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ABSTRACT
Introduction Work absenteeism due to chronic non- 
malignant pain (CNMP) is a major societal and individual 
cause of concern that requires effective treatments.
Objective We present a protocol for a systematic review 
and network meta- analysis (NMA) aiming to compare 
available interventions for return to work (RTW) in adults 
with CNMP.
Methods and analysis PubMed, Embase, PsycINFO, 
Web of Knowledge and Cochrane Central Register of 
Controlled Trials databases will be searched till 31 August 
2020 for randomised controlled trials (RCTs) examining 
interventions for RTW outcomes among patients with 
CNMP. Two independent investigators will search the 
databases, perform data extraction and assess the 
methodological quality of the selected RCTs. The primary 
outcome will be RTW, if possible, full- time or part- time 
after work absence due to chronic pain from baseline 
to the last available follow- up. Secondary outcomes will 
include self- reported workability or work capacity, or 
self- reported physical functioning and quality of life as 
measured by any validated scale. Pairwise meta- analysis 
and NMA will be conducted for each outcome using a 
random- effects model. For the primary outcomes, we 
will also obtain the ranking of all competing interventions 
within each NMA using surface under the cumulative 
ranking curve. The assumption of coherence (ie, that direct 
and indirect evidence are in statistical agreement) will be 
examined using both a local and a global approach. We 
will also conduct subgroup and meta- regression analyses, 
whenever feasible, to investigate the unexplained variation 
in effect size. The comparison- adjusted funnel plot will be 
used to evaluate small- study effects. The overall quality 
of evidence will be rated with the Confidence in Network 
Meta- Analysis tool. Data analysis will be conducted using 
Stata V.16.0.
Ethics and dissemination This systematic review does 
not require ethical approval since it will not disseminate 
any private patient data. The results of this study will be 
disseminated through peer- reviewed publication.
PROSPERO registration number CRD42020171429.

INTRODUCTION
Work absenteeism due to chronic non- 
malignant pain (CNMP) is a considerable 

societal and individual problem requiring 
effective treatments.1 2 CNMP leads to 
decreases in work productivity and quality of 
life and represents a significant psychological 
impact on people and economic strain on 
society.3–6 It is estimated that the global prev-
alence of general chronic pain with at least 
moderate pain intensity is approximately 
20%,7 and a quarter of pain sufferers of 
active working age is absent from work.8 The 
National Health Interview Survey found that 
nearly 40 million adults (17.6% of all Amer-
ican adults) reported having severe pain, that 
is, back pain, fibromyalgia, neck pain and 
osteoarthritis.9 Importantly, chronic low back 
pain is one of the leading causes of disability.10 
Adding to this, the total direct and indirect 
costs of chronic pain, including loss of health- 
related quality of life, are considerable. In 
Canada, for example, these have been esti-
mated at $1742 per person, with higher costs 
in those with more severe pain and activity 
limitations.11

Effective intervention options for CNMP 
pose a great challenge among healthcare 
workers. Research data show that treatment 
policies such as the prescription of bed rest 
and opioids are not optimal because such 

Strengths and limitations of this study

 ► We will conduct a systematic review and net-
work meta- analysis (NMA) examining the best 
intervention option to help people with chronic non- 
malignant pain (CNMP) get back to work.

 ► Moderate- to- large heterogeneity, risk of publication 
bias and important statistical incoherence might 
limit the type of interventions that can be included 
in the analysis.

 ► A limitation could also be the differences in social 
security systems in different countries and the lack 
of equal outcomes and data sources.
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policies are associated with higher long- term disability.12 13 
Therefore, clinical practice guidelines have focused on 
the importance of returning to normal activities as the 
most optimal strategy of recovery from chronic pain 
conditions.14 Emerging evidence also stresses the impor-
tance of return to work (RTW) as one of the main goals of 
treatment,15–19 since RTW can be regarded as an indicator 
of better health status and recovery.20 Hence, RTW is a 
core outcome, not only for society but also for chronic 
pain sufferers themselves. As indicated above, the loss of 
productivity due to CNMP is enormous,5 6 and thus it is 
essential to implement cost- effective interventions to facil-
itate RTW.15–19 Moreover, work presenteeism is associated 
with an array of physical and mental health benefits,21 22 
whereas work absenteeism is associated with an array of 
unfavourable physical and mental health outcomes, 
leading to a worse financial situation.23–25

