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Abstract
Background: To determine factors predicting the duration of time away from work following acute orthopaedic
non life threatening trauma
Methods: Prospective cohort study conducted at four hospitals in Victoria, Australia. The cohort comprised 168
patients aged 18-64 years who were working prior to the injury and sustained a range of acute unintentional
orthopaedic injuries resulting in hospitalization. Baseline data was obtained by survey and medical record review.
Multivariate Cox proportional hazards regression analysis was used to examine the association between potential
predictors and the duration of time away from work during the six month study. The study achieved 89% follow-up.
Results: Of the 168 participants recruited to the study, 68% returned to work during the six month study.
Multivariate Cox proportional hazards regression analysis identified that blue collar work, negative pain attitudes
with respect to work, high initial pain intensity, injury severity, older age, initial need for surgery, the presence of
co-morbid health conditions at study entry and an orthopaedic injury to more than one region were associated
with extended duration away from work following the injury. Participants in receipt of compensation who reported
high social functioning at two weeks were 2.58 times more likely to have returned to work than similar participants
reporting low social functioning. When only those who had returned to work were considered, the participant
reported reason for return to work “ to fill the day” was a significant predictor of earlier RTW [RR 2.41 (95% C.I 1.354.30)] whereas “financial security” and “because they felt able to” did not achieve significance.
Conclusions: Many injury-related and psycho social factors affect the duration of time away from work following
orthopaedic injury. Some of these are potentially modifiable and may be amenable to intervention. Further
consideration of the reasons provided by participants for returning to work may provide important opportunities
for social marketing approaches designed to alleviate the financial and social burden associated with work
disability.

Background
One of the most important predictive characteristics of
return to work (RTW) following injury is the duration
of sick leave taken post-injury [1,2]. Lessons learnt from
the natural history of lower back pain are that the
longer a person remains off work following injury, the
higher the risk of ongoing work disability [2]. Early and
durable RTW is a desired outcome of occupational
rehabilitation and injury compensation systems [3].
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While substantial research has been directed towards
musculoskeletal injuries resulting from cumulative
trauma, there has been little research examining factors
predicting the duration of time away from work following acute trauma. Acute orthopaedic trauma of all severities is a common reason for hospitalization and is
often associated with ongoing pain and disability [4-6].
In the small number of studies that address this injury
population; higher education, white collar work, high
self efficacy and strong social support were associated
with earlier RTW while the receipt of compensation and
the presence of depression or post traumatic stress were
associated with extended time off work [7-9]. However,
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a number of these studies have had small sample sizes
of no more than 60-80 participants [10-12] or considered factors related to time to return to functioning
rather than time to RTW [13]. Surprisingly, there has
been little consideration in analyses of the reason’s stated by workers for returning to work.
The aim of this study was to identify factors that
influence the time to RTW in a sample of participants,
both compensated and not compensated, who had been
hospitalized following acute non life threatening orthopaedic trauma resulting in a range of injuries. The focus
was on factors measured early in the course of recovery
and that may be potentially amenable to intervention.
The study hypothesis is derived from a bio-psychosocial
model approach to musculoskeletal work disability; that
postulates that factors related to the person, their psychosocial functioning and their environment are as
important as physical factors relating to the injury in
determining duration of time off work [14]. Finally, for
participants who returned to work during the course of
the six month study, the study examined whether reasons stated by participants for returning to work were
associated with an increased probability of early RTW.

Methods
Study design and setting

The Determinants of Outcome in Orthopaedic trauma
(DOOT) study is a multi-centre prospective follow-up
cohort study conducted in the state of Victoria,
Australia.
Patients and Procedure

Patients presenting to one of four hospitals in Victoria
as a result of sustaining acute orthopaedic trauma were
recruited to the project. Study hospitals were selected to
achieve a representative sample of all people of working
age admitted to Victorian public hospitals annually as a
consequence of sustaining acute unintentional trauma
following an analysis of the Victorian Admitted Episodes
Dataset [15]. The VAED is a dataset of acute patient
hospital admissions representing 100% coverage of hospital admissions to public hospitals in Victoria.
Hospitals were selected in different geographical
regions that broadly reflected a range of socioeconomic
status in patients admitted to hospitals. The choice of
hospitals was also based on their trauma status under
the Victorian State trauma system in order to facilitate
the recruitment of patients with a range of orthopaedic
injuries. They included a regional hospital, two metropolitan hospitals and a level 1 major trauma hospital.
The Level 1 trauma hospital receives more serious injuries or concerning presentations.
The sample inclusion criteria were people aged 18 to
64 who were employed for a wage during the four
weeks prior to the injury with English language skills
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sufficient to allow completion of questionnaires. Patients
were excluded if they had sustained an intentional
injury, were not employed, or if medical staff considered
them to be medically unfit to provide informed consent.
Patients with a significant traumatic brain injury associated with prolonged loss of consciousness were
excluded because of the documented cognitive sequelae
that are not comparable to other types of injury.
Injury factors were retrieved from the patient medical
record in order to allow for the coding of the injury
according to the Abbreviated Injury Scale (AIS) [16] and
the subsequent calculation of the Injury Severity Score
(ISS). Patients were classed as having a minor injury if
they had an ISS 1-8, moderate injury ISS: 9-15 and a
major injury ISS > 15 [17]. The AIS coding was also
used to create categories of orthopaedic injuries according to the site of injury.
Patients were recruited following presentation to the
hospital emergency department as a result of their
injury. Following informed consent, collection of demographic and occupation data together with a retrospective assessment of pre-injury health was conducted at
recruitment and patients were further surveyed by
phone or in person if they were still in hospital, 2
weeks, 12 weeks and 6 months following their injury.
All patients were recruited and followed up between
March 2005 and October 2006
Study Factors

