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Abstract
Background and objectives: Although Interdisciplinary Multimodal Pain 
Treatment (IMPT) programmes share a biopsychosocial approach to increase 
the wellbeing of patients with chronic pain, substantial variation in content and 
duration have been reported. In addition, it is unclear to what extent any favour-
able health outcomes are maintained over time. Therefore, our first aim was to 
identify and analyse the change over time of patient-related outcome measures in 
cohorts of patients who participated in IMPT programmes. Our second aim was 
to acquire insight into the heterogeneity of IMPT programmes.
Databases and data treatment: The study protocol was registered in 
Prospero under CRD42018076093. We searched Medline, Embase, PsycInfo 
and Cinahl from inception to May 2020. All study selection, data extraction 
and risk of bias assessments were independently performed by two research-
ers. Study cohorts were eligible if they included adult patients with chronic 
primary musculoskeletal pain for at least 3 months. We assessed the change 
over time, by calculating pre-post, post-follow-up and pre-follow-up contrasts 
for seven different patient-reported outcome domains. To explore the variabil-
ity between the IMPT programmes, we summarized the patient characteristics 
and treatment programmes using the intervention description and replication 
checklist.
Results: The majority of the 72 included patient cohorts significantly improved 
during treatment. Importantly, this improvement was generally maintained at 
follow-up. In line with our expectations and with previous studies, we observed 
substantial methodological and statistical heterogeneity.
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1  |   INTRODUCTION

Interdisciplinary multimodal pain treatment (IMPT) pro-
grammes are recognized as treatment of choice for patients 
with chronic pain (Gatchel et al., 2014; Turk, 2003). Since 
the 1970s these programmes have evolved towards inter-
ventions that combine (cognitive) behavioural approaches 
with exercise, medical treatment and education based on a 
biopsychosocial model. The aim of these programmes is not 
to target pain itself, but to help patients to optimize daily 
life functioning and to increase social, physical and psycho-
logical wellbeing (Gatzounis et al., 2012; Kaiser et al., 2017; 
Penney & Haro, 2019). This approach is typically provided 
by rehabilitation centres or hospitals and requires the ex-
pertise of an interdisciplinary team of healthcare providers. 
Generally, these disciplines cover the biopsychosocial spec-
trum and continuously coordinate their treatment activities 
and align them to patient-specific goals.

Despite common historical roots and a biopsychosocial 
perspective on chronic pain, substantial variation in content, 
duration and outcome evaluations of IMPT programmes 
has been reported. For example, systematic reviews found 
that the total treatment duration varied between 6.4 and 
196.8 h, programmes were delivered in both inpatient and 
outpatient settings, and pain-related disability was mea-
sured with 12 different measurement instruments (Kamper 
et al., 2014; Scascighini et al., 2008; Waterschoot et al., 2014). 
This variability not only hinders a meaningful interpretation 
of pooled effect sizes but it also reflects uncertainty regard-
ing optimal dose, content and the selection of measurement 
instruments (Waterschoot et al., 2014).

A second problem regarding the current evidence-
based IMPT programmes is that it is unclear to what ex-
tent treatment gains are maintained over time. Although 
RCTs often indicate a statistically significant effect 

compared to control interventions, post-treatment as-
sessments still suggest a considerable impact on daily 
life functioning (Kamper et al., 2014). From a clinical 
perspective, this indicates that most patients continue to 
experience the burdening effect of pain after treatment. 
This may be problematic, as the newly learned pain man-
agement strategies are considered to be fragile and vul-
nerable to disruptions (e.g. unexpected exacerbations of 
symptoms or an unforeseen event in the personal context 
or nocebo's). Continuing occurrences of pain interfer-
ence could prompt pre-treatment coping strategies, re-
sulting in a declined effect over time (Carver & Scheier, 
2017; Vlaeyen et al., 2016). Although this so-called ‘tri-
angular relapse pattern’—with an improvement from 
pre-intervention to post-intervention, followed by an 
unfavourable trend at follow-up—has been observed in 
other healthcare domains, this topic has been neglected 
in the field of pain rehabilitation (Brouwer et al., 2019; 
Morley, 2008; Opozda et al., 2016; Turk & Rudy, 1991; 
Wilson, 2010; Wood & Neal, 2016). To understand the 
impact of these programmes on patients' ability to self-
regulate their wellbeing after completion of the treatment 
programme, it is crucial to assess the change of IMPT out-
comes over time.