Currently, the benefits of RTW interventions remain 
uncertain. A recent systematic review of the effective-
ness of RTW interventions delivered in the workplace 
found mixed evidence of the impact of these interven-
tions on lost time and work functioning.16 Previous 
systematic reviews within this topic have also mainly 
focused on specific interventions and on specific pain 
populations.17 18A systematic review by Schaafsma et al17 
could not find an effect of light or intensive physical 
conditioning programmes on the reduction of sickness 
absence, compared with usual care or other exercise 
programmes. Furthermore, Norlund et al18 found limited 
evidence linked also to publication bias from randomised 
controlled trials (RCTs) for the effectiveness of multidisci-
plinary programmes on RTW for people on work absence 
due to low back pain. The latter is supported by the work 
of Kamper et al.26 Another systematic review by Vogel et 
al19 found no benefits of RTW coordination programmes 
for workers on work absence for at least 4 weeks compared 
with usual practice. Moreover, all the available evidence is 
based either on pairwise meta- analyses or on systematic 
reviews without quantifiable synthesis of data, leading to 
a lack of an established hierarchy for the best interven-
tion option.27–29 In addition, head- to- head comparisons 
are limited in the available studies.17 18 29 Consequently, 
a broad evaluation of the effectiveness of RTW interven-
tions integrating direct and indirect comparisons from 
RCTs28 that can provide a clinical ranking is imperative for 
the treatment of patients with CNMP. As such, our objec-
tive is to evaluate the comparative effectiveness of RTW 
interventions through a systematic review and network 
meta- analysis (NMA) based on all eligible RCTs. NMA is 
a generalisation of pairwise meta- analysis that allows the 
comparison of all pairs of interventions included in a 
network for the same condition.28 NMA extends the prin-
ciples of meta- analysis to the evaluation of multiple treat-
ments in a single analysis, thus establishing a hierarchy 
of the best interventions for a particular condition.28 30 
This is achieved by combining the direct and indirect 
evidence. Direct evidence refers to the evidence obtained 
from RCTs; for example, in a trial comparing treatments 

A and B, direct evidence is the estimate of relative effects 
between A and B. Indirect evidence refers to the evidence 
obtained through one or more common comparators. In 
other words, NMA has the potential to make treatment 
estimates for an entire treatment network instead of scan-
ning each individual pairwise comparison and to more 
explicitly ‘rank’ treatments using summary outputs.27 30 
The study is called NOVEL (returN to wOrk interVen-
tions nEtwork meta- anaLysis).

METHODS
Study design and registration
This protocol is reported following the Preferred 
Reporting Items for Systematic Review and Meta- Analysis 
(PRISMA) Protocols recommendations (online supple-
mental file 1)31 and the Cochrane Comparing Multiple 
Interventions Methods Group recommendations for 
NMA protocols.32 It is also registered on PROSPERO. 
We will use the PRISMA extension statement for NMA to 
prepare the final report of this study.33

Eligibility criteria
Types of participants
Adults (≥18 years) of both sexes who have a paid job 
(part- time or full- time), irrespective of the position, 
organisation or type of employment contract at the time 
of diagnosis, and who are absent from work due to CNMP 
will be eligible for inclusion. In this study, CNMP will be 
defined as an umbrella term that will include chronic/
persistent nociceptive, nociplastic and neuropathic pain 
(see figure 1 for definitions) conditions, for example, 
chronic neuropathic pain, chronic low back pain, 
chronic neck pain including whiplash- associated disor-
ders, chronic widespread pain, fibromyalgia, myofascial 
pain syndromes, Ehlers- Danlos syndrome and hypermo-
bility syndromes, and osteoarthritis, and the conditions 
lasting at least ≥3 months according to the International 
Association for the Study of Pain (IASP)34 or a physician 
clinical diagnosis. Diagnostic criteria as depicted above 
for CNMP should be established and described in eligible 
studies. Participants with CNMP and mental disorder 
comorbidity will be also included.