Factors used in the analysis were chosen with respect to
the hypothesis being tested and reflected findings from
the literature as well as discussions with key informants.
The possible predictors of outcome were grouped as
follows.
1. Demographic factors: Age and gender.
2. Pre-injury health: A history of prior pain and the
presence of co-morbid health conditions at entry to
the study.
3. Injury factors: The main factor was the Injury
Severity Score. Other factors were the presence of
an orthopaedic injury to more than one region and
whether the injury required initial surgery.
4. Occupation factors. Work category (full time or
part time), blue collar worker and self employment.
5. Psychosocial factors: Education, compensation status; reported pain levels post injury and psychosocial
factors including pain attitudes, recovery expectations and the presence of psychological distress in
the form of depression, anxiety or stress.
Pain intensity was measured at the two week followup using the short form McGill Pain Questionnaire, a
validated dedicated pain measurement tool [18]. Participants were asked to rate their overall pain since the
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injury according to a six item adjectival scale. The scale
is scored: no pain, mild, discomforting, distressing, horrible, and excruciating [18]. Responses were dichotomised into the following groups (high: distressing/
horrible/excruciating versus mild: no pain/mild/
discomforting).
Compensable status was measured by asking participants if they were receiving injury compensation from
state based compensation authorities responsible for
work injury and transport related injury. Self employed
workers and Commonwealth Government employees
are not covered for work related injury under the state
based workers compensation scheme [19].
Recovery beliefs were measured by asking the participants at the two week follow-up to rate on a scale from
0-10 the extent to which they believed they would
recover enough to return to their usual pre-injury activities [20]. High scores represented strong recovery
beliefs. The scores were skewed in the direction of high
scores. In order to give sufficiently large cell counts for
statistical power, the variable was dichotomised such
that scores from 8-10 reflected strong recovery beliefs
and scores from 0-7 low to medium beliefs.
A single item question on pain, as it relates to work
was adapted from the Survey of Pain attitudes (SOPA),
a validated instrument that assesses the impact of
patients’ feelings about pain control, solicitude, medication, disability, emotion, medical cure and harm [21,22].
Participants were asked at the two week follow-up if
they agreed or disagreed with the statement that they
shouldn’t work with their current level of pain. Possible
responses were 1. Strongly agree 2. Moderately agree 3.
Slightly agree 4. Slightly disagree, 5. Moderately disagree
6. Strongly disagree. Responses were dichotomised agree
(1-3) vs. disagree (4-6).
Co-morbid health conditions were obtained from the
medical records pertaining to the current injury. Age
was assessed for the effect of each year as a continuous
variable.
The social functioning scale from the 36 item Short
Form (SF36) Health Survey; a validated generic questionnaire that examines health related functioning and
well being from the patient’s viewpoint was used to
examine social functioning at the two week follow-up
[23,24]. The SF36 has been demonstrated to be comprehensive and psychometrically robust in many studies
and has been validated in an injury population [24,25].
The scale includes two questions which measure the
impact of the injury on normal social activities [23]. The
scale is scored from 0-100 with higher scores reflecting
better scores. Raw scores were dichotomised such that
scores above 75 reflected high social functioning and
scores from 0-74 low to moderate social functioning.
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Negative emotional states of depression, anxiety and
stress were assessed using the DASS21 a generic measure comprising three self-report scales [26]. These measures were collected retrospectively to establish preinjury baselines and prospectively at the two weeks follow-up. The scales were scored and categorised according to the recommended cut-offs [27]. A composite
variable (normal versus psychological distress) was created in which participants who reported symptoms of
depression, anxiety or stress regardless of severity was
grouped together and participant’s whose responses
were categorised as normal for depression, anxiety and
stress were similarly grouped.
Participants who had returned to work during the
study were asked to state the reasons for their RTW. A
list of options was provided and participants were able
to provide other responses. More than one response was
permitted. The most common responses were dichotomised (e.g “to fill the day” vs. all alternate responses)
and considered as factors in the multivariate analysis of
factors associated with the time of RTW in those who
returned to work during the study period.
Variables with multiple categories were dichotomized
for analysis to give sufficiently large cell counts for adequate statistical power in the multivariate analysis.
Dichotomous categories defined for each factor were:
educational status (completed university degree versus
completed less than university degree, ISS scores (ISS<9
versus ISS>= 9) based on the common groupings for
minor, moderate and major trauma and co-morbid
health conditions (none versus one or more).
Assessment of Return to Work outcomes

The main outcome in the analysis was the time (in days)
until first RTW on either full duties or modified work
following the injury event. At each follow-up time point,
participants were asked if they had returned to work.
Participants who answered in the affirmative were asked
on what date they returned to work. If a participant
who had returned to work reported that they were
doing the same duties and hours as they had been prior
to the injury, this was recorded as full duties. If a participant reported that they were working modified hours
and/or performing different or a reduced number of
tasks as a result of their injury, this was recorded as
modified work.
The time variable was constructed by subtracting the
RTW date provided by the participant from the date of
the injury as indicated by the medical records. Ninetytwo of the 104 participants who returned to work provided the exact date of return; the remaining participants were only able to indicate the month that they
returned. In those cases, the midpoint of the month was
used as the date of first RTW in order to minimise
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possible error. The participants own statement of return
to work was not validated from other sources.
The second outcome under consideration included
only those who had returned to work by six months
and, as such, there was no censoring due to non return
to work or loss to follow-up.
Statistical analysis