To acquire insight into both evidence-gaps, our first 
aim was to identify and analyse the change over time of 
key outcome measures in patients with chronic pain who 
participated in IMPT programmes. Therefore, the first re-
search question is: How does the physical, psychological 
and social wellbeing of patients with chronic musculoskel-
etal pain who participated in IMPT programmes change 
over time? Our second aim was to explore the heterogene-
ity of study, patient, intervention and outcome character-
istics: To what extent do cohorts vary with respect to study, 
patient and treatment characteristics?
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Conclusions: This study shows that participation in an IMPT programme is as-
sociated with considerable improvements in wellbeing that are generally main-
tained at follow-up. The current study also found substantial heterogeneity in 
dose and treatment content, which suggests different viewpoints on how to opti-
mally design an IMPT programme.
Significance: The current study provides insight into the different existing ap-
proaches regarding the dose and content of IMPT programs. This analysis contributes 
to an increased understanding of the various approaches by which a biopsychosocial 
perspective on chronic pain can be translated to treatment programs. Furthermore, 
despite theoretical and empirical assertions regarding the difficulty to maintain 
newly learned health behaviors over time, the longitudinal analysis of health out-
comes did not find a relapse pattern for patients who participated in IMPT programs
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2  |   LITERATURE SEARCH 
METHODS

2.1  |  Protocol and registration

The study was reported in line with the PRISMA guide-
lines (Moher et al., 2009, 2015) and the study protocol has 
been registered in PROSPERO under CRD42018076093.

2.2  |  Search

We performed our search in Medline and Embase via 
OVID, and PsycInfo and Cinahl via EBSCOhost from in-
ception to May 2020. The search string was developed by 
experienced reviewers (SE and JK) and consisted of mul-
tiple blocks that were combined with Boolean operators 
(see File S1). Each block included free-text words as well 
as specific subject headings. In addition, we searched for 
grey literature including unpublished studies in the Dart 
Europe, Open access Theses and Dissertations, NDLTD, 
ClinicalTrials.gov and WHO ICTRP databases. For each 
included study, we also performed forward (in Google 
Scholar) and backward reference searches.

2.3  |  Eligibility criteria

Randomized controlled trials, as well as case series and 
cohort studies were included. Study cohorts had to in-
clude adult patients with chronic primary musculoskele-
tal pain for at least 3 months that was primarily perceived 
in musculoskeletal structures (e.g. bones, joints, muscles 
or related soft tissues; Treede et al., 2015, 2019). In case 
of mixed cohorts, at least 75% of the patients had to ex-
perience musculoskeletal pain. The criteria for IMPT pro-
grammes were based on the definition of Gatchel et al. 
and had to include (a) a common philosophy treatment 
in line with the biopsychosocial model of pain; (b) a treat-
ment component where patients actively participated by 
means of tasks, training and/or exercise; (c) at least three 
different healthcare professionals from various disciplines 
that provided the interdisciplinary treatment; (d) a single 
facility where each patient received treatment (Gatchel 
et al., 2014). This last criterion excluded care-network set-
tings, but not multicenter trials. Although structured team 
meetings are considered an important aspect of IMPT pro-
grammes (Kaiser et al., 2017), we did not include this as an 
inclusion criterion, because we expected that not all stud-
ies would explicitly report this. Our outcomes were based 
on the criteria developed by the Initiative on Methods, 
Measurement, and Pain Assessment in Clinical Trials and 
included physical functioning, pain interference, depres-
sion, anxiety, emotional functioning, anger, self-efficacy, 

social functioning and pain intensity (see protocol for ra-
tionale; Dworkin et al., 2005; Turk et al., 2003). The study 
had to include at least one outcome that was measured at 
two-time points: prior to treatment and at least 12 months 
after the intervention was completed. Studies that focused 
on patients with post-surgical pain or cancer pain, as well 
as studies that solely included patients on the basis of spe-
cific comorbidity (e.g. depression) were excluded. Articles 
published in other languages than English, German or 
Dutch were also excluded.

