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Abstract Purpose The objective of this systematic
review was to synthesize evidence on the effectiveness of
workplace-based return-to-work (RTW) interventions and
work disability management (DM) interventions that assist
workers with musculoskeletal (MSK) and pain-related
conditions and mental health (MH) conditions with RTW.
Methods We followed a systematic review process devel-
oped by the Institute for Work & Health and an adapted
best evidence synthesis that ranked evidence as strong,
moderate, limited, or insufficient. Results Seven electronic
databases were searched from January 1990 until April
2015, yielding 8898 non-duplicate references. Evidence
from 36 medium and high quality studies were synthesized
on 12 different intervention categories across three broad
domains: health-focused, service coordination, and work
modification interventions. There was strong evidence that
duration away from work from both MSK or pain-related
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conditions and MH conditions were significantly reduced
by multi-domain interventions encompassing at least two of
the three domains, There was moderate evidence that these
multi-domain interventions had a positive impact on cost
outcomes. There was strong evidence that cognitive behav-
ioural therapy interventions that do not also include work-
place modifications or service coordination components
are not effective in helping workers with MH conditions
in RTW. Evidence for the effectiveness of other single-
domain interventions was mixed, with some studies report-
ing positive effects and others reporting no effects on lost
time and work functioning. Conclusions While there is sub-
stantial research literature focused on RTW, there are only
a small number of quality workplace-based RTW interven-
tion studies that involve workers with MSK or pain-related
conditions and MH conditions. We recommend implement-
ing multi-domain interventions (i.e. with healthcare provi-
sion, service coordination, and work accommodation com-
ponents) to help reduce lost time for MSK or pain-related
conditions and MH conditions. Practitioners should also

Lakehead University, Thunder Bay, ON, Canada

University of Montreal and CHU Ste-Justine Research
Centre, Montreal, QC, Canada

Accident Research Centre, Monash University, Melbourne,
VIC, Australia

Ted Rogers School of Management, Ryerson University,
Toronto, ON, Canada

School of Public Health and Health Systems, University
of Waterloo, Waterloo, ON, Canada

Robert Stempel College of Public Health and Social Work,
Florida International University, Miami, FL, USA

@ Springer



J Occup Rehabil

consider implementing these programs te help improve
work functioning and reduce costs associated with work
disability.

Keywords Return to work - Workplace - Program
effectiveness - Musculoskeletal pain - Mental health -
Systematic review

Introduction

Despite overall work injury rates declining in most high-
income countries [1, 2], equivalent improvements in return-
to-work (RTW) rates (i.e. percentage returning to work
within certain disability duration windows} have not been
observed. In Australia and New Zealand, the latest data
indicate RTW rates have remained static for 15 vears [3].
Canadian-wide statistics comparing the percentage of wage
loss claims at specific durations (e.g., 30 or 180 days after
injury) indicate that disability duration has remained con-
stant or increased between 2000 and 2008 [4). Societal
changes are making improvements in RTW more difficult
to achieve. The ageing workforce poses particular chal-
lenges given findings that older workers take longer to
RTW than younger workers and are more likely to ‘relapse’
into a period away from work following an initial return
to work [5]. Similarly, there is a growing trend in precari-
ous employment relationships (c.g., workers with short-
term contract arrangements). Workers with precarious job
arrangements also take longer to RTW than those with
secure employment relationships [6].

There is now a substantial research literature on RTW
interventions delivered in the workplace. This diverse liter-
ature contains relatively few high quatity intervention stud-
tes. One systematic review of workplace based interven-
tions published in 2004, for workers with musculoskeletal
(MSK)- and pain-related conditions, identified ten good
quality intervention studies after completing a search that
retrieved 35 relevant studies [7]. The review found strong
evidence that time away from work (work disability dura-
tion) is reduced by work accommodation offers and contact
between healthcare providers and the workplace, and mod-
erate evidence that other disability management interven-
tions were effective. There was limited or mixed evidence
of the impact of these interventions on health related qual-
ity of life.

The complex nature of interventions in this field poses
a direct challenge for researchers. Conducting high-qual-
ity work disability research, and in particular, evaluating
return-to-work interventions which have many socjo-legal
aspects and often requires the endorsement and cooperation
of stakeholders with competing interests (e.g., employers,
insurers, labour unions, provider networks, compensation
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authorities, etc) is difficult [8]. Still, in the decade since the
review’s publication, and other studies by the same research
team [9], there has been steady growth in the volume and
scope of RTW intervention studies published. RTW or
work disability research has emerged as a stand-atone field
of endeavour encompassing multiple disciplines, with a
rapidly growing evidence base [10].

This is true for both MSK and pain-related conditions;
and more recently mental health (MH) conditions. The
growth in literature focused on interventions to manage
depression in the workplace has grown substantially over
the last 5 years. In 2010, several authors from this research
team published a systematic review [11] on interventions to
manage depression.in the workplace, finding 12 high qual-
ity studies. Recently, this team has sought to update find-
ings on this question and have found the body of relevant
literature to have more than doubled in the last 5. years
(unpublished data).

Consistent with the best practice of updating systematic
reviews as new evidence emerges [ 12}, we sought to update
and extend the previous review of workplace based RTW
interventions that was limited to MSK and pain-related
conditions. The primary objective of this review was t0
synthesize evidence on the effectiveness of workplace-
based RTW interventions that assist workers with MSK,
mental health (MH), and pain-related conditions to return
to work after a period of work absence. The focus of this
update was expanded to include MH conditions, based
largely on input from our occupational health and safety
(OHS) stakeholders given that the burden associated with
managing the effects of mental heaith conditions in the
workplace is extensive [13-161. A particular strength of
the Institute for Work & Health (IWH) systematic review
program is the unique process of stakeholder engagement
adopted throughout the review process [17]. Our stakehold-
ers provide guidance to ensure the review question is rel-
evant, the search terms are comprehensive and the targeted
literature identified is up-to-date. But more importantly,-
stakeholders helped us examine the findings from this
review to determine the best wording for our key messages

“to facilitate uptake and dissemination of these evidence-

based approaches for OHS practitioners and other work-
place parties This paper focuses on the evidence on RTW
outcomes. A future paper will address the evidence from
this review on recovery outcomes.

