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Abstract

Objectives: To determine the effectiveness of early multidisciplinary interventions in promoting work
participation and reducing work absence in adults with regional musculoskeletal pain.

Data sources: Seven databases (CENTRAL, CINAHL, EMBASE, MEDLINE, Scopus, OT Seeker, PEDro;
1990 to December 2016) were searched for eligible studies.

Review methods: Trials were included if they reported on work-based outcomes for participants
experiencing difficulties at work or < three months’ sick leave. Interventions had to include two or more
elements of the biopsychosocial model delivered as a coordinated programme. Quality was assessed
using the GRADE criteria. Results were analysed by hazard ratios for return to work data; continuous
outcomes were analysed as standardised mean difference with 95% confidence intervals.

Results: A total of 20 randomized controlled trials, with 16,319 participants were included; the
interventions were grouped according to their main components for meta-analyses. At |2-months
follow-up, moderate quality evidence suggests that programmes involving a stepped care approach (four
studies) were more effective than the comparisons in promoting return to work (hazard ratio (HR) 1.29
(95% confidence interval (Cl) 1.03 to 1.61), p = 0.03), whereas case management (two studies) was not
(HR 0.92 (95% CI 0.69 to 1.24), p = 0.59). Analyses suggested limited effectiveness in reducing sickness
absences, in pain reduction or functional improvement across the intervention categories.

Conclusion: There is uncertainty as to the effectiveness of early multicomponent interventions owing to
the clinical heterogeneity and varying health and social insurance systems across the trials.
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Introduction

Many adults experience symptoms of musculo-
skeletal disorders at some time during their work-
ing life.! While the majority of these episodes are
self-limiting, musculoskeletal disorders (MSDs)
remain the leading cause of temporary absences
from work and permanent work disability across
Europe.? Sickness absence and lost work produc-
tivity costs the European Union an estimated 240
billion euro annually.?> Musculoskeletal conditions
account for around 20% of claims for long-term
incapacity benefits in the UK,* and those with a
persisting work disability are at greater risk of poor
mental health and decreased quality of life.

Work instability and/or disability is not just the
consequence of a clinical impairment, but rather is
influenced by a number of inter-related factors,
including individual psychosocial characteristics,
the workplace environment and the social protec-
tion system.® Acknowledgement of the multicausal
nature of work absence and disability suggests that
programmes that address the range of relevant
biopsychosocial factors might be most effective in
reducing sickness absence and promoting return to
work.” While there have been a number of system-
atic reviews on the impact of interventions on work
outcomes, they have typically involved single
diagnostic groups and/or targeted patients who
have chronic pain, with inconsistent findings.%-10

The lack of robust consistent findings may be
explained, in part, by a lack of clarity regarding the
optimum timing of intervention.!! Evidence sug-
gests that the probability of sustained return to work
is reduced the longer an individual is out of work.!?
Early intervention has the potential to ensure that
people are appropriately managed and supported
before work absence becomes long-term.!3 This
review differs, therefore, from previous reviews by
focusing specifically on multicomponent, biopsy-
chosocial interventions that recruit participants in

the first three months of sick leave. Until recently,
most evidence on work-related outcomes’ has
focused on low back pain; this review will include a
wider range of pain disorders that are of importance
(e.g. shoulder/neck/forearm pain and knee pain) in
relation to work disability.'4

The review objective was to examine the effec-
tiveness of multicomponent interventions, deliv-
ered early in the onset of difficulties at work or
work absence, for promoting work participation
and reducing the duration of sickness absence for
people experiencing musculoskeletal pain.

Method

The systematic review was conducted in accordance
with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) state-
ment.!? The review was registered with PROSPERO
(International Prospective Register of Systematic
Reviews: registration number: CRD42015019351)
prior to the literature search.

