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Objective: This systematic review and meta-analysis examined the
effectiveness of multidisciplinary-based rehabilitation (MBR) in comparison with active physical interventions for adults with chronic pain.
Materials and Methods: The review was conducted in line with the
recommendations provided in the Cochrane Handbook for Systematic Reviews and is reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines. A total of 8 electronic databases were
searched from inception to November 2018. Only randomized
controlled trials were eligible for inclusion. In total, 31 trials were
identiﬁed, and most studies involved patients with chronic low back
pain (25 trials). The main outcomes considered were pain intensity
and disability at short-term follow-up ( ≤ 3 mo after treatment),
medium-term follow-up ( > 3 and <12 mo), and long-term follow-up
( ≥ 12 mo). The quality of the evidence was assessed according to the
Grades of Recommendation, Assessment, Development, and
Evaluation (GRADE) approach
Results: A total of 27 studies were included in the meta-analysis.
Statistically signiﬁcant differences in favor of MBR were found for pain
intensity and disability at short-term follow-up (standardized mean
difference = 0.53 and 0.50) and long-term follow-up (standardized mean
difference = 0.56 and 0.77), but the quality of the evidence was low.
There was no signiﬁcant difference between MBR and active physical
interventions in the medium-term follow-up.
Conclusions: Overall, the results suggest that MBR may lead to
greater improvements in pain intensity and disability compared with
active physical interventions, and the effects appear to be sustained
in the long term. However, these ﬁndings should be interpreted with
caution in light of the low quality of the evidence, with all but one
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trial judged to be at high risk of bias. Further research is required to
assess the effectiveness of MBR for people with chronic pain conditions other than low back pain.
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hronic pain is deﬁned as pain that persists or recurs for
> 3 months and is now viewed as a disease in its own
right.1 The prevalence of chronic pain is high, with 19% of
adults in Europe reported to experience chronic pain of
moderate to severe intensity.2 A recent survey of 1204 Irish
people found that 1 in 3 people met the criteria for a diagnosis of chronic pain, and over 80% of those reported > 1
pain site.3 The ﬁnancial effect of chronic pain is substantial,
with the mean cost of treating chronic pain estimated at
€5665 per patient, extrapolated to a total of €5.34 billion
annually or 2.86% of Irish GDP in 2008.4
Chronic pain is widely considered to be a biopsychosocial
phenomenon, affecting a person’s physical and emotional state,
in addition to their ability to participate in social and work
activities.2,5,6 The SIGN clinical guidelines for the management
of chronic pain advocate a biopsychosocial approach to
treatment.7 The National Institute for Health and Care Excellence (NICE) has been commissioned by the Department of
Health in England to develop an up-to-date clinical guideline on
chronic pain.8 This guideline, due to be published in 2020, will be
used alongside other NICE guidelines related to speciﬁc conditions that are known to cause pain, such as low back pain
(LBP) and sciatica9 and osteoarthritis.10 Speciﬁc guidelines for
the management of ﬁbromyalgia (FM) are also available.11
There is considerable overlap within the various guidelines in
terms of treatment recommendations for chronic pain conditions.
These recommendations include supported self-management,
advice on staying active, and exercise therapy of many forms.
Referral for combined physical/psychological programmes or
multidisciplinary-based rehabilitation (MBR) is also advocated.7,9,11 MBR is a coordinated approach to pain management,
usually delivered to groups by a team of health care professionals
from disciplines such as pain medicine, nursing, psychology,
physiotherapy, and occupational therapy.12 The British Pain
Society guidelines for pain management programmes report a
preference for longer, more intensive interventions where
possible,13 but positive results have also been reported
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following abbreviated pain management programmes.14 Systematic reviews investigating MBR for LBP have provided
moderate to strong evidence to support the effectiveness of
MBR, in comparison with usual care and physical
interventions.15–17 However, one of these systematic reviews
noted that the effects of MBR compared with usual care or
physical interventions were modest, and the authors recommend that clinicians consider the monetary costs and time
involved before referring patients with chronic LBP for
MBR.16 A subsequent systematic review found no clinically
signiﬁcant differences in pain or disability outcomes in a
comparison of physical, behavioral/psychologically informed,
and combined interventions for nonspeciﬁc spinal pain.18
Previous systematic reviews comparing MBR with
physical interventions have deﬁned physical interventions
broadly to include both active treatments, such as exercise
and physical activity, and passive modalities, such as
manual therapy and electrotherapy modalities.16,18 Exercise and physical activity interventions have been reported
to improve pain, disability, and quality of life in chronic
pain conditions.19,20 Clinical guidelines recommend exercise of any form, with no evidence to support one particular type of exercise over the other.7,11 The revised
EULAR guidelines for FM also advocate exercise as the
only therapy-based intervention with a strong evidence
base.11 In addition to the positive effects on pain, physical
function, and well-being, the authors also refer to the
availability, safety, and relatively low cost of exercise
interventions.
In contrast, there is a lack of evidence to support the
provision of passive physical interventions for treatment of
chronic pain. The NICE guideline for the management
of LBP and sciatica includes a speciﬁc recommendation
that passive physical therapies such as acupuncture, electrotherapy, traction, and orthotics should not be offered.
This guideline also suggests that manual therapy only be
offered as part of a package that includes exercise with or
without psychological therapy.9 This systematic review will
compare MBR with physical interventions, which include
an active component such as exercise or physical activity
and may additionally include passive therapies. Interventions that feature only passive therapies will be
excluded.
A small number of systematic reviews have considered
the evidence for MBR related to chronic pain conditions
other than LBP or neck pain. Karjalainen and colleagues21,22 found few high-quality studies and little evidence
to support MBR for FM and musculoskeletal pain or for
neck and shoulder pain among working-age adults. A
subsequent systematic review and meta-analysis involving
patients with FM reported that multicomponent therapy
was effective in reducing pain and fatigue immediately
after treatment when compared with a waiting list control,
relaxation, treatment as usual, and education, but the
effects were not sustained in the longer term.23 To our
knowledge, a systematic review examining the evidence for
MBR compared with active physical interventions in
chronic noncancer pain conditions has not been conducted
in recent years. This systematic review and meta-analysis
will build on previous reviews of MBR by including
patients with a wide variety of chronic pain conditions such
as chronic spinal pain, FM, persistent widespread pain,
whiplash-associated disorder, and complex regional pain
syndrome and in addition will compare MBR with evidence-based active physical interventions only.