Methods

The systematic review followed the six review steps devel-
oped by the Institute for Work & Health (IWH) for OHS
prevention reviews [18]: (1) question development, (2) lit-
erature search, (3} relevance screen, (4) quality appraisal,
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(5) data extraction, and (6) evidence synthesis. The review
team consisted of 17 researchers from Australia, Canada,
Europe and the United States. Reviewers were identified
based on their expertise in conducting epidemiologic or
intervention studies related to work-related conditions, their
experience in conducting systematic reviews or their clini-
cal expertise. Review team members had backgrounds in
epidemiology, ergonomics, kinesiology, physical therapy,
psychology, social sciences, and information science. All
.17 team members participated in all review steps.

The TWH Systematic Review program follows an inte-
grated stakeholder engagement model during reviews [17].
Stakeholder meetings were held on multiple occasions
through the review process in Toronto, Canada and Mel-
bourne, Australia, Stakeholders were selected from injured
worker advocacy groups, unions, workplaces, and health
and safety associations and provided valuable input on
search terms, inclusion/exclusion criteria, operational defi-
nitions, terminology, other search considerations, how find-
ings of the review might be used, potential audiences, how
the finalized review could be presented, how the review
findings could be disseminated, and stakeholder infor-
mation and communication needs throughout the review
process.

Question Development

The review team and stakeholders participated in a meet-
ing to discuss the review update research question, and pro-
posed search terms. The review question and search terms
from the original review were used as a starting point and
were updated through this process of question develop-
ment, The inclusion of MH conditions to the final research
question was an addition driven largely in response to
stakeholder feedback through this process.

Literature Search

Search terms were developed iteratively by the research
tearn in consultation with a librarian, content area experts
and stakeholders. Search terms were identified for three
broad areas; population terms for workers and for injury/
conditions, intervention terms, and outcome terms. Both
database-specific controlled vocabulary terms and key-
words were included. The terms within each category were
combined using a Boolean OR operator and then terms
across the three main categories were combined using a
Boolean AND operator. The complete list of terms used in
our search is reported in Supplementary Table 1.

The following electronic databases were searched;
Medline, EMBASE, CINAHL, PsycINFO, Sociological
Abstracts, Applied Social Sciences Index and Abstracts
{ASSIA), and ABT Inform {American Business Index) from

1990 to April 2015. Research prior to 1990 was considered
informative from a historical perspective but less relevant
to current personal injury-illness compensation and other
health care system and therefore excluded from this review.
As the controlled vocabulary and the ability to handle com-
plicated multi-term searches differ across the databases
searched, search terms were customized for each database
as required. All peér-reviewed literature was included,
including non-English citations.

In addition to the database searches, the review team
identified, from their own holdings and via contact with
international content area experts, a list of studies that were
in press or otherwise forthcoming in the published peer
review literature,

References were loaded into commercially available
review software (DistillerSR®) [19], which was also used
for ail remaining review steps. DistillerSR® is an online
application designed specifically for the screening, quality
appraisal and data extraction phases of a systematic review.

Relevance Screen

The review team devised five screening criteria to exclude
articles not relevant to our review question: {a) commen-
tary/editorial, (b) study was not about RTW or disability
management/support, (¢) non-intervention studies or inter-
ventions that did not occur as part of a system, program,
policy or work practice change, (d) interventions that were
not workplace-based, and (¢) study population included
greater than 50% of any of the following excluded condi-
tions: severe trapmatic brain injury, spinal cord injury,
severe lower limb traumatic injuries including ampneations;
MSK disorders secondary to cancer, cancer-related pain or
osteoporosis; and severe mental disorders (i.e. bipolar dis-
order, chronic severe depression or schizophrenia).

First, titles and abstracts of references were screened by
a single reviewer. To limit the possibility of bias, a qual-
ity control (QC) step was implemented. A QC reviewer
independently assessed a randomly chosen set of 329 titles
and abstracis (approximately 5% of references from the
search). Comparing the QC reviewer responses directly to
review team responses, 27 conflicts (8%) (i.e. where the
QC reviewer disagreed with the assessment of the origi-
nal reviewer) were found. However, only four (1.2%) were
conflicts in which the review team excluded references and
the QC reviewer included them. The small (1.2%) number
of consequential discrepancies suggests that reviewers had
a similar understanding and application of the screening
criteria.

.Second, the full text of articles that advanced through
the title and abstract screening process were screened
using the same criteria, with two reviewers independently
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reviewing and coming to consensus. When consensus could
not be reached, a third reviewer was consulted,

Quality Appraisal

Relevant articles were appraised for methodological qual-
ity. The team grouped multiple articles associated with a
single study, designating one article as the primary article.
Study quality was assessed using 25 methodological crite-
ria within the following broad headings: Design and Objec-
tives, Level of Recruitment, Intervention Characteristics,
Intervention Intensity, Outcomes, and Analysis (see Sup-
plementary Table 2).

Methodological quality scores for each study were based
on a weighted sum score of the quality criteria (with a max-
imum score of 96). The weighting values assigned to the 25
criteria ranged from ‘‘somewhat important™ (1) to ““very
important’ (3). Bach study received a quality ranking score
by dividing the weighted score by 96 and then multiplying
by 100. The quality ranking was used to group studies into
three categories: high (>85%), medium (50-85%) and low
(<50%) quality [20],

Each study was independently assessed by two review-
ers, who were required to reach consensus. Where consen-
sus could not be achieved, a third reviewer was consulted.
Team members did not review articles they had consulted
on, authored or co-authored.

The quality appraisal represents an assessment on: inter-
nal validity, external validity, and statistical validity [21].
A higher quality score increases the team’s confidence that
an effect was an intervention consequence rather than the
effect(s) of other workplace or external environment fac-
tors. Therefore, data extraction and evidence synthesis were
only completed on high and medium quality studies.

Data Extraction
Standardized forms based upon previous reviews were used

for data extraction [7, 11]. Extracted data were used to cre-
ate summary tables sorted by intervention category and

Table 1 Best evidence synthesis algorithm/algorithm for messages

used for evidence synthesis. Data were extracted indepen-
dently by pairs of reviewers. As in the relevance and quality
appraisal stages, reviewer pairs were rotated to reduce bias,
Team members did not review articles they consulted on,
authored or coauthored. Any conflicts between reviewers
were resolved by discussion. Stakeholders were consulted
to determine relevant workplace-based RTW intervention
categories.