Search strategy

We conducted a systematic search of electronic
databases (CENTRAL, MEDLINE, CINAHL,
EMBASE, SCOPUS, PEDro, OT Seeker) between
1990 and 2016 inclusive. See Appendix 1, availa-
ble online, for the MEDLINE search strategy.
Searches were limited to literature published in
English. We also screened existing systematic
reviews and the reference lists of other relevant
articles to identify potentially eligible trials. Titles
and abstracts were screened for eligibility; those
deemed immediately irrelevant were discarded.
Two review authors independently reviewed the
full text of the remaining studies; any disagreement
was resolved by discussion and consensus. We
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contacted study authors for further information
where the eligibility of the study was unclear.

Eligibility criteria

Trial design. Randomized controlled trials (RCTs),
cluster randomized trials and quasi-randomized
controlled trials that compared an early interven-

tion with ‘treatment as usual’, ‘wait list” or an alter-
native active intervention.

Population. People aged 18 or over with musculo-
skeletal pain (e.g. back pain, shoulder/neck/fore-
arm pain and knee pain) who met the following
criteria:

e 80% or more of the sample were in paid
employment at the time of recruitment;

e three months or less of sickness absence from
work, related to musculoskeletal pain, during
the previous year — if the sample involved par-
ticipants with longer periods of sick leave, the
study was included if less than 20% of the sam-
ple had more than three months sick leave.

Trials focused on patients with inflammatory con-
ditions (i.e. rheumatoid arthritis, ankylosing spon-
dylitis, sero-negative arthritis, connective tissue
diseases and psoriatic arthritis) were excluded. We
considered trials with mixed populations if the
inflammatory conditions comprised less than 10%
of the overall sample.

Intervention. Trials that involved two or more differ-
ent components from the biopsychosocial model
delivered as an integrated programme by a multidis-
ciplinary team or single health professional were
included. In the absence of fixed or standard compo-
nents of the biopsychosocial model, we adopted the
criterion from an earlier review! and included trials
where the intervention comprised a physical (bio-)
component and at least one psychosocial element.

e Physical/bio: The participant was assessed by
physician, physiotherapist or other health pro-
fessional for causes of their pain and received
exercise/physical therapy if indicated.

e Psychological, for example: Education, self-
management training, coping with pain and
unhelpful beliefs, counselling and cognitive
behavioural approaches.

e Social/occupational, for example: Workplace
assessment and adaptations or barriers to work,
development of communication and problem-
solving skills.

The intervention could be of any intensity, and
delivered to individuals or groups in a variety of
settings, including hospital, community and the
workplace. Trials of primary prevention for healthy
workers and of surgical interventions were
excluded. Control groups consisted of: (1) the
usual treatment available in the trial location; (2)
wait-list; or (3) active intervention arms.

Outcomes. Trials must have measured one of the
following work outcomes: (1) duration of sick
leave, or (2) time to return to work. Secondary out-
comes included: pain; disability; psychological
functioning; quality of life; fatigue; and adverse
effects. We planned to consider work productivity,
presenteeism and healthcare utilisation if a suffi-
cient number of trials included these as outcomes.
Studies of cost effectiveness were included if con-
ducted alongside or subsequent to a trial that met
the inclusion criteria. We included trials that
reported outcomes for short-term (e.g. 3—6 months)
and long-term follow-up (e.g. 12 months or longer).

Risk of bias assessment

Methodological risk of bias was assessed in accord-
ance with Cochrane guidelines.!” The six main
domains of the risk of bias tool and the following
other potential sources of bias were assessed: (1)
baseline comparability of groups; (2) compliance
with intervention; and (3) use of co-interventions.
Each item was judged separately as being at high,
low, or unclear risk of bias.!” Studies were assigned
a low quality (low risk of bias on four or less
items); moderate quality (low risk of bias on 5-7
items) or high quality rating (low risk of bias on
eight or more items). Two reviewers independently
assessed the risk of bias of included studies; any
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disagreements were resolved by discussion and
consensus.