Participants with acute and subacute pain (ie, <3 
months pain) will be excluded. Whenever both subacute 
and chronic pain populations are included in the same 
study, we will keep the study only if at least 75% of partic-
ipants have had a diagnosis of CNMP.35 Whenever the 
relative proportion is not reported or the trials include 
mixed populations, we will try to determine whether data 
on the eligible subset can be extracted separately. We will 
exclude pain conditions without a chronic/persistent 
nociceptive, nociplastic and neuropathic pain basis. We 
will also exclude adults with CNMP who do not have a 
paid job at the time of the study, adults with CNMP on 
extended work absence due to it (i.e. >3 months) or those 
likely to become unemployed (including not normally in 
paid employment or student) within the next 12 months, 
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either planning to retire or take early retirement (through 
choice or ill health).

Types of interventions and comparators
This study will investigate comparisons of any type of 
intervention aiming to facilitate RTW, excluding those 
interventions using brief advice. We will also include 
interventions where RTW is not the primary outcome if 
at least one RTW outcome (even secondary) is reported. 
Since the expected interventions may focus on different 
RTW factors, that is, physical, psychological and social 
factors (eg, coping skills, workplace adjustments),36 we 
will group them into intervention classes to allow us to 
compare the relative effects of intervention classes, as 
previously reported in the literature29 37:

 ► Psychological interventions, including cognitive 
behavioural therapy, problem- solving therapy and 
mindfulness- based stress reduction.

 ► Educational and self- management interventions, 
including pain education, self- regulatory skills such 
as progressive muscle relaxation and lifestyle changes.

 ► Work- related interventions, including vocational/
job programmes, workplace or occupational 
interventions.

 ► Physical activity/exercise interventions, including 
yoga, tai chi, Pilates and motor control exercise.

 ► Interdisciplinary pain interventions, including inter-
ventions provided by a multidisciplinary team collab-
orating in assessment and treatment using a shared 
biopsychosocial model and goals.

 ► Pharmacological interventions, including opioids and 
antidepressants, alone or in combination.

 ► Non- invasive modalities, including transcutaneous 
electrical nerve stimulation and spinal manipulative 
therapy.

 ► Surgical approaches and invasive modalities, including 
spinal cord stimulation, acupuncture, myofascial 
trigger point injections and epidural corticosteroid 
injections.

 ► Policy and healthcare system strategies/programmes, 
including health- focused service coordination or 
work modification strategies.

 ► Combined rehabilitation interventions as described 
above, including, for example, medication plus phys-
ical activity interventions.

We will exclude interventions using nutritional reme-
dies or vitamins as monotherapies, traditional Chinese 
medicines and/or alternative therapies other than 
acupuncture because there is no or very little evidence of 
their effectiveness of these interventions, and investiga-
tive studies are typically of low quality.29 37

We will compare any type of intervention with another 
active intervention as specified above or with control (eg, 
placebo, no intervention, standard care (treatment- as- 
usual) or a wait list control).

Outcomes
The primary outcome will be RTW after work absence 
due to CNMP. In this study, RTW will be defined as having 
part- time or full- time paid or supported employment 
without consideration of the job demands or working 
hours.38

RTW will be assessed as the rate of time until first RTW 
(as it is the most commonly used RTW outcome interna-
tionally)39 among a group after their allocation to RTW 
therapy or control intervention, the total duration of 
work absence due to CNMP over a given period, work 
status (working/not working) or sick- listed status (yes/
no) at a point in time, and recurrences of work absence 
due to CNMP by self- report or based on information 

Figure 1 Definitions of nociceptive, nociplastic and neuropathic pain. Patients can have a combination of nociceptive and 
nociplastic pain. International Association for the Study of Pain (IASP).34 Part III: pain terms, a current list with definitions and 
notes on usage (pp. 209–214) In Classification of chronic pain, second edition, IASP Task force on taxonomy, edited by H. 
Merskey and N. Bogduk, IASP press, Seattle, 1994.
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collected from organisational or system record measure-
ments. We will extract outcome data from baseline to the 
last available follow- up. In the case of multiple follow- up 
measurements, we will extract follow- up data close to 12 
months. RTW outcomes will be plotted as either mean 
difference or standardised mean difference (SMD) 
and/or OR, depending on reported binary or contin-
uous available measurement data. Secondary outcomes 
will include self- reported workability or work capacity, 
or self- reported physical functioning and quality of life 
measured by any validated scale, as described in orig-
inal studies. In this study, we decided not to focus on 
measures of pain because a protocol of NMA is already 
designed and published.29 In addition, pain relief is out 
of scope of this NMA. We will extract secondary outcome 
data from baseline to the last available follow- up. In the 
case of multiple follow- up measurements, we will extract 
follow- up data close to 12 months.