Evidence Synthesis

The evidence synthesis approach [18, 22] considers the
quality, quantity and consistency in the body of evidence
(see Table 1). First, the intervention categories created in
the data summary tables were examined by the entire team.
Once consensus was reached on the categories, the team
moved to summarizing the evidence for each intervention
category, Due to the helerogeneity of outcome measures,
study designs and reported data, we chose not to calculate a
pooled effect estimate. To determine individual study inter-
vention effects, the following rules were applied: an inter-
vention with a positive and no negative results was classi-
fied as a positive effect, an intervention with both positive
and no effects was also classified as a positive effect inter-
vention, an intervention with only no effects was classi-
fied as no effect, an intervention with any negative effect
was classified as negative effect. Intervention effects were
combined with the quality rating and number of studies
to determine the level of evidence for each intervention
category.

To generate practical messages, an algorithm developed
by IWH along with OHS stakeholders was followed [23].
A strong level of evidence leads to “recommendations™. A
moderate level of evidence leads to “practice considera-
tions”. For all evidence levels below moderate, the consist-
ent message is: “Not enough evidence from the scientific
literature to guide current policies/practices”. This does not
mean that the interventions with limited, mixed, or insuf-
ficient evidence may not be effective; only that there is not
enough scientific evidence to draw conclusions.

Level of eviderce Minimum quality® Minimum quantity

Consistency Suength of message

IHor2M or IM and 1H 2 (M and/or H) agree; if 2+,

3H agree; if 3+ studies, >3/4 of Recommendations
the M and Hagree

2H agree or 2M and 1H agree; if Practice considerations
3+, 221 of the M and H agree

Not enough evidence to make
recommendations or prac-
tice considerations

>1/2 of the M and H agree
Findings are contradictory

Strong High (H) 3

Moderate Medium (M) 2H or 2H and 1M

Limited

Mixed 2

Insufficient Medium quality studies that do not meet the above criteria

*High=>85% in quality assessment; medium= 50-85% in quality assessment

@ Springer



J Qceup Rehabil

Results
Literature Search

The search {covering 1990 to April 2015) identified 8880
references once results from the different electronic data-
bases were combined and duplicates removed (Fig. 1).
Eighteen additional papers not captured by the search were
identified by the research team resulting in a total of 8398
references (Fig. 1).

Relevance Screen

Overall, 7786 references and 1076 full articles were
excluded for not meeting relevance criteria (reference list is
available from corresponding author upon request). There
were 36 unique studies {described in 65 articles) identi-
fied as relevant workplace-based interventions (Fig. 1}, 26
of these examined interventions for MSK and pain-related
conditions and 10 were focused on MH conditions.

Quality Appraisal

Eighteen studies were classified as high quality (>85% of
criteria met) [24-60] and 18 studies were medivm quality
(50-85% of criteria met) [61-92). No studies were rated
as low quality (<50% of criteria met) (Supplementary
Table 2). The quality criteria that differentiated medium
and high quality studies were non-randomisation and lack

of allocation concealment (N = 16), substantial loss to fol-
low up (N=15), uneven atirition between groups (N=22),
lack of evidence of intervention compliance (N=21}, fail-
ure to blind participants and/or personnel (N=27) and use
of non-optimal statistical analyses (N=13). Fifteen stud-
ies also failed to state clearly the primary study hypothesis
(N=15).

Data Extraction
Sfudy Characteristics

The study designs included randomized controlled tri-
als (n=19), non-randomized controlled trials (n=7)} and
cohort studies with either comcurrent (n=4), historical
{n=4) or both concurrent and historical comparison groups
(n=2).

The studies came from the Netherlands (n=11), USA
(n=6), Sweden (n=6), Canada (n=4), Finland (n=2},
Germany (n=2), Australia (n=1), Denmark (n=1), Hong
Kong (n=1), UK (n=1) and one multi-jurisdictional study
which included participants in Denmark, Germany, Israel,
the Netherlands, Sweden and USA.

The sectors included public administration (n=2), pro-
fessional, scientific or techmical services (n=3), mining
(n=1), construction (n=2), agriculture (n=2), manufac-
turing {(n= 10), transportation (n=3), health care and social
assistance (n=17), educational services {n=3), hospital-
ity and other services (n=5), other (n=3), and unknown

Fig, 1 Flowchart of study
identification, selection and
synthesis

What workplace-based return-te-work and work disability management/support interventions
are effective in assisting workers with musculoskeletal, mental health, and pain- refated
conditions to return to work after a period of work absence?

aediine || €mbase || Psycinfe || CINAHL S‘:;‘:lfi‘ff ASSIA In’:‘:r'm Other
{n=3996} || (n=5743) || (n=1528) || (n=1430) (n=310) (0=293) | [ Ceeo) {n=18}
Retne\‘red (N=14037) - Duplicates {N=5139) Excluded
Title & Abstract Relevance screen 1 {N=7786)
{N=8898)
Full Text Relewance screen Excluded
{N=1112} (N=1078)

!

Quality appraisal of relevant studies
(N=36}

|

Data extracted from relevant studies of sufficlent quality

IN=36
[
L ] 3
MSD interventions MH Interventions
{N=26) (N=10})

@ Springer



I Occup Rehabil

(n=13). Some studies included populations from multiple
sectors.

The length of follow-up in these studies ranged from
4 weeks to 10 years, with the majority (N=17) having a
12-month follow-up. Other lengths of follow-up observed
in these studies included 4 weeks (N=1), 8 weeks (N=1),
6 months (N=2), 14 months (N=1), 18 months (N=3), 2
years (N=25), 3 years (N=3), 6 years (N=2), and 10 years
(N=1).

Study characteristics can be found in Table 2.

Intervention Categorization

A diverse range of interventions were included. An inter-
vention components inventory was created so medium
to high quality studies could be aggregated into mutually
exclusive categories; 12 unique intervention categories
were developed (see Table 3) across four broad domains.
Studies were allocated based on investigator consensus on
the primary intervention objective, The four domains are:

1. Health-focused interventions. These interventions
facilitate the delivery of health services to the injured
worker either in the workplace or in seftings linked to
the workplace {(e.g., visits to healthcare providers initi-
ated by the employer/workplace). Specific health ser-
vices intervention subcategories for which evidence
synthesis was conducted include; graded activity/
exercise, cognitive behavioural therapy, work harden-
ing and multi-component health-focused interventions
{which often included the above elements as well as:
medical assessment, physical therapy, psychological
therapy, occupational therapy).