2.4  |  Study selection, data extraction and 
risk of bias

All study selection, data extraction and risk of bias assess-
ments were independently performed by at minimum two 
different researchers (UK and SE for articles in German, 
SK, SE and MK for articles in other languages). Researchers 
used pre-tested forms and compared their input to reach 
a consensus. In case of disagreement, the study was dis-
cussed with other researchers (HW and RS) for a final deci-
sion. Study selection was performed in two rounds. In the 
screening round, abstracts were screened using the Rayyan 
software package (Ouzzani et al., 2016). Subsequently, full-
text studies were assessed on all eligibility criteria.

From the extraction round onwards, we considered pa-
tient cohorts—not journal articles—as our primary unit of 
analysis. In case of multiple articles describing the same 
cohort, we combined these sources to construct a complete 
overview of the development over time. The first published 
article that met our eligibility criteria was used as the pri-
mary source and we consulted additional sources, such as 
protocols or follow-up studies if they contained additional 
relevant information. If the information sources did not 
contain all data items of interest, we did not contact the 
study authors but coded this as ‘not reported’ in our dataset. 
Our data extraction form included all items from the tem-
plate for intervention description and replication (TIDieR) 
checklist to describe the content of the treatment pro-
gramme in detail (File S2; Hoffmann et al., 2014). Risk of 
Bias was assessed with the Joanna Briggs Institute Checklist 
for Case Series, which included 10 criteria (Moola et al., 
2017). A response of ‘no’ to any one of the items resulted 
in a high risk of bias, unless we found a clear indication of 
a limited impact of that item on the overall study outcome. 
The risk of bias form, including the scoring instructions, 
are available in the online multimedia appendix.

2.5  |  Data analysis

The data extraction form included sample size (per meas-
urement moment), age, sex, pain duration, nationality, 
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method of recruitment, patient eligibility criteria, exclu-
sion criteria, study design, type of outcome measures, and 
outcomes for all available time points on measurement in-
struments of interest. If treatment intensity was expressed 
in days, we assumed 6  h of treatment per day. Because 
IMPT programmes are generally considered as a treat-
ment of last resort, we specifically paid attention to ob-
taining information on attrition (Jeffery et al., 2011). We 
obtained pre-, post-  and final-follow-up sample sizes to 
calculate attrition rates for post-treatment and follow-up. 
When a cohort presented data for two or more outcome 
measures within one domain, we selected the most com-
monly used instrument.

2.5.1  |  Descriptive analysis

To investigate the heterogeneity between the included IMPT 
programmes, study, patient and intervention characteristics 
were summarized in tables. Intervention descriptions were 
extracted and each separate component was then classified 
into one of 10 possible categories. These components indicate 
the various means by which each IMPT programme aims to 
optimize daily life functioning and wellbeing. Education re-
ferred to modalities that were primarily concerned with the 
transfer of information from healthcare providers or experts 
to patients. All modalities regarding physical training, such 
as stretching, hydrotherapy and walking were categorized 
as exercise. Graded activity was only coded if the modality 
explicitly used the term graded activity or if the activities 
gradually and time-contingent increased after a baseline 
measurement. Modalities that described (cognitive) be-
havioural approaches, including problem-solving training, 
exposure in vivo, rational emotive therapy or ACT were 
classified as (cognitive) behavioural treatment. Breathing 
techniques, autogenic training, mindfulness, and applied re-
laxation techniques were classified as relaxation. Although 
self-management, defined as ‘the intrinsically controlled 
ability of an active, responsible, informed and autonomous 
individual to live with the medical, role and emotional con-
sequences of his chronic condition(s) in partnership with 
his social network and the healthcare provider(s)' (Van De 
Velde et al., 2019), is likely to be influenced various treat-
ment components, some IMPT programmes included 
specific treatment sessions where coping with pain, set-
ting realistic life goals and problem-solving skills were dis-
cussed. These types of sessions were classified as generic 
self-management skill training. Pharmacological treatment 
was only coded when medication was provided in response 
to chronic pain. Medication withdrawal procedures were 
coded as ‘other’. Workplace visits, and ergonomic advice at 
the workplace were coded as workplace advice. The cate-
gory body awareness included physical awareness and psy-
chomotor exercises that aimed to improve the recognition 

