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General 

Modernising WorkCover WA 
 

The established WorkCover WA scheme is not fit for purpose. 
 

Current 18/19 WorkCover scheme trend statistics record that for an annual 
expenditure of $901 million the scheme managed 15,712 lost time claimants and 
during the last four years long duration claims (more than 60 days off work) increased 
from 30% to 38% or 5960 workers. 42% or about 2500 workers per year do not return 
to their previous full work capacity and about 1500 never return to work. 25% of 
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claimants off work for more than 10 days had not returned to work 7-9 months post 
injury and a further 17% were only managing a partial return to work. 

 
That gives a total of 42% failing to recover and numerous studies have demonstrated 
that injured workers not returning to work for a year typically become permanently 
disabled. 

 
These injured workers failing to recover and return to work have not suffered major 
physical trauma; 48% of the injuries are classified as sprains and strains and a further 
21% wounds or bruising and the mechanism is classified as body stressing, strikes to 
the body or falls in 80% of cases. 24% are employed in the predominantly non-manual 
health and education sectors. 

 
Although the reason such a significant proportion of injured workers fail to return to 
work and frequently become permanently disabled is often not reported, it is very 
likely to be due to persisting pain and psychosocial factors, such as distress, poor 
coping strategies, and low value treatments, such as opioids. Most will have 
developed disabling chronic pain syndromes. 

 
Approximately 25% of injured workers can be identified within days of the injury as 
having a susceptibility to develop disabling chronic pain syndromes and associated 
delayed recovery and delayed RTW. This susceptibility will become actualised if the 
psychosocial mechanisms promoting chronic pain disability are not identified and 
managed appropriately soon after injury. 

 
The long-established medical care model for injured workers remains entrenched in 
an outdated biomedical model. Almost routine use of MRI, CT or ultrasound imaging 
inevitably reveals degenerative change pathology which frequently is not symptomatic 
but most frequently it initiates a pathway to inappropriate and ineffective passive 
therapies including surgical interventions, and opioids. It is documented that injured 
workers have significantly more surgical interventions with significantly worse 
outcomes than their non-WorkCover counterparts. Similarly, injured workers who 
start taking opioids for their pain have worse RTW outcomes than those who don’t. 
The high fees paid for passive and surgical interventional therapy for injured workers 
incentivises overservicing. 

 
New South Wales WorkCover statistics reveal that only 3% of injured workers 
undergoing fusion surgery for low back pain return to their preinjury work and 
numerous studies have documented that following neck and back fusion surgery for 
persistent spinal pain more patients statistically consume more opiate medication 
following the surgery than they did before. 

 
Pain Clinics can confirm that many of the most disabled, distressed and opiate 
dependent chronic pain patients we manage were originally work injured patients 
frequently subjected to multiple failed surgeries and adversarial litigation. They are 
destined to become lifelong burdens to themselves, their families and the medical and 
social support system. 

 
The strong impression we are left with is that the current treatment and management 
system is income (on the part of the treatment providers) rather than outcome (for 
the injured workers) driven. 

 
During the last five years two high-quality controlled studies have demonstrated that 
changing the treatment and management paradigm for injured workers can largely 
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prevent the development of chronic pain disability and achieve far better sustained 
RTW outcomes than treatment as usual, and this can be accomplished at less cost 
than the current established treatment system. 

 
In the WISE study (1) 95% of the treatment group returned to work by three months 
post injury and blinded interviews one year after the intervention showed that 43% of 
the treatment as usual control group developed chronic pain versus only 14% in the 
treatment group. 

 
The second study, a replication of the WISE protocol with injured Australia Post 
workers (2), has demonstrated similar RTW rates in half the time achieved by usual 
care protocols. These pivotal studies together confirm the thesis that early 
identification of the risk factors for delayed recovery and managing them within the 
first few weeks after injury achieves far better outcomes for the workers and their 
employers than the generally applied usual care/wait and see approach that 
predominates in the WA WorkCover Scheme. 

 
The current system employs and relies upon orthopaedic and occupational physician 
specialists to arbitrate diagnoses and advise treatment pathways for injured workers 
failing to return to work. Most frequently these specialists have little or no knowledge 
of the mechanisms and management of persisting painful conditions and the risks 
associated with the development of chronic pain. 

 
The management of injured workers failing to recover in the expected time span 
frequently becomes adversarial with legal involvement on both sides aggravating the 
situation and hugely increasing costs. 31% of the $307 million of annual service 
payments for injured workers is currently spent on legal and administration services. 
Modernisation of the management of injured workers must now be based on 
recognition of the fact that we now have the knowledge on how to prevent long-term 
disability following often minor work injuries, but it will require a fundamental change 
in the current medical management model. 

 
The WISE study and the replicating Australian Post study demonstrate that injured 
workers at risk of developing chronic pain disability can be identified within days of 
the injury by the 10-item Orebro questionnaire (3) which should now be universally 
applied by insurers and GPs when they first encounter an injured worker. The at-risk 
workers must then be provided with an appropriate early intervention management 
pathway as per the WISE study protocol. This will not require additional funding as the 
Australian studies have demonstrated approximately 25% treatment cost savings 
compared to current management. However, it will require further specific training of 
GPs, participating specialists and allied health therapists and the re-orientation of 
insurers and employers. It is a systemwide intervention and not a magic bullet, but it 
has been demonstrated to be feasible in Australia (4,5,6). 
The cost saving of preventing a significant percentage of injured workers from 
becoming permanently disabled is enormous, not just to the WorkCover system but to 
the Health, Social Support and National Economies. 
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Abstract
Purpose To evaluate whether a protocol for early intervention addressing the psychosocial risk factors for delayed return to 
work in workers with soft tissue injuries would achieve better long-term outcomes than usual (stepped) care. Methods The 
study used a controlled, non-randomised prospective design to compare two case management approaches. For the interven-
tion condition, workers screened within 1–3 weeks of injury as being at high risk of delayed returned to work by the Örebro 
Musculoskeletal Pain Screening Questionnaire—short version (ÖMPSQ-SF) were offered psychological assessment and 
a comprehensive protocol to address the identified obstacles for return to work. Similarly identified injured workers in the 
control condition were managed under usual (stepped) care arrangements. Results At 2-year follow-up, the mean lost work 
days for the Intervention group was less than half that of the usual care group, their claim costs were 30% lower, as was the 
growth trajectory of their costs after 11 months. Conclusions The findings supported the hypothesis that brief psychological 
risk factor screening, combined with a protocol for active collaboration between key stakeholders to address identified psy-
chological and workplace factors for delayed return to work, can achieve better return on investment than usual (stepped) care.

Keywords Screening · Psychosocial factors · Workers’ compensation · Work injury · Early intervention

Introduction

Soft tissue (musculoskeletal) injuries are the most common 
work-related injuries and while little time is lost from work 
for most cases, a small proportion have delayed recovery 

and delayed return to work (RTW) [1, 2]. For this group, 
length of absence is associated with an increased risk of 
never returning to work; longer term ill-health and financial 
insecurity; and costs to the community [2–4]. Prospective 
studies indicate that psychological and social/environmen-
tal factors are strong predictors of delayed recovery and 
disability associated with chronic pain [5–7]. As many of 
these psychosocial risk factors (e.g. anxiety, depression, We would like to dedicate this paper to the memory of Dr 
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catastrophizing, poor workplace support) are modifiable, 
interventions targeting them could prevent long-term dis-
ability [8].

We know that psychologically-informed treatments pro-
vided for injured workers without psychological risk factors, 
are no better than usual treatment [9]. However, superior 
benefits have been found when they are employed only for 
patients with psychological risk factors [9–11].

When RTW is the goal, an additional focus on the work-
place appears essential [12, 13] For example, an RCT of the 
effectiveness of a guideline-based intervention within one 
company, found implementation of the experimental inter-
vention was impeded by unforeseen organizational obsta-
cles at one of two sites, thereby undermining the results 
[14]. Recently, Cullen et al. [15] confirmed that better RTW 
results are obtained when treatment for injured workers is 
integrated with workplace support, but implementation is a 
major challenge. In a compensable environment, integrat-
ing the treatment protocol within the normal practice of the 
insurance company, as well as the workplace, has also been 
recognized as important [13].

At the conceptual level, the relatively new field of 
Implementation Science provides useful frameworks for 
addressing these challenges. The Exploration, Prepara-
tion, Implementation, Sustainment (EPIS) framework for 
implementation research [16] has been recommended for 
the conceptualization and planning of RTW interventions 
for injured workers [17] as it takes into account interacting 
and multi-level factors. Specifically, the EPIS framework 
identifies five domains to be considered: intervention char-
acteristics, outer setting (regulators, treatment providers), 
inner setting (workplace), characteristics of the individuals 
involved, and the actual process of implementation. This 
perspective was used in the present study to guide the sus-
tained implementation of the intervention protocol with an 
insurer and a large, multi-site workplace. The primary goal 
was to test whether early screening for psychological risk 
factors, coupled with an intervention that incorporated the 
EPIS perspective could achieve reduced lost time from work.

Methods

The work injury screen early (WISE) study intervention 
protocol was initially tested in a small pilot study in Syd-
ney [18]. The protocol entailed a coordinated approach to 
injured hospital workers identified by a brief psychologi-
cal screening instrument as high risk for delayed recovery. 
The intervention targeted both psychological and workplace 
risk factors. The usual-care approach, as recommended 
by the existing state-wide guidelines for injured workers 
[19], follows a stepped-care model [20] whereby consider-
ing psychological and social risk factors is indicated only 

after a poor response to initial treatment (6–8 weeks after 
the injury). In the WISE protocol, those injured workers 
(IWs) who had taken medically-sanctioned time off work 
were screened for psychological risk factors within the first 
1–3 weeks after their injury, regardless of progress in initial 
treatment, and an intervention plan was to be implemented 
immediately.

Participants and Pain Sites

Study participants were recruited from consecutive injured 
(public) hospital workers with work-related soft tissue 
injury. Initial consent for screening (by telephone) was 
obtained by the insurance case manager 1–3 weeks after 
injury and those consenting were administered the 10-item 
Örebro Musculoskeletal Pain Screening Questionnaire—
Short Form (ÖMPSQ-SF) [21, 22]. Additional consent from 
those offered the intervention arm of the trial was obtained 
later at the workplace.

The Case managers (CMs) of the insurance company 
(known as a ‘Scheme Agent’ in the New South Wales 
(NSW) Workers’ Compensation system) were divided into 
two independent teams by the senior management: one for 
the designated Intervention hospitals and the other for the 
designated Control (Usual Care) hospitals.

The completed screening instruments were scored sepa-
rately by the Research Manager, who advised only the CMs 
for the Intervention hospitals and the hospital’s return-to-
work (RTW) Coordinators of the outcome. The insurance 
claims team, the workplace, and the treatment providers for 
the Control hospitals were not given this advice and were 
therefore blind to the risk status for their IWs. The workers 
from the Intervention hospitals met with their RTW Coordi-
nator within a week to discuss what the study entailed. Those 
who consented were enrolled for the intervention arm of 
the study. Those who declined to participate received usual 
care (as for the Control condition, but were out of the study 
as their classification as high risk was no longer blinded). 
The identified high-risk workers from the Control hospitals 
received usual care under the NSW Workers’ Compensa-
tion system. Prospective participants were recruited between 
September 2013 and June 2015. This resulted in fewer par-
ticipants being recruited than originally intended, but the 
funding bodies, including the employer, wanted recruitment 
to stop in order to enable the Control hospitals and others 
across the state to implement the intervention protocol. As 
a result, the Research Manager’s role was changed to Imple-
mentation Manager to facilitate the general implementation 
across the state during the follow-up period.
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Specific Hypotheses Tested

The Intervention condition would have significantly fewer 
lost work days over the ensuing 2 years period.

The mean costs of claims (for lost time and treatments) 
would be less for the Intervention condition.

Inclusion/Exclusion Criteria

Health care workers reporting work-related soft tissue 
injuries that were accepted by the insurer, and had taken 
(medically-sanctioned) time off work due to their injury. All 
participants had to be able to read and speak English well 
enough to not require an interpreter. All participants pro-
vided verbal informed consent to participate in the screening 
phase prior to the telephone screening.

Exclusion Criteria

Prospective participants were excluded if they had made a 
stress (or psychological injury) claim, had no time off work, 
had been assessed by their treating doctor as requiring surgi-
cal intervention, or declined to participate.

Study Design

A controlled, non-randomised, prospective design was used 
(Fig. 1). The outcomes of high-risk workers from Interven-
tion hospitals were compared with the outcomes of similar 

high-risk workers from other (public) hospitals (controls). 
Assignment of workers to Intervention or Control groups 
was based on which hospital employed them.

Public hospitals with the largest staffing levels were 
selected by the employer (the NSW Ministry of Health) 
to participate. The representative (MM) of the Ministry 
of Health (not the researchers) independently assigned the 
hospitals to Intervention (n = 11) or Control groups (n = 6) 
and attempted to balance those in inner city areas versus 
suburban and peripheral regions, as well as the injury rates 
for the previous 2 years. This was intended to maximise the 
chances of equivalent numbers in each condition.

Since both RTW coordinators and supervisors at each 
workplace were integral contributors to the intervention pro-
tocol and usual care, random assignment to treatment/control 
was not possible. Instead, blinding of the claims team, RTW 
coordinators, supervisors and treatment providers regarding 
the risk status of controls was employed.

Data on work status, lost days, and costs were maintained 
by the insurer as normal for a minimum of 2 years from the 
date of injury. At 1 year from the date of injury all partici-
pants were telephoned by an independent research assistant, 
blind to the group status of each worker, to answer ques-
tions on their current work and pain status, treatment and 
RTW experiences. Originally, it was intended to include a 
5 year follow-up, but as mentioned earlier the funding bod-
ies, including the employer, decided to stop the trial after 
2-years of follow-up as they felt the outcomes were clear 
and they wanted to implement the protocol to the Control 

Fig. 1  Study design
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(usual care) sites and all public hospitals across the state. 
Follow-up data collection continued until the last participant 
reached the 2-year follow-up.

Sample Size

Based on differences in time lost for the high-risk patients in 
the pilot study (standardised mean difference approximately 
0.3) and our expectation that our study would have a stronger 
effect, we used a standardised mean difference of 0.4, with 
alpha = 0.05 and power = 0.8 to calculate the sample for the 
main study [18]. This yielded a requirement of 100 cases per 
group, but to allow for possible drop-outs we added 10% per 
group (i.e. 110 high risk workers per group, 220 in total). 
This figure is similar to the estimated sample size for a simi-
lar study in Norway [23].

Protocol for Intervention Condition

As this study involved several stakeholders working in a 
coordinated way, the (abbreviated) roles of each are speci-
fied here. A fuller account is currently in preparation for 
separate publication. The implementation of the protocol 
by all stakeholders was monitored closely by the Research 
Manager throughout the project to ensure adherence, as 
much as possible.

Workplaces and RTW Coordinators

Workplace interventions depended upon what workplace 
RTW obstacles were identified by the psychologist or RTW 
coordinator for each worker. The RTW coordinator met 
(face to face) with all high risk workers within a week of 
the telephone screening to recruit them for the study and, if 
successful, to arrange for them to see the selected psycholo-
gist within the next week for an assessment and possible 
treatment.

The RTW coordinator was expected to be in regular con-
tact with the workers, as well as their General Practitioner 
(GP), CM, and the treating psychologists throughout their 
treatment. They were also expected to work closely with 
each worker’s workplace supervisor to assist the RTW pro-
cesses, including managing any identified workplace RTW 
obstacles.

Psychologists

To participate in the project the psychologists had to work 
near the Intervention hospitals, to be experienced in manag-
ing injured workers, and to agree to follow the intervention 
protocol. This required them to assess the workers within a 
week of referral and to address any identified psychologi-
cal obstacles to RTW within six sessions. They were also 

expected to maintain regular contact with both the work-
place (RTW coordinator) and other treatment providers, as 
appropriate (GP, physiotherapist).

Nominated Treating Doctor (GP)—Primary Care General 
Medical Practitioners

The GPs were chosen by the injured workers, as per normal 
for injured workers in NSW. The CM at the insurance com-
pany contacted each GP in the initial stages of establishing 
the claim (their ‘3-point contact’ with the injured worker, 
GP, and RTW coordinator). The GPs were informed their 
patient was in an approved trial and details of the trial were 
provided by the RTW coordinator.

The (Insurance) Case Manager (CM)

The CM referred the participating workers to a selected 
independent medical consultant (usually an occupational 
or rehabilitation physician) for an early specialist review 
(between 6 and 8 weeks after the injury).

If required, the CM arranged a case conference involving 
the worker, their GP, RTW coordinator, and CM. The case 
conference was intended to review the obstacles to RTW and 
to reach agreement on a plan for overcoming them.

Independent Medical Consultants (IMCs)

The IMCs agreed to review all referred workers within 
6–8 weeks and then to liaise with the GP, RTW Coordinator 
and CM. If appropriate, the IMC was asked to reassure the 
worker that s/he had a soft-tissue injury that would resolve 
fairly quickly and they should be able to RTW without risk.

Physiotherapists

As usual in NSW, the physiotherapists providing care were 
selected by the workers’ GPs and reported to the CM and 
GP on their progress. The physiotherapists treating Interven-
tion workers were advised by the CM that the worker was 
participating in a study aimed at facilitating early RTW. The 
physiotherapists were expected to have a good understanding 
of the importance of an activity-based approach to treatment. 
The approved basic physiotherapy treatment plan was eight 
sessions.

Independent Physiotherapy Consultant (IPC)

An independent physiotherapist (RB) conducted a file 
review of any case if the treating physiotherapist requested 
more than eight sessions, and then recommended to the case 
manager if the request should be accepted or denied. When 
necessary, the IPC reminded the treating physiotherapists 
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under review of the importance of using an activity-based 
approach.

Protocol for Control Condition

High risk workers at the Control hospitals received treat-
ment as usual under the Work Cover NSW Soft Tissue Injury 
Guidelines [19].