Kaplan-Meier estimate analyses were used to plot the
cumulative proportions of study participants returning
to work as a function of the duration of time off work
and to calculate the median time to RTW for the whole
group. This was done for each of the independent risk
factors, one factor at a time. The Log Rank test and Breslow tests were used to test the equality of survival functions [28,29]. Visual inspection of graphical output was
used to assess whether levels of each factor violated the
proportional hazards assumption.
Cox Proportional Hazard (PH) regression analysis was
used to examine the combined effect of personal, occupational, injury and psychosocial factors on the duration
of time off work. Subjects were right censored if lost to
follow-up or if they did not RTW during the six month
study period.
In order to reduce the potentially large number of factors included in the multivariate models, in the first
instance the relationship between the study factors and
the outcome of interest was examined using univariate
Cox (PH) regression analyses. Variables were included
in the multivariate model if both the P value from the
univariate Cox regression analysis and the P value from
the test of equality of survival functions were statistically
significant at p <= 0.15. Age as a continuous variable
was included in the multivariate model irrespective of
the level of significance. Correlation coefficients were
also calculated for all independent variables considered
for the model. If a correlation >0.35 was found between
a pair of determinants, one factor was removed from
the analysis. All remaining factors of interest were
entered simultaneously into the model. Potential confounders were then included in the model one at a time.
Factors that violated the proportional hazards assumption were treated as time dependent covariates if they
satisfied the criteria for use in the model or included as
stratifying variables if they did not.
In the analysis of those participants who returned to
work during the study, all study factors were entered
simultaneously into the model. The reasons stated by
participants for RTW were then tested in the model one
at a time regardless of the level of significance achieved
in the univariate analysis. Only RTW reasons that
achieved a statistical significance at p = 0.05 or changed
the relative rate ratios by more than 10% remained in
the final model. Potential confounders were then tested
in the model one at a time.
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A confounding factor was retained in the model if it
was a statistically significant predictor of the outcome
and the hazard rates of other factors in the model were
changed by >10%. If the potential confounder was not
significant but the hazard rates were changed by >10%
the two models were compared and a decision was
made on whether to retain the variable in the final
model. The decision was based on whether or not the
confounder changed the overall conclusions for the final
model. Two way interactions between study factors were
tested by adding interactions to the model one at a time.
Interactions were retained in the final model if they
improved the log likelihood of the model with a statistical significance of p < 0.05 based on the chi-squared
test of model fit improvement. Potentially influential
outliers were assessed by visual inspection of graphical
output of plotted DfBeta variables. If the removal of the
outlier resulted in considerable change to the effect
sizes of other factors in the model represented by the
model parameters or changed the parameter significance
levels and hence the overall conclusions, then the outlier
was removed from the final model reported.
The Hazard ratios reported in the regression analyses
are presented as a relative RTW rate ratio (RR) with
95% confidence intervals (95% C.I). The RR provides an
estimate of the relative likelihood of RTW at any given
time after the injury. A RR below 1 means the factor is
associated with extended time off work relative to the
reference category. A RR > 1 means the factor is associated with reduced time off work. A significance probability (P) values of < 0.05 was considered significant.
The SPSS software (Version 15.0, SPSS Inc, USA) was
used for all statistical analyses.
Ethics

Ethics approval was obtained from the Standing Committee on Ethics in Research Involving Humans of Monash University and the corresponding ethics committees
at all participating hospitals.

Results
Demographics and Injury characteristics

One hundred and sixty eight patients were recruited to
the study and completed baseline surveys. The numbers
of potentially eligible subjects, refusals, and participants
are shown in Figure 1. Information on RTW status at
six months was available for 152 participants (90.4%).
The mean age of the sample was 37.7 years and the
cohort consisted primarily of men (75%). Using the ISS
to classify injuries; 88 patients sustained minor injuries
(ISS 1-8), 69 moderate (ISS 9-15) and 11 major injuries
(ISS>15). The majority of orthopaedic injuries sustained
were isolated or multiple injuries to the lower or upper
extremities (73%). Eleven percent of the sample sustained both orthopaedic and non orthopaedic injuries.
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Figure 1 Flow chart documenting study recruitment. (*Includes persons not employed and persons with English language skills that would
preclude participation in the study. #According to inclusion and exclusion criteria)

For 77% of the participants, their injury included a fracture. Other orthopaedic injuries sustained by participants included dislocations, lacerations, tendon tears,
and partial or complete amputation of fingers or toes.
At the end of the follow-up period 104 participants
had returned to work and 48 participants remained off
work. Sixteen participants were lost to follow-up and
were coded as censored cases for the analyses. Unadjusted Kaplan-Meier estimates of the cumulative proportion of study participants returning to work at 3, 4.5 and
6 months post injury were 0.44, 0.60 and 0.68 respectively. The median time to RTW was 97 days (SD:
11.71). Of those who returned to work, 56% returned
first to modified work. There was no significant difference in the duration of time off work between those
who returned to modified work and those who returned
to full duties.
Cumulative proportions returning to work by 6 months
post injury were 0.78 for ISS minor injuries versus 0.53
for participants sustaining injuries with an ISS>9 (Table
1). The median time to RTW was 77 days for ISS 1-8 and
150 days for ISS>8. For non compensated patients, the
median time to RTW was 64 days and 146 days for participants in receipt of injury compensation. The difference
in overall time to recovery for ISS 1-8 versus ISS>9 and
for compensated versus non compensated participants
was statistically significant (p = 0.01).
Univariate analysis showed characteristics of the participants associated with earlier RTW included higher

social functioning at 2 weeks post injury and self
employment. Factors associated with a slower RTW
included injury factors, psychosocial factors and job
characteristics. Receipt of compensation, negative pain
attitudes with respect to work, injury severity, initial
need for surgery, orthopaedic injury to more than one
region, co-morbid health conditions at study entry and
blue collar work were all associated with increased time
off work. Age, gender, education, prior pain and psychological distress at two weeks post injury were not associated with time to RTW in univariate analysis.
In the final multivariate Cox (PH) model, after adjustment for gender; the presence of co-morbid health conditions, high initial pain intensity, older age, negative
pain attitudes in relation to work, blue collar work, an
orthopaedic injury to more than one body region and
an injury that required initial surgery were all associated
with increased time off work. High recovery beliefs,
injury severity, and age did not reach statistical significance. Results of the Cox regression analysis are
reported in Table 2.
Interactions were tested and two interactions met the
criteria to remain in the model. In the first interaction
(social functioning by receipt of compensation), the
reference category was those who had low social functioning and were not receiving compensation. The interaction indicated that the effect of compensation status
was not consistent across different levels of social functioning. The addition of the interaction complicates