Type of studies
All RCTs describing RTW outcomes of interventions for 
CNMP will be considered. Only RCTs with a parallel- 
randomised or a cluster- randomised design will be 
included. We will exclude quasi- randomised trials and 
cross- over trials if the latter is reported because the poor 
reporting of cross- over trials may hamper attempts to 
perform a meta- analysis using the available methods.40 
Other study designs not pertained to RCTs, for example, 
cohort, case–control and registry studies, will also be 
excluded due to high risk of bias in such studies in 
terms of lacking randomisation. There will be no limita-
tions on the number, format methods and dosage of the 
interventions.

Search strategy
We will search several databases from inception to 31 
August 2020 for RCTs that examined interventions for 
RTW outcomes among patients with CNMP. We anticipate 
completing the study on 31 December 2020. A compre-
hensive literature search will be run in PubMed, Embase, 
PsycINFO, Web of Knowledge and Cochrane Central 
Register of Controlled Trials databases. The search 
strategy will be developed by three members of the team 
(ED, MB and BG), with expertise in systematic reviews 
and clinical experience on the topic. It will comprise the 
combination of subject headings and key terms based on 
the following: RTW, chronic pain intervention, vocational 
rehabilitation, rehabilitation, work, work rehabilitation, 
job programme, chronic pain, chronic musculoskeletal 
pain and widespread pain. Search terms will be combined 
with Boolean operators “AND” and “OR” as follows: 
(Return to work OR Work, Return to OR Back- to- Work 
OR Return- to- Work OR Back to Work OR RTW OR 
Chronic pain Intervention OR Vocational rehabilitation 
OR Rehabilitation OR Work OR Work rehabilitation OR 
Job program) AND (Chronic pain OR Chronic Musculo-
skeletal Pain OR Widespread Chronic Pain). Whenever 
feasible, we will additionally use the Cochrane Highly 

Sensitive Search Strategy for identifying randomised trials 
in various databases, (https:// work. cochrane. org/ rct- 
filters- different- databases). Details of search strings of the 
PubMed database are displayed in online supplemental 
file 2. We will also search for published, unpublished 
and ongoing trials in two clinical trial registries, namely,  
ClinicalTrials. gov and WHO International Clinical Trials 
Registry Platform. Two independent investigators (GL 
and ED) will search the databases. In cases of discrep-
ancy, a third investigator (BG) will be consulted until an 
agreement can be reached. The references of relevant 
published systematic reviews and meta- analyses will also 
be hand- searched for additional articles missed by elec-
tronic search. There will be no language restrictions for 
the literature search; however, RCTs that are not possible 
to be translated into English will be excluded from quan-
titative analysis.

Selection of studies
After removing duplicates, two reviewers independently 
will screen the titles and abstracts. The screening will be 
performed using EndNote (EndNote V.X9; Thomson 
Reuters, San Francisco, California, USA). The full texts 
of potentially eligible studies will be retrieved and will 
be further assessed for eligibility. An overview of the 
eligibility screening process is shown in figure 2. RCTs 
fulfilling the eligibility criteria will be included, and refer-
ence lists of these trials will be also checked. If the liter-
ature is recognised as multiple submissions or duplicate 
publications, we will compare the differences between the 
two articles and retain the more detailed one. We will use 
the PRISMA flow diagram to outline the literature search 
and evaluation process of selected RCTs. Any discrepan-
cies in selecting the trials will be resolved by discussing it 
with a third reviewer, if needed.

Data collection process
Data of eligible RCTs will be then extracted in a stan-
dardised Microsoft Excel form. One member of the 
review team will perform data extraction and coding, with 
100% of all data abstraction checked for accuracy by a 
second member of the review team. The following data 
will be extracted (see table 1):

 ► The baseline characteristics of the eligible studies, 
including authors’ names, year of publication, 
country setting, mean age, percentage of women/
men, chronic pain duration and duration of work 
absence due to CNMP.

 ► Diagnosis/pain conditions and diagnostic criteria 
(IASP, clinical, International Classification of Diseases 
(ICD)-10 or ICD-11, etc), intervention/comparator 
and type of outcome measurements (self- reported/
records).

 ► Information of interventions in detail (ie, dose, dura-
tion and delivery/format method).

 ► Metric measures information, including number 
of treatment; number of control event cases; event 
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controls; mean and SD, SE or CI, or median and IQR; 
and sample size.