MBR Compared With Active Physical Interventions

MATERIALS AND METHODS
Protocol and Registration
The systematic review was registered on the Prospero
database PROSPERO 2018 CRD42018117824 (www.crd.
york.ac.uk/PROSPERO/display_record.php?ID=CRD4201
8117824).

Study Design
The systematic review and meta-analyses were conducted in accordance with the Cochrane Handbook for
Systematic Reviews, and the results are reported according
to the guidelines included in the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
statement.

Search Methods for Identification of Studies
Electronic search strategies were developed in conjunction with an academic medical librarian for each electronic
database. The following databases were searched from inception
to November 9, 2018: Cochrane Central Register of Controlled
Trials (CENTRAL), clinicaltrials.gov, CINAHL, Embase,
MEDLINE Ovid, PEDRO, PsychINFO, and Scopus. References were exported to Endnote, and duplicates were removed
using the Endnote software. The remaining references were
checked manually, and residual duplicates were removed. The
search terms are listed in Supplemental Digital Content 1
(Search strategy, http://links.lww.com/CJP/A680). In addition to
the electronic searches, the reference lists of previous relevant
systematic reviews16,18 were scanned, and further studies were
identiﬁed and included.

Eligibility Criteria
Only randomized controlled trials (RCTs) published as
full text in the English language in peer-reviewed journals
were included. Studies including adults (18 y of age and older)
with chronic noncancer pain (deﬁned as pain persisting for 12 wk
or more) were eligible. Studies were excluded if they pertained
to speciﬁc pain conditions such as inﬂammatory conditions
(including rheumatological disorders or spondyloarthropathy),
clearly diagnosed radiculopathy, infection (including human
immunodeﬁciency virus), neoplasm, metastasis, fracture, headache, or migraine. Studies that included individuals with major
psychiatric or substance misuse disorders were also excluded.
Studies were required to examine the effectiveness of
MBR compared with an active physical intervention. There
is some inconsistency in the deﬁnition of MBR interventions
for chronic pain.7 We applied the same deﬁnition of MBR
that was used in a previous Cochrane review related to
MBR for LBP.16 The previous review deﬁned MBR as an
intervention that included a physical component (eg, exercise or physiotherapy) and at least one other element that
was psychological, social, or occupational. In addition, the
intervention must have been delivered by a team comprising
at least 2 clinicians from different professional backgrounds.
For the purpose of this review, an active physical intervention was deﬁned as one that involved some form of
exercise or physical activity. Studies featuring interventions
that combined exercise with passive treatments (eg, manual
therapy, massage, chiropractic and osteopathic treatment,
electrotherapy modalities, and acupuncture) were included,
but studies examining only passive physical interventions
were excluded. Studies featuring either group or individual
therapies were included, but it was required that the MBR
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and active physical interventions were delivered face to face.
Online or telephone-based interventions were excluded.

Clinical Outcomes
The outcomes considered in the systematic review were
pain intensity and disability, assessed using patient-reported
outcome measures. Outcomes were considered as short-term
(up to 3 mo posttreatment), medium-term ( > 3 and <12 mo)
and long-term (12 mo or more). When a study measured
outcomes at a variety of timepoints, the closest timepoint to
3 months (for short-term), 6 months (for medium-term), and
1 year (for long-term) was chosen for inclusion in the metaanalysis.

Selection of Studies
Two independent reviewers screened titles and abstracts
of all studies. The full texts of potentially eligible studies were
sourced and screened by 2 reviewers (M.-B.C. and K.M.S. or
C.D.) to further determine eligibility. Disagreements were
resolved by discussion and consensus or by consultation with
a third reviewer (K.M.S. or C.D.). Original study authors
were e-mailed when clariﬁcation was required. Reasons for
the exclusion were documented by both reviewers.

Assessment of Risk of Bias
Risk of bias was assessed by 2 reviewers independently
using Version 2 of the Revised Cochrane Risk of Bias Tool.24
Two reviewers (M.-B.C. and K.M.S. or C.D.) independently
assessed risk of bias for each included study. The Cochrane
Risk of Bias tool assesses risk of bias in 5 domains:
(1) Risk of bias arising from the randomization process.
(2) Risk of bias due to deviations from the intended
interventions (effect of assignment to intervention).
(3) Risk of bias due to missing outcome data.
(4) Risk of bias in measurement of the outcome.
(5) Risk of bias in selection of the reported result.
Each item was scored as having a high risk of bias, low
risk of bias, or some concerns. As both of the outcomes to be
assessed in this review were patient-reported outcome measures (pain intensity and disability), the risk of bias tool was
applied to each individual study, rather than each individual
outcome. Any disagreements regarding judgments were
resolved by discussion and consensus. An overall risk of bias
judgment score was provided for each study according to the
Revised Cochrane Risk of Bias Tool guidance.24

Quality Assessment
The overall quality of the evidence was assessed using
the Grades of Recommendation, Assessment, Development,
and Evaluation (GRADE) approach.25 GRADE deﬁnes the
quality of the evidence as the extent to which one can be
conﬁdent that the point estimate of effect is correct. The
quality assessment was performed by 2 reviewers (M.-B.C.
and K.M.S.) independently based on the 5 domains: risk of
bias, inconsistency, indirectness, imprecision, and publication bias. To ensure consistency of GRADE judgments,
the following criteria were applied to each domain for the
6 comparisons: (1) risk of bias: quality was downgraded by
one level if > 20% of the participants were from trials that
had been deemed to be at high risk of bias; (2) inconsistency:
we downgraded once if heterogeneity was statistically signiﬁcant and the I2 statistic was > 40%; (3) indirectness: the
quality rating was downgraded once if > 50% of participants were outside the target group; (4) imprecision: we

Clin J Pain

!