Clay et al. BMC Musculoskeletal Disorders 2010, 11:6
http://www.biomedcentral.com/1471-2474/11/6

Page 6 of 11

Table 1 Univariate and Kaplan-Meier Estimates of the Cumulative Proportions of RTW by participant characteristics
Proportion with First RTW by

Gender
Age

Univariate analysis

N

3 months

4.5 months

6 months

P

Relative Rate
Ratio

95% C.I

Male

126

0.42

0.56

0.66

0.130

1.38

(0.90-2.10)

Female

42

0.56

0.70

0.78

18-34 yrs

70

0.42

0.56

0.67

35-44 yrs
45-64 yrs

44
54

0.53
0.44

0.61
0.63

0.66
0.65

0.645
0.948

1.12
0.98

(0.69-1.81)
(0.62-1.55)

Education*

Less than
University

136

0.43

0.56

0.63

0.374

1.23

(0.77-1.96)

University

32

0.58

0.74

0.77

Shouldn’t work
with current
pain level*

Disagree

52

0.61

0.75

0.79

0.001

0.48

(0.32-0.72)

Agree

103

0.34

0.50

0.59

No

145

0.43

0.56

0.63

0.005

2.14

(1.24-3.64)

Yes

23

0.83

0.90

0.90

Low

104

0.52

0.68

0.72

0.021

0.61

(0.41-0.93)

0.719

0.93

(0.62-1.37)

0.002

0.53

(0.36-0.79)

0.036

0.62

(0.40-0.96)

0.001

0.51

(0.34-0.76)

0.007

0.45

(0.25-0.80)

0.118

1.47

(0.90-2.41)

0.020

0.62

(0.42-0.93)

Self employed
worker *
Initial pain
intensity*
Psychological
distress
Receipt of
Compensation*
Co-morbid
health
conditions*
Injury severity
score*
Orthopaedic
injury: > than 1
region*

High

64

0.36

0.47

0.58

No

94

0.50

0.60

0.66

Yes

67

0.40

0.57

0.68

No

72

0.58

0.74

0.79

Yes

91

0.37

0.41

0.57

No

112

0.51

0.67

0.71

Yes

56

0.36

0.47

0.57

1-8

88

0.54

0.70

0.78

>9

80

0.36

0.48

0.53

No

137

0.52

0.65

0.71

Yes

31

0.20

0.38

0.45

124

0.51

0.63

0.69

Low

37

0.33

0.48

0.56

No

81

0.54

0.67

0.76

Yes

87

0.37

0.51

0.56

No

49

0.54

0.72

0.79

0.012

0.59

(0.39-0.89)

Yes
No

118
128

0.42
0.45

0.54
0.58

0.60
0.64

0.479

1.17

(0.75-1.85)

Yes

34

0.57

0.64

0.73

High

44

0.66

0.74

0.79

0.001

2.02

(1.33-3.07)

Low

115

0.38

0.54

0.61

Recovery beliefs* High
Blue Collar
Worker*
Initial surgery
required*
Pain prior to
injury
Social
functioning*

*Significant p < 0.15 (Log Rank Test/Breslow test) The data in the table do not refer to either the Log Rank or Breslow test.
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Table 2 Significant Independent Predictors (Adjusted) of the Relative Rate Ratio of RTW during the six month study
Main effects model only
Factor

P

Relative Rate Ratio
(adjusted)

95% C.I

Should not work with current pain:
agree

0.007

0.54

0.35-0.84

Co-morbid conditions: one or more

0.027

0.59

0.37-0.94

Blue collar worker

0.016

0.56

0.35-0.89

Orthopaedic injury: more than one
region

0.030

0.49

0.26-0.93

Social functioning: high

0.009

1.89

1.17-3.07

Injury severity: ISS >9

0.036

0.36

0.39-0.97

Age (cont)

0.017

0.17

0.96-0.99

Self employed

0.015

2.31

1.18-4.53

Main effects plus interactions
Factor

P

Relative Rate Ratio
(adjusted)

95% C.I

Should not work with current pain:
agree

0.002

0.49

0.31-0.77

High Initial pain intensity

0.008

0.47

0.27-0.82

Co-morbid conditions: one or more
Blue collar worker

0.016
0.008

0.56
0.52

0.35-0.89
0.32-0.84

Initial need for surgery

0.034

0.61

0.39-0.96

Orthopaedic injury: more than one
region

0.007

0.41

0.21-0.78

Injury severity: ISS>9

0.045

0.63

0.39-0.99

Age (cont)