 ► RTW definition (the scale used to define or measure 
RTW), as well as the secondary outcomes from base-
line to the last available follow- up.

In the case of cluster RCTs, we will extract data consid-
ering the clustering, that is, adjusted results. If adjusted 
results are not available, then we will extract unadjusted 
results and will approximate the adjusted estimates 
by dividing the sample size with the design effect (ie, 
1+(M−1)×ICC, with M being the average cluster size and 
ICC the intracluster correlation coefficient), whenever 
feasible.41

Dealing with missing data
To obtain missing data, we plan to contact the authors of 
the original studies. However, after contacting the authors 
at least two times, studies with insufficient data will be 
excluded. For continuous outcomes, if SDs are missing we 
will calculate them from SEs, CIs or other measures.42 43 

For large enough studies (eg, 50 participants per arm), 
we will also calculate the mean and SD for the continuous 
outcomes that will be reported as median and IQR using 
specific formulae.44

Assessment of methodological quality
We will assess the risk of bias within individual studies 
using the revised Cochrane risk of bias (RoB V.2.0) tool 
for RCTs.45 This rates the potential for study bias arising 
from the randomisation process, deviations from the 
intended intervention, missing outcome data, measure-
ment of outcomes and selective reporting, with the 
overall risk of bias for each study being graded as low, 
high or some concerns. Two reviewers will independently 
assess biases per RCT.

Data synthesis and statistical analysis
We will generate descriptive statistics for trial and study 
population characteristics (clinical and methodological) 
across all eligible trials and across the available direct 

Figure 2 The eligibility screening process. CNMP, chronic non- malignant pain; PICO, patients, interventions, comparator, 
outcome; RCT, randomised controlled trial; RTW, return to work.
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comparisons to investigate whether clinical homoge-
neity and transitivity, respectively, are likely to be plau-
sible. The latter is the fundamental assumption of NMA 
and implies that one can validly learn about B versus C 
through A using studies comparing A versus B and studies 
comparing A versus C.46

For each pairwise comparison between the different 
interventions, the OR will be calculated as the effect size 
for dichotomous outcomes and as the SMD for contin-
uous outcomes, both with a 95% CI. Pooled ORs and 95% 
CIs will be calculated using the inverse variance method.

Pairwise meta-analysis
We will first perform pairwise meta- analyses synthesising 
studies that compare the same pair of interventions for 
the same chronic pain condition using a random- effects 
model.47 We will investigate the potential for statistical 
heterogeneity using visual inspection of the forest plots 
for each pairwise comparison as well as considering the 
magnitude of the between- study variance (tau- square) 
and the I2 statistic.48

Evaluation of transitivity
Transitivity assumes that all interventions are ‘jointly 
randomisable’, and this assumption could be violated 
if interventions have different indications.49 50 In other 
words, transitivity may be violated if effect modifiers are 
not similarly distributed across the different comparisons 
in the network. We will examine the transitivity assump-
tion using boxplots or percentages to visually inspect the 
distributions of the following potential effect modifiers: 
age, gender, chronic pain conditions, dose, duration 
and format methods.51 Networks of interventions will be 
formed and synthesised only when it will be reasonable to 
assume that any patient who meets our inclusion criteria 
is, in principle, equally likely to be randomised in any of 
the network nodes.

Network meta-analysis
NMA combines direct and indirect evidence for every 
comparison into a single effect size and therefore 
can increase the precision of the estimated relative 
effects.27 28 50 If there is no evidence for important intran-
sitivity, we will then perform a random- effects NMA to 
simultaneously synthesise information on all available 
interventions for each outcome.

We will perform analyses using the multivariate NMA 
approach and produce presentation tools in Stata V.16 
using network and network graphs packages.52 53 We will 
also rank the competing interventions using the surface 
under the cumulative ranking curve (SUCRA) for the 
primary outcomes. A SUCRA of 100% implies that a 
treatment is certain to be the best and a SUCRA of 0% 
implies that it is certain to be the worst with respect to 
the studied outcome.53 We will present the available data 
using network diagrams in which the nodes will represent 
the treatments and the edges will represent the available 
direct comparisons. The size of nodes will be proportional 

to the number of participants allocated to each interven-
tion and the thickness of the edges proportional to the 
number of studies comparing the respective interven-
tions. We will also produce contribution matrices to inves-
tigate how much each study contributes to the estimation 
within a network.