Volume 36, Number 11, November 2020

downgraded once if there were < 400 participants in the
comparison; (5) publication bias: funnel plots were examined for comparisons that included 10 studies or more, and
the quality rating was downgraded if there is substantial
asymmetry indicating publication bias. An overall GRADE
rating was agreed for each comparison in the meta-analysis.
The following deﬁnition was applied in relation to the
quality of the evidence26: (1) high quality: we are very
conﬁdent that the true effect lies close to that of the estimate
of the effect; (2) moderate quality: we are moderately conﬁdent in the effect estimate. The true effect is likely to be
close to the estimate of the effect, but there is a possibility
that it is substantially different; (3) low quality: our conﬁdence in the effect estimate is limited. The true effect may
be substantially different from the estimate of the effect; and
(4) very low quality: we have very little conﬁdence in the
effect estimate. The true effect is likely to be substantially
different from the estimate of effect.

Data Extraction
Data from each study were extracted by 2 reviewers
(M.-B.C. and K.M.S. or C.D.) independently using a customized data extraction tool in the form of an MS Excel
spreadsheet. The following data were extracted: (1) study
characteristics: number of participants, sex, age, and chronic
pain condition; (2) characteristics of the interventions for both
MBR and active physical interventions: type of intervention
(group vs. individual), dosage, and description of content of
interventions; (3) outcome measures: details of the patientreported outcome measures used to assess pain intensity and
disability; (4) length of follow-up; and (5) summary of ﬁndings.
Similarities in the outcome measures used, the subjects
included, and the interventions allowed a meta-analysis to be
performed, incorporating the majority of the included studies.
Group means, SDs, and sample sizes were extracted and analyzed for each follow-up timepoint. If outcomes were incompletely reported or unclear, authors were contacted via e-mail.
Some studies did not report raw data but displayed it in graph
format only. Where possible, these authors were contacted via
e-mail with a request to provide the raw data. In cases where
authors were uncontactable, a web-based tool was used to extract
the data from the graphs (https://automeris.io/WebPlotDigitizer/).
A number of studies reported only median and interquartile
range scores. Under the assumption of normality of the underlying distribution, the median was substituted for the mean and
the width of the interquartile range was used as an approximation
of 1.35 times the SD as per the Cochrane guidelines.27 If the SD
was not given, it was calculated from the SE or conﬁdence
intervals when these were available. Where these data were
unavailable, we used the SD for the same measure at baseline, or
follow-up, as a substitute. Where neither the baseline nor followup SD were reported, we substituted the SD from the same
measure used in another study within the same comparison. If no
estimate was possible using the aforementioned methods, the
data were not used in the meta-analysis.
A number of studies contained > 1 eligible intervention
or control group. For these studies, to avoid double
counting which would have biased the meta-analysis, the
outcome measure data for the eligible interventions were
pooled to create one effect size for the study. For example,
in the studies by Bendix and colleagues,28,29 2 MBR interventions that were both eligible for inclusion were merged
using the formulae for combining groups from the Cochrane
handbook.27 Details related to sources of data for each
study outcome in the 6 comparisons are reported in

876 | www.clinicalpain.com
Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.
Copyright r 2020 Wolters Kluwer Health, Inc. All rights reserved.

Clin J Pain

!

Volume 36, Number 11, November 2020

MBR Compared With Active Physical Interventions

Supplemental Digital Content 2 (Sources of data for metaanalysis, http://links.lww.com/CJP/A681).

Synthesis of Results

Identification

The treatment effects of MBR were compared with active
physical interventions for pain intensity and disability. In the
included studies, a variety of outcome measures were reported for
both pain intensity and disability outcomes, and for this reason,
the standardized mean difference (SMD) rather than the mean
difference was calculated.30 If > 1 measure of pain intensity or
disability was used in a study, then the one considered to be the
primary outcome or the one considered most similar to outcome
measures used in other included studies was chosen for inclusion
in the meta-analysis (eg, Numerical Rating Scale and Visual
Analog Scale were considered similar outcome measures as they
both require the rating on an 11-point severity scale). Heterogeneity between studies was assessed graphically with forest plots
and funnel plots and statistically with the χ2 test and I2 statistic.
The level of heterogeneity was interpreted according to the latest
version of the Cochrane Handbook for Systematic Reviews of
Interventions, which provides the following rough guidance
related to the I2 statistic: “
0% to 40%: might not be important;
30% to 60%: may represent moderate heterogeneity; 50% to
90%: may represent substantial heterogeneity; and 75% to 100%:
30 A random-effects model was
considerable heterogeneity.”
applied for all analyses. All analyses were conducted in Review
Manager (RevMan) software (version 5.3).31

N = 7508 Electronic searches in
CENTRAL, Clinicaltrials.gov, CINAHL,
Embase, MEDLINE Ovid, Pedro,
PsychINFO and Scopus

Publication Bias
Publication and reporting biases were assessed visually
using funnel plots, when a minimum of 10 studies were
included in the meta-analysis as recommended in the Cochrane
handbook.32

Additional Analyses
A subgroup analysis was conducted including only
studies that related to LBP. A sensitivity analysis was also
conducted to check the effect of each individual study on the
pooled result by repeating the meta-analysis systematically
excluding each individual study.