Measures

Screening Measure

The ÖMPSQ-SF contains ten items, each scored on a 0–10 
scale, to yield a possible score between 0 and 100. Work-
ers scoring ≥ 50 (out of 100) were considered at high-risk 
of delayed recovery [21]. This criterion was validated in 
Sydney. [22]

Outcome Measures

Days to Pre‑injury Duties (PID)

Operationalised as lost time from work (number of days 
reimbursed for missing work) over 2 years. The data on lost 
work time were obtained from the insurance company. Time 
to return to PID is not a binary variable and is complex 
(because after returning to work a worker may take more 
time off later). Accordingly, lost work days is the best avail-
able proxy for return to PID.

Total Claim Costs

These data were also obtained from the insurance company 
records. These include costs for both wage replacement and 
treatments, including the costs of the psychologists for the 
intervention group.

Supplementary Data

 i. Participants’ evaluation (answers to blinded follow-up 
interviews at 1 year). These were based on telephone 
follow-up by a research assistant blind to group mem-
bership. Included were the ÖMPSQ-SF, questions 
about the participants’ satisfaction (on a 0–10 scale) 
with how their work injury had been handled by the 
workplace, the insurer and the treatment providers, 
plus questions about any pain they might still be expe-
riencing (copies available from the first author).

 ii. Acceptability of the intervention protocol for employer 
and insurer.

To evaluate the acceptability of the WISE protocol for the 
management of workers with recent musculoskeletal inju-
ries by the insurer and employer their response was sought 
from representatives of both the employer (MM) and insurer 
(KM) at the end of recruitment.

Psychological Treatment Outcome Measures

The changes in psychological risk factors following the psy-
chological treatments (only) were evaluated by the treating 
psychologists before and after their treatments using these 
measures:

 i. ÖMPSQ-SF [21].
 ii. The 21-item version of the Depression Anxiety Stress 

Scales (DASS) [24], assessed severity of distress. The 
three subscales were combined to produce a single 
score. Total scores could range between 0 and 63.

 iii. The Brief Pain Inventory (BPI) (Interference scale) 
[25] provided a general measure of interference in 
daily activities due to pain. Possible scores can range 
from 0 to 10.

 iv. The Pain Self-Efficacy Questionnaire (PSEQ) [26] 
measures the strength and generality of a patient’s 
beliefs about their ability to accomplish various activ-
ities despite their pain. Scores range from 0 to 60. 
Higher scores indicate stronger self-efficacy beliefs.

 v. The Pain Catastrophising Scale (PCS) [27] provides 
a measure of distressing thoughts about pain. Total 
scores range between 0 and 52.

Statistical Analyses

The demographic and medical characteristics of the sam-
ple were described using means, standard deviation and 
response frequencies. The pre-post changes in scores on the 
psychometric instruments from pre- to post-(psychological) 
treatment were appraised using paired t-tests and lin-
ear mixed models (the latter to account for clustering by 
health district and to handle missing data by using all avail-
able data), and measures of effect size were examined by 
appraisal of standardised mean differences (Cohen’s d).

For the return to work outcomes—lost work days—the 
primary analysis was based on the data at 24 months post-
injury, for which all participants had data. The data avail-
able for this variable are a proxy for days to PID, but are not 
technically a time-to-event variable (as described above), 
and were complete (i.e., no censored observations) so differ-
ences between the Intervention and Control groups on this 
variable were examined in several ways.

First, an independent-samples t test with 1000 boot-
strapped samples (because of anticipated skew) was con-
ducted and 95% bias-corrected and accelerated confidence 
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intervals (95% BCa CI), with equal variances not assumed, 
were calculated. Second, a Cox regression analysis, which 
avoids the assumption of normality by treating lost work 
days as a time-to-event variable (i.e., a proxy for days to 
PID), was conducted and predictors (in this case, Interven-
tion vs. Control condition) of lost work days were identi-
fied. Third, treating lost work days as a binary variable, 
participants were classified as either having returned to 
work or not after 3 months (the time after which pain is 
classified as chronic [28], and the groups were compared 
using the Fisher test. The equality of variances between 
the two groups was also examined.

For the cost data, the equality of variances between the 
two groups was examined. Change in cumulative costs 
over time was calculated using a linear mixed model with 
repeated measures (with autoregressive variance–covari-
ance matrix), accounting for clustering by health district. 
Because bootstrapping was not available for this analysis, 
the positive skew of the cost data was accounted for by 
taking the natural logarithm of cost, whose distribution 
closely approximated normal.

Responses to the blinded telephone interviews at 1-year 
were compared between groups using χ2 tests of independ-
ence for categorical variables and independent-samples 
t-tests for continuous variables using the Hochberg Type 
I error correction method [29].

Results

Number of Claims

A total of 1655 claims were received in the study period. 
Exclusions included severe injuries (n = 299), no lost time 
(n = 416), ineligible claims (n = 111). This left 829 eligible 
claims for screening. Of these, 580 (70%) were screened, 
77 (9%) refused screening, and 172 (21%) were missed due 
to contact difficulties (see Fig. 2).

In total, 133/366 (36%) from the Intervention hospitals 
and 75/213 (35%) from the Control hospitals were iden-
tified as high risk. This suggests the two samples were 
comparable in terms of psychological risk characteristics.

Mean lost work days for high risk cases in the Control 
condition was 66.5 (SD = 116.2) versus 20 days (SD = 30, 
median = 10.1) for the low-risk cases (Cox regression haz-
ard ratio = 0.5, p < .001). This finding supports the validity 
of the ÖMPSQ-SF as a screening measure in discriminat-
ing between those likely to be delayed in RTW and those 
who are not [22].

Final Sample

Intervention Condition

Of the 133 high-risk Intervention claims, 67 (50%) refused 
the psychological assessment. Of the 66 who agreed to a 
psychological assessment, 10 (15%) refused to have psy-
chological treatment, 6 (8%) withdrew from treatment, 4 
(6%) were assessed by the psychologist as not requiring 
their treatment, and 2 (3%) required additional (beyond 5 
sessions) psychological treatment. Of the 46 (70%) who 
attended some Psychological treatment, 1 was later found 
to have had no initial time loss and 11 required surgery (both 
of which were exclusion criteria, but were missed when the 
data were recorded by the CM at the time). These 12 (16%) 
were excluded, leaving a total of 54/66 (82%) for analyses 
by intention-to-treat principles. There was no significant dif-
ference in ÖMPSQ-SF scores between those who refused 
psychological assessment (mean = 57.5, SD = 6.8) and those 
who agreed (mean = 59.6, SD = 7.1), 95% BCa CI (− 4.54, 
0.13).

Control Condition

Of the 75/213 (68%) high-risk Control claims, 5 had no ini-
tial time loss, and 11 required surgery. After these 16 were 
excluded the total for the Control condition was reduced to 
59.

Loss to Follow‑Up

As the data on time lost from work and costs were main-
tained by the insurer, none of the 113 (54 Intervention + 59 
Control) participants were lost to follow-up over the 
24 months.

Characteristics of the Injured Workers in Both Groups

The average age of the sample was 45 years (range 23–75), 
and 80% were women (reflecting the nature of the work-
force in hospitals). Occupational categories were broad, 
and included registered nurses, security staff, orderlies, 
technicians, managers, administrative staff, and paramedics. 
Mean baseline OMPSQ-SF scores did not differ significantly 
between Intervention (mean = 58.94, SD = 6.73) and Control 
groups (mean = 59.46, SD = 8.56), t(111) = 0.35, p = .725.

Main Injury Sites and Medical Diagnoses

Based on the medical reports, ‘Backs’ represented about a 
third of cases, the upper limbs and lower limbs next most fre-
quent. The most common diagnoses were: Trauma to Mus-
cles (41); Soft Tissue Injuries due to Trauma or unknown 
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mechanisms (22); Trauma to Joints and Ligaments, unspeci-
fied (17); Contusion, Bruising and Superficial Crushing (7); 
Disc Displacement, Prolapse, Degeneration or Hernia (5).

Psychology Treatment Outcomes

The psychologists, on average, provided five treatment ses-
sions and exceeded this in only two cases. The results indi-
cate the identified psychological risk factors were signifi-
cantly reduced following treatment (see Fig. 3). It should be 
noted that these measures were collected for the Intervention 
group only in order to test if changes occurred on these vari-
ables as expected.

Mean ÖMPSQ-SF score reduced from high-risk to low 
risk range (58.9; SD = 7.6 vs. 35.4; SD = 14.8, respectively), 
standardised mean difference, d = 1.99. The improvements 

on all measures were clinically and statistically (p < .0005) 
significant, when analysed using both paired t-tests and lin-
ear mixed models to account for clustering by health dis-
trict. The standardised mean difference (d) for each was 
in the large range (> 0.8). For distress (DASS total score) 
d = 0.81; for disability (BPI) d = 1.15; for pain self-efficacy 
(PSEQ) mean score improved from 33.1 (SD = 13.6) to 45.8 
(SD = 12.8), d = − 0.97. Although not high initially, the mean 
score on catastrophising (PCS), the SMD for improvement 
in pain catastrophising was still 0.91.

Return to Work Outcomes (lost work days)

At 24 months post injury, the mean lost work days was 
66.5 (SD = 116.2) for the Control condition and 31.7 
(SD = 36.7) for the Intervention condition (Fig. 4). Using 

Fig. 2  CONSORT diagram
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the t-test approach, the confidence interval (8.8, 65.1) did 
not include 0, indicating a group difference.

Secondly, using Cox regression, the proportional haz-
ards assumption was satisfied, and the group difference 
was not significant (hazard ratio = 1.39, p = .088). Thirdly, 
using the Fisher test approach, the proportion with lost 
work days > 3 months was significantly greater in the Con-
trol group vs the Intervention group (see Table 1).

It was also found that the variability in days lost over 
the first 24 months was significantly higher in the Control 
condition than in the Intervention condition (F = 14.37, 
p < .001).

Cost Outcomes

Costs comprise a combination of payment for lost time at 
work and treatment-related costs.

Mean (Total) Costs

At 24 months, the group mean total costs for the Interven-
tion condition were $16,443 and for the Control condition 
were $23,405, a difference of $6962. Although this repre-
sents a 30% difference, and is of importance to the insurer 
and employer, an independent samples t-test with 1000 

Fig. 3  Pre- and Post-treatment mean scores on psychological instruments (Error bars indicate ± 1 standard error) (N = 32)

Fig. 4  Mean lost work days for 
high-risk workers in both condi-
tions. Error bars indicate ± 1 
standard error

Table 1  Cross-tabulation of 
return to work within 3 months 
by group

Conditions RTW < 3 months RTW > 3 months Totals

Intervention 51 (94.4%) 3 (5.6%) 54
Control 48 (81.4%) 11 (18.6%) 59
Total 99 (87.6%) 14 (12.4%) 113

Odds ratio = 0.26, 95% confi-
dence interval = 0.07–0.98, 
p = .046
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bootstrapped samples revealed this difference was not statis-
tically significant (95% CI − 1369.76, 15,634.60). However, 
the difference in variability for costs between the groups was 
statistically significant (F = 13.32, p < .001), with smaller 
variability in the Intervention condition than the control 
condition, consistent with the pattern of variability found in 
the days lost results.

Costs Over Time

In the first 10–11 months, there was little difference in the 
growth in average costs between the Intervention group and 
the Control group, but thereafter the Control group costs 
continued to rise while the Intervention group costs appeared 
to plateau, indicating effective return to PID. As expected, 
using the 24-month data, cumulative costs significantly 
increased over time, F(23, 2538.19) = 163.37, p < .001. The 
difference in change over time between groups was statisti-
cally significant (F(23, 2538.19) = 4.611, p < .001), indicat-
ing that the costs were rising more rapidly over time for the 
Controls compared to the Intervention condition.

Another way of describing the evolution of costs over 
time is presented in Fig. 5. This includes the outcomes in 
claims costs up to and beyond the formal analyses conducted 
on 24-month follow-up data by showing the claim costs over 
46 months (primarily, lost time from work as this was the 
major cost driver). This figure reveals a gradual decline 
towards zero (apart from the odd spike) for the Intervention 
group, whereas payments for the Control group continue to 
peak increasingly over time.

Participants’ Evaluation (Blinded Follow‑Up Interviews 
at 1 Year)

One year after entering the study 75 (66.4% of the total) 
participants were available for the blinded telephone inter-
views. Of the 75, 35 (47%) were from the Intervention con-
dition and 40 (53%) were Controls. For this subset, baseline 
ÖMPSQ scores did not differ significantly between the Inter-
vention (mean = 58.6, SD = 6.1) and Control (mean = 58.3, 
SD = 6.8) groups, 95% BCa CI (− 3.26, 2.63), indicating no 
initial risk status differences.

Of the questions asked about satisfaction with the RTWC, 
workplace manager, and case manager, there were no dif-
ferences between groups on satisfaction with the RTWC or 
workplace manager, but there was a difference in satisfaction 
with the case manager, with the Intervention group report-
ing higher satisfaction (7.4 vs. 5.8, p < 0.03; for Intervention 
vs. Control, respectively). The only other difference found 
related to the presence of ongoing pain, which also favoured 
the Intervention group. Ongoing (chronic) pain was assessed 
by two statements [“Always present (intensity varies)” and 
“Often present (pain free periods < 6 h)”] 14 (43.7%) and 
4 (14.3%) of the Control and Intervention condition par-
ticipants, respectively, confirmed one of these statements 
(χ2 = 16.23 (p = .001). However, using the Hochberg Type I 
error correction method, the differences in satisfaction and 
presence of chronic pain were not statistically significant 
due to the number of variables tested and the small number 
of cases. Accordingly, these findings should be treated as 
preliminary and requires further study.

Fig. 5  Group mean costs 
incurred each month, by 
Intervention and Control with 
the end of the formal study indi-
cated by dash line at 24 months



102 Journal of Occupational Rehabilitation (2020) 30:93–104

1 3

The Validity of Results: Acceptability of the Protocol 
to the “Stakeholders”

At the completion of recruitment, all participating hospitals 
were offered the opportunity to either employ the WISE pro-
tocol or resume usual care for managing injured workers, as 
per the Control condition. All the hospitals (Intervention and 
Control) elected to employ the WISE protocol.

In addition, the feedback from the claims teams indi-
cated their relationships and communications with the RTW 
coordinators at the Intervention hospitals had noticeably 
improved during the study.

Also, the employer, the NSW Ministry of Health, based 
on their experience with the WISE protocol, elected to adopt 
the protocol for all public hospitals across the state, includ-
ing the Control hospitals, and this was implemented over 
the following year (2016) with the help of the Research 
Manager.

Discussion

Combined with our earlier paper on the validity of the 
OMPSQ-SF [22], this trial provides evidence that psycho-
logical screening can identify injured workers at high risk of 
delayed RTW, and that a comprehensive protocol to address 
the identified needs of these workers was associated with 
less lost work time than usual (stepped) care. Importantly, 
the pattern of results was evaluated over a 2-year follow-up 
period.

These findings are strengthened by their consistency 
with those of Cullen et al. [15] that indicated better RTW 
outcomes are more likely when the psychological treatment 
is linked closely to the workplace. The findings are also 
consistent with recommendations [9, 10] that early psy-
chosocial intervention for recently injured people should 
be reserved for those with identified psychological risk fac-
tors. The improvements on the psychological risk factors 
following treatment by the psychologists confirms these are 
modifiable.

At 24 months follow-up, average claims costs showed an 
advantage for the intervention condition of just under $7000 
per case, which, although not statistically significant, repre-
sents a 30% difference. Interestingly, the Control group costs 
continued to rise over time, while the Intervention group 
costs appeared to plateau at about 10–11 months. This sug-
gests the intervention provided better value for money over 
usual care.

The higher variability in lost time and costs for the Con-
trol over the Intervention condition may reflect the more sub-
jective individual decision-making approach by the claims 
team under usual care arrangements versus the more stand-
ardised WISE protocol. The reported improved working 

relationships between the workplace and claims teams for 
the intervention hospitals should also be noted in this con-
text. The decision-making processes for the usual care con-
dition are consistent with a stepped-care approach (whereby 
intervention decisions are based on failure of initial treat-
ments). In contrast, the WISE protocol was consistent with 
a matched-care approach [30] with early risk screening fol-
lowed closely by treatment based on individual psychologi-
cal assessment, rather than a stepped-care paradigm with its 
inherent delays in obtaining such help.”

Åsenlöf et al. [31] demonstrated similar benefits for early 
matching of patients with low back pain (in primary care) 
to treatment based on individual behavioural assessments 
versus guideline-informed exercise-based treatment.

A key goal in occupational injury research is implemen-
tation of the findings into normal practice [14] The fact 
that all participating hospitals chose to maintain the WISE 
protocol for managing their injured workers, and that the 
employer adopted the protocol for all public hospitals across 
the state indicates the acceptability of the protocol. This out-
come also provides support for the theoretical framework 
(EPIS) [17] concerning the implementation of an interven-
tion within a complex organisation. In this case, the research 
team engaged with the insurer and the employer at multiple 
levels of management, including senior management and 
those most directly involved (the Case Managers and RTW 
Coordinators), as well as the workers’ compensation scheme 
regulator, and the clinicians involved in service delivery to 
facilitate the implementation of the protocol.

In evaluating the study’s strengths and limitations, the 
lack of random assignment to either condition is a limitation, 
but as indicated in the Methods section, it would have risked 
compromising the protocol at the different workplaces and at 
the claims office. This is a recognised problem for the evalu-
ation of complex interventions in a multi-stakeholder envi-
ronment, where many interacting elements contribute to the 
intervention process [32]. Possible options in this situation 
include cluster randomisation and stepped-wedge designs 
[33], and these were considered but had to be rejected for 
practical reasons. Instead, we manualized the intervention, 
which was based on a previous pilot study, and maintained 
as much blinding as possible for the control condition.

The high proportion (50%) of high-risk workers who 
declined participation in the study is a serious challenge 
for implementation into usual practice, but not uncom-
mon in similar workplace research studies. For example, 
a Norwegian study [23] reported that 310 of 723 eligi-
ble patients declined to participate, and in a Dutch study 
[34] reported that only 145 of 686 suitable employees 
participated in their study. These high refusal rates may 
be related to workers’ understandable concerns about the 
possibility of jeopardising their chances of RTW. Clearly, 
more research is needed on ways of encouraging injured 
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workers to participate in intervention trials. Finally, as 
only one large employer was involved it cannot be assumed 
the same outcomes would be found with smaller employ-
ers, where there may be less flexibility to provide job 
accommodations. Future studies should test similar pro-
tocols with small and mid-size employers.