In the case of an unconnected network (eg, two separate 
networks for pharmacological and non- pharmacological 
interventions or in the case of incomparable nodes of the 
examined interventions), we will conduct separate NMAs. 
We will also use a class- level model that allows estimating 
both class- level and intervention- level effects.54 This anal-
ysis will be conducted using r2jags, which accounts for 
variation in the definition of the nodes.55

Assessment of coherence
We will also evaluate statistically the assumption of coher-
ence (ie, that direct and indirect evidence are in statistical 
agreement) using both a local and a global approach. 
Specifically, we will use the side- splitting method56 that 
evaluates incoherence for every comparison with avail-
able direct evidence and the design- by- treatment interac-
tion model57 that tests incoherence in the entire network.

Subgroup analyses
Whenever feasible, independent NMAs for different 
groups of studies will be performed

 ► Within subgroups of chronic pain conditions (chronic 
neuropathic pain, chronic low back pain, chronic 
neck pain including whiplash- associated disorders, 
chronic widespread pain, fibromyalgia, myofascial 
pain syndromes, Ehlers- Danlos syndrome and hyper-
mobility syndromes, and osteoarthritis).

 ► Within subgroups of gender and age defining two 
subgroups per variable: women versus men and 
younger ages (≤49 years old) versus older ages (≥50 
years old).

 ► Within subgroups of measurements of RTW outcomes 
defining two subgroups: ‘objective’ (eg, records) 
versus self- reported measurements.

 ► Within subgroups of interventions defining two 
subgroups: combined interventions (two or more 
interventions in experimental arm) versus single 
interventions (monotherapies).

Meta-regression analysis
We plan to conduct meta- regression for clinically relevant 
subgroups or when important statistical heterogeneity 
or incoherence is detected.58 With this analysis, we will 
be able to examine the impact of important factors and 
effect modifiers on our results. We will use as covariates 
the following characteristics: age, gender, chronic pain 
conditions, dose, duration and format methods. We will 
assume (a) a common coefficient across all comparisons 
and (b) comparison- specific coefficients linked through 
the consistency assumption. All coefficients will be given 
non- informative priors. Each covariate will be included in 
a different meta- regression model. If enough studies are 
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available, multivariable models will also be considered. To 
perform the meta- regressions, we will use r2jags.55

Sensitivity analysis
We plan to perform sensitivity analysis to assess the 
robustness of our results by excluding studies at high risk 
of bias and studies that have used imputations for missing 
outcome data.

Small-study effects and publication bias
The comparison- adjusted funnel plot59 will be used 
to evaluate small- study effects at the network level. In 
case funnel plot asymmetry will be detected, we will use 
network meta- regression models to test its statistical signif-
icance.60 We will also assess the potential for publication 
bias, and if suspected, we will employ selection models.61

Quality of evidence
We will assess the overall quality of evidence for each 
treatment comparison (on the main outcomes) using 
the Confidence in Network Meta- Analysis (CINeMA) tool 
(https:// cinema. ispm. unibe. ch).62 CINeMA allows for a 
quality of evidence judgement of a specific comparison 
based on the relative contributions of both direct and 
indirect evidence.62 63

Patient and public involvement
This is a meta- research project, and therefore there will 
be no patient’s participation or public involvement in any 
of the study progress.

Ethics and dissemination
Ethical approval is not required for this type of study. The 
results of this study will be circulated as soon as they are 
available by a peer- review publication.

DISCUSSION
This systematic review and NMA will place RTW as a 
primary treatment goal for work- disabled individuals 
with CNMP, by addressing the efficacy of RTW interven-
tions and supplying a summary of the evidence in terms 
of ranking of treatment effects and overall completeness 
and the applicability of the reported evidence. Hence, our 
study will make a substantial contribution to the evalua-
tion of multiple RTW interventions in a severely affected 
group of patients and thereby will assist in optimising 
different chronic pain rehabilitation interventions. That 
means that this systematic review and NMA will indicate 
which of those available interventions, for example, medi-
cations, psychological, exercise therapies, multidisci-
plinary interventions, occupational therapy programmes, 
policy and healthcare system strategies/programmes, 
can decrease work absenteeism due to CNMP. Our find-
ings could help guide future research evaluating the best 
treatment option for RTW, which in turn will be useful to 
improve pain rehabilitation and sustainable work condi-
tions and to decrease work absence due to CNMP. Conse-
quently, the results of this study would be applied in a 

fundamental clinical and research field providing inspi-
ration for further research and setting prerequisites for 
future RCTs. Limitations of this study may be moderate- 
to- large heterogeneity, risk of publication bias and 
important statistical incoherence, which in turn might 
limit the type of interventions that can be included in the 
analysis. Another limitation could also be the differences 
in social security systems in different countries and the 
lack of equal outcomes and data sources.
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 3 