Protocol Deviations
A small number of modiﬁcations were made to the
study methods, following publication of the systematic
review protocol on PROSPERO. These are presented in
Supplemental Digital Content 3 (Deviations from protocol,
http://links.lww.com/CJP/A682).

RESULTS
Study Selection
The trial identiﬁcation process is summarized in Figure 1.
The electronic database search yielded 7508 records, and additional searching via relevant systematic reviews yielded an additional 9 records. After removal of duplicates, 5124 were screened

Additional records identified via
handsearching other relevant
systematic reviews
(n = 9)

Eligibility

Screening

Records after duplicates removed
(n = 5124)

Titles and abstracts screened
independently by two reviewers
(n = 5124)

Full-text articles assessed for
eligibility by two reviewers
independently (n = 173)

Included

Studies included in
qualitative synthesis
(n = 31)

Studies included in
quantitative synthesis
(meta-analysis)
(n = 27)

n = 4951 citations excluded
based on titles and abstracts

N = 142 studies excluded
Intervention not MBR (n = 73)
Comparator not an active
physical intervention (n = 41)
Duplicate (n = 2)
Trial Protocol (n = 8)
Reference conference or
poster presentation only (n =3)
Not in English (n = 4)
Condition treated not chronic
pain (n = 3)
Pain /Disability not measured
(n = 1)
Not an RCT (n = 6)
Unable source full text (n = 1)

FIGURE 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart. MBR indicates multidisciplinarybased rehabilitation; RCT, randomized controlled trial.
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independently by 2 reviewers based on title and abstracts.
A further 4951 records were excluded, leaving 173 to be screened
by full text. Of these, 141 studies did not ﬁt the eligibility criteria
for this review. The most common reasons for exclusion were
that the interventions studied did not ﬁt the criteria to be deﬁned
as MBR (n = 73) or an active physical intervention (n = 41).
A ﬁnal total of 31 records met the selection criteria. Of these,
3 studies reported follow-up data in separate papers.28,29,33–38

There was no signiﬁcant difference between MBR and
active physical interventions in the medium-term (10 studies;
n = 1068; SMD = −0.20; 95% CI: −0.37 to −0.03; I2 = 39%;
P = 0.02) (Fig. 2). The quality of the evidence based on the
GRADE framework was judged to be low for pain intensity at
short-term and long-term follow-up and moderate at mediumterm follow-up (Table 2).

Study Characteristics

Disability Outcomes

Characteristics of the included studies are presented in
Supplemental Table 1 (Supplemental Digital Content 6,
http://links.lww.com/CJP/A692).28,29,33–61 Sample sizes of
the included studies ranged from 20 to 459 participants, and
the mean age of study participants ranged from 40 to
61 years. A total of 25 studies included patients with chronic
LBP,28,29,33–41,44–48,50–52,54,55,57–60 1 with generalized
osteoarthritis,42 1 with neck pain,53 1 with late whiplash
disorder,56 1 with nonspeciﬁc musculoskeletal disorders,49 1
with FM,61 and 1 with complex regional pain syndrome.43 A
description of the interventions, including content and duration, is
provided in Supplemental Table 1 (Supplemental Digital Content
6, http://links.lww.com/CJP/A692).28,29,33–61

As was the case with measurement of pain intensity, a
wide variety of scales were used to assess disability outcomes
across the studies (Table 1). Statistically signiﬁcant differences were found for disability in favor of MBR, at shortterm (18 studies; n = 2587; SMD = −0.50; 95% CI: −0.79 to
−0.20; I2 = 92%; P = 0.001) and long-term follow-up (15
studies; n = 2040; SMD = −0.77; 95% CI: −1.23 to −0.31;
I2 = 96%; P = 0.001), but not at medium-term follow-up
(8 studies; n = 886; SMD = −0.14; 95% CI: −0.29 to 0.01;
I2 = 10%, P = 0.07) (Fig. 3). The quality of the evidence
based on the GRADE framework was judged to be low for
disability at short-term and long-term follow-up and moderate at medium-term follow-up (Table 3).

Risk of Bias

Apart from 1 trial,42 all of the reviewed studies were
classiﬁed as having an overall high risk of bias. Regarding
the individual domains, only 2 studies were deemed to be at
a high risk of bias arising from the randomization process.
However, 39% (n = 12/31 studies) were considered to have a
high risk of bias owing to deviations from the intended
interventions, and 47% (n = 15/31) were judged to be at high
risk in the category related to missing outcome data.
Blinding of participants and treatment providers is difﬁcult
in studies involving the complex interventions in the review,
and this is reﬂected in the high number of trials (59%, n = 19/
31) that were judged to be at high risk of bias owing to
measurement of the outcome. In the ﬁnal domain related to
selection of the reported result, 1 trial was judged to be at
high risk of bias. Details related to risk of bias judgments are
displayed in Table 1.