0.037

0.98

0.96-0.99

Education*high initial pain level

0.006

4.50

1.55-13.09

Relative rate ratio for interaction
Social functioning* receipt of
compensation

0.56 × 0.47 × 4.50 = 1.18
0.010

Relative rate ratio for interaction

3.58

1.35-9.47

1.22 × 0.59 × 3.58 = 2.58

Factors included in the final main effects model. Shouldn’t work, age, education, injury severity, compensation, blue collar worker, co-morbidities, orthopaedic
injury to more than one region, high initial pain, recovery beliefs, self employment. Confounding Factors tested but did not remain in the final model: gender,
prior pain

interpretation of the coefficients of the main effects of
the terms comprising the interaction. Participants who
reported high social functioning at two weeks post
injury and were in receipt of injury compensation had a
2.58 times increased rate of RTW when compared to
participants in receipt of compensation who reported
low social functioning. In the second interaction (education by initial pain levels), the reference category was
those who were educated to less than University level
and reporting low initial pain levels at two weeks post
injury. Participants reporting high initial pain levels who
were educated to university level had marginally less
time away from work (Relative Rate ratio: 1.13) than
participants reporting high initial pain but educated to
less than University.
Reasons for Return to Work

Of those who went back to work, the median time to
RTW for participants who reported that it was “because

they felt able to” was 72 days versus 58 days for all
other reasons. Those who reported “financial security”
as the reason for RTW returned in a median time of 54
days versus 64 days for other responses. The difference
in the median time to RTW was not statistically significant for either reason. Participants who indicated they
went back to work in order “to fill their day” showed a
statistically significant difference in time to recovery (log
rank: p = 0.036, data not shown) when compared to
participants who reported other reasons for returning to
work. The median time to RTW was 45 days for those
who needed “to fill their day” versus 60 days for other
responses. Ninety three percent of participants who
reported the need “to fill the day” were back at work by
three months compared to 66% who indicated other
reasons.
In univariate analysis, characteristics associated with
less time off work included, self employment, the need
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“to fill the day” and higher social functioning whereas
characteristics associated with slower RTW included
high initial pain intensity, co-morbid health conditions
and psychological distress. Injury severity, compensation,
age, gender and education were not associated with time
off work for participants who returned to work within 6
months (data not shown).
In the final Cox PH analysis when considered in the
context of other factors in the model, factors associated
with slower RTW in those that returned to work within
6 months included high initial pain intensity, co-morbid
health conditions and the need “to fill the day”. Financial security and “because I feel able to” were individually tested in the model but did not fulfil the criteria to
remain in the model. When “to fill the day” was added
to the model, it was a significant predictor of less time
off work [ARR 2.19 (95% C.I: 1.23-3.88)]. To fill the day
showed evidence of a confounding effect on both comorbid health conditions and high initial pain intensity.
Results of the Cox regression analysis are reported in
Table 3.
Interactions were tested and one interaction (co-morbid health conditions by self employed worker) met the
criteria to remain in the model. For this interaction, the
reference category was those who reported no co-morbid health condition and were not self employed. The
interaction indicated that the effect of co-morbidities
was not consistent across different types of work. Participants who reported co-morbidities at study entry and
were self employed had 2.63 times less time off work
than similar participants who worked for an employer.
Potential influential observations were again assessed
by plotting DfBeta variables. One observation was

identified as potentially influential and removed from
the analysis and the model rerun after first ensuring
that the case did not reflect a data entry or coding
error. As the removal of the observation did not significantly change the effect sizes of other factors in the
model or the conclusions drawn from the model, the
final model includes all observations.

Discussion
To date, the focus of most research on disability following acute orthopaedic trauma has been on outcomes following major trauma, severe life threatening injuries or
specific injuries [30,31]. There has been a relative lack
of research addressing minor or moderate injuries
despite the knowledge that these injuries are common
and contribute significantly to the burden of injury both
with respect to short term as well as lifetime morbidity
[32,33]. The current study was designed to establish
determinants of the duration of time off work following
a range of non life threatening orthopaedic injuries
requiring hospitalization. The findings confirm that injuries of both minor and moderate severity are associated
with extended time away from work. In this study, the
cumulative proportions of RTW by six months are 0.78
for minor injuries and 0.53 for injuries of moderate or
higher severity. During the six-month study period, 68%
of participants were able to RTW; of those, 56%
returned to modified work as a result of ongoing injury
related limitations.
The significant social and financial costs to the injured
person and their family as well as the costs to the
employer of replacing a worker off work as a result of
an injury (regardless of where it occurred or its level of

Table 3 Significant Independent Predictors (Adjusted) of the Relative Rate Ratio of RTW for participants who returned
to work during the 6 month study.
Main effects model only
Factor
Co-morbid conditions: one or more

P

Relative Rate Ratio
(adjusted)

95% C.I

0.001

0.52

0.33-0.84

To Fill the day

0.003

2.19

1.23-3.88

High Initial pain intensity

0.022

0.57

0.35-0.92

P

Relative Rate Ratio
(adjusted)