Strengths of the study include its systematic use of 
screening and a protocol-driven complex intervention for 
workers within 1–3 weeks of injury, along with the 2 year 
follow-up. The early identification process administered to 
all injured workers with lost time claims by a busy claims 
office not only provides a measure of ecological validity for 
the study, but may have yielded a more generalizable sample 
relative to studies recruiting from clinic attenders, where 
there may be delays in seeking care. The long-term follow-
up was also a strength, especially given that most studies in 
this area have a 12 month, or less, follow-up period (e.g., 
[24, 35]. That differences between groups continued to 
strengthen over time, even after 10–11 months post-injury, 
suggest that future studies in this area should consider longer 
timeframes for their evaluations.

The heterogeneous nature of the participants’ injuries, 
although considered ‘soft tissue’ was also a strength. In 
contrast to those studies limited to one site of injury, this 
study expanded the practice of psychosocial screening to 
work injuries in general. Another strength was the use of 
a contemporaneous control condition of similarly injured 
workers. This controlled for the possible effects of changes 
in legislation, insurance claims practice, and workplace poli-
cies that could affect the management of injured workers 
(see [36, 37]. Finally, the use of actual, and not estimated, 
claims costs enables readers to evaluate the return on invest-
ment for the use of the protocol. Even so, we did not assess 
costs to the injured workers and that is a limitation that must 
be addressed in future as they can be substantial [38].

In summary, this study evaluated a multi-level, protocol-
driven intervention by multiple stakeholders for injured 
workers screened as at-risk of delayed recovery due to psy-
chosocial factors. The findings supported the hypothesis that 
brief psychological risk factor screening, combined with a 
protocol for active collaboration between key stakeholders 
to address identified psychological and workplace factors for 
delayed return to work, can achieve better return on invest-
ment than usual (stepped) care.
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Abstract
Purpose (1) to examine the ability of the Örebro Musculoskeletal Pain Screening Questionnaire-short version (ÖMPSQ-SF) 
to predict time to return to pre-injury work duties (PID) following a work-related soft tissue injury (regardless of body loca-
tion); and (2) to examine the appropriateness of 50/100 as a suitable cut-off score for case identification. Methods Injured 
workers (IW) from six public hospitals in Sydney, Australia, who had taken medically-sanctioned time off work due to their 
injury, were recruited by insurance case managers within 5–15 days of their injury. Eligible participants (N = 213 in total) 
were administered the ÖMPSQ-SF over the telephone by the case manager. For objective (1) Cox proportional hazards 
regression analysis was used to predict days to return to PID using the ÖMPSQ-SF. For objective (2) receiver operator 
characteristic (ROC) analysis was used to determine the ÖMPSQ-SF total score that optimises sensitivity and specificity 
in detecting whether or not participants had returned to PID within 2–7 weeks. Results The total ÖMPSQ-SF score sig-
nificantly predicted number of days to return to PID, such that for every 1-point increase in the total ÖMPSQ-SF score the 
predicted chance of returning to work reduced by 4% (i.e., hazard ratio = 0.96), p < 0.001. Sensitivity and specificity for 
the ROC analysis comparing ÖMPSQ-SF total score to return to PID within 2–7 weeks suggested 48 as the optimal cut off 
(sensitivity = 0.65, specificity = 0.79). Conclusion The results provide strong support for the use of the ÖMPSQ-SF in an 
applied setting for identifying those IW likely to have delayed RTW when administered within 15 days of the injury. While 
a score of 48/100 was the optimal cut point for sensitivity and specificity, pragmatically, 50/100 should be acceptable as a 
cut-off in future studies of this type.

Keywords Screening · Psychosocial factors · Worker’s compensation · Work injury
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Introduction

Delayed return to work (RTW) following common soft 
tissue work injuries is associated with the development 
of persistent health problems, loss of employment and the 
associated substantial costs for the individuals concerned, 
as well as their families, employers and communities 
[1–3]. Specifically, the longer an injured worker is absent 
from work the lower their chances of ever having a sustain-
able RTW [4–6]. Accordingly, there is a general interest in 
identifying those injured workers (IW) at risk of delayed 
RTW as early as possible if these adverse outcomes are 
to be avoided. Given the large numbers of cases involved, 
a screening approach has long been seen as the most effi-
cient option for early identification [7]. However, reliably 
identifying this at risk group has proved difficult, partly 
due to the lack of tools that are applicable to the diverse 
range of work injuries and that can be easily administered 
in time to influence decisions about interventions.

Measures of injury severity seem unreliable predictors 
of subsequent disability and delayed to work [8–11]. How-
ever, evidence from reviews of prospective studies indi-
cates that several psychological and social/environmental 
factors are more consistent predictors of delayed recovery 
and disability associated with persisting back pain and 
associated disability—the leading type of work-related 
injury [12, 13]. Importantly, many of the psychosocial 
risk factors for poor outcome from LBP (the most studied 
injury site), such as anxiety, depression, catastrophizing, 
workplace problems, are potentially modifiable and, with 
appropriate intervention, may reduce the likelihood of 
long-term disability [14].

One of the critical issues related to screening is the 
reliable and valid measurement of these psychosocial risk 
factors. In the main, these risk factors have been assessed 
in people with recent-onset low back pain only through the 
use of brief self-report questionnaires in research studies 
(e.g. [15, 16]). Few studies have addressed implementation 
of screening on a larger scale with a wide range of injury 
sites, especially in the context of a work-injury insurance 
scheme.

One widely-used self-report scale is the STarT Back 
Tool [15], but despite its impressive psychometric proper-
ties and its acceptability for primary care use this 9-item 
measure is limited by its focus on back pain only. In addi-
tion, it includes no work-related factors, which makes its 
application for other types of work-related injuries unclear. 
Another psychosocial screening tool that has also been 
widely used in primary care research is the Örebro Mus-
culoskeletal Pain Screening Questionnaire (ÖMPSQ) [16]. 
The ÖMPSQ is not limited to back pain and it contains 
work-related items, making it potentially more suitable 

for the typically diverse range of work-related injuries. 
The ÖMPSQ’s psychometric properties have been con-
firmed by other researchers [17, 18]. One criticism of the 
ÖMPSQ has been its length—with 24 items it represents 
more of a challenge for clinical administration than the 
9-item STarT Back. However, Linton et al. [19] reported 
a shortened, 10-item version of the ÖMPSQ (the ÖMPSQ-
SF). With the short form a cut-off score of 50/100 was 
found to provide optimal sensitivity (detecting those likely 
to have more lost time) and specificity (detecting those 
likely to have less lost time) for identifying individuals 
with back pain who subsequently had > 2 weeks off work 
in the following year. As that study was limited to Swed-
ish workers with back pain, and the screening was done 
in person, there is still a need to evaluate the ÖMPSQ-SF 
with recently IW with a range of soft tissue injuries and in 
another country with a different injury insurance system, 
and a different mode of administration.

This study had two objectives: (1) to examine the ability 
of the ÖMPSQ-SF to predict time to return to pre-injury 
work duties following a work-related soft tissue injury 
(regardless of body location); and (2) to examine the appro-
priateness of 50/100 as a suitable cut-off score as a conveni-
ent guide to case identification, as identified by Linton et al. 
[19]. Importantly, in order to evaluate its applicability to 
the workplace setting, the current study used the ÖMPSQ-
SF in a sometimes adversarial workers compensation sys-
tem where it was administered by insurance case managers, 
rather than by independent researchers, and over the phone, 
rather than face-to-face, to test its fitness for the current 
practice of the insurance claims team.

Methods

Participants and Sites

Study participants were drawn from a larger study compar-
ing a risk-based management protocol with usual practice. 
This study is based on the sample in the control (usual care) 
group. In both groups participants were recruited from con-
secutive injured health workers within 5–15 days of filing a 
workers compensation claim for a work-related soft tissue 
injury where surgery was not indicated. Eligible participants 
had to have taken time off work due to their injury and this 
had to be sanctioned by their medical doctor. The partici-
pants for the full study were obtained from 17 selected pub-
lic hospitals in the Sydney region of Australia (6 hospitals 
were designated as ‘control’ and 11 as ‘Intervention sites’). 
Participants provided informed consent to participate in the 
screening process for the study after having the purpose of 
the study explained by the insurance case manager over the 
telephone. Once consent for screening was achieved, the 



Journal of Occupational Rehabilitation 

1 3

prospective participants were administered the ÖMPSQ-
short form [19] by telephone. The insurance case managers 
had been divided into two comparable teams by their senior 
management: one for the Intervention hospitals and the other 
for the Control hospitals, in preparation for a controlled trial 
of early identification and intervention for IW with high psy-
chosocial risk factors for delayed recovery. The case manag-
ers (from both teams) administering the screening measure 
then passed the completed (unscored) scale to the Research 
Manager (RZP and MG) for scoring. Once the risk status of 
an IW was determined by the Research Manager, only the 
Intervention hospital case management team was informed 
that the IW was high risk. In contrast, the insurance team 
for the Control hospitals remained blinded to the risk sta-
tus of the IWs at those hospitals. Those workers scoring 
50 or more out of 100 were designated as being at high 
risk of delayed recovery. If they were working at one of the 
designated Intervention hospitals, they were asked to meet 
with their hospital’s Return to Work Coordinator (RTWC) 
within a few days to discuss what the study involved. After 
that interview, if they wished to participate in phase 2 of the 
study, they were then referred to a selected psychologist as 
a follow-up to the screening. The psychologists were asked 
to utilise the items scored high in the screening tool in their 
assessment and to determine if the identified problems could 

be modified by their treatment within six sessions. But those 
high-risk workers from the designated Control hospitals 
(who provided the data for this paper) were not referred to 
a psychologist and continued with their normal care under 
the NSW Workers Compensation system. Recruitment took 
place between October 2013 and June 2015.

For the objectives of this study, which was not evaluating 
the intervention protocol, only those participants from the 
Control hospitals were used as their scores (and psychoso-
cial risk status) were unknown to the insurance claims team, 
the workplace, and their treatment providers. The time taken 
(in days) to return to pre-injury duties (PID) over the follow-
ing 12 months or longer, was used as the dependent variable. 
Demographic data and injury data were obtained from the 
insurance company’s records on each injured worker.

Inclusion Criteria

Participants in the study were health care workers from 
participating hospitals who reported soft tissue injuries 
(between October 2013 and June 2015) that were accepted 
(by the insurer) as work-related, made a claim for workers 
compensation insurance coverage, and had their injury con-
firmed by their Nominated Treating Doctor (NTD). They 
were eligible to participate if the NTD entered an eligible 

Table 1  Recorded injury-related 
diagnoses

Data obtained from medical reports for each injured worker

N (%)

Back pain, lumbago, and sciatica 5 3.1
Bursitis 1 0.6
Contusion, bruising and superficial crushing 11 6.7
Disc displacement, prolapse, degeneration or hernia 2 1.2
Dislocation 2 1.2
Epicondylitis 1 0.6
Fracture of vertebral column without mention of spinal cord lesion 1 0.6
Ganglion, trigger finger, dupuytren contracture 1 0.6
Multiple injuries 2 1.2
Muscle/tendon strain (non-traumatic) 1 0.6
Neck pain, cervicalgia 1 0.6
Other fractures, not elsewhere classified 1 0.6
Soft tissue injuries due to trauma or unknown mechanisms with insufficient infor-

mation to code elsewhere
32 19.6

Tendinitis 1 0.6
Trauma to joints and ligaments, not elsewhere classified 6 3.7
Trauma to joints and ligaments, unspecified 23 14.1
Trauma to muscles 63 38.7
Trauma to muscles and tendons, not elsewhere classified 3 1.8
Trauma to muscles and tendons, unspecified 1 0.6
Traumatic tearing away part of the muscle/tendon structure, avulsion 1 0.6
Unspecified injuries 4 2.5
Total 163 100
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(physical) diagnosis (see Table 1), and the worker took 
(medically-sanctioned) time off work due to their injury. In 
addition, all participants were required to be able to read 
and speak English well enough to not require an interpreter. 
All participants in the control arm of the study provided 
verbal informed consent to participate prior to the telephone 
screening.

Exclusion Criteria

Prospective participants were excluded if they had made a 
stress (or psychological injury) claim, had had no time off 
work, or had been assessed by their NTD as requiring surgi-
cal intervention.

Ethics Approval

The study was approved by the Sydney Local Health District 
Human Research Ethics Committee at Concord Hospital 
(17/06/2013), and the Human Research Ethics Committees 
of each participating hospital. The study was registered with 
the Australian and New Zealand Clinical Trials Registry (# 
ACTRN12613000847718). The system regulator, Work-
Cover (NSW), also gave its written approval for the proto-
col employed in the study. The Senior Management at both 
NSW Ministry of Health (the employer) and EML Insurance 
(the insurance agent for that employer), and the underwriter 
of the NSW workers compensation system (icare) also gave 
their support, both financially (in the form of a research 
grant) and by contributing members to a steering commit-
tee to provide key stakeholder organizational support in the 
coordination of the project. The CEOs, General Managers, 
and Risk Managers for each of the Intervention Hospitals 
also gave their support for participating in the project.

Measures

Screening Measure

The Örebro Musculoskeletal Pain Screening Questionnaire-
short form (ÖMPSQ-SF); Linton et al. [19] contains 10 
items, each scored on a scale from 0 to 10, to yield a possible 
score between 0 and 100. Based on the criteria reported by 
Linton et al. [19] if a worker scored ≥ 50 (out of 100) on the 
screening tool they were considered at high-risk of delayed 
recovery. Unlike other psychosocial measures that assess 
a single unified construct, the ÖMPSQ-SF was developed 
as a cumulative checklist of possible psychosocial factors 
believed to impact functional recovery. These include pain 
severity, interference in activities, distress (anxiety and 
depression), expectations of recovery, and pain-avoidance 
beliefs.

Outcome Measure

Lost time from work (days to return to PID). These data were 
obtained from the insurance company records and accurately 
reflect the days they paid for the lost time period. Self-report 
data were not used for this variable.

Statistical Analysis

The demographic characteristics of the sample were 
described using means and ranges for several dimensions. 
We used two approaches to examine the association between 
ÖMPSQ-SF scores and number of days to return to PID. 
The first approach involved using Cox proportional hazards 
regression analysis to predict days to return to PID using the 
ÖMPSQ-SF. We ran several models, each with a different 
single predictor: (1) the ÖMPSQ-SF total score; (2) a binary 
variable representing high (ÖMPSQ-SF total score ≥ 50) or 
low (ÖMPSQ-SF total score < 50) risk; and (3) scores for 
each of the 10 individual items of the ÖMPSQ-SF. We also 
used the Hochberg method [20] to control the Type I error 
rate over these 12 regression analyses. We analysed these 
models with the single OMPSQ predictor only, and also 
controlling for age, sex, and the interaction between sex and 
OMPSQ variable, the latter in order to determine if the asso-
ciation between OMPSQ and days to PID depended on sex.

In the second approach we used receiver operator char-
acteristic (ROC) analysis to determine the ÖMPSQ-SF total 
score that optimises sensitivity and specificity in detecting 
whether participants returned to PID. Because ROC requires 
a binary criterion variable, we classified participants as hav-
ing either returned to PID within 2 weeks or not. We used 
both Youden’s statistics and a distance statistic to determine 
optimal sensitivity and specificity [21, 22]. We then repeated 
this analysis with the same classification, but based on 3, 4, 
5, 6, or 7 weeks, to determine how consistent the optimal cut 
off was across time periods. All analyses were conducted in 
SPSS v24 (SPSS, Inc).

Results

Sample Characteristics

In total, of 1655 claims made in the study period, of which 
829 (50%) met inclusion criteria. Within this group of 829, 
172 (20.7%) were uncontactable in the time frame for the 
study and 77 (9%) refused screening (as participation was 
voluntary), leaving 580 (70%). Of these, 213 were in the 
‘Control’ sample. These numbers were further reduced as 3 
did not provide usable ÖMPSQ-SF data, 16 were excluded 
because they underwent surgery, and 31 were excluded 
because they recorded 0 days off (they were at work, but on 
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modified or suitable duties and not PID). This left a sample 
size for analysis of 163. Of these, 51% were screened within 
5 days of their injury (81% within 15 days). The mean age 
was 42.50 (range 20–73, SD = 12.72) and 125 (79.1%) of the 
sample were female, which is consistent with the hospital 
workforce overall. Occupational categories were broad, and 
included registered nurses, security staff, orderlies, techni-
cians, managers, administrative staff, and paramedics. As 
can be seen in Fig. 1, about a third of cases reported back 
pain as their primary injury site, and in Table 1 it can be seen 
that there were multiple causes of injury (data obtained by 
the insurance company from the patient’s treating doctor).

ÖMPSQ‑SF Scores

The distribution of the ÖMPSQ-SF scores, shown in Fig. 2, 
can be seen to be approximately normal, ranging from 15 
to 95/100, which would also suggest that it is appropriate to 
use as an outcome measure.

Time to Return to Pre‑injury Duties (PID)

Overall, the data was consistent with the typical pattern of 
RTW times after disabling injuries, with most returning 
within a week or so and a small proportion taking much 
longer than most to RTW (PID).

For the Control sample (n = 163) as a whole (including 
both high and low-risk cases) the median time to return to 
PID was 13.0 days (range 0.4–725.0; interquartile range 
26.71). This time includes the initial (pre-screening) lost 
days.

High-risk cases (i.e., ÖMPSQ-SF score ≥ 50) had signifi-
cantly more lost work days (median: 26.6, range 1.1–725.0; 
interquartile range 45.7) than low-risk respondents 
(median: 10.1, range 0.6–177.6; interquartile range 19.4), 
Mann–Whitney U = 2010.5, p < 0.001.

Prediction of RTW Using Cox Regression

The total ÖMPSQ-SF score significantly predicted num-
ber of days to return to PID, such that for every 1-point 

increase in the total ÖMPSQ-SF score the predicted 
chance of returning to work reduced by 4% (i.e., hazard 
ratio 0.96), p < 0.001. The results of the Cox regression 
analyses using individual items as predictors are shown 
in Table 2. In summary, using the Hochberg method [20], 
which controls for Type I errors, items that significantly 
predicted days to PID were: 2, 3, 4, 5, 6, 7 and 8.

