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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
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consider implementing these programs to 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 years [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 (e.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 quality intervention stud-
ies. 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 socio-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-alone 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 to
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 health conditions in the
workplace is extensive [13—16]. 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 IWH 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
team 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 ABI 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 peer-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 all 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, (c) 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 (e) study population included
greater than 50% of any of the following excluded condi-
tions: severe traumatic brain injury, spinal cord injury,
severe lower limb traumatic injuries including amputations;
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 3209 titles
and abstracts (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). Each 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 heterogeneity 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 evidence Minimum quality® Minimum quantity

Consistency Strength of message

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

2H agree or 2M and 1H agree; if
34, >2/3 of the M and H agree

2 (M and/or H) agree; if 2+,
>1/2 of the M and H agree

Findings are contradictory

Practice considerations

Not enough evidence to make
recommendations or prac-
tice considerations

Strong High (H) 3

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

Insufficient Medium quality studies that do not meet the above criteria

*High=>85% in quality assessment; medium =50-85% in quality assessment
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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 8898
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 medium 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 attrition 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
Study Characteristics

The study designs included randomized controlled tri-
als (n=19), non-randomized controlled trials (n=7) and
cohort studies with either concurrent (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 technical 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=35), other (n=5), and unknown

Fig. 1 Flowchart of study
identification, selection and

- 1. Develop Question
synthesis

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

. Sociological ABI
A Medline Embase PsycInfo CINAHL ASSIA Other
2. Literature Search _ _ " N Abstracts - Inform N
(n=3996) || (n=5743) || (n=1528) || (n=1430) (n=310) (n=143) (n=869) (n=18)
Retrleyed (N=14037) — Duplicates (N=5139) Excluded
Title & Abstract Relevance screen (N=7786)
(N=8898) -
3. Relevance Screen l
Full Text Relevance screen N Excluded
(N=1112) (N=1076)

}

4. Quality Appraisal

Quality appraisal of relevant studies
(N=36)

}

5. Data extraction

Data extracted from relevant studies of sufficient quality

(N=36)

[
v v

6. Evidence synthesis

MSD Interventions

MH Interventions

(N=26) (N=10)
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(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=5), 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 settings 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 workplace. Coordination involves attempts
to improve communication within the workplace or
between the workplace and the healthcare 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 interventions [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, 80-85, 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 Outcome 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 functioning: measures assessing the workers
function in the workplace and health-related lost pro-
ductivity. These include outcomes 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 8 studies that exam-
ined work functioning outcomes and 15 studies that
evaluated cost outcomes. Overall, positive effects were
reported for at least one outcome in 29 of the 36 studies.
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Table 2 (continued)

Length of observation

Loss to follow-up

Population Sample size

Study design

Country

Intervention domain

Study author (year)

QA rating

Not provided 3 years

=232

i1=232,i2
cl=185,c2

MSK/pain

Cohort with histori-

Canada

Health focused (i2),

Lemstra (2004)

Moderate

=285

cal and concurrent

comparison
Randomized trial with MSK/pain

Multi-domain (il)

Not provided 6.4 years

=22,

il=31,i2

Canada

Health focused (il),

Loisel (1997)

High

i3=25
cl=26

Cross-over

Work modification

(i2), Multi-domain

(i3)

i intervention group, ¢ comparison group, hist historical, con concurrent

*Loss to follow-up only affected self-report measures. RTW data was available for all participants

Evidence Synthesis

Where appropriate, the interventions across the 36 stud-
ies were grouped into 12 different intervention categories
within the four domains described above. Evidence syn-
thesis for each category was determined and paired with
practical messages (see Table 3 for a complete list of cate-
gories). The message content was determined through iter-
ative stakeholder consultations to improve practicality. The
messages were worded to help clarify the strength of the
evidence, limit misinterpretation and increase user uptake.

Multi-domain interventions had a strong level of evi-
dence showing a positive effect on the primary outcome of
lost time associated with work disability. Fourteen studies
[39-42, 44, 56-60, 70-89, 91, 92] targeted MSK or pain-
related conditions. These four high and 10 medium quality
studies presented a strong positive effect for comprehensive
multi-domain interventions to reduce lost time (see Sup-
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
(i.e. with multiple health-focused, service coordination,
and work modification components) can help reduce lost
time for MSK and pain-related conditions.

In addition, seven multi-domain interventions for MH
conditions [43, 45-55, 90] had a strong level of evidence.
These six high and one medium quality studies offered
cognitive behavioural therapy (CBT) focused on identify-
ing work relevant solutions. Together, they presented a
strong positive effect on reducing lost time for individuals
with MH conditions. Four of these high quality studies [43,
47-53, 55] also found a strong positive effect for improving
costs associated with work disability for these conditions
(see Supplementary Table 3 and Tables 2, 3 for details).
Together, these strong levels of evidence resulted in the fol-
lowing message: implementing a work-focused CBT inter-
vention can help reduce lost time and costs associated with
work disability for MH conditions.

One intervention category found a strong level of evi-
dence of no effect on lost time for MH conditions. Seven
studies (six high and one medium quality) [43, 45-55, 90]
found that cognitive behavioural therapy alone offered no
effect on lost time for MH conditions, leading to the follow-
ing stakeholder message: implementing a traditional CBT
intervention has no effect on reducing lost time for MH
conditions (see Supplementary Table 3 and Tables 2, 3 for
more details).

There was a moderate level of evidence for a positive
effect on the primary outcomes for the following interven-
tion domains: (see Supplementary Table 3, and Tables 2, 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) Outcome 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, IM) 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 effect on reducing lost time for mental health
conditions

Moderate (positive) Graded activity (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-focused CBT for MH conditions (2H)
Multi-domain MSK interventions (2H, 4M)
Work accommodations (1H, 1M)
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)

Limited (positive)

Limited (no effect)

Mixed

Insufficient Case management (1 M)

Work accommodations (1M)
Worker education/training (1M)
Supervisor education/training (1M)

Work hardening (1M)

Work functioning
Work functioning
Cost

Cost
Work functioning

Work functioning
Lost time

Lost time

Cost

Lost time

Lost time

Cost

Cost

Lost time

Work functioning
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

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

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

H high quality, M medium quality, MSK musculoskeletal 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 1 moderate quality) [25-30, 87—
89] 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, 80-85, 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 intervention categories (Health-focused multi-
component (3H, 2M) [32, 56-63], work hardening (1H,
1IM) [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
(1IM) [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 conditions. 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 return 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.

Our review identified that in most cases interventions
were multi-faceted and included multiple 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. [7],
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 accommodation 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 necessary 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 stud-
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 attrition 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 cohort 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 accepted that the system of compensat-
ing work-related 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 report on
aspects of the compensation process [99]. The authors
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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.,
workforce 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 time 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 RTW. 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 recommend 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 to help improve work
functioning and reduce costs associated with work dis-
ability for people with MSK or pain-related conditions.
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