Synthesis of Results
Of the 31 studies, 27 were included in the meta-analysis.
Two studies were excluded as they were the only studies to report
follow-up data at 2 and 5 years after intervention.33,34 One study
did not report data for either pain or disability for the intervention groups relevant to this review, and therefore, the study
was excluded from the meta-analysis.56 There were queries in
relation to the accuracy of data reported in 1 paper, as the results
described in the text did not appear to correlate with data
reported in the table.59 Attempts were made to contact the author
for clariﬁcation, but no response was received and the study was
excluded. One study did not report data for disability; therefore,
only data for pain were included in the meta-analysis.49

Pain Intensity Outcomes
A variety of measures were used to assess pain intensity
(Supplemental Table 1, Supplemental Digital Content 6,
http://links.lww.com/CJP/A692).28,29,33–61 Statistically signiﬁcant differences in pain intensity were found in favor of
MBR at short-term (19 studies, n = 2361; SMD = −0.53;
95% conﬁdence interval [CI]: −0.88 to −0.19; I2 = 93%;
P = 0.002) and long-term (14 studies, n = 1727; SMD =
−0.56; 95% CI: −1.02 to −0.11; I2 = 95%; P = 0.02) (Fig. 2).

Heterogeneity
Signiﬁcant heterogeneity was found in the estimates for
pain intensity and disability at short-term and long-term
follow-up, with I2 statistics in excess of the threshold of 75%,
30 Moderate
representing “
considerable heterogeneity.”
heterogeneity was observed in the estimate for pain at
medium-term follow-up (I2 statistic = 39%). Funnel plots
were generated for these 5 estimates, which included the
minimum of 10 studies as recommended by the Cochrane
Collaboration for the inspection of publication, reporting,
and other biases (Funnel plots, Supplemental Digital Content 4, http://links.lww.com/CJP/A683).32 Some of the funnel plots showed slight tendencies toward asymmetry.

Subgroup Analyses
Speciﬁc subgroup or sensitivity analyses had not been
preplanned. However, owing to the high level of heterogeneity observed, a decision was made to conduct a subgroup meta-analysis including only patients with chronic
LBP. For pain intensity, there were statistically signiﬁcant
differences in favor of MBR at short-term follow-up (14
studies; n = 1828; SMD = −0.47; 95% CI: −0.80 to −0.14;
I2 = 90%; P = 0.006), at medium-term follow-up (8 studies;
n = 902; SMD = −0.15; 95% CI: −0.28 to −0.01; P = 0.04),
and at long-term follow-up (11 studies; n = 1274; SMD =
−0.47; 95% CI: −0.92 to −0.03; I2 = 92%; P = 0.04). With
respect to disability, a statistically signiﬁcant difference was
found at short-term follow-up (15 studies; n = 2115;
I2 = 91%; P = 0.001; SMD = −0.52, 95% CI: −0.83 to −0.20)
and long-term follow-up (12 studies; n = 1568; I2 = 96%;
P = 0.003; SMD = −0.82, 95% CI: −1.35 to −0.28). No
statistically signiﬁcant difference was found for disability in
this subgroup at medium-term follow-up (8 studies; n = 886;
I2 = 10%; P = 0.07; SMD = −0.14; 95% CI: −0.29 to 0.01).
Forest plots for LBP subgroup analysis are presented in
Supplemental Digital Content 5 (LBP subgroup analysis,
http://links.lww.com/CJP/A684). Subgroup meta-analyses of
conditions other than LBP were not possible owing to an
insufﬁcient number of studies.
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TABLE 1. Revised Cochrane Risk of Bias Scores for Included Studies

Domain 1: Risk of Domain 2: Risk of Bias Domain 3:
Bias Arising From Due to Deviations From Missing
the Randomization
the Intended
Outcome
Process
Interventions
Data

References
Alaranta et al39
Bendix et al29
Bendix et al28
Bendix et al33
Bendix et al34
Bendix et al40
Christiansen et al41
Cuperus et al42
Den Hollander et al43
Dufour et al44
Härkapää et al45
Jousset et al46
Kääpä et al47
Klaber Moffett et al48
Meyer et al49
Monticone et al50
Monticone et al51
Monticone et al52
Monticone et al53
Nicholas et al54
Paolucci et al55
Pato et al56
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Sensitivity Analysis
A sensitivity analysis based on quality assessment was
not conducted as all but 1 of the included studies were
judged to be at high risk of bias. It was observed that 3
studies published by one research group reported effects in
favor of MBR that appeared much larger than other
studies.50,52,53 When these studies were removed from the
meta-analyses, the effect size for pain in the short-term
decreased (SMD = −0.20), and no statistically signiﬁcant
difference was observed for pain in the long-term. Similarly,
the effects on disability in the short-term and long-term
decreased (SMD = −0.18 and −0.19, respectively). It was
also notable that removal of these 3 studies reduced the
heterogeneity substantially, in all of the comparisons that
included these studies. For pain, the I2 statistic decreased
from 93% to 55% for short-term follow-up, and it reduced
from 95% to 31% for long-term follow-up. Regarding
disability, the I2 statistic decreased from 92% to 54% at
short-term follow-up, and it reduced from 96% to 0% for
long-term follow-up.

be at a high risk of bias, quality was reduced by 1 level for
all comparisons. Substantial heterogeneity (I2 statistic
> 50%) was observed in 4 of the 6 comparisons and therefore quality of the evidence was reduced by a further level in
these comparisons (pain intensity and disability at both
short-term and long-term follow-up). Indirectness was not
an issue in this review owing to the speciﬁc inclusion criteria
applied. None of the comparisons were downgraded due to
imprecision, as sample sizes were considered sufﬁcient
( > 400).62 Although slight tendencies toward asymmetry
were observed in some of the funnel plots, this was not
considered signiﬁcant enough to warrant downgrading for
publication bias (Funnel plots, Supplemental Digital Content 4, http://links.lww.com/CJP/A683). Overall, the quality
of the evidence was graded as “
low”for comparisons of pain
intensity and disability at short-term and long-term followup. A grade rating of “
moderate”was applied to both
comparisons at medium-term follow-up (Tables 2, 3).