Age, sex, and the sex-OMPSQ interaction were not sig-
nificant predictors, and the changes to estimated effects 
for each of the OMPSQ predictor variables when these 
variables were included were negligible.

0

20

40

60

80

Head &
face

Trunk &
limbs

Neck &
upper
back

Back Lower
limbs

Upper
limbs

Other

Fr
eq

ue
nc
y

Fig. 1  Distribution of primary injury sites

Fig. 2  Distribution of ÖMPSQ-SF scores (n = 163)

Table 2  Results of Cox regression analyses predicting number of 
days to return to PID using the ÖMPSQ-SF

*Denotes statistically significant result using the Hochberg correction
† Items where a higher score indicates a more positive outcome. For 
all other items a higher score indicates a worse outcome
a The hazard ratio (HR) is calculated as the exponent of the regression 
parameter estimate and interpreted as the predicted change in prob-
ability of return to work as the predictor increases by 1

Predictor (and item summary) HRa P Mean SD Range

Total score 0.96 < 0.001* 46.0 13.1 16–91
High versus low risk 0.50 < 0.001*
Item 1 (days in pain) 0.88 0.017 2.35 1.57 1–10
Item 2 (pain severity) 0.89 0.001* 5.80 2.29 1–10
Item 3 (limited to light work)† 1.14 < 0.001* 5.77 3.00 0–10
Item 4 (sleep disturbance)† 1.14 < 0.001* 5.99 2.81 0–10
Item 5 (anxiety/tension) 0.93 0.006* 4.98 2.77 0–10
Item 6 (feeling depressed) 0.92 0.001* 3.36 3.09 0–10
Item 7 (expecting persisting 

pain)
0.92 0.002* 4.29 2.80 0–10

Item 8 (lower RTW expec-
tancy)†

1.20 < 0.001* 8.88 1.89 0–10

Item 9 (stop when pain worse) 0.99 0.716 8.85 2.15 0–10
Item 10 (avoid work in pain) 0.96 0.078 7.02 3.44 0–10
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ROC Analysis

Sensitivity and specificity for the ROC analysis comparing 
ÖMPSQ-SF total score to return to PID within 2 weeks are 
summarised in Fig. 3. Both Youden’s and the distance sta-
tistics suggested 48 as the optimal cut off (sensitivity = 0.64, 
specificity = 0.78, positive predictive value = 0.74, negative 
predictive value = 0.69, area under curve = 0.76).

The results for the dichotomous return to PID based on 
work absences of 3 through 7 weeks were similar to those 
for 2 weeks. The optimal cut off according to the distance 
statistics was 48 for all time points. Youden’s statistic had 
two peaks for 2 through 5 weeks, at scores of 40 and 48. 
Youden’s statistic was slightly higher for 40 than for 48, but 
because 40 produced relatively low specificity (around 50% 
for all cases), we concluded that 48 was a more appropriate 
cut off. For 6 and 7 weeks, the optimal cut off according to 
Youden’s statistic was 48.

Discussion

The present study examined the ability of the 10-item 
ÖMPSQ-SF to predict time for RTW (to PID) following 
a work-related soft tissue injury that had resulted in lost 
time from work, as well as the appropriateness of 50/100 
as a suitable cut-off score for identifying high vs low-risk 
cases in this context. Importantly, the screening was con-
ducted by each IW’s insurance claims manager over the 
telephone as consideration of the utility of the screening 
tool included its ability to be administered in a normal 

insurance claims context. The study recruited a final sam-
ple of 163 IW with injuries at different sites, 81% within 
15 days of their injury. 75 (46.0%) of these workers were 
identified as being in the high-risk category based on the 
criterion of 50/100 on their ÖMPSQ-SF scores. Data pro-
vided by the workers compensation insurer indicated that 
for the sample as a whole, the median number of days to 
return to PID at work was 13.0 days. For participants with 
an ÖMPSQ-SF score ≥ 50/100 (the high risk group) the 
median time to RTW was 26.6 days versus 10.1 days for 
the low-risk participants. It should be kept in mind that in 
this study if an IW submitted a work injury claim, but did 
not lose time from work s/he was not included in the study.

Overall, these results provide strong support for the use 
of the ÖMPSQ-SF in an applied setting for identifying 
those IW likely to have delayed RTW when administered 
within 15 days of the injury. In addition, the ROC analysis 
comparing ÖMPSQ-SF total scores to return to PID within 
2 weeks revealed a score of 48/100 was the optimal cut 
point for sensitivity and specificity. This score provided 
the best balance between false positives (misclassifying 
IWs as high risk) and false negatives (misclassifying IWs 
as low risk). The same score was also the best fit for pre-
dicting 3–7 weeks off work. This finding closely corrobo-
rates the cut-off reported by Linton et al. [19] of 50/100 
that was used in the present study. Accordingly, and from 
a pragmatic perspective, and consistent with Linton et al. 
[19], it would seem that 50/100 should be acceptable as a 
cut-off in future studies of this type.

The finding from the Cox regression analyses that total 
ÖMPSQ-SF score predicted the number of days to return 
to PID, such that for every 1-point increase in the total 
ÖMPSQ-SF score the predicted chance of returning to 
work reduced by 4%, provides further reason to employ 
the tool as part of an early screening process. The results 
of the Cox regression analyses using individual items as 
predictors indicated that scores on items 2, 3, 4, 5, 6, 7 and 
8 were significant. These findings suggest that a 7-item 
version of the ÖMPSQ-SF could be considered. However, 
not only would this require replication of this finding in 
another sample first, it may be considered unnecessary as 
the other three items could still be of interest to research-
ers and clinicians anyway. Examination of the significant 
items reveals several consistencies with previous research 
on predictors of outcomes following work injuries. Spe-
cifically, higher pain severity (Item 2), perceived activity 
limitations (Item 3), and the associated sleep interfer-
ence (Item 4), as well as heightened anxiety (Item 5) and 
depression (Item 6) have repeatedly been found to predict 
future disability following onset of pain [13, 23, 24]. Low 
recovery expectations (Items 7 and 8) have also been found 
by others to be predictive of worse functional outcomes, 
including delayed RTW [25].

Fig. 3  Sensitivity, specificity for the ROC analysis comparing 
ÖMPSQ-SF total score to return to PID within 2 weeks
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The finding that the two ‘fear-avoidance’ (or behavioural 
items), specifically, #9: An increase in pain is an indication 
that I should stop what I’m doing until the pain decreases, 
and #10: I should not do my normal work duties with my 
present pain, were not predictive of time to return to pre-
injury work duties is interesting and consistent with some, 
but not all, other findings on future disability levels [26]. 
This suggests the role of fear-avoidance beliefs in predict-
ing time off work after an injury may need to be reviewed. 
In this study all respondents reported a moderate degree of 
pain (mean: 5.84/10; SD 2.26) and the severity of pain was 
found to be predictive of work absence. It is also true that 
pain behaviours of this type have been shown consistently 
to be predictive of chronic pain-associated disability [27], 
but that may suggest a difference between disability (inter-
ference in activities) is not automatically synonymous with 
time to return to full work duties. It is known, for example 
that many IW do RTW despite their persisting injuries and 
associated pain, suggesting that other factors should also be 
taken into consideration when predicting RTW following an 
injury [24, 28]. The distinction between RTW and disability 
may be the important issue here.

We found no effects of sex (or its interaction) on the 
association of the ÖMPSQ-SF with RTW. Though males 
and females frequently show differences in musculoskeletal 
pain and disability outcomes, sex did not appear to affect 
the validity of the ÖMPSQ-SF as a predictor of RTW in 
this working cohort. As job demands, industry mix, and 
occupation types tend to vary between males and females 
as a group, this variable should continue to be considered a 
logical covariate and included in psychometric analyses with 
the ÖMPSQ-SF in future studies.

It may also be important to consider that other studies 
appear to have examined fear-avoidance beliefs (and behav-
iours) somewhat later than was done in the present study. A 
systematic review by Wertli et al. [28] found that fear-avoid-
ance beliefs were less prognostic when assessed earlier than 
2 weeks after injury (as for most in the present study) and 
> 3 months after pain onset. Our data may be a consequence 
of the role of the individual predictors at different stages in 
the development of disability; the presence of symptoms and 
specific beliefs may lead to the development of pain-related 
fear and avoidance at a later stage (prior to the development 
of chronic disability and work loss).

It might be hypothesised further that the strength of pre-
dictors, and associated prognostic tools may change with the 
passage of time in accordance with the mechanisms under-
lying the development of chronic disability; the relative 
strengths of the different types of predictor may be affected 
significantly by the time span post-injury at which the pre-
dictors are investigated; and pain disability models may be 
more dynamic and reactive than is sometimes supposed. 

However addition data is clearly required to further investi-
gate these hypotheses (see [7]).

In relation to other studies that have evaluated the predic-
tive value of the ÖMPSQ, or other psychosocial risk factor 
tools, a notable feature and strength of this study was its 
use of an objective outcome measure (insurance company 
documented RTW) rather than self-reported measures, like 
perceived disability (e.g. [26]). Comparisons between self-
reported outcomes and objective measures, like documented 
RTW status, have revealed differences in findings, especially 
in relation to psychosocial risk factors (e.g. [29]).

Other strengths of this study that provide a degree of 
confidence in interpreting the findings include its prospec-
tive design, the use of an adequate number of cases for the 
analyses conducted, and the use of a sample of IW with 
heterogeneous injuries/sites. The latter feature, in particu-
lar, means the results should be readily generalizable to a 
broad population of IW. Varying amounts of lost time were 
examined in relation to the sensitivity/specificity of the opti-
mal cut-point and this remained the same for the periods 
examined (2–7 weeks). In addition, the telephone adminis-
tration of the screening was successfully integrated into the 
normal practice of the insurance case managers, as opposed 
to relying on external (and temporary) researchers, and this 
provides some confidence for the utility of the screening 
methodology in normal work injury management.

The limitations of the study should also be acknowledged 
and these include the lack of inclusion of other measures or 
variables that could also be useful in predicting lost time 
from work. These could have included measures of mood, 
prior health status, prior sickness absence, work satisfaction, 
marital status, education levels, and workplace factors, such 
as the nature of the work, level of job control, and relation-
ships with supervisors, etc. [11, 24]. However, the present 
study was intended to test the value of the ÖMPSQ-SF as a 
simple screening measure for identifying those IW at risk of 
delayed RTW rather than considering all potential predic-
tors of this outcome. This provided an efficient means of 
selecting those workers likely to require closer assessment 
of these and other possible psychosocial risk factors which 
can be done in person.

The logical next step following the findings reported 
here is to determine if high risk IW identified in the manner 
described here would have earlier RTW outcomes if the psy-
chosocial risk factors signalled by their ÖMPSQ-SF score 
were addressed. The literature review by Nicholas et al. [14] 
reported evidence to support this conclusion in people with 
sub-acute low back pain, but it has not been demonstrated 
in a broader and more heterogeneous injured worker sample 
in a compensable environment. This is a considerably more 
complex task than simply completing a screening tool, and it 
requires researchers to consider multiple factors and multiple 
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levels of influence quite apart from a specific treatment [30]. 
This will be addressed in a later stage of the larger project.
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unhelpful perspectives and behaviours are presented as a blue-
print for areas of potential change in development and imple-
mentation of MoCs in a compensable environment.

© 2016 Elsevier Ltd. All rights reserved.
Introduction

Models of Care (MoCs) represent evidence-informed frameworks or policy for optimal delivery of
health services [1]. There are contemporary MoCs for the management of musculoskeletal pain in the
compensable environment and to address work disability [2e7]. The overarching principles that bind
these MoCs are well established. One is that these MoCs align to the multidimensional, bio-
psychosocial nature of pain and some include a contemporary understanding of pain biology [8e10],
comparable to MoCs for musculoskeletal conditions more generally [11]. Another key overarching
principle is that work is good for your health and well-being [12,13], and that work itself is thera-
peutic. In general though, uptake of these principles into healthcare practitioners' education, clinical
practice and clinical trials has been limited [14,15] resulting in suboptimal outcomes for injured
workers. That the compensation environment in itself may increase vulnerabilities to suboptimal
outcomes compounds the problem. In most cases, clinical management strategies based on patho-
anatomical/biomedical constructs prevail in the compensation environment [5e7]. Pathoanatom-
ical/biomedical approaches pervade injured workers' expectations and beliefs, organisational
management of compensation claims, and drive the structural and legal basis of compensation
systems (see also [16]).

Here we provide guidance on strategies for the implementation of appropriate MoCs in the
compensation environment. To optimise an individual's journey through a compensation claim,
the MoCs need to facilitate integration of care and services across different levels of the
compensation environment (Fig. 1). This integration needs to occur across the system (macro)
level (compensation systems, legalisation and policy), to the organisational (meso) level (the
workplace/employer, insurer and clinical panels), to the individual (micro) level (the injured
worker and their family, their healthcare practitioners and other individual stakeholders) (Fig. 1).
Sound communication and maximal consensus based on the optimal MoCs across all levels
facilitate horizontal integration between the three levels of the compensation environment
[17,18].

The most influential factors contributing to a positive/helpful journey for an injured worker may
change during the time of a compensation claim (Fig. 2). A potential link between multiple levels
(Fig. 1), multiple stakeholders [2], and temporality (Fig. 2) is the influence these factors have on
‘context’ for the injured worker. In this paper, context refers to the individual biopsychosocial factors
and circumstances forming the injured worker's reality. This is the essence of the biopsychosocial
model of pain aetiology and care [9,19]. In each interaction a person has during their compensation
journey, what is said, what is done and how this is interpreted have significant influence on ‘context’
and may be helpful or unhelpful.

The following proposed broad strategies are required to optimise a worker's compensation journey
and provide them with helpful context:

1. SYSTEM LEVEL: Remove system barriers to facilitate best evidence integration into MoCs, and
develop and implement system-level strategies to ensure timely care delivery to injured workers;
that is, providing the right care at the right time by the right team.

2. ORGANISATIONAL LEVEL: Integrate best evidence through the implementation of appropriate
Models of Service Delivery.

3. INDIVIDUAL LEVEL: Integrate contemporary pain biology [8e10] as an element of a bio-
psychosocial approach to co-care [2,3,5e7].



Fig. 1. An integrated Model of Care needed to optimise the journey of an injured worker through the compensation
environment.
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While there is focus on the Australian compensation system [20] in this section, the principles and
the implications for developing and implementing MoCs discussed are broadly relevant to other
compensation systems. However, the specific implementation strategies may need to be adapted for
different jurisdictional characteristics given significant differences in compensation environments
across nations [21] (e.g. cause based versus non-cause based [22]).

Epidemiology of compensable musculoskeletal injuries and their outcomes

Non-catastrophic musculoskeletal injuries are the most common types of injuries in the workplace.
For example, from Australian data, musculoskeletal injuries account for 90% of ‘serious claims’ (defined
as total absence fromwork of oneworking week or more) [23], indicating that this is a sizable problem.
This is consistent with international data from developed nations [24]. The size of this problem has
necessitated development of MoCs for people with musculoskeletal work injuries [2e7] as a multi-
level strategy to improve care delivery and outcomes for injured workers.

The outcomes of compensable musculoskeletal injuries do differ from non-compensable injuries.
Moderate to strong evidence from a systematic review has found that both legal involvement in an
injury and an associated compensation claim following an injury are associated with worse physical
and psychological functional outcomes [25]. While the association is clear, causality (i.e. the underlying
mechanisms) has not been determined [26]. A systematic review of 211 studies examining the asso-
ciation of workers compensation status (with or without litigation) on surgical outcomes found a
significant, consistent and clinically important effect of poorer outcomes in the litigation group [27].
Such divergence strongly suggests system-level contextual factors that affect some groups of people
involved in compensable injury processes.



Fig. 2. Temporality of an injured worker's journey through a compensation claim. Overarching principles apply at all times.
Stages on the journey centre around the time the claim is made. The pre-claim stage may include a pre-injury phase, and a post-
injury but pre-claim phase. Individual (micro), organisational (meso) and system (macro) factors must be considered at all stages
of the claim.
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Australian and New Zealand data indicate that following approximately 9 months post-claim, 87%
of workers (who have had at least 10 paid days off work) have returned to work [28], suggesting a
reasonable return-to-work outcome for most. Frequently though, the system and management
contribute to ongoing pain and disability [6,7], sometimes despite return to work. The remainder who
have not returned to work early suffer the greatest individual burden and place the most burden on
compensation systems and society in general. This challenges compensable system sustainability,
particularly in an environment where the workforce is ageing and risk factors for chronic diseases and
co-morbidities are increasingly prevalent [29,30].

The longer the injured workers remain out of work, the poorer their return-to-work outcomes
become [31]. If a worker is absent from work for three months or more following an injury, the
outlook becomes significantly more negative. This finding has led to a large body of work identi-
fying risk factors for poor recovery after musculoskeletal work injuries, risk screening of injured
workers and the development of early interventions for managing injured workers to limit long-
term work incapacity. Thus, MoCs for return to work in the compensation environment have
included strategies that aim to prevent a progression to chronicity early in the injured worker's
journey (acute/sub-acute stage e Fig. 2), as well as strategies to manage chronicity (chronic stage e

Fig. 2). Predictors of outcome have also been identified pre-injury, including sociodemographic and
health factors (pre-claim phase e Fig. 2) [32]. Thus, optimal MoCs also include preventive strategies
in the pre-claim phase (Fig. 2). A prime example of this is population-level change in beliefs related
to low back pain [33] (see section Changing population beliefs about pain).



Summary points

� The greatest societal and individual burden is associated with workers who remain in the
compensation environment �9 months following the submission of their claim.

� Risk for poor outcomes occurs at all points in the timeline of an injured worker's compen-
sation journey (Fig. 2).