95% C.I

Co-morbid conditions: one or more

0.001

0.44

0.26-0.72

To Fill the day

0.003

2.41

1.35-4.30

High Initial pain intensity

0.008

0.51

0.31-0.84

Co-morbid conditions* self
employment

0.009

7.14

1.62-31.48

Main effects plus interaction
Factor

Relative rate ratio for interaction

0.44 × 0.84 × 7.14 = 2.63

Factors included in the final main effects model (Shouldn’t work, social functioning, psychological distress, age, orthopaedic injury to more than one region, self
employment, co morbidities, initial pain intensity, self employment. Study factors tested that did not remain in the final model: financial security, because I feel
able to. Confounding factors tested but did not remain in the final model: gender, education, injury severity
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severity) underscore the public health impact of these
injuries in terms of lost work days as well as the costs
associated with ongoing rehabilitation. Together, they
highlight the need for ongoing research into factors that
effect the duration of time off work.
Many of the determinants identified in this study
including blue collar work and older age are consistent
with other studies both in acute and cumulative trauma
populations [7,34,35]. These are further outlined below.
In common with other studies, gender was not a significant predictor of the duration of time off work. Our
study sample included a similar proportion of males to
these studies [8,9]. Other factors that were not measured including job demands, post traumatic stress, and
income may also impact on the extent of time off work.
The rate of RTW observed in this study is consistent
with the findings from other studies that include similar
injuries and the same follow-up periods [8].
A number of studies have found that pre-injury medical conditions are associated with ongoing disability following acute trauma [36]. In the current study, preinjury co-morbid health conditions were associated with
delayed RTW. One third of our sample reported at least
one health condition at study entry including obesity,
cancer, illicit drug use, and depression or anxiety. These
conditions may affect the recovery process by limiting
the person’s ability to physically or psychologically
engage with rehabilitation programs. The finding of an
interaction between pre-injury co-morbidities and self
employment is worth noting. Participants reporting comorbid health conditions who were self employed had a
2.63 times increased rate of RTW when compared to
similar participants who worked for an employer. Self
employed workers have limited entitlements under the
Victorian workers compensation scheme and unless
they have some form of income protection insurance
coverage would only be eligible for limited wage replacement through the social security system in the event of
extended disability [19]. The lack of insurance coverage
may result in self employed workers returning to work
earlier regardless of the nature of their injury or the presence of pre-injury co-morbidities. The effect of this on
longer term health and disability has not been studied.
In the current study, we found that a number of injury
related factors including injury severity, the initial need
for surgery and an orthopaedic injury to more than one
region were associated with extended time off work.
These findings are consistent with other studies that
have shown that higher scores indicating more severe
injuries on either the Hand Injury Severity Scale or the
Modified Hand Injury Severity Scale are associated with
extended time off work [12,37]. An injury that required
initial surgery was also associated with extended time
off work in the current study. This factor has received
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little attention in the literature although in a study of
factors that predicted days of total disability following a
work-related traumatic amputation, the number of surgical procedures was a significant predictor of more
days of total disability [38].
There were a number of significant interactions
between study factors that provide additional insight
into the effects of factors of importance. Systematic
reviews have noted the strong effect of high initial pain
intensity on disability [39]. Although the mechanism by
which high initial pain leads to disability is unknown, it
is possible that it initiates a set of behaviours that result
in the affected person being more prone to psychological distress. This study provides support for the role of
a higher level of education marginally attenuating this
effect. The study also found that negative pain attitudes
with respect to work as measured by a single item
adapted from the survey of pain attitudes (SOPA) was
associated with extended time off work. The SOPA
developers report that people who demonstrate negative
pain attitudes with regards to belief in ones ability to
function because of pain are more likely to experience
ongoing disability [22].
The receipt of compensation has been noted as a
strong correlate of extended work disability in many studies [40] although in this and other studies it was not a
significant predictor of outcome. In univariate analysis,
the receipt of compensation was associated with slower
recovery. However, when considered in the context of
other factors, the receipt of compensation did not
achieve statistical significance (p = 0.052). The results
suggest that this factor may be important and worthy of
further study but that the analysis lacked sufficient
power to detect a significant effect. While only 54% of
study participants received some injury compensation,
we did not establish what that entailed and only a small
number of participants indicated that they were pursuing litigation.
In the current study, high social functioning (SF-36)
measured at two weeks post injury was associated with
an increased rate of RTW. Social functioning may reflect
social support both with respect to the home and work
as well as personal coping skills including self efficacy.
Similar findings have been observed in a study of RTW
after severe multiple injuries although in this study
social functioning was measured at two years post-injury
[31]. The findings from our study suggest that the measurement of social functioning at an early stage in
recovery may provide valuable insight into longer term
recovery. Interpreting the significant interaction between
social functioning and compensation status showed that
the effect of high social functioning was attenuated by
the receipt of compensation such that the relative rate
of RTW was increased in those who reported high social
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functioning and were in receipt of compensation. It suggests that the receipt of compensation may have more
of a negative effect on RTW in those that do not report
high social functioning. This finding warrants follow-up
in future studies.
Survival analyses of factors predicting time to RTW
commonly considers both participants who have
returned to work together with participants who are
censored because they did not RTW or were lost to follow-up. In a secondary analysis, we restricted our sample to only those participants who went back to work in
order to determine whether the reasons provided by
participants for returning to work were significant predictors of outcome when considered in the context of
other factors. As far as we are aware, no study has considered reasons provided by injured workers for RTW in
multivariate analyses. Those participants who went back
to work in order “to fill their day” returned 2.41 times
faster than participants who provided alternate
responses after adjusting for potential confounding.
Neither financial security nor “because they were able
to” predicted the duration of time off work. Our findings concur with clinical impressions by treating providers as well as studies on the role of work that conclude
that work provides a sense of purpose to the day by providing structure, activities and an opportunity to be part
of something [41]. The findings highlight the need for
further consideration of reasons provided by injured
workers as they are potentially amenable to targeting
using social marketing approaches. Social marketing has
been used as an effective strategy for delivering preventive health messages including changing societal views
on back pain [42].
The results of the study should be interpreted in light
of a number of strengths and limitations. The strengths
of this study include its prospective longitudinal design,
high follow-up rate and that only ten percent of cases
were censored due to missing data. The study is limited
by its small sample size which limits the number of factors that can be assessed and the levels within these factors that can be considered discretely and also affects
the power of the study and its ability to detect effects.
The heterogeneous nature of injuries means that conclusions with respect to particular injury types can only
be limited. Twelve percent of those who went back to
work were only able to provide the month that they
returned and we were not in a position to validate this
from other sources. As such this has the potential to
introduce bias; however the use of the midpoint of the
month for these participants should limit the extent of
any bias. Other potential limitations involve the use of
an individual item from the SOPA as a marker of pain
attitudes as this approach has not been validated in an
orthopaedic trauma population. Finally, while the
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retrospective measurement of pre-injury health is considered important as it allows for comparison by which
to assess individual recovery; the potential for recall bias
to affect the person’s view of their pre-injury health
must be acknowledged. As long as the assessment is
made as soon after the injury event occurred as practicably possible, this approach is considered reasonable
[43].