DISCUSSION

Quality of the Evidence

Summary of Evidence

The quality of the evidence started out as high for each
of the 6 comparisons as only RCTs were included in this
review. However, the quality rating was reduced by 1 level
for each GRADE criterion not met in the comparison. As
all of the included studies, apart from one,42 were judged to

A total of 31 studies were identiﬁed that met the criteria
for inclusion in the systematic review and 27 of these were
included in the meta-analysis. Overall, the results showed
that MBR is signiﬁcantly more effective than active physical
interventions for reducing pain intensity and disability in
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FIGURE 2. Effect of MBR versus active physical interventions on pain intensity. CI indicates confidence interval; MBR, multidisciplinarybased rehabilitation.

people with chronic pain, in both the short-term and longterm, but not in the medium-term. These ﬁndings must be
interpreted in light of the overall quality of the evidence,
which was determined to be low for the short-term and longterm comparisons and moderate for the comparisons at
medium-term follow-up. Of the 31 studies, 30 were considered to be at an overall high risk of bias. A sensitivity
analysis suggests that our ﬁndings were heavily inﬂuenced
by 3 trials from one research group.
The studies that showed more promising effects in
favor of MBR tended to feature individualized treatment
with a cognitive-behavioral therapy component.43,50,52–54

However, not all studies containing cognitive-behavioral
therapy interventions resulted in large effects.37–39,47,59 The
studies by Monticone and colleagues,50,52,53 which showed
large positive effects in favor of MBR, included patients
with a lower duration of chronic pain symptoms at baseline
(mean duration of pain symptoms 1.85, 2.04, and 2.15 y)
compared with other studies that showed no signiﬁcant
differences or smaller effects37,38,60 (mean duration of pain
at baseline, 4.7, 5, and 12.9 y, correspondingly). Longer
pain duration has been identiﬁed as one prognostic factor
that is associated with a less favorable outcome.63 It is
possible that people with chronic pain may have a better

880 | www.clinicalpain.com
Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.
Copyright r 2020 Wolters Kluwer Health, Inc. All rights reserved.

Clin J Pain

!

Volume 36, Number 11, November 2020

MBR Compared With Active Physical Interventions

TABLE 2. GRADE Assessment of the Certainty of the Evidence: Pain Intensity

Short-term Follow-up
Domain for
Assessing
Certainty of
Evidence

Results

Effect on
Quality of
Evidence
Rating

Medium-term Follow-up
Effect on
Quality of
Evidence
Rating

Results

Long-term Follow-up

Results

Effect on
Quality of
Evidence
Rating

Risk of bias

18/19 trials judged to Serious risk of
9/10 trials judged to Serious risk of
13/14 trials judged to Serious risk of
be at high risk of
bias: quality of
be at high risk of
bias: quality of
be at high risk of
bias: quality of
bias
evidence
bias
evidence
bias
evidence
downgraded
downgraded
downgraded
one level
one level
one level
Quality of
Quality of
Considerable
Low heterogeneity: No effect on
Inconsistency Considerable
quality of
evidence
evidence
heterogeneity: I2
I2 statistic 39%
heterogeneity: I2
statistic 93%
statistic 95%
evidence
downgraded
downgraded
one level
one level
Indirectness
Indirectness does not No effect on
Indirectness does not No effect on
Indirectness does not No effect on
appear to be an
quality of
appear to be an
quality of
appear to be an
quality of
issue. All included
evidence
issue. All included
evidence
issue. All included
evidence
studies addressed
studies addressed
studies addressed
the PICO
the PICO
the PICO
Imprecision
Imprecision does not No effect on
Imprecision does not No effect on
Imprecision does not No effect on
appear to be an
quality of
appear to be an
quality of
appear to be an
quality of
issue. 2361
evidence
issue. 1068
evidence
issue. 1727
evidence
participants in this
participants in this
participants in this
meta-analysis
meta-analysis
meta-analysis
Publication
Funnel plot shows
No effect on
Funnel plot does not No effect on
Funnel plot shows
No effect on
bias
slight tendency
quality of
contain substantial
quality of
slight tendency
quality of
towards
evidence
asymmetry which
evidence
towards
evidence
asymmetry but not
would indicate
asymmetry but not
sufﬁcient to
presence of
sufﬁcient to
warrant
publication bias
warrant
downgrading due
downgrading due
to publication bias
to publication bias
Final level of
Low
Moderate
Low
certainty
rating
PICO indicates population, intervention, comparison, outcome.

response when MBR interventions are provided earlier, but
further research is required to explore this theory. The
ﬁndings of the sensitivity analysis indicate that 3 of the 4
studies published by the Monticone and colleagues’
research group had a considerable effect on the overall
results. This was noted in a previous systematic review,16
which included one of these studies,50 and the authors
observed that removal of this study from the pooled
analyses reduced the I2 statistic substantially. It is notable
that the studies by Monticone and colleagues50–53 were
considered to be of higher quality than most other included
studies. They were judged to be at high risk of bias in only
1 of the assessed domains, which related to measurement of
the outcome. Very few trials of complex interventions will
be judged as low risk of bias in this domain due to the
difﬁculty in blinding of participants and treatment
providers.
The meta-analyses examining the effectiveness of MBR
on pain intensity showed moderate improvements in comparison with active physical interventions at short-term and
long-term follow-ups. In general, MBR programmes do not
explicitly aim to change or reduce pain but instead focus on
reducing disability and improving quality of life. It is of note
that the meta-analysis showed no difference in the effect on

pain intensity at the medium-term follow-up. However, the
ﬁnding of a signiﬁcant effect on pain intensity in the longterm may indicate that the positive effects of MBR on pain
can be sustained.