Quality of the evidence

Two reviewers independently assessed the quality
of the evidence for each outcome using the
GRADE (Grades of Recommendation, Assessment,
Development and Evaluation) criteria!” for each of
the following parameters: Risk of bias, inconsist-
ency, imprecision, indirectness and publication
bias. A rating of ‘high quality’ evidence was down-
graded by one level for serious concerns, and by
two levels for very serious concerns.

Data extraction and synthesis of results

Data were extracted independently by two review-
ers including: Participants, diagnosis and setting;
intervention characteristics (including timing and
intensity); comparison group details; assessment
timeframes; outcomes. Study authors were con-
tacted to clarify methodological components and/
or access unpublished outcome data (for example
means and standard deviations). Where necessary,
methods described in the Cochrane Handbook
were used to convert study results to the required
format or to impute missing standard deviations.!’
Where no estimates were possible using the meth-
ods outlined, the data were not used. Intention-
to-treat (ITT) analyses were used when available.
In trials where there were multiple groups from the
same study (e.g. two active arms and a control
group), we followed the approaches outlined in the
Cochrane Handbook!? to either combine groups or
conduct pair-wise comparisons as long as both
active arms met our inclusion criteria.
Meta-analysis was conducted where homogene-
ity was sufficient in terms of the main components
of the intervention, outcome domains and follow-
up time point. Where time to return to work data
were reported as hazard ratios, we obtained esti-
mates of log hazard ratios and standard errors from
the hazard regression models and study results
were combined using the generic inverse-variance
method. The duration of sickness absence days was
measured for different time spans in the included

trials; therefore, we used standardised mean differ-
ences (SMDs) with 95% confidence intervals (Cls)
and the random effects method to pool results.
We also planned to use SMDs for other continuous
variables (e.g. pain intensity and disability) as
these were measured using different scales across
trials. The degree of statistical heterogeneity was
assessed by examining the Chi-squared test and
the 2 statistic. An /2 value of 50% or more was
considered to represent substantial heterogeneity.
All analyses were calculated using Review
Manager 5.3.18

Results

Figure 1 summarises the screening and selection
process; the search resulted in 10,871 studies once
duplicates were removed. We obtained the full text
of 328 articles; twenty separate trials met our inclu-
sion criteria.

Trial characteristics

Nineteen of the included studies were RCTs, one
was a cluster RCT. The majority of the studies
were conducted in Europe (n = 17), three were
from Canada. Study characteristics are presented
in Table 1. A very large-scale study from Spain!®
recruited 13,077 participants; the sample sizes
of the remaining studies ranged from 54 to 466.
The combined total was 16,319 participants,
with mean age of 42.8 years (range 32-51), and
54.27% were female. The majority of partici-
pants were on sick leave at the time of inclusion
into the trials.

The interventions were conducted in various
settings and there was considerable variation in the
components employed (Table 1). The interventions
were grouped into categories according to their
main components as described in the publication
and data, where available, were pooled for these
groupings.

1. Back school programmes.?-2!

2. Case-manager-led programmes.?> 2

3. A focus on increasing physical activity in
combination with multidisciplinary input.?6-2°
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13350 records
identified

|

10871after duplicate
records removed

|

10871 titles and
abstracts reviewed

10543

excluded

46 not RCT
49 not multi-component
17 prevention

|

56 no work outcomes or
< 80% working

328 full-text articles
assessed for
eligibility

308 full-text articles
excluded with
reasons

23 > 3 mths sick leave
109 follow-up studies or
protocols

|

20 studies included

8 insufficient information

Figure |. Flowchart of screened, excluded and included studies.

RCT: randomized controlled trial.

4. Apsychosocial intervention;3%-32 psychosocial in
combination with exercise;3!3? workplace;** or
conventional clinical management.