Conclusions
This study has demonstrated the importance of a number of injury related and psychosocial factors on the rate
of RTW following acute non life threatening orthopaedic trauma. The number of factors predictive of time
away from work highlights that RTW following injury
represents a complex and multifactorial process and
presents potential challenges with respect to how to
address the problem. A number of the significant determinants of outcome are potentially amenable to intervention. Of those participants who had returned to
work, those that reported the need “to fill the day”
returned to work earlier. An increased understanding of
the determinants of time to RTW and the reasons for
RTW from the viewpoint of the injured worker is essential to understanding the complexity of the RTW process, improving functional outcomes and reducing the
social and financial burden associated with injuries.
Acknowledgements
The authors wish to thank the study site hospitals for facilitating the
opportunity to recruit patients to the study and gratefully acknowledge the
patients who agreed to take part in the study and share their experiences.
We wish to acknowledge the efforts of the staff that assisted with the
telephone follow-up of participants, their dedication was essential to the
success of the study. The Transport Accident Commission and the Monash
University Postgraduate Students Fund provided funding for the study. The
funding bodies played no role in the design, conduct, analysis or
interpretation of the data or in the writing of this article. FJC was the
recipient of an NHMRC Public Health Scholarship and VIC-Health scholarship,
and a participant in the CIHR strategic training program in Work Disability
Prevention.
Author details
1
Monash University, Accident Research Centre, Clayton, Victoria, 3800,
Australia. 2NSW Injury Risk Management Research Centre, University of NSW,
Sydney, NSW, 2052, Australia. 3Monash University, Department of Forensic
Medicine, Victorian Institute of Forensic Medicine, Southbank, Victoria, 3006,
Australia.
Authors’ contributions
FC conceived of the study, participated in its design and coordination, was
responsible for the acquisition of data, participated in the design of the
statistical analysis, performed the statistical analysis, analysed and interpreted
the data and prepared the manuscript. SV participated in the design of the
statistical analysis and the analysis and interpretation of the data and in
review of the manuscript for important intellectual content. WW participated
in the design and coordination of the study. JOS participated in the design
and coordination of the study. RM participated in the coordination of the
study, the analysis and interpretation of the data and in the review of the
manuscript for important intellectual content. All authors read and approved
the final manuscript.

Clay et al. BMC Musculoskeletal Disorders 2010, 11:6
http://www.biomedcentral.com/1471-2474/11/6

Competing interests
The authors declare that they have no competing interests.
Received: 21 July 2009
Accepted: 5 January 2010 Published: 5 January 2010
References
1. Dunstan DA, Covic T: Compensable work disability management: A
literature review of biopsychosocial perspectives. Aust Occup Ther J 2006,
53(2):67-77.
2. Waddell G: The epidemiology of low back pain. The back pain
revolution. Edinburgh: Churchill Livingstone, 2 2004.
3. Harrison K, Allen S: Features of occupational rehabilitation systems in
Australia: A map through the maze. Work 2003, 21(2):141-152.
4. Williamson OD, Epi GD, Gabbe BJ, Physio B, Cameron PA, Edwards ER,
Richardson MD: Predictors of moderate or severe pain 6 months after
orthopaedic injury: a prospective cohort study. J Orthop Trauma 2009,
23(2):139-144.
5. Harris IA, Young JM, Rae H, Jalaludin BB, Solomon MJ: Factors associated
with back pain after physical injury: a survey of consecutive major
trauma patients. Spine 2007, 32(14):1561-1565.
6. Urquhart DM, Williamson OD, Gabbe BJ, Cicuttini FM, Cameron PA,
Richardson MD, Edwards ER: Outcomes of patients with orthopaedic
trauma admitted to level 1 trauma centres. ANZ J Surg 2006, 76(7):600606.
7. MacKenzie EJ, Bosse MJ, Kellam JF, Pollak AN, Webb LX, Swiontkowski MF,
Smith DG, Sanders RW, Jones AL, Starr AJ, McAndrew MP, Patterson BM,
Burgess AR, Travison T, Castillo RC: Early predictors of long-term work
disability after major limb trauma. J Trauma 2006, 61(3):688-694.
8. Hou W-H, Tsauo J-Y, Lin C-H, Liang H-W, Du C-L: Worker’s compensation
and return-to-work following orthopaedic injury to extremities. J Rehabil
Med 2008, 40(6):440-445.
9. Schnyder U, Moergeli H, Klaghofer R, Sensky T, Buchi S: Does patient
cognition predict time off from work after life-threatening accidents?.
Am J Psychiatry 2003, 160(11):2025-2031.
10. Mason S, Wardrope J, Turpin G, Rowlands A: Outcomes after injury: A
comparison of workplace and nonworkplace injury. J Trauma 2002,
53(1):98-103.
11. Rosberg HE, Carlsson KS, Dahlin LB: Prospective study of patients with
injuries to the hand and forearm: Costs, function, and general health.
Scan J Plastic and Reconstr Surg and Hand Surg 2005, 39(6):360-369.
12. Urso-Baiarda F, Lyons RA, Laing JH, Brophy S, Wareham K, Camp D: A
prospective evaluation of the Modified Hand Injury Severity Score in
predicting return to work. Int J Surg 2008, 6(1):45-50.
13. Glancy KE, Glancy CJ, Lucke JF, Mahurin K, Rhodes M, Tinkoff GH: A study
of recovery in trauma patients. J Trauma 1992, 33(4):602-609.
14. Schultz I, Stowell A, Feuerstein M, Gatchel R: Models of Return to Work for
Musculoskeletal Disorders. J Occup Rehabil 2007, 17(2):327-352.
15. Department Human Services: The Victorian Admitted Episode Database:
An Overview. Melbourne: Acute Health Division, Department of Human
Services, 14 2004.
16. Association for the Advancement of Automotive Medicine: Association for
the Advancement of Automotive Medicine The Abbreviated Injury Scale
1990 Revision Update 98. Barrington Illnois 1998.
17. Baker SP, O’Neill B, Haddon W Jr, Long WB: The injury severity score: a
method for describing patients with multiple injuries and evaluating
emergency care. J Trauma 1974, 14(3):187-196.
18. Melzack R: The short-form McGill Pain Questionnaire. Pain 1987,
30(2):191-197.
19. Workers Rights and Responsibilities. http://www.worksafe.vic.gov.au/wps/
wcm/connect/WorkSafe/Home/Laws+and+Regulations/Worker+Rights+and
+Responsibilities/, Accessed July 1, 2009.
20. Cole DC, Mondloch MV, Hogg-Johnson S, Early Claimant Cohort Prognostic
Modelling G, Cole DC, Mondloch MV, Hogg-Johnson S: Listening to injured
workers: how recovery expectations predict outcomes–a prospective
study. Cmaj 2002, 166(6):749-754.
21. Jensen MP, Karoly P, Braver S: The measurement of clinical pain intensity:
a comparison of six methods. Pain 1986, 27(1):117-126.
22. Jensen MP, Turner JA, Romano JM, Lawler BK: Relationship of pain-specific
beliefs to chronic pain adjustment. Pain 1994, 57(3):301-309.