2. Service coordination interventions. These interventions
were designed to better coordinate the delivery of, and
access to, services to assist RTW within and involv-
ing the wdrkplace. Coordination involves attempts
to improve communication within the workplace or
between the workplace and the heaithcare providers.
Examples are development of RTW plans, case man-
agement and education and training.

3. Work modification interventions, These interventions
alter the organization of work or introduce modified
working conditions. Examples are: workplace accom-
modations such as provision of modified duties, modi-
fied working hours, supernumerary replacements,
ergonomic adjustments or other worksite adjustments.

4. Multi-domain interventions.. These interventions had
multiple intervention components and included at
least two of the three above intervention domains [e.g.,
interventions that involved graded activity in the work-
place (health-focused domain) in addition to modified
working conditions (work modification domain)].

@ Springer

Across the 36 studies, seven studies investigated
health-focused interventions [24-32, 61-63], four stud-
ies examined service coordination interventicns [33-35,
64-66], and four studies focused on work modification
interventions [36-38, 67—69]. In addition, there were
21studies the review team felt were multi-domain inter-
ventions. The vast majority of these (n=15) included
components from all three domains [41, 42, 44-50,
54-60, 70-78, 8085, 91, 92]. Two studies were focused
on the health-focused and service coordination domains
[43, 51-53), three studies included components from the
health-focused and work modification domains [39, 40,
79, 87-90] and one study focused on intervention com-
ponents from the service coordination and work modi-
fication domains [86]. Some multi-intervention studies
(n=5) compared interventions across more than one of
these domains [56-60, 87-92]. ‘

RTW Qutcome Categorization

Three RTW outcomes categories were derived from an
inventory of outcome components:

1. Lost time: measures approximating the amount of
time spent away from the workplace, or the rate of
RTW amongst a group over a given time period. These
include outcomes such as days from injury until first
return to work, total duration of sick leave over a
given time period, work status (working/not working)
at a point in time, and recurrences of sick leave/work
absence. These measures may be self-reported or col-
lected from organisational or system records.

2. Work funclioning: measures assessing the workers
function in the workplace and health-related lost pro-
ductivity, These include owtcomes such as the self-
rated work limitations questionnaire and estimates of

- productive working hours,

3. Costs: measures of work disability cost and time loss
including costs of income replacement as well as the
total cost of compensation paid (where such costs
included income replacement costs).

There was one study with negative effects reported for
both the lost time and disability costs outcomes [91, 92]
in this review (Supplementary Table 3). The most com-
mon RTW outcome reported was lost time, which was
included in 34 studies. There were & studies that exam-
ined work functioning outcomes and 15 studies that
evaluated cost outcomes, Qverall, positive effects were
reported for at least one outcome in 29 of the 36 studies.



J Occup Rehabil

A Lg=12 NBISPOIN
sreak g £8=1I GLI=T1 YITeaY TEISTAL JRLI PIZIUWOPUEY Aueuliary UTBUIOP-TIIAL (5007) 1Mneg

(z661

01 6361) wnure

sd LT 01 H9T=T2

{6661
01 ¢661) Wnue uostredwos SIRIZPOIN
sTeak 1 poptaoid 10N ad gz o1 LI=11 ured/S[SIA  [EOLIOIST 1M 1I0Y0D) VSN UTBEOP-IINAL (£007) PReUIRg
ZI=12 , NEISPOJ
SUUOW 1 paptaoxd 10N 11=1F ured S (811 PIZIWIOPUEY] VSN UOTIEQYIPOUL JI0M (5007) meqS
§=1 1€=12 Y3y
13k | =11 ZE=11 ured/ SN [e1D PIZIUOPUEY pueuLy UOHEIYIPOW I0AY  (TTOT) BIUN[-LIENIA
pI=10 uosireduros 1us1 21RISPOIN
Teak paptacxd 10N 6Z=T1 PI=11 ud/SIA -INIUOD I 11040 vsn UOWEDGIPOUL IO, (1007) UosuEE]

162=¢° vsi
‘PPT=22‘T1e=19 79 USpIMS ‘SPUR]
QLz=61 uosiredwos juas =13UIBN] St [9BIs] rIDPO
sk g papraoxd 10N ‘66T =71 90T=11 ured/SISIN -I00UOD M BX0U0D  AURUNISD “SpretIus( UOTIRI[IPOTT 3IOM, (00T) BuUY
=12 TL=1° 3y
Jeak | 0=TIt gL=1t yieay [BIUSA [ELD PZIWIOPUEY] SpUBR[IR{IaN 39U,  UONEBUIPIO0D DIAIIG (0107) wonso uea
ﬁ.,oﬂ.aanu Jua1 2)RIIPOIAL
31894 § pop1aoid 10N popracid 10N ulRdSIN -INJUOY YIlm 130400 BENSNY  UOTBUTPIO0D ITAIDS (ce61) wELy
PIZ=12

IXaAKA AEIPO
Teak | papraod 10N 1g=11 ured SN TUTR PIZIMIOPIEL-UON wop3ury payu)  UOTIEUIPI0OD 214G (9007 £essAIDOW
=10 uostreduwo? 21BIAPCTA
1ok | papraoxd 10N 19=1! uted/SIA  [BILI0ISTY YN L1010 VSN TONEUIPIcOD RIART {0661) 3reH
=12 YSH
Igak | paptaoid 10N 8e=1t UeJ S [E11} PAZIWOPUEY VSil Pasto0] ey {010T) TPUM
65=12 . LEL
Teaf | pap1aokl 10N 19=1t "ored S [e10 POZILOpUEY SPUEIRAN UL Posno0l MESH {(TOOT) A220IIA
(51502) STRIA ¢ 0=12 (9=T12 u3ryg
(ML) Teak | 0=T1 L9=T1 ured/ S [N PIZRUOPTEY SPUBIIIAN SUL pesnoof EsH S00T TIOIH
%=10 _ uSIH
STEah T papraoxd 10N [§=11 ured, S {810 PIZTIOPUEY uspaIag pas000] THTESH (T661) WOTSPTT
paplacad JoN =12 pr=12 JIBIIPON
TeA T g=T! TL=1T uwd S [BL PIZULCPURI-UON uspamgy posac] yi[eoH {5007) AEFR1I0N
(1) stpuowt g1 0E=12 SIEIIPOIA
(s192[qus [[e) SQUOTI § paptaoxd 10N 9e=11 ured/ SN [ELN PAZIIOPIE uopams PaSTOC] BIH (Z661) TOITT
8r=1 4
oM ¥ paptaoid 10N op=11 ured/ S TBL) PZIIOPUEY Suoy 3uoH PRSTIOO] YITEsH {£00T) Buat)
Suner v
UOMEAISS]O JO YISUIT] dn-mo[[OF 03 $307] az15 spdwes uone[ndod ussap Apms Anunoy)  UTRUIOP UOTIUSAIIIUL (reak) I0tINE ApLES