Comparison With Previous Systematic Reviews
Our results are similar to those reported in 2 previous
systematic reviews and meta-analyses conducted in relation
to this topic in recent years.16,18 The Cochrane review
published by Kamper et al16 compared the effectiveness of
MBR to usual care, physical interventions, waiting list, and
surgery, and they considered pain intensity, disability, and
work outcomes (n = 41 trials). O’Keeffe et al18 assessed the
comparative effectiveness of physical, behavioral/psychological informed, or combined interventions for pain and
disability in people with nonspeciﬁc chronic spinal pain
(n = 24 trials). This discussion focused on the comparative
effectiveness of MBR or combined interventions versus
physical interventions for pain intensity and disability only.
Similar to the current review, both Kamper et al16 and
O’Keeffe et al18 reported statistically signiﬁcant differences
in favor of MBR or combined interventions versus physical
interventions for low back and nonspeciﬁc spinal pain
intensity and disability in the short-term and long-term.
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FIGURE 3. Effect of MBR versus active physical interventions on disability. CI indicates confidence interval; MBR, multidisciplinary-based
rehabilitation.

O’Keeffe et al18 also observed no statistical differences
between combined and physical interventions in the medium
term (n = 15 trials), but Kamper et al16 reported a small
signiﬁcant difference for pain intensity in favor of MBR
(SD = −0.28) at this timepoint (n = 9 trials). Both previous
systematic reviews reported similar effects for pain intensity
and disability in the short-term and long-term, in favor of
MBR or combined interventions. The effects found in our
meta-analyses for disability in the short-term were larger
than those reported in these previous reviews, both of
which reported smaller effects (SMD = 0.3916 and 0.2718)
compared with our result (SMD = 0.54). Similarly, our
review reports a larger effect for disability in the long-term
in favor of MBR (SMD = 0.77), in contrast with the effect
found by O’Keeffe et al18 (SMD = 0.25) and the effect
reported by Kamper et al16 (SMD = 0.68). Our subgroup

meta-analysis, including only patients with LBP yielded
similar results to both previous reviews, and as with the
main analysis, a larger effect on disability was observed at
long-term follow-up (SMD = 0.82).
The small effects on pain and disability noted in these
previous reviews16,18 prompted the authors to recommend due
consideration of the associated cost, time, and resources before
offering combined or MBR interventions to people with
chronic spinal pain. Cost-effectiveness was not assessed in the
current review, and neither of the previous reviews extracted
data related to cost.16,18 Although the effect sizes found in our
review are slightly larger than these published previously, we
also suggest that future research should be conducted to
investigate which patients are most likely to beneﬁt from these
intensive MBR interventions. Few studies have investigated
predictors of outcome for MBR interventions for chronic pain.
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TABLE 3. GRADE Assessment of the Certainty of the Evidence: Disability

Short-term Follow-up
Domain for
Assessing
Certainty of
Evidence
Risk of bias

Inconsistency

Indirectness

Imprecision

Publication
bias

Final level of
certainty
rating

Results

Effect on
Quality of
Evidence
Rating

17/18 trials judged to Serious risk of
be at high risk of
bias: quality
bias
of evidence
downgraded
one level
Quality of
Considerable
evidence
heterogeneity:
downgraded
I2 statistic 92%
one level
Indirectness does not No effect on
appear to be an
quality of
issue. All included
evidence
studies addressed
the PICO
Imprecision does not No effect on
appear to be an
quality of
issue. 2587
evidence
participants in this
meta-analysis
Funnel plot shows
No effect on
slight tendency
quality of
toward asymmetry
evidence
but not sufﬁcient
to warrant
downgrading
owing to
publication bias
Low

Medium-term Follow-up
Effect on
Quality of
Evidence
Rating

Results

Long-term Follow-up

Results

Effect on
Quality of
Evidence
Rating

7/8 trials judged to be Serious risk of
at high risk of bias
bias: quality
of evidence
downgraded
one level
Low heterogeneity: No effect on
quality of
I2 statistic 10%
evidence

14/15 trials judged to Serious risk of
be at high risk of
bias: quality
bias
of evidence
downgraded
one level
Quality of
Considerable
evidence
heterogeneity:
downgraded
I2 statistic 96%
one level
Indirectness does not No effect on
Indirectness does not No effect on
appear to be an
quality of
appear to be an
quality of
issue. All included
evidence
issue. All included
evidence
studies addressed
studies addressed
the PICO
the PICO
Imprecision does not No effect on
Imprecision does not No effect on
appear to be an
quality of
appear to be an
quality of
issue. 886
evidence
issue. 2040
evidence
participants in this
participants in this
meta-analysis
meta-analysis
Funnel plot was not Publication bias
Funnel plot shows
No effect on
generated as there
was undetected,
slight tendency
quality of
are <10 studies in
therefore no
toward asymmetry
evidence
this comparison
effect on quality
but not sufﬁcient
of evidence
to warrant
downgrading
owing to
publication bias
Moderate
Low

GRADE indicates Grades of Recommendation, Assessment, Development, and Evaluation; PICO, population, intervention, comparison, outcome.