5. Stepped care approaches: (a) protocol-based
rheumatologist-led clinical management with
three levels;!® (b) the same rheumatologist-led
clinical management supplemented with cog-
nitive behavioural therapy;3® (c) occupational
intervention followed by a clinical interven-
tion (the Sherbrooke Model);?” (d) work
assessment and adjustments directly after
enrolment followed by graded activity for par-
ticipants who had not returned to work after
eight weeks.38

Five studies employed multiple groups (e.g. two
active arms and a control group); only the arms that
met the criteria for two or more components from
the biopsychosocial model were used as the inter-
vention group. Pair wise comparisons were used to
include both active arms from two studies;2%27 in
two studies two arms that did not meet the criterion

were combined as a control group?-3? using the
recommended statistical adjustments to sample
sizes;!”7 in one study only data for a combined inter-
vention (workplace and graded activity) was used
in the analyses.38

Quality of the evidence

The studies were judged to be at low risk of bias for
between three and eight of the nine categories,
although in some cases there was insufficient infor-
mation to make a judgement. Few studies provided
adequate information relating to how treatment
fidelity, compliance with the intervention and use
of additional healthcare resources/co-interventions
were monitored. Only one trial was rated as being
of high quality,”® 11 were rated as of moderate
quality and eight of low quality, primarily owing to
insufficient detail in the articles (see supplemen-
tary data available online). According to the
GRADE assessment, the evidence was of very low
to moderate quality primarily owing to risk of bias
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and imprecise results because of small sample size.
Table 2 presents an overview of these judgements.

Return to work

The criteria used to define return to work varied,
and included: (1) the cessation of temporary disa-
bility payments;!933-3¢ (2) return to work identical
to that before the onset of musculoskeletal (MSK)
pain;37 (3) return to previous or equal work for at
least four weeks.2023.25.38

Hazard ratios for return to work were available
for two studies at 3—6 months?%3! and six studies
for 12-month follow-up.!923.25:3637.38 One trial of
moderate quality?! found that a counselling-based
intervention was more effective than usual care at
three-month follow-up (hazard ratio (HR) 2.57,
95% CI1.98t0 3.34; p=0.0001). Four trials!?-36:3738
of low quality examined the effects of stepped care
at 12 months, and the pooled data suggest that
stepped care probably facilitates return to work
more effectively than the comparison interventions
(HR 1.29,95% C11.03 to 1.61; p=0.03, 2=50%).
The moderate-quality pooled data for case man-
agement?? indicated that the intervention may
make little or no difference above that of the com-
parison intervention (HR 0.92, 95% CI 0.69, 1.24;
p = 059, P = 36%). Two studies?!?* provided
return to work data as a percentage of those back to
work at 12 months, with no difference between
intervention and control groups (p’s 0.61 and 0.14,
respectively). (See Table 2 and Supplementary
Data for forest plots for all analyses.)

Sickness absence

Sickness absence, measured in days, was obtained
from the records kept by social security and health
insurance systems in ten studies,!®-21-2331,32,35.36
five accessed data through company records/
occupational health?0-27.29:3738 and five used self-
reported data.?6:28.30.3334 Only 13 studies presented
sickness absence data that could be used in the
analyses. At a 3—6 month follow-up, low- to mod-
erate-quality evidence revealed no difference for
the psycho-social interventions3?34 case manage-
ment?* nor back school (high and low intensity).?°

For sickness absence rates at longer term follow-
up, we found very low to moderate quality evi-
dence of little or no difference above that of the
comparison group across the intervention catego-
ries.19-22:23,24,27,29.30.35,36,37 Statistical heterogeneity
was generally high with 2 values ranging from
27% to 97%.