SITONIS JO SONSUIAORRYD T AGEL

pringer

fs



J Gccup Rehabil

£=19 LE=13

=11 ge=1qt {Z1) urewop-nInA st
sk 7 o= gg =1 ured/SISIN [B8 pIZIWICPUEY pue[ry (17 pasnoo} WEdH (£o0z) BaumRrelIe3]
g=12 0E=19 (11) urewrop-nnA 43
steek ¢'¢ 3=T1 TeE=1! qipeay [RIUIA [E11} PIZMUOPUEY spueproyiaN 4L “(10) pIsnoof WEIH (£00T) duaRs
£Z=19 g01=10 (1) urewop-NIAl . yS
8ok 1 0g=1t S0I=Tt TIRIY [FWAN  [RLI POZILICPURI-UON SPURLIAEON UL “(T9) pasnaoy wiesH (Z107) proarsde]
o=1° £1=12 urewop-nnn YSIH
k| 0=1 £I=1 [IfEay [QUSA]  [EL PRZRUOPURI-UON Awewey  (19) pesndof WEH (5107) 1e50xy
*8Z=13 BL=12 {11) UrewOp-nEnA ySry
ok | #ET=1T 0g=I1 ey U [BLI PRZIIOPUEY SpUEpRAN YL “(10) PIsno0} EsH (€107} spualy
*1E=12 19=12 (11 urewop-nInpy S
Teoh § *1T=1 §9=11 ey [EHLT [E11] PRZIUIOPUEY SPUEMOIaN UL ‘(]9) posnoc) WIedH (ETOT) PIPASEIA
9=1 6e=12 : (I1) urewop-nIuN U3TH
squour g1 01=Tt 8L=1t reay BIUa [P PIZTHOPUEY spuBpIsqIsN YL "(T2) pIsnoo] pesH (£10T) 599H
EI=12 =12 (Z1) urewrop-nmiAl RIBPON
Teak 1 pI=zior=1t Or=Tl'0p=11 QeI [EIUSIN TeLN paZRIOpUEY SPUBLISYISN SYL *(11) pasnoc] YIEIH {0002} uorg

£g=¢t> (€D

0=E£2°0=72 0=12 LE=T200T=13 urewop-HmA (11
papraoid 10N = g1 LT=¢l UOTI¥OYIPOW HICA, S1eIIPOTAL
1ok ] ‘BI=TI'OT=T1T Ee=T1'96=11 ured SN [e11 PZIWOPUEY SpUETIRISN UL “(Z1) posnoo] QEESH (L00T) BwIaUY
0=1° PL=T2 RIPOI
squow g1 o=T1 FL=11 UITESY jBIUSjy  [BLA PIZRUOPURI-TON uIpams uremop-uiny (0107} uostre’]
popraoid 10N = 12 gg=10 resy YA
stead 7 LT=11 FII={1 [emow ‘ured/YSIN  [PLN PRZIUOPURI-UON S{retnua(g UrRWop-DmAL (£107) uesuaf
ge1=12 ’ ABIIPOIN
51894 7 papiaoid 10N go=1t uted/ SN 1811 PIZAUOPUEI-UON EpRUED uremop-nInn (S661) 1ssEX
. 21eIapOIAl

(sread g7 ugipour) SI=190 ZL=19 uostredwos (3661)
sk ¢ o=T11 pE=11 ured/ S [BOLCISIY {11 1100 uIpIMS UWOp-PIA  PIIRATIO[g-TIORSPION
EIL=T2 ugsuedures NBIIPOIA
[30m § papaoxd JoN [99=11 ured IS TBOLIOISTY A 11000 vsin WEUOP-NIA (1107) uosre|
L=19 85=12 , 4Sty
Ieek 1 g=T1 99 =TI ured/ SN [E11] PazZIWOpUey SpUElAIaN UL ureop-nnW (0107) Aeque]
p=10 §z=10 uosITedmos 1wl YsSH
S{uow g1 6=1T! Le=1t urd/SI -Inouod Yim LUoYeD uspamg Urewop-InAl (8661) uasuaf
gc=(uong uostredwoo

cHe =110 JUDLINIKGD PUE (82 91RIOPOIAL
SUIUOW G papraoxd 10N 06=1t ured/sISIN -TI0ISTY L)1 1I00D Epeu)) UTRWOP-NIA] (7007) s1aBQ
fune1 v
UCTIEAIISQO JO RTUS] dn-0[[0J 01 $507] azis opdureg uone[ndod udrsap Apuig AQunoy)  UIEWIOP UOnUaAIU] (Ieak) J01INE Apmg