� Risk for poor outcomes is multi-factorial.
� System-, organisational- and individual-level approaches are needed based around these
epidemiologically identified constructs.
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Understanding unhelpful context derived by an injured worker's journey through a
compensation claim

Insights into an injured worker's context

During their compensation journey (Fig. 2), the context for the injured worker is influenced by
various factors (Fig. 1) and their interactions with systems, organisations and other stakeholders with
varying levels of ‘helpful’ and ‘unhelpful’ perspectives and behaviours (Table 1). But what is the context
for individuals with a compensation claim? Injured workers' perspectives from qualitative studies
highlight unhelpful perceptions from their compensation journey. In relation to healthcare practitioner
interactions (individual level), unhelpful perspectives emerge around perceived legitimacy and stigma,
intrusions on expected healthcare practitioner/injured worker relationships, propensity for non-
therapeutic encounters such as independent medical reviews, and difficulties in establishing a diag-
nosis and useful treatment pathways [34]. In regard to the interaction with insurers (organisational
level), similar unhelpful perspectives emerge, such as development of adversarial nature to the claim,
questioned legitimacy, disorganisation and delays in management, lack of control for the injured
worker, the worker's lack of knowledge of the system, perceived coercion by insurers, and perceived
restriction in access to treatments [35]. These unhelpful perspectives result in confusion and frustra-
tion for injured workers, particularly when there is a mismatch in advice received from different
stakeholders [18]; an all too common occurrence that frequently escalates, the longer a claim con-
tinues. Additionally, loss of control and reduced self-efficacy for the worker ensue [7].
Context derived through beliefs and perceptions from multiple levels in the system

Aurbach [7] and Caruso [6] provide insight into the development of context across multiple levels
within the compensation environment. A key contextual dynamic in this environment is differing
‘perceptions’ about work-related musculoskeletal conditions and how best to effectively manage
them at all levels across the workers' compensation environment (Fig. 1). For example, the claims
manager who is appropriately attempting to progress an injured worker's return-to-work plan may
have to manage conflicting perspectives of the worker, the employer, a mixture of healthcare
practitioners, and the insurance broker. This is where the implementation of contemporaryMoCs can
drive evidence into health policy and guide practice through changes in service delivery systems and
clinician behaviour [1].

Closely related to perceptions are ‘beliefs’ [36]. Beliefs about pain are significantly related to out-
comes in work-related musculoskeletal pain [33,36,37]. A classic example of unhelpful beliefs in the
compensation environment is the presumption of widespread malingering by workers, despite fair
evidence that actual malingering is uncommon [38,39]. A lack of understanding by stakeholders about
pain biology fundamentals and the biopsychosocial drivers of pain and pain-related disability, spe-
cifically in the work setting, may contribute to this misconception.

Importantly, beliefs and perceptions about injury, pain and workers' compensation systems typi-
cally pre-date an injury/making a claim. Once a claim is made, an injured worker's beliefs and per-
ceptions are rapidly influenced by the interactions with other stakeholders (individual-level beliefs).



Table 1
Helpful and unhelpful perspectives and behaviours in the compensable environment that influence ‘context’ for the injured
worker. This table can be used as a tool for healthcare practitioners' self-reflection on their own understanding and practice
behaviours.

Unhelpful perspectives and behaviours Helpful perspectives and behaviours

System (macro) level

- Inadequate pain conceptualisation and subopti-
mal community pain literacy.

- Widespread and early pain education, even beginning at the
school level as preparation for entering the work force.

- Societal beliefs that frequently align with an un-
helpful biomedical view of injury and pain.

- Belief-based interventions at a societal level that can be
effective at reducing the burden of work-related
musculoskeletal pain and could be further supported.

- Compensation legislation and policy based on a
biomedical understanding of pain and disability.

- Legislative and policy changes to reduce the focus from a
biomedical model to a broader understanding of pain.

- Incentives that reward shorter attendances and
ineffective and potentially harmful interventions.

- Incentives that reward the time and effort required for ho-
listic, biopsychosocial assessments and empowering man-
agement programs.

- De-incentivisation of ineffective interventions.

- Legislation and policy that do not utilise the skill
sets of stakeholders in an optimal manner.

- Remove legislative barriers to better utilise the skills of all
stakeholders in the system. For example physiotherapists,
with expertise in physical capabilities, writing capacity
certificates.

- Legislation and policy that do not support stake-
holder communication. For example, lack of
remuneration for communication with other
stakeholders.

- Recognise the value of direct communication between
stakeholders and provide financial remuneration
appropriately.

- Lack of content in healthcare practitioner
university-level education in relation to the
multi-level issues associated with compensable
injuries.

- Prioritise education about compensation-based system issues
in health curriculum, consistent with many healthcare
practitioner graduates encountering people with
compensable claims early in their practice. Increase support
for education of new graduate healthcare practitioners in the
intricacies of managing compensable patients.

- Ignoring the specific needs of certain subgroups
e.g.: the cognitively impaired, language restricted,
and those disadvantaged by sociocultural factors.

- Provide for the specific needs of certain subgroups e.g.: the
cognitively impaired, language restricted, and those disad-
vantaged by sociocultural factors.

- Geographical isolation causing a barrier to
accessing services.

- Support technological innovations to provide access to ser-
vices for those isolated by location.

Organisational (meso) level

- An inadequate or suboptimal understanding of
pain biology.

- Understanding pain comprehensively.

- Work is viewed solely as the outcome. - Work in itself is viewed as therapeutic.

- Not having alternate duties available for an
injured worker with some work capacity.

- Having alternate duties available where possible. If not
possible, participating in work trials with alternate employers
as a transition strategy.

- Loss of contact between employers and em-
ployees, leading to isolation.

- Maintaining contact at regular intervals is highly beneficial.
An injured person may still be able to attend meetings and
workplace activities, even if they cannot work.

- Ignoring risk factors associated with poorer re-
turn to work outcomes.

- Establish organisation-based strategies for early identification
of an at-risk individual to facilitate early management
strategies.

- Lack of understanding of processes, re-
sponsibilities, and rights involved with work
injuries.

- Educate the workforce to understand the system and the
biopsychosocial nature of health, so workers are informed
should they need to access the compensation system.

- Case management processes and key perfor-
mance indicators that do not reflect individual
situational requirements.

- Flexibility in case management processes when required, and
key performance indicators that acknowledge long-term
outcomes rather than short-term goals.
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Table 1 (continued )

Unhelpful perspectives and behaviours Helpful perspectives and behaviours

- Biomedically focused Independent Medical Ex-
aminations and medicolegal assessments.

- Biopsychosocial and pain biology literate Independent Med-
ical Examinations and medicolegal reports.

Individual (micro) level

- An inadequate or suboptimal understanding of
pain.

- Understanding pain comprehensively and from an early
stage.

- An inadequate or suboptimal understanding of
orthopaedic/musculoskeletal injuries and antici-
pated healing and re-adaptive timeframes.

- Optimal knowledge of orthopaedic/musculoskeletal injuries
and anticipated healing and re-adaptive timeframes.

- Ongoing search for a patho-anatomical cause for
pain.

- Understanding that pain is a complex and multi-factorial,
biopsychosocial occurrence.

- Believing that ongoing diagnostics will identify
the source of pain.

- Realising diagnostic, particularly imaging, findings are largely
unrelated to pain and overall outcomes, and can even be
associated with adverse outcomes.

- Wanting a specific diagnosis or label for the
complaint that can then be fixed.

- Understanding that only 10e20% of musculoskeletal injures
can be objectively attributed to a specific diagnosis. For 90% of
injuries, a non-specific diagnosis is appropriate.
Understanding that a non-specific diagnosis does not mean
that there is no pain.

- Reinforcing beliefs that pain always equals
damage.

- Understanding that pain is frequently not related to damage,
and the brain can produce a pain response as a result of
contextual influences alone, ie: even when no damage is
present.

- Wanting someone to ‘fix’ the problem and
continually treating ‘symptoms’ rather than
‘mechanisms’.

- Understanding that a ‘fix’ is generally not possible. Develop-
ment of strategies and goals to empower the injured person to
manage their injury and re-adapt optimally is required.

- Use of terminology that facilitates disabling
behaviours.

Examples:
- You have the back of a 90-year old.
- You will never work again.
- You have degeneration.
- You can't …

- Understand that people can attribute meaning to information
in non-intended manners. Taking time to make sure that the
correct message has been understood is important.

- Worker caught in a cycle of attributing blame,
which often leads to anger, resentment and
frustration that all contribute to heightened pain.

- Encourage injured workers to look to the future, not the past.

- Thinking that employers and insurers are the
enemy.

- The best outcome for everyone is getting back to meaningful,
appropriate work. Working as a team is necessary to achieve
this in complicated cases.

- Not being at work when there is capacity. This
might relate to incorrect certification of capacity
or unhelpful beliefs that the injured person
should not be at work until they are 100%
recovered.

- Understand that work is critical for good health, and should
be seen as a therapeutic intervention rather than solely an
outcome. Many workers return to work before they have
recovered 100%.

- Unhelpful messages from legal representatives
when the focus becomes maximising incapacity,
which is at odds with the need to develop
capacity.

- Focusing on building work capacity and coping strategies as a
priority by all stakeholders whenever possible.

- ‘Labeling’ or classifying people to particular
groups without a full understanding of the indi-
vidual context. For example, assuming all people
that do not return towork after a certain period of
time are malingering.

- Understanding the individual context.

(continued on next page)
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Table 1 (continued )

Unhelpful perspectives and behaviours Helpful perspectives and behaviours

- Passive recipients of advice and treatment. - Training in self-reflection, problem-solving, and facilitation of
confident, ‘I am doing no harm’, exercise rehabilitation.

- Thinking that you know ‘all the answers’ already
and working in isolation.

- Understanding your own limitations and calling on the help of
suitable persons when necessary, as part of a multidisci-
plinary team.
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Healthcare practitioners can have a significant influence in this context [36,40], where unhelpful
perspective and behaviours (Table 1) can rapidly be reinforced or created. To change individual beliefs
and the pathway of the claim can be challenging, and some individual core beliefs may be so ingrained
that they are highly resistant to change. Certainly, pain-related beliefs can be unhelpful, reinforced and
habituated [41,42]. Attention to beliefs, perspective and biopsychosocial constructs that include a
contemporary understanding of pain in the medical consultation [43] may prevent defaulting to over-
simplistic biomedical concepts. MoCs are a lever to assist with this change. How this can occur is the
focus of the rest of this paper.
Summary points

� Individual's perspectives and beliefs are central to the context for injured workers.
� Individual's perspectives, beliefs and context must be assessed and managed on an indi-
vidual basis. Once the absence of red flags has been established, these should be the primary
target.

� Managing beliefs and perspectives ofmultiple stakeholders is a fundamental challengewhen
managing people in a compensation environment.

� MoCs provide a lever to facilitate positive change at multiple levels.
Contextual shift at the system level

System-based barriers have been identified in compensable schemes [6,7,44,45] (also see Table 1).
Implementation strategies for MoCs outside the compensation environment have been previously
discussed [11]. Potential areas for positive change, where shifts aligned to contemporary compensation
MoCs have occurred, are discussed below to inform implementation at the system level.

Changing population beliefs about pain

Many injuredworkers expect a biomedical explanation for their musculoskeletal pain [46] and have
biomedically oriented expectations about what management they may require. A population-level
approach through mass media has been successful in prolonged helpful change in population beliefs
about back pain, and facilitated improved outcomes, including a concurrent reduction in the number of
workers' compensation claimsmade and a reduced claim duration [33]. Similar findings have also been
replicated in workplaces (i.e. the organisational level) [37,47]. Despite challenges in replicating these
findings [48], this population-based approach to changing unhelpful beliefs about musculoskeletal
pain and pain-related disability remains an important strategy in implementing MoCs in the
compensation environment and is reflected in recommendations in contemporary MoCs for most
musculoskeletal conditions.While largemassmedia campaignsmay have an impact, delivery of simple
information through pamphlets at community pharmacies has been shown to reducework-related fear
[49], suggesting that other modes of information delivery to shift population beliefs have merit.
Further, the lack of inclusion/recognition of musculoskeletal pain in many national chronic disease
management policies and strategy frameworks provides a barrier for population shifts in adopting a
contemporary understanding of pain [50].
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Education of healthcare practitioners

Healthcare practitioner education on musculoskeletal health and pain is thought to be lacking in
curricula [51,52], as is an understanding of pain biology fundamentals and the biopsychosocial nature
of pain and health [14]. When it is taught, a biopsychosocial perspective is most often poorly prioritised
in deference to the prevailing biomedical model view of tissue changes as an accurate marker for pain.
Neither practicing nor emerging healthcare practitioners feel prepared for the management of pain
from a biopsychosocial perspective [53]. Upskilling healthcare practitioners in best-practice, best
evidence-informed care for pain management has been identified as a priority in Australia's National
Pain Strategy [54] and addressed through implementation initiatives aligning with contemporary
musculoskeletal MoCs [55,56]. But curriculum ‘squeeze’ means that there is scant time available to
undergraduate healthcare practitioners for significant familiarisation with the compensation envi-
ronment and the associated overarching principles [57].

Best practice education combined with altered health professional remuneration incentives

Another important implementation strategy is increased education for practitioners new to the
system. As an example, New South Wales, Australia, has mandatory training for allied health practi-
tioners to participate in the compensation scheme. There is evidence that postgraduate training
coupled with remuneration incentives can have positive effects for both the system and workers. For
example, in the United States of America, using this approach resulted in significant cost saving to the
system [58]. Pilot results from a small trial in Victoria, Australia, coupling education with changes to
traditional ‘fee for service’ payment models have shown some promising results [59]. Further explo-
ration of this method is warranted. Another example is the move in South Australia to a performance-
based remuneration structure for vocational rehabilitation services to incentivise return to work [60].
However, the net results of such initiatives around worker outcomes are unclear at this stage. The
implementation of financial incentives to align the workers compensation system and behaviours of
participants to contemporary MoCs may prove influential to wider outcomes.

Removing system barriers to timely access of services

Delays in access to care contribute to delayed return to work [6,7]. Proposals to remove regulatory
barriers to engage presently excluded, but qualified and best practice-educated, healthcare practi-
tioners in the certification process could address this barrier [61]. System-level authorisation for
provision of return-to-work services prior to medical involvement (such as the Comcare system in
Australia [62]), or even ‘without prejudice’management prior to a claim, can also reduce delays. Simple
system-based changes such as these to maximise within-scope skill utilisation of different stake-
holders, particularly physiotherapy and allied healthcare practitioners, could significantly reduce de-
lays in access to care.

In terms of geographic barriers to accessing care (common in Australia), system-level approaches to
facilitate the use of telemedicine/telehealth and digital technologies could play in scaling up and
supporting service delivery. Innovation and flexibility in funding models is needed to support initia-
tives in this area.
Practice points

� System-level-driven education initiatives, advocating pain biology education and
biopsychosocial-informed MoCs for the compensation environment, need more widespread
adoption.

� Coupling system-level-driven education with innovations in the remuneration of manage-
ment providers in the compensation environment has utility.

� Simple measures can be taken (at the policy level) to breakdown needless barriers to within-
scope care.
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Would one system be better than eleven?

In Australia, there are 11 separateworker's compensation systems in force encompassing individual
state/territory legislature and additional systems for specific occupational groups (e.g. seafarers,
defence force) [20]. Outcomes in terms of return-to-work vary across these schemes by 10% [28]. It is
unclear how harmonisation might influence models of service delivery, but it may provide an op-
portunity to implement system-level change. This would be facilitated by adopting a single MoC that
not only saves money due to reduction of regulatory duplication and mitigating conflicts for providers
faced by operating inmultiple systems (for example, an insurer operating inmultiple Australian states),
but could also enhance system-driven practice behaviours at the organisational and individual levels.
Practice point

� Policy debate on potential harmonisation at the system level must include discussion around
development and implementation of an optimal MoC in the compensation environment.
Implementation of system-level Models of Care in an international context

At the global level, there is a great variety across compensation systems in practice [21]. In low and
middle-income economies, focus on improving worker health may include introduction of a compen-
sation system or reform of existing compensation systems. This provides an opportunity to push for
integration of contemporary MoCs in policy related to system evolution on a country-by-country basis.
Interestingly, compensation systems that are private rather than publicly funded, fixed flat rate pricing
for employers rather thanhaving risk-based pricing, and those that afford higher levels of coverage, have
been associated with reduced risk of occupational injuries [63]. This type of information may be useful
in guiding international attention to workers' health and devising system-level MoCs.
Practice point

� Low and middle-income economies, where policy around work health is rapidly evolving,
should be encouraged to consider implementation of an optimal MoC in the compensation
environment.
Summary

There is promise across multiple implementation strategies at the system level to improve the
integration of contemporary MoCs in the compensation environment. System administrators seem to
have increasing engagement in this process. Massmedia initiatives, policy shift, healthcare practitioner
and student education, changes to legislative frameworks for certification and remuneration incentives
all hold promise. It is imperative that the implementation of MoCs is an integral part in the ongoing
system-level evolution of the compensation environment.
Contextual shift at the organisational level

The employer/workplace interface with the injured worker

Compensation MoCs following musculoskeletal workplace injuries consistently recommend:

- early diagnostic triage,
- identification of potential psychosocial obstacles to recovery,
- provision of education about pain biology,
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- encouragement to keep active, and
- encouragement to remain at work or an early return to work even when symptoms persist [2e7].

Despite these recommendations there are considerable variations in application and outcomes in
this area [64]. Generally when psychological obstacles to recovery are identified and treatment is
directed at their amelioration, better return-to-work outcomes can be achieved [65]. Furthermore,
there is support for improved outcomes across a number of measures when the workplace is an active
participant in the process [66,67]. This is not universally the case though, with interventions that are
unimodal, or inadequately adopt a biopsychosocial approach, potentially less effective [22].

The importance of workplace support for return to work has been recognised for some time, but
enabling healthcare providers to engage with the workplace has been problematic. Encouraging the
workplace to actively participate in facilitating return to work remains a challenge. Franche et al. [17]
identified many of the common barriers and proposed possible solutions for engaging the key
stakeholders in timely return to work. However, even when the workplace is included as part of the
intervention process, successful outcomes are not guaranteed [68]. For example, oppositionwithin the
workplace culture to a return-to-work protocol may undermine results.