of bodily signals. The last category—team meetings—was 
only coded when the patient actively participated in the 
team meetings. The categories were inductively developed 
by first extracting and then clustering the modalities of the 
first search into global categories (by SE and SK). In the 
final dataset, these 10 categories covered more than 90% of 
the treatment modalities. All remaining modalities were 
coded as ‘other’. The description of each of the modalities 
and the classification were registered. A similar process was 
performed for healthcare providers. The following profes-
sions were coded as ‘physician’: occupational physician, 
rehabilitation physician, general practitioner and not oth-
erwise specified physician. Other physician specialists (e.g. 
psychiatrist, orthopaedic surgeon, anesthesiologist) who 
were mainly involved in consulting instead of a coordinat-
ing role were coded as ‘other’. Disciplines such as clinical 
psychologists, general psychologists and behavioural ther-
apists were classified as ‘psychologist’. Physical therapists 
and physiotherapists were classified as ‘physical therapist’. 
Social workers and social counsellors were classified as ‘so-
cial worker’. Occupational therapists and nurses were clas-
sified accordingly.

To assess to what extent treatment programmes aligned 
their programme with individual patient characteristics 
and preferences (i.e. tailoring), we classified each pro-
gramme into low, medium or high tailoring. We defined 
low tailoring as any form of personalized goal-setting, be-
cause this would allow patients to relate treatment content 
and progress to their personal situation. All studies received 
at minimum a ‘low’ tailoring classification because we as-
sumed that all interdisciplinary programmes require some 
form of collaborative goal-setting at the start of treatment. 
We classified programmes as medium tailoring, when they 
selected or optionally provided specific treatment com-
ponents based on patient-specific needs or preferences. 
High tailoring involved a fully personalized treatment pro-
gramme, with varying duration and treatment activities 
and modules, based on each patient's clinical assessment.

2.5.2  |  Main data analysis

In addition to pain intensity, we included seven key out-
come measures as outcomes in this analysis, divided over 
three domains: physical health, mental health and social 
health. For physical health, we included physical function-
ing and pain interference. We extracted of the outcomes 
depression, anxiety, anger, and self-efficacy beliefs within 
the mental health domain. For social health we only in-
cluded social functioning. All outcomes were defined in the 
study protocol. For each of these outcomes that were pre-
sent within a cohort, we used the available data to calculate 
effect sizes for pre-post, post-follow-up and pre-follow-up 
contrasts. To calculate effect sizes, we used the method of 
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Becker et al's standardized mean change (1988), with the 
modifications that were suggested by Morris (2000). The 
model assumes that the outcomes are normally distrib-
uted at both time points, with separate means but equal 
variances. Furthermore, the model corrects for a pre-post 
within-group correlation. Because we did not have access 
to the original data of the included cohorts, we imputed 
this value (Lipsey & Wilson, 2001). For all studies, we im-
puted the median correlation (r =  .59) of a meta-analysis 
that investigated the range of within-group correlation val-
ues in active treatment groups (Balk et al., 2012). This value 
is comparable to other studies that have imputed within-
group meta-analyses (Clond, 2016; Roberts et al., 2017). In 
addition, a sensitivity analysis for the within-subject correla-
tion is available in the multimedia appendix for all r-values 
between 0 and 1. Sample sizes lower than n = 10 were not 
included in the analysis, because this could lead to inaccu-
rate estimates of the standardized mean gain (Morris, 2000). 
In some interventions, the main treatment programme was 
followed by follow-up treatment activities to enhance main-
tenance. In these situations, we considered end of treatment 
as the moment that the main treatment programme (ie. 
that covered the core of the treatment procedures) ended. 
Hence, follow-up meetings, booster sessions or reinforce-
ment sessions were not considered as main treatment and 
could continue after post-treatment assessments. All assess-
ments within 1 month after end of treatment were consid-
ered as a ‘post’ measure. We used the last available time 
point for the follow-up contrast. We calculated standard 
deviations from standard errors by multiplying them with 
the square root of the corresponding sample size (Higgins 
et al., 2019). If medians and range were provided, we used 
the formula of Hozo et al. (2005) to estimate the mean value 
and corresponding SD. For studies that presented change 
scores, we calculated final value mean scores and imputed 
the baseline standard deviation. If the latter was not avail-
able, the study was not included in the meta-analysis. For 
medians and interquartile ranges (IQRs), we estimated 
means and SDs using the assumption that the IQR width is 
1.35 SD (Higgins et al., 2019). In case of missing measures 
of variability at follow-up, we imputed the baseline value or 
otherwise used the mean SD of the remaining trials that re-
ported on that outcome. If data of the cohort was presented 
for different subgroups, we calculated one composite mean 
and SD. For data that was only presented in figures (e.g. 
boxplots), we measured the central tendency and measure 
of dispersion if the figure was of sufficient quality.