(ponunuod} T IqeL

inger

Spr

3



J Qccup Rehabil

g Evidence Synthesis
k=]
ol
E Where appropriate, the interventions across the 36 stud-
§ ies were grouped into 12 different intervention categories
; v % within the four demains described above. Evidence syn-
& ii > thesis for each category was determined and paired with
= ” 8 practical messages (see Table 3 for a complete list of cate-
o gories). The message content was determined through iter-
g _ative stakeholder consultations to improve practicality. The
% % 32 messages were worded to help clarify the strength of the
S 3 2 evidence, limit misinterpretation and increase user uptake,
4 g‘ g‘ Multi-domain interventions had a strong level of evi-
- Z Z dence showing a positive effect on the primary outcome of
lost time associated with work disability. Fourteen studies
& g o [39—42, 44, 56-60, 70-89, 91, 92] targeted MSK or pain-
S8 related conditions. These four high and 10 medium quality
§ =] <9 c'\_'! studies presented a strong positive effect for comprehensive
= g = ;lﬁ 2 multi-domain interventions to reduce lost time {see Sup-
E 'g % jé o LL‘; plementary Table 3 for a more complete description of the
intervention programs; see Table 3 for the evidence syn-
thesis and practical messages for stakeholders). This strong
level of evidence resulted in the following message for
stakeholders: implementing a multi-domain intervention
§ g a (i.e. with multiple health-focused, service coordination,
':;1 % E and work modification components) can help reduce lost
£ = = time for MSK and pain-related conditions,
= 4 In addition, seven multi-domain interventions for MH
g ‘é é % conditions [43, 45-55, 90] had a strong level of evidence.
% g 5 g These six high and one medium quality studies offered
& = § § § 8 %‘ cognitive behavioural therapy (CBT) focused on identify-
g 3% ‘% R 5 ing work relevant solutions. Together, they presented a
-g‘ % 6 g El g 2 strong positive effect on reducing lost time for individuals
A 4] e %‘ with MH conditions. Four of these high quality studies {43,
g E 47-53, 55} also found a strong positive effect for improving
% g costs associated with work disability for these conditions
§ § {see Supplementary Table 3 and Tables 2, 3 for details).
£z Together, these strong levels of evidence resulted in the fol-
g‘ g § ,:’ > lowing message: implementing a work-focused CBT inter-
é 5 3 § g vention can help reduce lost time and costs associated with
5 % work dis‘ability for MH conditions.
g ca SE5 E g One intervention categorly found a strong .lfj'vel of evi-
g -::Gi S § g & g dence of no effect on lost time for MH conditions. Seven
S g Fé" : < 3 g E studies (six high and one medium quality) [43, 45-55, 90]
é as 8 g "25 g [ found that cognitive behavioural therapy alone offered no
£ 2 5 53 S g % effect on lost time for MH conditions, leading to the follow-
E & = % BEC g* a;:‘; ing stakeholder message: implementing a traditional CBT
N S & intervention has no effect on reducing lost time for MH
7; 9 g o, conditions (see Supplementary Table 3 and Tables 2, 3 for
ElE |2 g 1 more details).
5, g S & § % There was a moderate level of evidence for a positive
~ |28 58 2 g S effect on the primary outcomes for the following interven-
2izE] 3 g ES = B 2 tion domains: (see, Supplementary Table 3, and Tables 2, 3
81851388 3& €3 for details).
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Table 3 Level of evidence for workplace-based RTW interventions and accompanying messages

Levels of evidence  Intervention (No. of H and M studies) Qutcome Message

(direction of effect)

Strong (positive}  Multi-domain MSK interventions (4H, 10M) Lost time Implementing a multi-domain intervention {with
components in at least 2 of the following domains:
health-focused, service coordination, or work
modification) can help reduce lost time for MSK

. and pain-related conditions
Work-focused CBT for MH conditions (6H, 1M)  Lost time Implementing a work-focused CBT intervention can
Work-focused CBT for MH conditions (4H) Cost help reduce lost time and costs associated with
work disability for mental health conditions

Strong (no effect)  CBT for MH conditions (6H, 1M) Lost time Implementing a traditional CBT intervention has
no cffect on reducing lost time for mental health
conditions '

Moderate (positive) Graded activily (2H, 1M} Lost time Consider implementing these interventions in prac-

Work accommodations (2H, 3M) Lost time tices if applicable to the work context
Multi-domain MSK interventions (1H, 2M) Work functioning
Work-focused CBT for MH conditions {2H) Work functioning
Multi-domain MSK interventions (2H, 4M) Cost
Limited (positive)  Work accommodations (1H, 1M} Cost Not enough evidence from the scieatific literature to

Health-focused multi-component (1H)

Work hardening (1H)

Physician training (1H)

RTW plan (1H, 1M)

RTW plan (1H)

Work hardening (1H, 1M)

Health-focused multi-component (3H, 2M)
Graded activity (1H, 1M)

Health-focused multi-component (2H)

Case management {1M)

Work accommodations (M)
Worker education/training ([ M)
Supervisor education/training (1M)
Work hardening {1M)

Limited (no effect)

Mixed

Insufficient

Work functioning  guide current policies/practices

Work functioning
Lost time

Lost time

Cost

Lost time
Lost time
Cost
Cost

Lost time Not enongh evidence from the scientific literature o
Work functioning ~ guide current policies/practices

Cost

Cost

Cost

Not enough evidence from the scientific literature to
guide current policies/practices

Not enough evidence from the scientific literature to
guide current policies/practices

1 high quality, M medium quality, MSK musculoskeleial or pain-related conditions, CBT cognitive behavioural therapy, MH mental health con-

ditions, RTW return-to-work

1. Health-focused interventions: graded activity programs
(3 studies: 2 high and | moderate quality) [25-30, 87—
£9] were found to have a positive effect on reducing
lost time.

2. Work modification interventions: work accommoda-
tions (5 studies: 2 high and 3 medium quality) [36-38,
58-60, 67, 68, 87-89] were found to have a positive
effect on reducing lost time.

3. Multi-domain interventions for MSK or pain-related
conditions were found to improve work functioning
after RTW (3 studies: 1 high, 2 medium quality) [39,

40, 44, 70-75]; and were also shown to improve costs .

associated with work disability (2 high, 4 medium
quality) [56-60, 70-75, 77, 8085, 91, 92].

4. Multi-domain interventions for MH conditions (2 high
quality studies) [45-50) were found to improve work
functioning after RTW.

@ Springer

The key message for stakeholders arising from these
moderate levels of evidence of a positive effect is: con-
sider implementing these interventions if applicable to
the work context. .

