Bjorner JB, Turner-Bowker DM, Gandek B, Maruish ME.
User's Manual for the SF-36v2 Health Survey. 2nd ed. Lincoln, RI:
QualityMetric Incorporated; 2007.
51. Wyrwich KW, Tierney WM, Babu AN, Kroenke K, Wolinsky FD. A comparison
of clinically important differences in health-related quality of life for patients
with chronic lung disease, asthma, or heart disease. Health Serv Res.
2005;40(2):577–91.
52. Warkentin LM, Majumdar SR, Johnson JA, Agborsangaya CB, Rueda-Clausen
CF, Sharma AM, et al. Weight loss required by the severely obese to achieve
clinically important differences in health-related quality of life: two-year
prospective cohort study. BMC Med. 2014;12:175.
53. National Center for PTSD. Posttraumatic Stress Disorder Checklist Boston:
National Center for PTSD; 1993 [Accessed May 2015]. Available from:
http://www.istss.org/assessing-trauma/posttraumatic-stress-disorderchecklist.aspx.
54. Blanchard EB, Jones-Alexander J, Buckley TC, Forneris CA. Psychometric
properties of the PTSD Checklist (PCL). Behav Res Ther. 1996;34(8):669–73.
55. Weathers FW, Litz BT, Herman DS, Huska JA, Keane TM. The PTSD Checklist
(PCL): reliability, validity and diagnostic utility. San Antonio Texas: Paper
presented at: 9th Annual Meeting of International Society for Traumatic
Stress Studies; 1993.
56. U.S. Department of Veterans Affairs. PTSD: National Center for PTSD
Washington DC: U.S. Department of Veterans Affairs; [Accessed: May 2015].
Available from: http://www.ptsd.va.gov/professional/assessment/adult-sr/
ptsd-checklist.asp
57. Kamper SJ, Maher CG, Mackay G. Global rating of change scales: a review of
strengths and weaknesses and considerations for design. J Man Manip Ther.
2009;17(3):163–70.
58. Fischer D, Stewart AL, Bloch DA, Lorig K, Laurent D, Holman H. Capturing
the patient's view of change as a clinical outcome measure. JAMA.
1999;282(12):1157–62.
59. Preston CC, Colman AM. Optimal number of response categories in rating
scales: reliability, validity, discriminating power, and respondent preferences.
Acta Psychol (Amst). 2000;104(1):1–15.
60. Trogdon JG, Finkelstein EA, Hylands T, Dellea PS, Kamal-Bahl SJ.
Indirect costs of obesity: a review of the current literature. Obes Rev.
2008;9(5):489–500.
61. Blyth FM, March LM, Brnabic AJ, Jorm LR, Williamson M, Cousins MJ.
Chronic pain in Australia: a prevalence study. Pain. 2001;89(2–3):127–34.

Page 14 of 14

62. Sullivan M, Adams H, Horan S, Maher D, Boland D, Gross R. The role of
perceived injustice in the experience of chronic pain and disability: scale
development and validation. J Occup Rehabil. 2008;18(2):249–61.
63. Hickling EJ, Blanchard EB, Buckley TC, Taylor AE. Effects of attribution of
responsibility for motor vehicle accidents on severity of PTSD symptoms,
ways of coping, and recovery over six months. J Trauma Stress.
1999;12(2):345–53.
64. Delahanty DL, Herberman HB, Craig KJ, Hayward MC, Fullerton CS, Ursano
RJ, et al. Acute and chronic distress and posttraumatic stress disorder as a
function of responsibility for serious motor vehicle accidents. J Consult Clin
Psychol. 1997;65(4):560–7.
65. Thompson J, O'Donnell M, Stafford L, Nordfjaern T, Berk M. Association
between attributions of responsibility for motor vehicle crashes, depressive
symptoms, and return to work. Rehabil Psychol. 2014;59(4):376–85.
66. Gabbe BJ, Simpson PM, Sutherland AM, Wolfe R, Lyons RA, Cameron PA.
Evaluating time points for measuring recovery after major trauma in adults.
Ann Surg. 2013;257(1):166–72.
67. Newell SA, Girgis A, Sanson-Fisher RW, Savolainen NJ. The accuracy of
self-reported health behaviors and risk factors relating to cancer and
cardiovascular disease in the general population: a critical review.
Am J Prev Med. 1999;17(3):211–29.
68. NSW Health. NSW Rehabilitation Model of Care, NSW Health Rehabilitation
Redesign Project, Final Report - Model of Care Sydney: NSW Health; 2015
[Accessed August 2015]. Available from: http://www.aci.health.nsw.gov.au/
resources/rehabilitation/rehabilitation-model-of-care/NSW-Rehabilitationmoc-2014.pdf
69. Balogh ZJ, Reumann MK, Gruen RL, Mayer-Kuckuk P, Schuetz MA, Harris IA,
et al. Advances and future directions for management of trauma patients
with musculoskeletal injuries. Lancet. 2012;380(9847):1109–19.
70. Wegener ST, Mackenzie EJ, Ephraim P, Ehde D, Williams R. Self-management
improves outcomes in persons with limb loss. Arch Phys Med Rehabil.
2009;90(3):373–80.
71. Castillo RC, Wegener ST, Newell MZ, Carlini AR, Bradford AN, Heins SE, et al.
Improving outcomes at Level I trauma centers: an early evaluation of the
Trauma Survivors Network. J Trauma Acute Care Surg. 2013;74(6):1534–40.
72. Eccleston C, Fisher E, Craig L, Duggan GB, Rosser BA, Keogh E. Psychological
therapies (Internet-delivered) for the management of chronic pain in adults.
The Cochrane database of systematic reviews. 2014;2:Cd010152.
73. Olthuis JV, Watt MC, Bailey K, Hayden JA, Stewart SH. Therapist-supported
Internet cognitive behavioural therapy for anxiety disorders in adults.
Cochrane Database Syst Rev. 2015;3:Cd011565.
74. Hofmann SG, Asnaani A, Vonk IJ, Sawyer AT, Fang A. The efficacy of
cognitive behavioral therapy: a review of meta-analyses. Cognit Ther Res.
2012;36(5):427–40.
75. Watts BV, Schnurr PP, Mayo L, Young-Xu Y, Weeks WB, Friedman MJ.
Meta-analysis of the efficacy of treatments for posttraumatic stress disorder.
J Clin Psychiatry. 2013;74(6):e541–50.
76. Franche RL, Severin CN, Lee H, Hogg-Johnson S, Hepburn CG, Vidmar M,
et al. Perceived justice of compensation process for return-to-work:
development and validation of a scale. Psychol Inj Law. 2009;2(3):225–37.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