In future, targeting these intensive interventions to the appropriate individuals, at the most appropriate time, could help
maximize use of resources and cost-effectiveness.
Although the ﬁndings of these 3 reviews have some
similarities, some important variations in the review methods should be noted. First, mainly owing to differences in
the inclusion criteria, only 5 of the 22 studies included in the
meta-analysis conducted by O’Keeffe et al18 also feature in
our review and meta-analysis. However, despite the largely
different study pools, both meta-analyses found a statistically signiﬁcant difference in favor of MBR. A number of
factors related to the review methods may have contributed
to the different effect sizes reported in the reviews. First,
O’Keeffe and colleagues excluded studies with <12 weeks of
follow-up, and they deﬁned the short-term and mediumterm follow-up time periods differently (short-term followup: 12 wk to <6 mo; medium-term follow-up: 6 mo to
<12 mo; and long-term follow-up: 12 mo or more). The
current review included studies that reported outcomes after
intervention in the short-term follow-up comparisons. This
may have contributed to the larger effect size seen for disability in the short-term, but it would not have inﬂuenced
the difference observed at long-term follow-up. This particular ﬁnding may relate to the inclusion in our review of

only combined interventions that were delivered by a multidisciplinary team of professionals. Indeed, Kamper and
colleagues, who adopted similar inclusion criteria in their
Cochrane review, noted a similar effect in favor of MBR
versus physical interventions on disability at long-term
follow-up (SMD = 0.68). The slightly larger effect on disability in the long term noted in our review (SMD = 0.77)
may perhaps relate to the inclusion of further studies published since that review,52,57 and/or the inclusion of studies
related to conditions other than LBP,42,53 particularly the
study by Monticone et al,53 which showed a very large effect
in favor of MBR (SMD = 2.99) for chronic neck pain.
Our review is one of the few to include patients with a
mix of chronic pain conditions, as opposed to LBP or spinal
pain only.16,18 However, it is difﬁcult to compare the results
of our review with previous research in relation to MBR for
FM and other chronic pain conditions. The recent EULAR
guidelines for the management of FM11 base their recommendations related to MBR on a systematic review published 10 years ago.23 This review included a meta-analysis
of 10 RCTs and concluded that multicomponent therapy
was effective in reducing pain (SMD = −0.37) and improving health-related quality of life (SMD = 0.59) in the shortterm but not the long-term. However, these ﬁndings should
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be interpreted in light of the wide range of comparator
interventions featured in the review, including waiting list or
usual care control groups, in addition to other treatments of
lesser intensity such as relaxation and education. Considering the duration of time since publication of the last known
systematic review related to MBR for FM, we were hopeful
that our search would identify further RCTs that would add
to the knowledge base in this area. However, only one trial
concerning FM was found that met the criteria for inclusion
in our review.61 With respect to other types of chronic pain
conditions, again few studies were eligible for inclusion, with
only one study related to complex regional pain syndrome,43
one for generalized osteoarthritis,42 and one small study on
nonspeciﬁc musculoskeletal conditions.49

Recommendations for Research
Although we set out to compare MBR with active
physical interventions for all types of chronic pain conditions, few studies were identiﬁed that related to chronic
pain conditions other than low back or neck pain. This is at
odds with the current research, which reports that 80% of
people with chronic pain are known to have pain in > 1 site.
Further trials including patients with FM and other types of
chronic pain conditions are therefore needed.
The ﬁndings of our meta-analysis are similar to reports
in previous systematic reviews,16,18 with statistically signiﬁcant improvements noted in favor of MBR at short-term
and long-term follow-up but not at medium term. These
ﬁndings support the inclusion of long-term follow-up in
future studies. It is encouraging that moderate/large effects
on pain intensity and disability appear to be maintained in
the longer term. However, further studies are required to
investigate which individuals with chronic pain conditions
beneﬁt most from these more intensive MBR interventions.
Future studies should also include assessment of health care
utilization and cost-effectiveness to optimize the use of
health care resources.

Strengths and Limitations
This systematic review and meta-analysis provides an
up-to-date assessment of the effectiveness of MBR compared with physical interventions for chronic pain. Our
review differs from those published in recent years, as we
included RCTs of all types of chronic pain conditions, and
we limited the included studies to those that featured an
active component within the control intervention arm. A
relatively large number of studies (n = 27) were included in
the meta-analyses.
The review methods followed the most up-to-date
Cochrane guidelines for systematic reviews of interventions, and
quality of the evidence was assessed using the GRADE
approach. The recently updated Cochrane Risk of Bias tool
(RoB 2)24 was used to assess risk of bias of the included studies.
There are a number of limitations with this systematic
review that need to be acknowledged. First, there is no
formal accepted deﬁnition for MBR, as has been noted in a
previous review.16 We adopted the same deﬁnition used by
Kamper et al,16 and likewise, we recognize that there is a
possibility that if we had deﬁned MBR differently, this may
have led to the inclusion of different studies and perhaps
different results. However, our review included few studies
in common with the meta-analysis conducted by O’Keeffe
and colleagues comparing combined and physical interventions, and the similar ﬁndings in both reviews add to the
strength of evidence in favor of MBR interventions for
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chronic pain. Our results also need to be interpreted in light
of the low to moderate quality of the evidence as determined
using the GRADE framework and the signiﬁcant heterogeneity present in most of the comparisons in the metaanalysis. It is likely that the variances in chronic pain
populations, settings, interventions, and control groups led
to this high level of heterogeneity. We also noted a high level
of variation in the scales used to measure the outcomes of
pain intensity and disability. Although we attempted to
control for this by using the statistical method SMD, it
would be preferable if there was greater standardization in
the use of outcome measures in these studies. A further
limitation was that we limited our search to include only
studies published in the English language.

CONCLUSIONS
The results of this review provide low-quality evidence to
suggest that MBR is more effective than active physical interventions for reducing pain intensity and disability in people
with chronic pain, in both the short-term and long-term. As the
beneﬁts appear to be modest, other factors such as resource
allocation should be considered before offering MBR programmes to people with chronic pain. Further research is
required to assess the effectiveness of MBR for people with
chronic pain conditions such as chronic widespread pain, FM,
and complex regional pain syndrome and should include
assessment of cost-effectiveness and long-term follow-up.
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