The evidence for the primary outcomes across the
remaining intetvention categories (Health-focused multi-
component (3H, 2M) [32, 56-63], work hardening (1H,
1M) [24, 91, 92], physician training (1H) [31], RTW plan
(1H, 1M) [33-35, 64], case management (1M) [65], worker
education/training (1M} [66], supervisor education/training
(1M) [69]) resulted in Limited, mixed or insufficient evi-
dence as a result of either too few high quality studies avail-
able or from conflicting evidence across studies (Table 3).
This resulted in the message: there is not enough evidence
from the scientific literature to guide current policies or
practices for several of these intervention categories. For a
message to be provided for these interventions, more high
-quality consistent evidence is needed (Table 3).
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Discussion

The current review and evidence update gathers and syn-
thesizes the scientific literature and presents practical mes-
sages for workplace parties and occupational health and
safety practitioners, The review team consulted with these
stakeholders to help ensure the messages were useful and
applicable in practice.

The review identified 36 medium and high quality inter-
vention studies that examined workplace-based RTW and
disability management/support initiatives. The primary
finding is strong evidence that multiple domain interven-
tions are effective in improving RTW outcomes in work-
ers with MSK, pain-related or MH conditicns. In contrast,
most single domain focused interventions have mixed or
limited evidence to support their effectiveness. This result
is aligned with one of the dominant theoretical paradigms
in the work disability and refurn to work literature, the
Sherbrooke model [93]. This model proposes that multi-
disciplinary and multi-factorial interventions that seek
to address an array of individual and societal factors that
influence RTW are likely to be effective.

Combining newer studies with those from-the original
review [7] resulted in stronger evidence levels across a
greater number of intervention categories. In addition, we
were able to synthesize new evidence on intervention strat-
egies to manage MH conditions in the workplace, which
has emerged as an important area of concern for employers
since the original review was published.

OQur review identified that in most cases interventions
were multi-faceted and included multipte intervention com-
ponents, often operating across multiple domains (health
focus, service coordination and work modification). This
approach is different to the previous review [7], which
sought to evaluate the effectiveness of discrete interven-
tion components; leading to a different interpretation of the

literature,

" For example, the original review, Franche et al. 171,
found a strong level of evidence for a positive effect of
work accommodations, while in the current update only a
moderate level of evidence was found. Of note, one ‘of the
interventions included in the original review examining
work accommodation offers was reclassified in this review
as a multi-domain intervention {of which work accommo-
dations was only one of many components investigated)
{80-85]. Among the five studies in this review looking at
the effect of work accommeodation on its own, two were
rated as high quality [36-38, 58-60] and three were rated
as medium quality (67, 68, 87-89]. According to our evi-
dence synthesis algorithm (shown in Table 1), a minimum
of three high quality studies was pecessary to assign a
strong level of evidence, which contributed to the change in
level of evidence.

Although the types of interventions evaluated were
diverse across the 36 studies, they could be grouped into
one of four major domains, and 12 intervention categories,
based on a consensus view of the primary intervention
objective (i.e. health-focused, service coordination, work
accommodation or multi-domain). Nearly 60% of these
studies (n=21) included multi-domain interventions, indi-
cating that they included at least two of the three interven-
tion domains mentioned above. Ninety-four percent of the
included studies (n=34) used an estimate of lost time from
work as their primary RTW outcome variable. This is con-
sistent with the broader RTW research literature in which
lost time is often the outcome used to assess return to work
status, despite the inherent limitations of this approach
[94]. Other outcomes included work functioning and costs
of work disability, but these were less commonly reported.

Our findings are consistent with other reviews that
included workplace-based interventions [7, 95-97];
although reviews that focused on RCTs only and conducted
meta-analyses found only moderate levels of evidence for
workplace interventions [95-97). While the current find-
ings are consistent, our synthesis of workplace-based
interventions for RTW in workers experiencing lost time
from work due to MSK, pain-related and MH conditions
includes practical messages for, and developed with, practi-
tioners [17, 23]

This review highlighted a number of features of the
RTW literature, and of workplace-based intervention stad-
ies in particular, worthy of comment. Fourteen of the 18
high quality studies were randomized trials, while only five
of the 18 moderate quality studies were randomized trials.
The majority of moderate quality studies were cohort stud-
ies with comparison groups. Due largely to their design,
these studies were unable to ensure the presence of impor-
tant quality standards such as blinding of participants and
personnel, and allocation concealment. These moderate
quality studies also suffered from quality limitations in that
they were subject to attrition bias (uneven atérition and sub-
stantial loss to follow-up) and did not routinely assess com-
pliance with the intervention. The review identified a group
of 19 published randomized trials, which demonstrates
that it is feasible to conduct such trials in the field. We also
identified three non-randomized trials and one cohoit study
that were rated as high quality, and five randomized tri-
als that were rated as moderate quality. Moving forward, a
strong focus on study quality in addition to trial design is
warranted.

It is now saccepted that the system of compensat-
ing work-telated injury can exert powerful influences on
injured worker RTW [98). Despite this, a recent system-
atic review identified that only a small proportion of stud-
ies including persons with compensable injury repott on
aspects of the compensation process [99], The authors

@ Springer
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proposed that research involving persons with compensa-
ble conditions should include a description of system level
factors such as compensation system structure and admin-
istration (e.g., source of funding); scheme eligibility (e.g.,
workiorce coverage, claim coverage, waiting periods);
scheme benefits and entitlements (e.g., level and duration
of wage-replacement benefits); and case management (e.g.,
work capacity review, role of physician). Descriptions of
system factors were often absent in the studies included
in the present review, despite the study samples being pre-
dominantly workers with compensable injuries,

Due to the substantial heterogeneity across studies
regarding intervention components, workplace contexts
and study designs, a meta-analysis was not conducted.
Instead, a best evidence synthesis (BES) approach [22]
consistent with the original review [7] was used. While this
approach has been criticized for being at risk of produc-
ing biased results [100], it is a transparent approach with
clearly defined criteria to determine the level of evidence,
This provides practitioners with useful information in addi-
tion to accessing the messages from the synthesis of stud-
ies, Practitioners can also more readily identify and con-
sider relevant evidence from individual studies using this
approach. This is especially practical when there are few
studies available for a given intervention, as practitioners
still need to act even when there is limited scientific evi-
dence available to help guide their practice.