Interventions aimed at overcomingwork disability have included attempts to identify and address a
range of obstacles for successful return to work. For example, training in communication and problem-
solving skills (for both injured workers with persisting back pain and their supervisors) achieved
significant benefits, including reduced work absence due to pain and reduced healthcare utilisation
[69]. However, as encouraging as these results are, they do not address all the frequently encountered
organisational barriers, such as policies, procedures, and organisational relationships [68]. The
complexity of this challenge was illustrated by Franche et al. [70], who found that both individual and
workplace factors were associated with implementation and acceptance of the widely accepted
strategy of offers of workplace accommodation (modification in role to facilitate return to the work-
place). Workplace factors such as unionised status, strong disability management policies and prac-
tices, low supervisor support and service industry occupation were associated with accommodation
offers, while job tenure of >1 year and lighter physical work were associated with acceptance of these
offers. Younger age andmore repetitive physical work were associated with both. Interestingly, gender,
mental health, pain, job satisfaction, firm size, people-oriented culture, safety climate and ergonomic
practices were not significant predictors of either outcome in that study [70]. While there are prom-
ising findings [69], when considered alongside the obstacles [68,70], it would seem that involving the
workplace in the return-to-work process is likely to require workplace solutions at several levels,
rather than just the worker's supervisor. This means considering factors likely to affect the desired
return-to-work outcome that may seem to healthcare practitioners as outside the scope of clinical
practice. On the other side, employers and supervisors may lack knowledge and skills in key compe-
tency areas needed to facilitate effective return to work [71].

Guidance on developing and implementing such multi-level and multi-component interventions
align with the evolving area of Implementation Science, defined as the scientific study of methods to
promote the systematic uptake of evidence-based interventions into practice and policy [72]. This
includes the study of organisational behaviour and contains much of direct relevance to the
healthework interface in general, and the management of work disability in particular.

There are many frameworks available to guide implementation interventions and evaluations. One
example of this approach has been described as the Consolidated Framework for Implementation
Research (CFIR) [73], known as a determinant framework [74]. This framework comprises five do-
mains: intervention characteristics, outer setting, inner setting, characteristics of the individuals
involved, and the actual process of implementation. For helping injured workers return to work this
would go well beyond the usual focus of treatment trials which typically compare one intervention
against a control condition (like another treatment), but remain silent on the outer context (system-
and organisational-level factors), the inner context (the nature of the worker's job, their relationships
with other workers, supervisors, and managers, the workplace culture, etc.) and any relationships in
between these domains.
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Using the CFIR scenario, a multi-level, four-phase model of the implementation process has been
derived for the public sector [75]. This model comprised four phases: exploration, adoption/prepara-
tion, implementation, and sustainment. In each phase, the outer and inner contexts (with their various
levels [73]) could be identified and addressed. A case example of this approach to implementation has
recently been undertaken in Australia which involves the implementation of an early intervention
protocol with public hospital health workers reporting work-related musculoskeletal injuries. The
protocol includes early psychosocial risk screening (within a week of the injury) and brief psycho-
logical management (up to 6weekly sessions, startingwithin 3weeks of the injury) for injuredworkers
identified as high risk for delayed return to work, coordinated with the workplace and treating doctor.
As recommended [75], the protocol reflects an agreement between the outer context (state insurance
and regulatory authority, and treatment providers), the inner context (workplace, with internal sup-
port from supervisors, managers, executive of each participating hospital and State Health Depart-
ment), supported by relationships between these domains, and the insurance company that manages
each case and provides the funds. While this study has only just been completed, the employer (New
South Wales Health Department) has recognised its value (with savings reported by the insurer of 22%
for the high-risk intervention group over the similar control group, who were managed according to
existing workers' compensation guidelines) by moving to implement the protocol across all public
hospitals in the state. The findings are particularly encouraging as the intervention protocol used no
treatment that was not available to the control group. The main differences were the implementation
timing and prescribed collaboration between the key stakeholders. The final results will be available in
the near future, but the difference in lost work days between the groups is marked (30 days for the
intervention group versus 56 days for the control group).
Practice points

� The treatment of injured workers takes place within a broader social context than the injury
alone might indicate. Healthcare practitioners should be aware of this and factor it into
planning of co-care.

� Healthcare practitioners should expect to liaise with the workplace and the workplace should
be incentivised to play an active role in facilitating return to work.

� Clinicians and researchers should make themselves familiar with the inner (e.g., internal,
workplace relationships faced by the worker) and outer (e.g., compensation system, other
healthcare providers having input) contexts facingan injuredworkerwishing to return towork.
The insurer interface with the injured worker

The bestmutual outcome in amusculoskeletal compensation claim is return towork. The insurer and
employer alike are seeking this goal. However, factors inherent in insurer processes can facilitate un-
helpful perceptions in injuredworkers. For example, separation of the ‘customer’ (i.e. the employer who
buys the compensation insurance) and the ‘client’ (i.e. the injured worker) has been designated as a
significant barrier at an organisational level, leading to confusion and potential disputes between the
parties [45]. Organisational delays caused bydetermination of liability, approval processes and gathering
information such as medical reviews can have an unhelpful influence on injured workers and delay
initiation of appropriate management [7]. Once prominent, these barriers result in increased psycho-
logical distress and unhelpful context for theworker, which is awell-known individual factor within the
biopsychosocial model leading to amplification andmaintenance of pain and pain-related disability [9].

In Australia, insurance workers (e.g. case managers, injury management advisors) are key non-
clinical stakeholders, with an integral role in facilitation and coordination of injury management
and rehabilitation [17,76]. Knowledge of insurance worker's perspectives, understanding and behav-
iours is lacking. One recent study has provided education for insurers based on contemporary
compensation MoCs [77]. Positive changes in insurance worker beliefs were demonstrated, along with
some preliminary evidence for positive behavioural change in claims management. It is not known if
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this ultimately related to changes to worker outcomes, but it does provide evidence for training at this
level and suggests further exploration in this area may be beneficial.

Insurance companies generally designwork practices according to remuneration. Sometimes short-
term goals are pursued at the risk of long-term costs. Careful attention should be given to designing key
performance indicators and work practices that have long-term views and are based on a bio-
psychosocial model of worker care.

Medicolegal assessors, independentmedical examiners andmedical panels have a highly influential
role. They influence entitlement and treatment decisions which in turn influence insurer case man-
agement, therapeutic pathways, and legal perspectives. They, therefore, impact heavily on the worker's
compensable injury context via both directly and indirectly affecting the biopsychosocial factors
involved in pain and pain-related disability. A formal medicolegal opinion on aworker in pain obtained
from an expert examiner which is based on, and/or prioritises a reductionist biomodel perspective, can
therefore have a broadly unhelpful effect.
Practice point

� Organisation-level implementation strategies to increase non-medical and medicolegal
stakeholders' understanding of the overarching principle of the biopsychosocial nature of
pain, explained by pain biology fundamentals, canpositively influence beliefs andbehaviours.
This is likely to have a positive influence on the context of workers with a compensation claim.
Additional organisational interface considerations

For both insurers and employers, fiscal or regulatory interests can be primary motivators in return-
to-work initiatives and management of compensable claims, rather than evidence of health outcomes
[17]. Organisational priorities and processes for dealing with regulatory responsibilities can paralyse
organisational ability to be agile in the implementation of a compensation MoC. In a compensable
environment, factors such as competition, protection of intellectual property and maintaining
competitive advantage may work against systematic implementation. The need to proactively meet
these barriers at the organisational level has been acknowledged [76], though many organisations
struggle to have the mobility and flexibility to achieve this. While large organisations may have the
resources to facilitate evidence-informed approaches and combat barriers, this is frequently not the
case for small businesses. When organisations are unable to implement optimal MoCs, the result
frequently translates to unhelpful context for the individual with a compensation claim [6,7].
Practice point

� Organisation-based key performance indicators (e.g. for insurers and employers) need to be
considered carefully so that they do not allow transgression from biopsychosocial worker
management process and focus on creating positive context.
Summary

The workplace and the insurer hold significant influence over the journey for an injured worker
through the compensation environment. For healthcare practitioners understanding and accepting the
need to participate in the broader organisational level of returning injured workers to the workplace
can be confronting and challenging. Also, it can be difficult for employers and insurers to fully grasp the
health needs of an injured worker. Contemporary implementation science frameworks to guide
integration of MoCs at the organisational level hold promise for identifying and addressing barriers at
the organisational level and facilitating return to work for injured workers.
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Contextual shift at the individual level: contemporary pain biology as a necessary frontier

Previous models for the management of workers with musculoskeletal pain, and indeed any
musculoskeletal condition [11], have espoused an integrated biopsychosocial approach to care [2e7].
The uptake of the biopsychosocial model in healthcare practitioner education and clinical practice has
lagged behind the evidence [14,15]. This canmanifest as unhelpful healthcare practitioner perspectives
and behaviours (Table 1) and downstream unhelpful context for the injured worker [40].

Poor understanding of contemporary pain biology may be one of the key, insufficiently explored
factors, contributing to poorer compensable injury outcomes. Poor uptake of the biopsychosocial
model of pain might be because it is intrinsically contradictory to adopt a biopsychosocial model, as
long as pain is considered a reliable marker of the state of the body tissues [8]. This reality triggered
exploration of the potential role of targeting deeper level understanding of pain biology as a thera-
peutic strategy for musculoskeletal pain [42,78]. So-called ‘Explaining Pain’ as an example is now
supported by Level 1 evidence (see Refs. [8,79]), although this has not been fully tested in the
compensation environment.

In this context, we make the following recommendations:

, The need to prioritise optimal pain biology literacy (for individuals engaged at all levels in
compensation systems), to foster shared understanding and common language, so that
contextual influences can be better understood and communication between all stakeholders
improved.

, Better acknowledgement of the various limitations of structurally focused ‘biomodel’ manage-
ment paradigms.

, Increased appreciation of the ‘inconvenient truth’ of placebo and nocebo effects integral to
clinical interactions [80,81].

, Improvement of clinical methods by prioritising practical applications of pain biology within a
biopsychosocial approach to care.

What does a contemporary pain biology approach mean?

Understanding of pain biology fundamentals is critical to develop and achieve successful imple-
mentation of an effective MoC for musculoskeletal workplace injury (Table 2, Appendix 1). Biological
mechanisms that subserve bodily protection are highly complex, involve all our bodily systems, and are
highly redundant, meaning that there are multiple pathways by which protective responses can be
triggered. Full coverage of contemporary pain biology science is beyond the scope of this paper, and the
reader is directed elsewhere [8e10,80].

Real-world implications of the science of placebo and nocebo effects

Placebo and nocebo have been used in the medical literature for many years, with growing in-
terest in this area in recent decades [81,82]. Placebo effects are positive psychobiological effects
attributable to the psychosocial context and occur mostly via a therapeutic encounter. Nocebo effects
are also genuine psychobiological effects, but are unhelpful with respect to their outcomes. Clinical
care occurs in a very specific therapeutic context, and placebo and nocebo effects cannot be removed
from this context. Overall treatment outcomes relate to both the treatment itself (often termed
‘specific effects’) and the context in which it is given (‘non-specific effects’ attributable to placebo/
nocebo).

Potentially powerful psychosocial context inherent in routine healthcare treatments can trigger and
maintain mechanisms that can be helpful (placebo effects) and unhelpful (nocebo effects). See Table 1
for helpful and unhelpful perspectives and behaviours at the individual level in the compensable
environment that may feed into placebo/nocebo mechanisms. To healthcare practitioners and injured
workers, each therapeutic interaction is rich in potential tomodulate the pain experience and influence
treatment outcomes. While not specifically investigated to date, it is likely that placebo/nocebo effects
in clinical encounters for injured workers have a strong influence on context [6,7] (as per Section



Table 2
Fundamental principles of contemporary pain biology.

Fundamental principles Description

1. Nociception is a system-based phenomenon Almost all the tissues of the body are innervatedwith free nerve endings
that are triggered by rapid changes in mechanical forces, chemical
balance, or temperature. These nerve endings are collectively called
nociceptors (‘danger detectors’) and transform potentially dangerous
events into neural impulses. There are three ‘relay stations’ between the
tissues and the brain; (i) the dorsal root ganglion, (ii) the spinal
nociceptor situated in the dorsal horn of the spinal cord and (iii) the
thalamus. Each has remarkable computational capacity and is open to
substantial ‘top-down’ control. Nociception refers to activity in these
structures and the brain networks to which they project.

2. Nociception is neither sufficient nor neces-
sary for pain

That one can have severe injury and no pain, or severe pain and no
injury, is firmly established. Pain then is a conscious feeling that
compels us to take action to protect the painful body part. Pain can be
modulated by anything that provides ‘credible evidence’ of the relative
merits of protective behaviour. There is a compelling case that such
evidence comes from other sensory cues, social and physical contextual
variables, cognitions, beliefs and past experience [79], and, critically,
this complex evaluative process occurs entirely outside of awareness.

3. The nociceptive system becomes more effi-
cient the longer it is active

This process is referred to as sensitisation. It is the process where the
nociceptive system becomes more efficient: increased sensitivity of
neural and immune cells that constitute the nociceptive system (at each
of the relay stations and in the brain). This means that any credible
evidence of danger and the need to protect, whether it be generated by
activation of the tissue-based danger detectors, cognitive variables,
social or physical contextual variables, or activation of our other
protective responses has a greater ‘influence’ over pain. In practical
terms, the relationship between pain and tissue danger becomes
increasingly tenuous; the tissues become ‘over protected’, and pain
occurs in situations that are in fact safe.

4. Pain is just one protective system. Pain is just one protective system. Others, such as the endocrine,
immune, and motor systems, are critical in bodily protection. However,
in states of sensitisation, activation of these other systems is detected by
the neuroimmune components of the nociceptive system which offers
even greater protection, but does so by upregulating pain.

5. Management and prevention must consider
the wide, biopsychosocial array of cues that
affects the brain's evaluation of the need to
protect.

The most established approach to breaking this vicious cycle, or
preventing it from occurring in the first place, is to consider the wide,
biopsychosocial array of cues that affect the brain's evaluation of the
need to protect tissue. Understanding that pain is, by definition
protective, not a marker of tissue state/damage, makes a
biopsychosocial approach sensible. For individuals who do not
understand this, thinking instead that pain is a marker of tissue state, it
makes a biopsychosocial approach nonsensical, to the detriment of
providing contemporary evidence-informed care.

D. Beales et al. / Best Practice & Research Clinical Rheumatology 30 (2016) 445e467 459
Understanding unhelpful context derived by an injured worker's journey through a compensation
claim). Given the unhelpful contextual influences inherent in the compensation environment, pla-
cebo effects are less likely to occur, whereas the potential for nocebo effects is enhanced. This is
supported with regard to the placebo effects measured in several orthopaedic surgical interventions
[83,84]. Furthermore, it is also reflected in the disparity between the results seen post-surgically in
compensable versus non-compensable patients [27,85,86] and may be one of the mechanisms by
which this occurs.

Increasing pain biology literacy, at all levels, as early as possible, has promise in reversing the
negative effect of suboptimal, unhelpful management practices and unhelpful nocebo effects. The aim
of such an approach would be to support injured workers in a clinical setting by prioritising pain
biology in their management. A component of such an approach would include informing workers
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adequately, and at an earlier stage, regarding recognised limitations in biomodel-based management
for persistent pain relevant to their situation [25,27]. This is preferable to continued active or tacit
endorsement of ineffective and potentially harmful pathways which can, in themselves, perpetuate
pain through a nocebo effect by convincing contextually vulnerable workers that their tissue changes
need to be ‘fixed’ for pain to reduce [87,88].
Practice point

� Injured workers need to understand the Overarching Principles’ of a compensation model of
care. In particular as this relates to the biopsychosocial nature of pain including contempo-
rary pain literacy. Injured workers should be educated with best science evidence-based
information, relevant to the compensable context, on which to make informed decisions
on their own welfare. This is particularly important when interventions that are potentially
harmful and ineffective beyond contextually sensitive placebo effects are considered.
Implementing an optimal Model of Service Delivery for injured workers

For those managing workers in pain, achieving core pain education competencies would be helpful
[57]. This should logically apply to all practitioners managing or providing opinions on workers with
musculoskeletal pain, including influential medicolegal assessors, and could complement education at
the organisation level (as discussed above). The ultimate aim is early restoration of work capacity,
which benefits all stakeholders, and is a vital component of pain management itself [12,13].

From a biopsychosocial perspective, the ‘right’Model of Service Delivery, as a component of a MoC,
involves steps at the practitioner level, summarised in Table 1 and the Practice Points below. Many of
these concepts are summarised in the widely endorsed Australian Clinical Framework to guide
healthcare practitioners in implementation of these concepts [89].
Practice points

� A comprehensive and holistic assessment including assessment for red flags [90] and
screening for known risk of poorer outcome in the compensation environment [91] is
required. Validated screening tools, such as the Orebro Musculoskeletal Pain Screening
Questionnaire [91], can assist in the screening process and associated delivery of care (as per
Section The employer/workplace interface with the injured worker).

� Due perspective is required on examination findings ensuring that judgements made are on
the basis of overt, objective, robustly significant, and reproducible findings, as far as
possible.

� Investigation/s performed, if indicated clinically, should then be interpreted carefully and the
results conveyed appropriately [92]. This includes recognising how common a specific
finding is in asymptomatic screening and the poor correlation betweenmanagement focused
on investigation findings and overall outcomes.

� There should be avoidance of any unnecessary and unhelpful’ fear-inducing messages to
avoid nocebo construct effects feeding into long-term problems through maladaptive neu-
roplasticity processes.

� Provision of detailed perspective, including early pain biology education and acknowledge-
ment of the limitations of biomodel-based management pathways, e.g.: there is a much
better explanation and management pathway for your pain’.

� Clear communication should be given confidently regarding the healing capacity and
adaptability of the human condition in the great majority of situations, but only reliably so if
themind and body’ are working together (in other words, a pain biology and biopsychosocial
explanation) [93].



� There should be need-appropriate, safe and informed acute phase medication advice. This
should not be open ended but be monitored carefully through existing best practice princi-
ples [94].

� Encouragement of normalisation of movement, activity and exercise should be implemented
as soon as appropriate, and often despite a degree of pain [95]. This includes facilitation of a
work capacity in a supportive environment wherever, and as soon as, possible [96].