Page 11 of 11

23. Ware J jr, Snow K, Kosinski M, Gandek B: SF-36 Health Survey: Manual and
Interpretation Guide. Boston: The Health Institute, New England Medical
Center 1993.
24. Ware JE Jr: SF-36 health survey update. Spine 2000, 25(24):3130-3139.
25. Kopjar B: The SF-36 health survey: a valid measure of changes in health
status after injury. Inj Prev 1996, 2(2):135-139.
26. Lovibond PF, Lovibond SH: The structure of negative emotional states:
comparison of the Depression Anxiety Stress Scales (DASS) with the
Beck Depression and Anxiety Inventories. Behavi Res & Ther 1995,
33(3):335-343.
27. Lovibond S, Lovibond P: Manual for the Depression Anxiety Stress Scale.
Sydney: The Psychology Foundation Monograph Inc, Second 1995.
28. Kaplan EL, Meier P: Nonparametric estimation from incomplete
observations. J Am Stat Assoc 1958, 53:457-481.
29. Hosmer DW, Lemeshow S: Applied survival analysis: regression modeling
of time to event data. New York: Wiley 1999.
30. Read KM, Kufera JA, Dischinger PC, Kerns TJ, Ho SM, Burgess AR, Burch CA:
Life-altering outcomes after lower extremity injury sustained in motor
vehicle crashes. J Trauma 2004, 57(4):815-823.
31. Soberg HL, Finset A, Bautz-Holter E, Sandvik L, Roise O: Return to work
after severe multiple injuries: a multidimensional approach on status 1
and 2 years postinjury. J Trauma 2007, 62(2):471-481.
32. McClure RJ: The importance of minor injury. Aust NZ J Public Health 1996,
20(1):97-98.
33. McClure RJ, Douglas RM: The public health impact of minor injury. Accid
Anal Prev 1996, 28(4):443-451.
34. Du Bois M, Szpalski M, Donceel P: Patients at risk for long-term sick leave
because of low back pain. Spine J 2009, 9(5):350-359.
35. Henschke N, Maher CG, Refshauge KM, Herbert RD, Cumming RG, Bleasel J,
York J, Das A, McAuley JH: Prognosis in patients with recent onset low
back pain in Australian primary care: inception cohort study. BMJ 2008,
337:a171.
36. Harris IA, Young JM, Rae H, Jalaludin BB, Solomon MJ: Predictors of general
health after major trauma. J Trauma 2008, 64(4):969-974.
37. Wong JYP: Time Off Work in Hand Injury Patients. J Hand Surg 2008,
33(5):718-725.
38. Hebert JS, Ashworth NL: Predictors of return to work following traumatic
work-related lower extremity amputation. Disabil Rehabil 2006, 28(10):613618.
39. Scholten-Peeters GG, Verhagen AP, Bekkering GE, Windt van der DA,
Barnsley L, Oostendorp RA, Hendriks EJ: Prognostic factors of whiplashassociated disorders: a systematic review of prospective cohort studies.
Pain 2003, 104(1-2):303-322.
40. Harris I, Mulford J, Solomon M, van Gelder JM, Young J: Association
between compensation status and outcome after surgery: a metaanalysis. JAMA 2005, 293(13):1644-1652.
41. Evans T: Work: a self affirming experience. New Paradigm 2002, June:3-4.
42. Buchbinder R: Self-management education en masse: effectiveness of
the Back Pain: Don’t Take It Lying Down mass media campaign. Med J
Aust 2008, 189(10 Suppl):S29-32.
43. Bouillon B, Kreder HJ, Eypasch E, Holbrook TL, Kreder HJ, Mayou R, NastKolb D, Pirente N, Schelling G, Tiling T, Yates D: Quality of life with
multiple injuries - basic issues, assessment and recommendations.
Restorative Neurology and Neuroscience 2002, 20:125-134.
Pre-publication history
The pre-publication history for this paper can be accessed here:http://www.
biomedcentral.com/1471-2474/11/6/prepub
doi:10.1186/1471-2474-11-6
Cite this article as: Clay et al.: Bio-psychosocial determinants of time
lost from work following non life threatening acute orthopaedic
trauma. BMC Musculoskeletal Disorders 2010 11:6.