A particular strength of this review is the unique process
of stakeholder engagement adopted throughout the review
process. Our stakeholders provided guidance to ensure the
review question was relevant, the search terms were com-
prehensive and the targeted literature identified was up-to-
date. But more importantly, stakeholders helped us examine
the findings from this review to determine the best wording
for our key messages to facilitate uptake and dissemination
of these evidence-based approaches for OHS practitioners
and other workplace parties. '

Conclusions

Our synthesis update of the scientific literature identified
12 different types of interventions from 36 studies exam-
ining three broad RTW outcomes (i.e. lost time, work
functioning and costs associated with work disability).
There were several intervention types that did not meet
the criteria for high or moderate levels of evidence across
these different outcomes. However, we note that this does
not mean that these interventions are not effective, only
that there is insufficient evidence to support recommend-
ing these interventions to address RTW outcomes based
on the scientific evidence.

@ Springer

Graded activity programs and work accommodations
had a moderate level of evidence for a positive effect in
reducing lost time associated with work disability. Prac-
titioners should consider implementing graded activity
programs and work accommodations in practices if appli-
cable to the work context.

Cognitive behavioural therapy (CBT) programs
focused on work relevant solutions for MH conditions
had a strong level of evidence for a positive effect on both
reducing lost tinie and costs associated with work disabil-
ity. Additionally, there was a moderate level of evidence
that these work-focused CBT programs had a positive
effect on work functioning after RT'W. We recommend
implementing work-focused CBT interventions to help
reduce lost time and costs associated with work disabil-
ity for MH conditions. Practitioners should also consider
implementing these programs to help improve work func-
tioning after RTW for individuals with MH conditions.

Alternatively, there was a strong level of evidence indi-
cating that traditional cognitive behavioural therapy pro-
grams for MH conditions have no effect on reducing lost
time from work. We reconuitend practitioners should seek
alternative interventions (such as work-focused CBT pro-
grams) to improve RTW after illness for MH conditions.

There was a strong level of evidence to support multi-
domain interventions that include multiple components
aimed at service coordination, work modification and
improving worker health for reducing lost time associated
with musculoskeletal injuries and pain-related conditions.
Additionally, there was a moderate level of evidence that
these multi-domain interventions had a positive effect
on improving work functioning after RTW and reduc-
ing costs associated with work disability. We recommend
implementing a multi-domain intervention (i.e. with
health-focused, service coordination, and work modifica-

- tion components) to help reduce lost time for MSK and

pain-related conditions. Practitioners should also con-
sider implementing these programs o help improve work
functioning and reduce costs associated with work dis-
ability for people with MSK or pain-related conditions.
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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 lwo case management approaches. For the interven-
tion condition, workers screened within 1-3 weeks of injury as being at highrisk of delayed returned to work by the Orebro
Musculoskeletal Pain Screening Questionnaire—short version (OMPSQ-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 casts 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 ' and delayed return to work (RTW) [1, 2]. For this group,

_ length of absence is associated with an increased risk of
Soft tissue (musculoskeletal) injuries are the most common  never returning to work; longer term ill-health and financial
work-related injuries and while little time is lost from work  insecurity; and costs to the community [2—4]. Prospective
for most cases, a small proportion have delayed recovery  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,
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catastrophizing, poor workplace support) are modifiable,
interventions targeting them could prevent loﬁg-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 iwo 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 protoco! 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

@ Springer

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 worl-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
Orebro Musculoskeletal Pain Screening Questionnaire—
Short Form (OMPSQ-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 Interveniion 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 recruitrent
to stop in order 1o enable the Contrel hospitals and others
across the state (o 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
Tost 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 (o 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, prospeétive 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 résearchers) independently assigned the
hospitals to Intervention (n=1 1) or Control groups (n=6)
and attempted to balance those in inner city areas versus
suburban and pesipheral regions, as well as the injury rates
for the previons 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 ontcomes weie clear
and they wanted to implement the protocol to the Control -

Fig. 1 Study design
m tnterveniion Hospilals J Control Hospilals J
i
13wk Ellgible Screening: | Eligible '
clawns o CMPS-EF oims
| _ _
High-tisk Low-risk High-risk | torik |
| | |
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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 tha¢ 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 protdcol
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 tdentified 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
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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 normatl
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 cccupational

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 she had a soft-tissue injury that would resolve
fairly quickly and they should be able to RT'W 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 stedy 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 OMPSQ-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 OMPSQ-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 guestions about any pain they might still be expe-
riencing (copies available from the first author).

ii. Acceptability of the intervention protoco] 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. OMPSQ-SF[21].

ii. The 2l-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 O 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 Oto 10.

iv. The Pzin 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—Ilost 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 7 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. Contro! 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 finear 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 x” tests of independ-
ence for categorical variables and independent-samples
i-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 §29 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=10.5, p <.001). This finding supports the validity
of the OMPSQ-SF as a screening measure in discriminat-
ing between those likely to be delayed in RTW and those
who are not [22].
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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 bave 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 OMPSQ-SF scores between those who refused
psychological assessment (mean=57.5, SD=6.8) and those
who agreed {mean =59.6, SD="17.1), 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, 8D =6.73) and Control
groups (mean =59.46, SD=8.56), ((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 OMPSQ-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 (BPT) d= 1.15; for-pain self-efficacy
(PSEQ) mean score improved from 33.1 (SD=13.6) to 458
(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 Wotk 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 =136.7) for the Intervention condition (Fig. ‘4). Using
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the r-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).

~J
jwn]

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

Fig.4 Mean lost work days for 100 -
high-risk workers in both condi-
tio_ns. Error bars indicate + 1
standard error 80 A
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]
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£ 40
]
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Table 1 Cross-tabulation of Conditions RTW <3 months RTW >3 months Totals
return to work within 3 months
by group Intervention 51 (94.4%) 3{5.6%) .54
' Control 48 (81.4%) 11 (18.6%) 59
Total 99 (87.6%) 14 (12.4%) 113

QOdds ratio=10.26, 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.

Fig. 5 Group mean costs

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
OMPSQ 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 (- 1.26, 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
(x*=16.23 (p=001). However, using the Hochberg Typel
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.
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The Validity of Results: Acceptability of the Protocol
to the "Stakeholders”

At the completion of recruitment, all participating hospitals
wete 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 protocel 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
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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.”

Asenlsf 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 exeicise-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
teamn 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-
aticn 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 ecolo gical 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 secking 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].

Tn 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 refurn to work, can achieve better return on invest-
ment than usual (stepped) care.
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