Combination different terms with each other 4 

 5 

(Return to work OR Work, Return to OR Back-to-Work OR Return-to-Work OR Back 6 

to Work OR RTW OR Chronic pain Intervention OR Vocational rehabilitation OR 7 

Rehabilitation OR Work OR Work rehabilitation OR Job program) AND (Chronic pain 8 

OR Chronic Musculoskeletal Pain OR  Widespread Chronic Pain)  AND (randomized 9 

controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] OR 10 

placebo[tiab] OR clinical trials as topic[mesh:noexp] OR randomly[tiab] OR trial[ti]) 11 

AND "humans"[MeSH Terms] 12 

 13 

search strings 14 

 15 

(("return to work"[MeSH Terms] OR ("return"[All Fields] AND "work"[All Fields]) OR 16 

"return to work"[All Fields]) OR ("return to work"[MeSH Terms] OR ("return"[All 17 

Fields] AND "work"[All Fields]) OR "return to work"[All Fields] OR ("work"[All Fields] 18 

AND "return"[All Fields])) OR ("return to work"[MeSH Terms] OR ("return"[All Fields] 19 

AND "work"[All Fields]) OR "return to work"[All Fields] OR ("back"[All Fields] AND 20 

"work"[All Fields]) OR "back to work"[All Fields]) OR ("return to work"[MeSH Terms] 21 

OR ("return"[All Fields] AND "work"[All Fields]) OR "return to work"[All Fields]) OR 22 

("return to work"[MeSH Terms] OR ("return"[All Fields] AND "work"[All Fields]) OR 23 

"return to work"[All Fields] OR ("back"[All Fields] AND "work"[All Fields]) OR "back to 24 

work"[All Fields]) OR RTW[All Fields] OR (("chronic pain"[MeSH Terms] OR 25 

("chronic"[All Fields] AND "pain"[All Fields]) OR "chronic pain"[All Fields]) AND 26 

("methods"[MeSH Terms] OR "methods"[All Fields] OR "intervention"[All Fields])) OR 27 

("rehabilitation, vocational"[MeSH Terms] OR ("rehabilitation"[All Fields] AND 28 

"vocational"[All Fields]) OR "vocational rehabilitation"[All Fields] OR ("vocational"[All 29 

Fields] AND "rehabilitation"[All Fields])) OR ("rehabilitation"[Subheading] OR 30 

"rehabilitation"[All Fields] OR "rehabilitation"[MeSH Terms]) OR ("work"[MeSH 31 

Terms] OR "work"[All Fields]) OR (("work"[MeSH Terms] OR "work"[All Fields]) AND 32 

("rehabilitation"[Subheading] OR "rehabilitation"[All Fields] OR 33 

"rehabilitation"[MeSH Terms])) OR (Job[All Fields] AND program[All Fields])) AND 34 

(("chronic pain"[MeSH Terms] OR ("chronic"[All Fields] AND "pain"[All Fields]) OR 35 

"chronic pain"[All Fields]) OR (Chronic[All Fields] AND ("musculoskeletal pain"[MeSH 36 

Terms] OR ("musculoskeletal"[All Fields] AND "pain"[All Fields]) OR "musculoskeletal 37 

pain"[All Fields]) AND ("chronic pain"[MeSH Terms] OR ("chronic"[All Fields] AND 38 

"pain"[All Fields]) OR "chronic pain"[All Fields] OR ("widespread"[All Fields] AND 39 

"chronic"[All Fields] AND "pain"[All Fields]) OR "widespread chronic pain"[All 40 

Fields]))) AND (randomized controlled trial[pt] OR controlled clinical trial[pt] OR 41 

randomized[tiab] OR placebo[tiab] OR "clinical trials as topic"[MeSH Terms:noexp] 42 

OR randomly[tiab] OR trial[ti]) AND "humans"[MeSH Terms] 43 
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