Subsequently, we summarized the effect sizes per out-
come, by describing the direction of effect for each of 
the included cohorts over time. We a priori decided not 
to perform any pooling, because this was not in line with 
our study aims and we expected substantial heterogene-
ity among the included studies. To facilitate interpretation 

of the effect sizes, we re-expressed the median pre-post 
effect size on the most commonly used measurement 
instrument, using the weighted standard deviation of 
all available post-intervention scores of that instrument. 
To assess the statistical heterogeneity of the study out-
comes we also calculated the I2 and the Q test for each 
outcome domain at every time point. A statistically sig-
nificant Q test rejects the hypothesis that all effect sizes 
are equal (Huedo-Medina et al., 2006). In addition, the I2 
index provides an indication of the proportion of variabil-
ity in observed effects that is either due to between-study 
variability or due to within-study variability (ie. sampling 
error; Borenstein et al., 2017). This analysis was performed 
with the R metaphor package in RStudio (R Core Team, 
2013; RStudio Team, 2020; Viechtbauer, 2010).

2.5.3  |  Exploratory data analysis

To further explore the included cohorts, we developed an 
online multimedia appendix that contains interactive for-
est plots for each outcome, time series and study character-
istic tables. The appendix can be accessed via https://stefa​
nelbe​rs.shiny​apps.io/deplo​yment/. The time series show 
the development over time of a measurement on a stand-
ardized scale (expressed as a percentage of the maximum 
score of each particular measurement instrument), as well 
as the raw scores and standard deviations. To standardize 
the scores, we obtained the distance of each mean and the 
unfavourable end of the scale, divided by the total distance 
of the scale and multiplied by 100. These plots also allow 
for the comparison of specific cohorts over time with re-
spect to a particular outcome. To accommodate future up-
dates of this systematic review, the appendix also contains 
contact information to encourage readers to pinpoint any 
inaccuracies or to suggest cohorts that have not yet been 
included in the current review. Finally, all data extraction 
files are listed in this appendix, including any comments 
that have been made regarding handling specific difficul-
ties with that specific cohort (e.g. dealing with change 
scores, or imputing missing SDs). File S3 contains the R 
code that has been used for all analyses in this review as 
well as the deployment of the appendix. These files can also 
be accessed in a Github repository via: https://github.com/
stefa​nelbe​rs/impt.meta_analy​sis/tree/maste​r/deplo​yment.

3  |   RESULTS

3.1  |  Results of the search

The initial search was performed in May 2019 and was up-
dated in May 2020 using the last date of the original search as 

https://stefanelbers.shinyapps.io/deployment/
https://stefanelbers.shinyapps.io/deployment/
https://github.com/stefanelbers/impt.meta_analysis/tree/master/deployment
https://github.com/stefanelbers/impt.meta_analysis/tree/master/deployment
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the beginning date for the update. In total, the search yielded 
31,933  hits. After deduplication, 17,988  studies remained. 
The screening of title and abstracts yielded 380 hits. In the 
final selection round, we obtained the full-text versions and 
included 66 studies. 314 studies were excluded: 50 studies 
due to study design or publication type, 41 studies related 
to patient criteria, 89 studies due to intervention criteria, 89 
studies because they did not include outcomes within the 
scope of this study or did not include a follow-up measure-
ment of 12 months or longer, 38 studies were duplicates and 
seven studies due to language or inclusion of patients with 
specific comorbidities. Seven of the included studies did not 
provide the necessary data (ie. central tendency and measure 
of dispersion for each time point) to be included the quanti-
tative analyses and were only included in the characteristics 
tables. The study flow is depicted in Figure 1.