Four studies!?29-21:36 reported on the number and
duration of recurrent episodes of sickness absences
related to musculoskeletal pain. The large-scale
study conducted in Spain'® reported that a quarter
of participants had more than one episode of tem-
porary work disability during the follow-up period,
with no difference between the intervention and
control groups in the number of episodes per par-
ticipant, although the duration of the episodes was
shorter for the intervention group compared with
the control (mean 25.33 days vs. 43.33 days, p <
0.0001). Similar effects were reported for the other
rheumatology-led study with added cognitive
behavioural therapy component,*® the intervention
group experienced shorter episodes of temporary
work disability relative to the control group (mean
63.69 days vs. 197.62 days, p =0.002). The remain-
ing two studies reported no differences between the
intervention and comparison groups for recurrence
rates or the duration of these episodes.?%-?!

Pain intensity and disability

Three studies??31:35 reported on pain intensity and
disability at 3—6 months, and three?!26-3* on pain
only. At longer-term follow-up, eight stud-
1es20-2224,28.29.31.32 reported on both pain and disabil-
ity, and one?” on pain only. There was no consistent
evidence that any of the intervention categories had
an effect on either pain intensity or disability above
that of the comparison for either follow-up period.

Early intervention and cost savings

Eight studies collected direct health costs and indi-
rect work- and benefits-related costs, and the
majority adopted a human capital approach when
estimating productivity loss. Methodological dif-
ferences in terms of the interventions, health sys-
tems and the types of economic analyses make it
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difficult to make direct comparisons across the tri-
als. Three trials reported cost savings in health ser-
vice costs and limiting productivity losses!?2236
and also by reducing the number of patients transi-
tioning to long-term disability.!® For example,
every dollar invested produced savings of between
US$4 and USS$11 in the two Spanish studies’®:1?
and a third study reported a saving of US$1366
per participant in the intervention group by reduc-
ing sick days and productivity loss.?? Five trials
reported no overall benefits in terms of cost
savings.23’24=27’28’37

Discussion

This systematic review provides only very limited
evidence that early multicomponent interventions
are more effective than comparisons (both ‘treat-
ment as usual’ and active interventions that did not
meet our biopsychosocial criterion) in promoting
return to work and reducing sickness absence
among people with musculoskeletal pain. Low-
quality evidence from the meta-analysis of four tri-
als suggests that a stepped care approach is more
effective than usual care in facilitating return to
work. This is consistent with the suggestion that
first-line interventions that include early access to
treatment, reassurance about activity and work
and/or workplace accommodation is sufficient for
most workers, while more structured vocational
rehabilitation is reserved for those who do not
respond to conservative management.” The analy-
ses on sick leave data, which included 11 trials with
a long-term follow-up period, did not find an effect
for any of the five different categories of interven-
tions above that of the comparison in reducing sick
leave. Similarly, there was little or no difference in
the effects of the intervention groupings on pain
intensity and disability.

There was considerable variation in the duration
of sick leave during the follow-up periods; in some
cases, mean sick-leave data were skewed by the
small number of participants who remained on
long-term sick leave. It is not clear whether the
variations in sick leave were related to the severity
of symptoms at baseline or other factors, including
the influence of the differing social protection

systems within each jurisdiction. Considering the
likelihood of recurring episodes of musculoskeletal
pain, long-term follow-up periods are needed to
provide information on the recurrence of absentee-
ism after the initial resumption of employment.
Few studies in the current review reported on this,
thus it was not possible to determine the extent to
which further episodes of sick leave occurred. The
effectiveness of interventions in preparing people
to cope with reoccurrence of symptoms warrants
further exploration.

It is not necessary for people to be pain free
before they return to work,3® therefore it may not
be surprising that the interventions made little or
no difference to pain intensity compared with the
comparison groups. There are, however, several
possible explanations as to why we did not find
more robust effects on our outcomes as methodo-
logical limitations may have biased effect esti-
mates. First, in at least six studies the comparison
groups were able to avail of a range of additional
services, and it is possible that the benefits achieved
by engaging in cointerventions reduced the likeli-
hood of identifying differences in outcomes
between the intervention and control groups.
Second, variations in the delivery and acceptance
of treatment may have substantially impacted out-
comes.*? Treatment fidelity and participant compli-
ance with the prescribed intervention were not
reported consistently. Furthermore, as these were
early interventions it is possible that some partici-
pants in both the intervention and comparison
groups had low levels of symptom intensity at
baseline and/or may have improved spontaneously
as part of a natural disease course.