� Facilitate self-reflection on the part of a worker with a compensation claim and teach
problem-solving skills.

� Utilise shared decision-making and goal setting and formally measure progress and
outcomes.

� Selection of suitable therapists and specialist opinions should be based on shared appreci-
ation of biopsychosocial priorities. Consistency of messaging is particularly important in
contextually vulnerable people.
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There is emergent evidence that management that utilises a biopsychosocial approach, including
the contemporary understanding of pain biology, is individualised based on a thorough assessment,
avoids nocebo effects, and encourages active engagement of the injured person and their workplace,
can have a significant positive effect in terms of reduction of work absenteeism [97]. This evidence base
should be consolidated by further studies situated in compensation settings.

Summary

Fig. 3 presents a summary of key practice points for healthcare practitioners operating at the in-
dividual level of a compensation claim in their interactions with injured workers. Implementation of
Fig. 3. Key practice points for healthcare practitioners managing injured workers with a compensation claim.
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contemporary MoCs for the workers compensation environment and associated underlying principles,
will allow healthcare practitioners to minimise nocebo effects and provide helpful context for the
injured worker.

Research agenda

Research in compensation environments can be challenging. At the organisational and system
levels, common and unforeseen changes in process and priorities can disrupt stringent protocols
frequently mandated in intervention effectiveness studies. In addition, having a compensation claim is
often an exclusion criterion for many studies assessing the effectiveness of specific interventions.
Complementary, pragmatic research designs, that are robust enough to withstand the pressures in a
compensation environment are needed, such as the CFIR [75]. How this can occur has been highlighted
in Section The employer/workplace interface with the injured worker. Greater use of time-series and
surveillance designs may also be beneficial to overcoming some barriers, and there is a potential
wealth of information that is presently not being exploited in this area. Further guidance for the
implementation of MoCs can be of assistance in implementation studies [98].

Incentives to unite researchers and stakeholders should be prioritised by policy-makers and reg-
ulatory bodies. At the individual level, access to workers with compensation claims can be more
complicated than research in non-compensable settings, withmedicolegal factors potentially adding to
this barrier. Partnerships between researchers, healthcare practitioners, and organisations need to be
fostered to improve access to compensable environments for quality research to prosper. The benefit of
fostering collaboration in this way is likely to facilitate innovation in the evaluation of MoCs in the
compensation environment.
Research agenda: system level

� Costebenefit analysis of system-level changes in the compensation environment to provide
impetus for more widespread implementation of effective MoCs.

Research agenda: organisational level

� Costebenefit analysis of organisational-level changes in the compensation environment to
provide impetus for more widespread implementation of effective MoCs.

Research agenda: individual level

� Research on helpful individual attributes that lead to early recovery from a compensation
claim.

� Research on placebo and nocebo-generated context in the compensation environment.
� Translation into the compensation environment of contemporary biopsychosocial, pain
biology-based management strategies that have shown efficacy outside the compensation
environment.

� Development of contemporary biopsychosocial, pain biology-based management strategies
that account for the specific contextual barriers of the compensation environment.

� Research to facilitate behavioural change in healthcare practitioners, including medicolegal
assessors, operating in the compensable environment, from unhelpful to helpful perspec-
tives and behaviours.
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The challenge ahead

Helpful and unhelpful aspects of management of the injured worker in a contextually vulnerable
compensable environment have been described with a focus on the system, organisational and indi-
vidual levels that influence outcomes. Much of the unhelpful context relates to poor uptake of the
‘overarching principles’ in contemporaryMoCs for the compensation environment (Fig.1). Potential for
change to facilitate positive context exists at all levels of the compensation environment. Frequently
though, unhelpful perceptions and behaviours in the compensation environment overshadowefforts to
implement a contemporary, evidence-informedMoC. Continuous effort is required to reverse this trend.
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Appendix 1. Contemporary pain biology literacy. Fundamentals of pain biology and
neuroplasticity processes are included.

Meaning General relevance Relevance to compensation

system stakeholders

Nociception Activity in specialised
peripheral sensory neurons
known as nociceptors (C and Ad
fibres) that are alert to
potentially damaging stimuli by
detecting changes in
temperature, pressure and
injury-related chemicals, and
transduce these stimuli into
long-ranging electrical signals
that are relayed rapidly to
higher brain centres.

This is the input mechanism
and is not actually pain itself.

Pain is not produced in
damaged tissues. Typically,
injured tissues heal in short,
biologically anticipated
timeframes. Subsequently, the
nociceptive contribution of
tissue damage to the
experience of pain is much less
and can eventually abolish.
NB: the key points below.a

Pain A complex constellation of
unpleasant sensory, emotional
and cognitive experiences
provoked by real or perceived
tissue damage and manifested
consciously by certain
autonomic, psychological and
behavioural reactions. It is a
multiple system, highly
emergent, output response.

Pain is essentially produced as a
protective response based on
the degree of danger perceived
and is therefore highly
modulated by any ‘fear’ and
contextual influences.

Pain is a primary barrier
affecting return to work. A
compensable context is rich in
potential to potentiate pain
responses. For many workers,
understanding that they can
return to work safely, despite
pain, is an important lesson.

(continued on next page)



(continued )

Meaning General relevance Relevance to compensation
system stakeholders

Neuroplasticity A neurophysiological feature
that refers to changes in
structure, function and
organisation within the
nervous system that occurs
continuously throughout a
person's lifetime.

This is an effect of contextual,
behavioural and emotional
factors. It can function as a
positive, compensatory
mechanism for injury and
disease; it can also operate in a
maladaptive direction.

Biopsychosocial influences can
create neuroplasticity changes
that result in entrenched,
treatment resistant pain.
However, these can be similarly
reversed. Helpful and unhelpful
perspectives and behaviours in
the compensation environment
drive (Table 1) neuroplastic
processes.

Sensitisation Increased sensitivity of neural
and immune cells that
constitute the nociceptive
system, at each of the relay
stations (the dorsal root
ganglion, the spinal nociceptor
situated in the dorsal horn of
the spinal cord, the thalamus)
and in the brain.

This means that any credible
evidence of danger and the
need to protect, whether it be
generated by activation of the
tissue-based danger detectors,
cognitive variables, social or
physical contextual variables or
activation of our other
protective responses has a
greater ‘influence’ over pain.

A compensable context,
including work/workplace
factors, is rich in potential for
pain sensitisation. Sensitisation
can result in reduced tolerance
to physical demands of work,
and thus become a significant
barrier to return to work for
some people.

Explanation for
widening and/
or persistent
pain

Can be explained by central and
peripheral nervous system
neuroplasticity processes with
or without overt sensitisation.
There is amplification and
perpetuation of pain responses,
often imprecisely, and this
manifestation of the system's
protective mechanism, once
entrenched, is difficult to
‘switch off’.

This explains poor
responsiveness to standard
management (including often
even high-dose opiate analgesia
when used) and is best
considered a spectrum
condition present in many
varying degrees at all times
rather than an ‘all or nothing’
and stringently time-based
phenomenon.

A compensable context is rich
in potential for pain
perpetuation, including
resistance to treatment.

Neuropathic pain This refers to a pain response
initiated by input signals from a
discernible lesion (or disease) of
the somatosensory nervous
system.

Neuropathic pain is thought to
be associated with more overt
symptomatology (eg: ‘burning’,
‘numbness’, etc.) and
sometimes objective clinical
signs. It seems to have greater
potential for amplification and
persistence that can still be
disproportionate to the degree
of demonstrable injury. It can
be highly resistant to positive
change with therapeutic
interventions.

This term is also often applied
speculatively and somewhat
confusingly to pain when no
objective nerve damage is
evident, but is suspected based
on symptom description alone.
Confusion is reinforced by the
occurrence of subjective and
objective features usually
associated with neuropathic
pain that are present also in
non-neuropathic pain states.

Placebo effects Genuine psychobiological
effects attributable to the
psychosocial context around a
patient.

Aspects of the psychosocial
context will directly positively
affect processing of pain (in
addition to other treatment
effects).

Adverse contextual influences
in the compensation
environment result in less
potential for a positive placebo
effect.

Nocebo effects Genuine psychobiological
effects attributable to a
negative psychosocial context.

A negative psychosocial context
can trigger mechanisms which
are pro-nociceptive and may
counteract other treatment
effects.

Adverse contextual influences
result in enhanced potential for
a negative nocebo effect.

Explained most simply, pain is always generated by the brain as a conscious, protective output experience. It is not an input to
the brain. It will be reliably generated when the brain's perception of ‘danger’ is greater than the perception of ‘safety’ through
the brain's pain ‘equation’.
DANGER ¼ nociceptive and/or neuropathic signalling input when present, perception of harm, damage, injury, injustice,
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informed structural faults and ‘fragility’, threats to person, security or entitlements, confusion, inconsistent information, adverse
contextual factors, poor support, past experiences and memories, being told ‘there is nothing wrong with you’ when you are in
pain, persistence of pain itself through a vicious cycle effect with psychological, and cognitive impairment influences because of
fatigue, pharmaceuticals, etc.
SAFETY ¼ perspective, knowledge, reassurance, confidence, consistency of information, optimal pain literacy, etc.
Notably, it seems easier to compile a danger list than a safety list.
There is clear contextual fragility of this pain construct and vulnerable people may gravitate to a ‘fear’ message even if many
safety messages are offered.

a KEY POINT: Nociception is not sufficient on its own or actually even necessary for pain.
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Why wait to address high-risk cases of acute low
back pain? A comparison of stepped, stratified, and
matched care
Steven J. Lintona,*, Michael Nicholasb, William Shawc

1. Introduction

Acute low back pain (LBP) is a prevalent and often short-lived pain
condition, but it can linger or recur. For approximately 10% of people
with acute LBP, it becomes chronic,23 with modest treatment
results35 making LBP themost disabling health condition currently.59

Accordingly, preventing acute LBP episodes from becoming chronic
anddisabling is awidespreadpublic healthpriority.10 In this article,we
consider secondary prevention strategies for helping those with an
acute LBPepisode, whether a first episode, recurrence, or flare-up of
a chronic problem.25,32 In the past 25 years, 3models for addressing
this problem have been suggested (Table 1), but, surprisingly, their
relative effectiveness has not been evaluated. Given the importance
of preventing chronic disabling LBP, it is time to consider the relative
merits of these options—to assist clinicians, funding bodies, policy
makers, and patients with acute LBP in deciding an appropriate
course of action. Although these approaches share some ideas, we
analyze them separately with respect to underlying assumptions,
relative advantages and disadvantages, ease of implementation, and
supporting evidence to make the choices as clear as possible. We
also offer suggestions for improving implementation and research.

2. The stepped care approach

Stepped care for acute LBP proposes that more conservative (and
cheaper) interventions should be tried first, progressing to more
complex (and expensive) interventions only when the simpler
interventions fail.57,58 If patients do not have serious (“red flag”)
pathology, then guideline-based care that may include education,
eg, on resuming activities, reassurance, and the conservative use
of medication are recommended with the expectation that most
patients will improve.13 This was a reaction to the idea that all
patients with LBP should receive special interventions, eg, physical
therapy that proved to have little benefit and possible negative
effects.41,53 The first step-up might occur at 6 weeks if activity
limitations persist.5 The stepped caremodel has also been applied

with nonpharmacological interventions for acute and chronic pain,6

from self-management58 to implanted spinal cord stimulation.29

3. Underlying assumptions

Thismodel assumes that most people with acute LBPwill recover
without trouble, whereas those who are likely to need more help
will suffer no adverse consequences from waiting.

3.1. Advantages

The principal expected advantages are its relative ease of
implementation, limitation of initial costs, and likely avoidance of
iatrogenic problems from overtreatment because it allows patients
who will spontaneously recover to proceed unhindered.17

3.2. Disadvantages

Evidence from multiple prospective studies has indicated that
psychosocial risk factors for chronicity and disability, such as
certain pain beliefs, workplace factors, mood, and pain behaviors,
are often present in the early (acute) stages rather than gradually
appearing with time.32 Furthermore, there is evidence that pain
recurrence and residual problems are quite common in acute
LBP.26 Unhelpful responses to pain (eg, activity avoidance) may
become entrenched and harder to shift, thereby risking prolonged
disability. In the case of work injuries, for example, delays in dealing
with workplace factors could mean delayed resolution, and the
longer an injured worker is away from work the greater the risk of
long-term problems.21,43 The risks involved in delayed detection
and intervention for these “at risk” subgroups question the wisdom
of a “wait and see” approach.34 Finally, although this model
recommends guideline-based care, there has nevertheless been
an increase in nonrecommended procedures.36

In sum, although stepped care’s “wait and see” approach is
attractive given the limited time and resources available in primary
care,57 the lost opportunities and risks in waiting have been
questioned.44 Although there is evidence for elements of this
approach38 in people with acute LBP, from our searches it seems
that the overall strategy relative to usual care has not been tested.
Trials of stepped care with LBP have either tested a specific
therapy for acute LBP against usual care20,40 or dealt with chronic
LBP patients.4,40,44 Interestingly, some of the early advocates of
stepped care apparently allowed for exceptions to the stepped
care principle if this seemed warranted at initial assessment, but
although sensible, this would seem to undermine the principles of
stepped care and it raises the question of how these cases might
be identified.

Sponsorships or competing interests that may be relevant to content are disclosed

at the end of this article.

a Department of Law, Psychology and Social Work, Center for Health and Medical
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4. Stratified care

The stratified care model attempts to group patients into risk-
based categories with congruent intensities of intervention from
the first visit. Thus, it aims to provide more comprehensive
treatment for those who need it, while allowing those with low risk
to recover with little or no treatment. As psychosocial “yellow
flags”28 have been found to be prominent risk factors for disability
that should be modifiable, screening questionnaires have been
developed to assess their presence.24,30,33,52,54 Although other
biological and social risk factors obviously exist,47 yellow flags are
easily assessed in the clinic. Chief among these has been the
STarTBack Tool,24 and the Örebro Musculoskeletal Pain
Screening Questionnaire (ÖMPSQ)30,33 where total scores have
been used to stratify to risk levels (low to high). For example,
Foster et al.19,24 described initial use of the STarTBack tool to
assign primary care patients to different levels of psychologically
informed physiotherapy, with the higher-risk cases receiving
more comprehensive care than the lower-risk cases. Results
showed both improved outcomes and reduced costs. Similar
results have been found when those with high psychosocial risk
scores on other screening tools received psychologically in-
formed treatment.41 Although several trials are reportedly un-
derway, the supporting evidence for stratification remains limited
at present.

4.1. Assumptions

This approach assumes that psychosocial risk factors can be
reliably assessed soon after the pain onset, and that risk

categorizations remain stable over time without intervention. It
is also assumed that the individual risk factors have a cumulative
influence, with higher total screening scores being more
important than individual items on these scales and that more
comprehensive treatment will be needed for those with higher
scores. Furthermore, it is often assumed that the risk factors (eg,
anxiety and low expectations) relate primarily to pain/injury.19

4.2. Advantages

The questionnaires can be completed at the initial visit affording
the opportunity for early intervention, rather than waiting (as in
stepped care). Although questionnaire items are mostly psycho-
logical in nature, they have been surprisingly well accepted in
a variety of settings and have reasonable predictive value.27,39

Stratification offers efficiencies by identifying individuals at ”low
risk” who will likely recover from the acute episode and regain
function with little help.14 For this subgroup with a very positive
prognosis, guideline-based care is an efficient method of
treatment37 and probably reduces the risk of possible iatrogenic
effects.17 At the system level, this can have sizable cost benefits,
as seen in the STarTBack trial, where guideline care (prohibiting,
eg, referrals and physical therapy) among low-risk patients
showed substantial cost savings with no decline in health
outcomes.19

4.3. Disadvantages

Screening indicates only that a patient is at “high” or “moderate”
risk, but does not explain why. Equally, screening by itself does

Table 1

An overview of the stepped care, stratified care, and matched care approaches to acute low back pain.

Stepped care Stratified care Matched care

Approach Provide basic guideline-based treatments to all,

progress (step-up) to more complex interventions

only when the lower level does not work

Categorize patients based on risk factors (low,

medium, and high) and provide different levels of

treatment comprehensiveness accordingly

Assess key risk factors and individualize the

intervention based on the patient’s needs

Assumptions LBP is unaffected by existing psychosocial factors Risk factors can be identified Risk factors can be identified

Passage of time is benign Risk factors are relatively stable Risk factors are relatively stable

“Wait & see” approach is cost-effective Risk factors have a cumulative effect (more factors

5 greater the risk)

Risk factors can form a “profile”

There are specific treatments for risk factors/

profiles

Tailoring intervention to the individual’s risks will

increase efficiency

Advantages Efficient use of resources Screening can identify risks Screening can identify risks

Relative ease of implementation Identifying those at low risk allows for providing

conservative treatment to them

Identifying those at low risk allows for providing

conservative treatment to them

Should decrease harmful overtreatment Identifying higher levels of risk allows for providing

more comprehensive treatment

Profiles can be constructed

May decrease harmful overtreatment Profiles allow for providing individualized treatment

May decrease harmful overtreatment

Uses current scientific knowledge

Promotes patient engagement

Limitations Does not use all scientific knowledge Risk identification does NOT identify the underlying

mechanism

Risk identification does NOT identify the underlying

mechanism

Ignores complexity More comprehensive treatments still may not

address individually relevant factors

Accurate identification of risks to form profiles is

under development

May delay proper treatment for those at risk More complicated to implement than stepped care Accurate matching of interventions to profiles/risks

is under development

Not fully comprehensive, eg, to workplace, social,

and contextual factors

More complicated to implement than stepped care

or stratified care

Note that although differences have been highlighted, the approaches sometimes overlap.

LBP, low back pain.
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not inform the clinician on which intervention to use with a given
patient. A study of clinical practice revealed that only one-third of
patients were treated according to their level of risk, whereas 60%
were overtreated.11 With the brevity of these instruments comes
omissions and the StartBack tool, for example, does not include
potent work-related items, such as expectations of return to work
or other important factors, eg, insurance and socioeconomic or
family variables.22 Offering all high-risk cases essentially the same
intervention could be likened to a “shot-gun” approach that risks
missing the mark for a given patient. Other potential problems
include: (1) the lack of integration with biomedical and symptom
factors; and (2) stigmatization, or distress among patients who
are labelled as high risk. Although psychosocial screening is
a logical first step to triage cases who could benefit from further
treatment or support, additional steps may be needed to identify
the specific problems of patients, whether these relate to activity
avoidance, workplace support, or depression.7,10,45 Although the
StarTBack trial shows support mainly through limiting treatment
for low-risk groups, there is an obvious need for replication.