Limitations of the review

We conducted an extensive search, but it is possi-
ble that we failed to identify some eligible trials.
We limited our search to publications since 1990,
as it seems likely that clinical practice prior to this
date was unlikely to meet our inclusion criteria. In
addition, we omitted a number of potentially eligi-
ble studies from the review as we were unable to
make contact with authors to confirm that trials
met our inclusion criteria; the possibility that their



Cochrane et al.

1479

inclusion may have changed our conclusions can-
not be ruled out. This raises some important issues
regarding the need for consistency of reporting,
including for example, sufficiently detailed proto-
cols and procedures, some agreement on defining
terms such as return to work and a core set of
outcomes.*!

While the current review does have some over-
lap with previous effectiveness reviews,%!%3 our
focus on early multicomponent interventions
offered an opportunity to identify an optimal
treatment approach soon after the start of difficul-
ties in remaining at work. The inclusion criteria
for the review were stringent in terms of employ-
ment and sick leave status, yet our relatively open
definition of ‘biopsychosocial’ interventions
resulted in considerable variation in the active
components included in the trials. We based deci-
sions as to which studies could be pooled for anal-
yses, on a determination of sufficient clinical
homogeneity. However, these subjective deci-
sions are open to debate and the magnitude of
effects of the individual studies may be different
from the summary effect of the meta-analyses. An
alternative approach would have been to specify
the type of intervention to be included more
tightly; however, there are some indications from
our own experience and other reviews that further
restrictions would have identified few studies suf-
ficiently similar for analysis.?4243

A further limitation relates to the impact of
combining data from participants with a range of
musculoskeletal conditions. While more than a
half of the included studies recruited patients
with a single diagnosis of back pain (n = 13), we
were unable to conduct any subgroup analyses in
relation to diagnoses owing to an insufficient
number of trials within each of our intervention
categories. There is, however, some evidence that
the same general principles for effective return to
work strategies apply across the most common
musculoskeletal conditions.” Finally, we were
also unable to conduct the other planned sub-
group analyses, including baseline symptom
severity, and the effects of age and gender because
of the low number of trials within each interven-
tion category.

Implications

Multicomponent interventions can be costly both
in terms of money and time commitments.! A
stepped approach that introduces more complex
interventions only for those who do not respond to
conservative management may help to limit the use
of more expensive components. Some uncertainty
remains as to the optimum time for intervention, as
it has been suggested that enrolling in an interven-
tion too soon may delay the natural progression to
return to work.!! Thus, the challenge is to identify
and target those who are at risk of chronicity and
disability, one promising approach is to screen
for risk factors linked to delayed recovery and
return to work as this may help to identify those
workers who would benefit most from early
intervention.%#

Given the diversity of interventions included in
this review, some caution in interpretation and
application of the findings is warranted. The
included trials were conducted across seven differ-
ent countries with differing health services and
social security systems. Variation also existed in
the components constituting usual care for the con-
trol/comparison groups. These possible confounds
have been acknowledged in other reviews. For
example, a review of the effectiveness of multidis-
ciplinary interventions on return to work for low
back pain reported a clinically relevant effect only
when the meta-analysis was limited to studies
conducted in Scandinavia — that is, countries with
similar labour markets, unemployment rates and
insurance systems.*?

Clinical messages

e There is still uncertainty regarding the
effectiveness of early multicomponent
interventions owing to clinical heteroge-
neity and varying health and social insur-
ance systems.

o The need to identify the patients who are
most likely to benefit and to establish the
active components that promote work
participation in this population remains.
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