5. Matched care

Like stratified care, matched care involves identifying those at
higher risk; but unlike stratified care, it tailors the intervention to
the individual patient’s particular risk issues. Essentially, it means
treating a risk factor only if it is present. Although stratified care
treats all patients at risk alike, matched care carefully assesses
each patient and provides treatment accordingly.

5.1. Assumptions

The main assumptions are that the different risk factors can be
identified early on, are relatively stable across time, and can be
addressed by specific interventions. Thus, addressing these
factors specifically in a tailored package should be more effective
than a broader treatment that overlooks individual variability.9

5.2. Advantages

It counters the “uniformity myth” that all patients with “high risk”
are alike.9,55 Matching offers the promise of both greater
effectiveness and efficiencies due to reduced wastage of clinical
time and resources. A system to match treatment to profile is an
aid for making clinical treatment decisions. It may also promote
enhanced patient engagement, and satisfaction, if the treatment
is seen by the patient to be relevant to their needs.

5.3. Disadvantages

Matching requires considerable knowledge, skills, and resour-
ces, making its implementation challenging. Accurate identifica-
tion of all key risk factors early on is questionable because, in
practice, current methods focus mainly on psychological and
workplace factors, rather than possible pathophysiological or
social/contextual arenas.41,42 The available interventions to
address some key factors such as social/contextual factors,47

workplace relationships,50 and systems issues60,61 may also be
limited.

Although matching is intuitively appealing, and probably used
to some extent by most clinicians in routine practice, only a few
studies on outcome are available. Initial retrospective investiga-
tions demonstrated that patients with certain characteristics
benefit more from certain treatments.56 In addition, certain
psychological profiles (eg, distressed) have been related to future

work disability.12,48 According to a theoretical model,18 an
intervention consisting of communication and problem solving
skills should be helpful. A randomized controlled trial test with
individuals at risk and their work supervisors demonstrated
superiority on several outcomes, eg, work disability and health
care utilization relative to usual treatment.31 Similarly, an in-
tervention to enhance communication between the patient,
employer, and care giver was found to be superior to usual care
when matched to patients at risk in primary care.46 Matching the
intervention to the individual (based on individual behavioral
assessments) showed superior results when compared with
a guideline-informed exercise-based treatment even at 2
years.2,3 This demonstrated that matched care was more
effective than standardized guideline care.

The direct effects of matching to a specific treatment have
been compared with random allocation to the same treatments,9

a unique test of the specific effects ofmatching. However, despite
significant improvements overall, there were no observed
advantages in being matched to treatment. Post hoc analyses
indicated that this was likely due to problems in the stability of the
profiles (a possible violation of the assumption of stability noted
above).8 However, in usual clinical practice, this would be dealt
with by varying the intervention accordingly—something that the
demands of a randomized trial could not permit.

6. Discussion and research agenda

Although stepped, stratified, and matched care models have all
been promoted as models for responding to people presenting
with troubling LBP, there is remarkably little evidence of their
effectiveness and even efficacy, let alone their potential cost-
effectiveness. There is evidence from randomized controlled trials
that both stratified and matched care models limit long-term
disability because of LBP. But we were unable to find evidence
supporting stratified care, per se, in acute LBP populations. Nor
did we find any study that compared these models with each
other. Therefore, it is not possible to recommend a single model
for all settings, and selection may also be dependent on the
setting and its goals.

However, there is consistent evidence that a “wait and see”
approach is no longer advisable because early screening
provides reliable and valuable information for identifying those
at risk of delayed recovery and formulating a treatment strategy
from the start. This allows for guideline-based care for low-risk
cases while more targeted or comprehensive interventions can
be reserved for those with higher-risk levels. Whether interven-
tions should be assigned based on severity of risk or type of risk
remains to be determined. Moreover, there may well be caveats,
eg, workplace, system issues, socioeconomic, and staff training
that impact on which approach will work best in various settings.

A legitimate question is whether the assumptions associated
with each approach are accurate. For stepped care, neither the
idea that the passage of time is benign nor the idea that LBP is
uncomplicated has empirical support. The stratified andmatched
approaches share the assumption that those at risk can be
identified early on, and this is supported by the evidence. The
underlying idea that triaging for psychosocial factors and treating
according to risk level or targeting identified risk factors produces
better results is supported when compared with usual
treatment.19,36,41,60,61

A second question is how these approaches compare when
costs, outcomes, and prevented disability are considered.
Currently, there is only enough evidence to claim that these
approaches show promise. Stratifying patients by type or severity
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is also consistent with a more patient-centered care framework
that has become an ideal in primary care, but more research with
better designs is needed.

A third question concerns the ease of implementation. To have
impact this is a critical question, but factors ranging from
complexity of demands to so-called black flags (system factors)
may influence how well an approach is implemented in everyday
practice. Three studies indicate that guidelines for stepped or
stratified care, when instituted systemically, are not consistently
followed.11,36,49 A large study of clinical routines showed that
practice trends are NOT in line with evidence-based guidelines.36

These studies, and our own on-going research of LBP in injured
workers,31,51 indicate that both clinicians and researchers need
to consider the broader contextual and health system issues that
affect treatment choices for acute LBP.15,16

A related issue is training and competencies for implementing
these models of care. Delivering stepped, stratified, or matched
care models clearly require specific training; a major stumbling
block to implementation. Even when providers understand what
they should do, they may lack confidence in the implementation.1

We suspect that there may be a lack of clarity as to whom should
be responsible for implementation in most health systems, and
although the methods are not difficult, there is a need for training
in both the skills and the delineation of responsibilities. Moving
from a “wait and see” to a proactive screening system linked to
interventions targeting patients at high risk is recommended.
Nevertheless, this review has highlighted the need for more
research to evaluate the effectiveness of these models of care in
multiple settings.
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PUBLICATION DETAILS STAKEHOLDERS INVOLVEDAIM OF THE PROJECT

TYPE OF PROJECT Narrative review of studies published in the last 10 years in English  
excluding studies with findings about illicit drugs.

Rapid review
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Background Results Discussion Recommendations

 The evidence for medical 
interventions in chronic pain is 
weak

 Evidence exists for cognitive 
behavioural therapy and pain 
education (including online)

 The biopsychosocial model is 
considered best practice with a 
key component of active self-
management

 There is evidence for a range of 
interventions for different pain 
conditions and different stages

 Cannabis-based medicines are 
not first-line treatment of any 
pain condition

 Chronic pain can be a serious 
burden affecting all aspects of 
life and contributes to 
diminished quality of life

 In Australia about 20% of chronic 
pain sufferers receive workers 
compensation

 There may be factors inherent in 
compensation schemes that 
affect the experience of chronic 
pain

 Reduced employment 
associated with chronic pain was 
estimated to cost $36.2 billion in 
2018

 The greatest predictors of 
widespread pain are individual 
and psychological factors, not the 
injury itself

 Chronic pain is one of the most 
prevalent, costly and disabling 
conditions in clinical practice and 
the workplace, yet remains 
inadequately treated  

 A multidisciplinary approach may 
be necessary to address the 
many dimensions of chronic pain

 Psychosocial approaches to pain 
management rely on self-
management strategies to 
reduce pain, improve mood and 
resilience

 People with chronic pain should 
not rely solely on pain medication 
for pain relief

 Evidence supports active over 
passive management strategies

 Health education for stakeholders 
is required to:
 Accept the existence of chronic 

pain
 Recognise chronic pain is in 

the central nervous system
 Recognise a healthy lifestyle is 

still possible despite chronic 
pain

 Advise treatments that are 
supported by evidence

Better pain management 
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better management of chronic pain in a 
compensable population.



 

 

 

 

 

November 10, 2021 

 

WorkCover WA 

2 Bedbrook Place 

Shenton Park WA 6008 

 

To whom it may concern, 

Modernisation of WorkCover WA 

We have reviewed the submission drafted by Dr John Salmon and Professor Michael Nicholas. 

This document identifies a number of areas of concern concerning the current workers 

compensation system. In particular, the need to stratify workers compensation patients according 

to risk, the need for early assessment and appropriate intervention, the avoidance of opioid 

medication and the avoidance of passive therapies unlikely to alter prognosis. 

 

It is the view of the Western Australian Faculty of Pain Committee that this document has valid 

points that should be considered in the development of future workers compensation policies. It 

draws attention to recent clinical work, which reinforces the importance of early and structured 

intervention for at risk workers. The Western Australian Faculty of Pain Committee would be open 

to assisting with any further advice about developing formal guidelines for a framework supporting 

the concepts presented in this document. 

 

Regards, 

 

Dr David Holthouse 

WA Chair  

Faculty of Pain Medicine  
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WorkCover WA  
2 Bedbrook Place  
Shenton Park WA 6008 
 
By email: consultation@workcover.wa.gov.au 
 
10 November, 2021 
 
Dear Sir/Madam 
 
Re: Workers Compensation and Injury Management Bill 2021 (Consultation Draft) 
 
I write on behalf of Occupational Therapy Australia (OTA) to endorse the submission made by Ms 
Jacintha Bell (State Director, Australian Pain Society Board), Dr John Salmon (Pain Management 
Consultant) and Professor Michael Nicholas (Director of Pain Education and Pain Management 
Programs, Pain Management Research Institute) regarding the Workers Compensation and Injury 
Management Bill 2021 (Consultation Draft). 
 
OTA is the professional association and peak representative body for occupational therapists in 
Australia. As of September 2021, there were more than 25,300 registered occupational therapists 
working across the government, non-government, private and community sectors in Australia, 
approximately 3,500 of these in Western Australia. Occupational therapists are allied health 
professionals whose role is to enable their clients to participate in meaningful and productive 
activities. 
 
Among the wide range of services they are trained to provide, occupational therapists are skilled in 
vocational rehabilitation and, accordingly, a number of WA occupational therapists deliver supports 
and services to WorkCover WA clients.  
   
As the aforementioned submission makes clear, the early identification and management of injured 
workers shown to be at risk of developing persistent pain will not only help prevent acute and 
subacute injuries from developing into long term, disabling conditions such as persistent pain, it will 
deliver measurable benefits to the Western Australian and national economies. 
 
OTA notes the submission’s compelling criticism of the existing model for the management of 
injured workers with persisting painful conditions, and the immense legal expenses to which the 
model’s shortcomings give rise. 
 
The submission’s evaluation of the Work Injury Screening and Early Intervention (WISE) study is 
particularly noteworthy as it demonstrates how the early identification of at-risk patients and the 
development of a management pathway involving multi-disciplinary supports is more cost-effective 
than the existing injury focused approach, enabling earlier recovery and return to work. The 
implementation of such a patient centred, holistic model of care should therefore be integral to the 
Workers Compensation and Injury Management Bill 2021. 
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The cost of chronic pain to the economy aside, legislators should appreciate that it has a debilitating 
effect on quality of life. As the Australian Pain Society has noted in its submission to this 
consultation: “It is associated with marked physical and psychological impairment, sub-optimal 
workforce engagement, early retirement, and increased suicidality”. The same submission notes the 
unacceptably high proportion of those with persistent pain who are currently unable to access 
treatment that could improve their functioning or quality of life.  
 
Accordingly, OTA’s Western Australian membership endorses the submission made by Ms Jacintha 
Bell, Dr John Salmon and Professor Michael Nicholas, and urges WorkCover WA and the Western 
Australian Parliament to ensure the submission’s recommendations are integral to the proposed 
legislation and the model of care it enacts. 
 
Yours sincerely, 
 

      
 
Erin Clinch      Felicity Beaulieau 
WA Divisional Manager    Chair, WA Division 



 

 

 

 

WorkCover WA 
2 Bedbrook Place 
Shenton Park WA 6008 
 

Sent via email: consultation@workcover.wa.gov.au  
 
03 November 2021 
 
Dear Sir Madam, 
 
Re: Workers Compensation and Injury Management Bill 2021 (Consultation Draft) 
 
We write to express our support for the submission made by Ms Jacintha Bell (State Director, 
Australian Pain Society Board), Dr John Salmon (Pain Management Consultant) and Professor 
Michael Nicholas (Director of Pain Education and Pain Management Programs, Pain 
Management Research Institute) regarding the Workers Compensation and Injury 
Management Bill 2021 (Consultation Draft). 
 
The early identification and management of injured workers shown to be at risk of developing 
persistent pain is vital if we are to prevent acute and subacute injuries from developing into 
long term, disabling conditions such as persistent pain. The Work Injury Screening and Early 
Intervention (WISE Study) is an excellent example of how the early identification of at-risk 
patients and the use of a holistic approach (rather than an injury focused approach) can 
support earlier recovery and return to work. The implementation of such patient centred, 
multidisciplinary, clinically relevant research findings and inclusive of key stakeholders such as 
employers, treatment providers, claims managers and insurers is integral to the Workers 
Compensation and Injury Management Bill. 
 
Chronic pain is one of Australia’s most costly health conditions. It is associated with marked 
physical and psychological impairment, sub-optimal workforce engagement, early retirement, 
and increased suicidality. Despite this, less than 0.02% of adults with persistent pain will visit a 
tertiary pain service and around 80% will be unable to access treatment that could improve 
their functioning or quality of life. The situation is far worse for rural and remote 
communities, for whom access to evidence-based multidisciplinary care in the community is 
exceedingly limited.  
 
Immediate action is required to improve the lives of people living with chronic pain and 
remediate the fiscal and societal impact of this condition. 
 
We believe that access to effective pain treatment is a fundamental human right. We 
commend the Western Australian Government and WorkCover WA for undertaking this 
consultation and we look forward to learning the outcomes of this review. 
 
Yours sincerely 

 
Ms Trudy Maunsell 
President, Australian Pain Society 



 

 1 

9	November	2021	
	
	
Dr	John	Salmon	
Pain	Medicine	Specialist	
	
	 Re:		 Modernising	WorkCoverWA	
	
Dear	John	
	
Thank	you	for	sharing	your	correspondence	to	WorkCoverWA,	specifically	related	to	
the	use	of	risk-based	management	of	injured	workers.	
	
This	is	a	topic	close	to	our	hearts:	

• We	have	multiple	publications	on	this	topic	(some	listed	below).	

• We	have	spent	countless	time	promoting	this	type	of	care	in	the	workers’	
compensation	community	of	WA.	

• Presently	we	are	deeply	involved	in	a	$1.5	million	NHMRC	grant	that	is	
implementing	stratified	care	into	primary	care	in	4	Australian	states.	

	
We	support	further	action	in	this	area.	
	
PROPOSED	ACTION:	
We	recommend	a	meeting	with	WorkCoverWA	to	discuss	development	of	an	
implementation	framework.	
	
	
	
Yours	sincerely	on	behalf	of	Pain	Options	
	
	 	 	 	 	 	 	
	
	
Dr	Darren	Beales,	PhD,	FACP	 	 Dr	Tim Mitchell, PhD,	FACP 
Senior	Research	Fellow,	Curtin	University	 Senior	Casual	Academic,	Curtin	University	
Specialist	Musculoskeletal	Physiotherapist	 Specialist	Musculoskeletal	Physiotherapist	
(As	conferred	by	the	Australian	College	of	Physiotherapists	2008)	 (As	conferred	by	the	Australian	College	of	Physiotherapists	2007)	
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Scientific	Work	We	Have	Completed	In	This	Area	
	
1. Beales D, Mitchell T, Holthouse D. Stepped-care for musculoskeletal pain is ineffective: A 

model for utilisation of specialist physiotherapists in primary healthcare management. Aust J 
Primary Health 2021; In Press (Accepted 15 June 2021). 
 

2. Beales D, Fried K, Nicholas M, Blyth F, Finniss D, Moseley GL. Management of 
musculoskeletal pain in a compensable environment: Implementation of helpful and 
unhelpful Models of Care in supporting recovery and return to work. Best Pract Res Clin 
Rheumatol. 2016; 30(3):445-67. 

	
3. Ng W, Slater H, Starcevich C, Wright A, Mitchell T, Beales D. Identification of barriers and 

enablers influencing healthcare professionals’ adoption and clinical implementation of a 
biopsychosocial approach to musculoskeletal pain: A systematic review and qualitative 
evidence synthesis. Pain 2021; 162: 2154–85. 

	
4. Boyle E, Fary R, Kang J, Evans K, Rebbeck T, Beales D. A systematic scoping review of 

patient health outcomes and perceptions following management of low back pain via care 
pathways in primary health care. Musculoskeletal Care 2020; In Press (Accepted 26 August 
2020). 

	
5. Beales D, Fulco M, Gullhaugen E, Peden A, Ranford S, Mitchell T. Utilisation of exercise 

for hip pain in the Australian workers’ compensation environment. Work 2019; In Press 
(accepted 20 January 2020). 

	
6. Beales D, McManus L, Tan J, Elliott C, Mitchell T. Implementation of questionnaire-based 

risk profiling for clients in a workers’ compensation environment: an example in Australian 
physiotherapy practice. J Occ Rehab. 2019; 29: 609-16.  

 
7. Beales D, Niklasson-Larsson M, O’Sullivan P, Straker L, Linton S, Smith A. The predictive 

ability of the full and short versions of the Orebro questionnaire for absenteeism and 
presenteeism over the subsequent 12 months, in a cohort of young community-based adult 
workers. J Occ Env Med 2021; In Press (Accepted 26 May 2021).   

 
8. Beales D, Ruscoe G, Mitchell T. Perceptions of the role of insurance workers and 

physiotherapists in the Western Australian workers’ compensation system. Work 2017; 
58(4):499-507. 

 
9. Beales D, Kyaw-Myint S, Smith A, O‘Sullivan P, Pransky G, Linton S, Job J, Straker L. 

Work productivity loss in young workers is substantial and is associated with spinal pain and 
mental ill-health conditions. J Occup Environ Med 2017; 59(3):237-245. 
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