3.2  |  Characteristics of the 
included studies

3.2.1  |  Study characteristics

We included 37 case series (i.e. longitudinal studies with 
prospectively collected data on one cohort of patients), 20 

RCTs, four N-RCTs and five other types of study design. 
In total, these studies provided data on 76 cohorts with a 
median final follow-up measurement of 12 months (range 
12–120). Pre-treatment sample sizes of the cohorts ranged 
from 10 to 2089, with a median of 97. After filtering out 
cohorts that reported no dropout in the study flow (assum-
ing a complete case analysis) the median dropout ratio 
for the 55 remaining cohorts was 8.56 (range 0–42.11) at 
post-treatment and 16.67 (range = −3.85 to 62.17) at the 
final follow-up, using the posttreatment sample size as a 
reference. Six of the 66 studies were evaluated as low risk 
of bias, indicating that in the majority of the cohorts we 
identified at least one factor that threatened the internal 
validity. Statistical analysis and attrition (84.8%), unclear 
inclusion criteria (43.9%), incomplete inclusion of partici-
pants (60.6%), and incomplete reporting of clinical infor-
mation of the participants (34.8%) were the most frequent 
reasons for assigning an unclear or high risk of bias. File 
S3 provides an overview of the risk of bias assessment.

3.2.2  |  Patient characteristics

The majority of the included patients were treated in 
European or North-American countries (94.6%). The 

F I G U R E  1   Flow chart of study 
records

Records identified through
database searching (n = 31933)

Additional records identified
through other sources (n=129)

Records after duplicates removed
(n = 17988)

Records screened
(n = 17988)

Full-text articles assessed for
eligibility
(n = 380)

Studies included in qualitative 
synthesis
(n = 66)

Studies included in quantitative 
synthesis (meta-analysis)

(n = 58)

Records excluded
(n = 17608)

Full-text articles 
excluded, with reasons 

(n = 314)
e
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mean distribution of sex was 68.7% female (SD = 18.1%) 
The average mean age of the cohorts was 44.353  years 
(SD = 4.49). The median pain duration prior to treatment, 
reported in 40 of the included cohorts, was 76.8 months 
(range  =  16–217.2). Generally, patients were referred to 
the programme by their primary care physician or medi-
cal specialist. Table 1 provides a summary of the patient 
characteristics. The multimedia appendix includes a more 
extensive and searchable table.

3.2.3  |  Intervention characteristics

The treatment aims of the included programmes often 
involved multiple objectives, such as increasing physical 
activity, return to work, or the acquisition of pain self-
management skills. The median time span of the treat-
ment duration was 5  weeks (range 1–15), with a mean 
intensity of 95.91  h (SD  =  52.72). Twenty-two cohorts 
(29.73%) included, at least partly, inpatient treatment pro-
grammes and two cohorts (2.67%) solely provided treat-
ments to individuals, whereas the other cohorts at least 
partially provided treatment to groups. The majority of 
interdisciplinary treatment was provided in secondary 
or tertiary care settings, such as hospitals or rehabilita-
tion centres, with a community centre (one cohort), hotel 
(one cohort) and a primary care setting (three cohorts) as 
exceptions. Exercise (93%), education (89%), relaxation 
(80%), generic self-management skill training (74%), and 
(cognitive) behavioural treatment (70%) were included in 
the majority of the treatment programmes, whereas body 
awareness (25%), graded activity (16%), workplace advice 
(16%), pharmacological treatment (15%), and team meet-
ings that included the patient (11%) were less frequently 
reported. The median number of these specific treatment 
modalities was 5 (range 2–8) per cohort. Many cohorts 
also included modalities that were categorized as ‘other’, 
such as assertiveness training, spinal mobilisations, group 
discussions, and assistance with withdrawal from pain 
medication. The median number of involved healthcare 
professionals was 4 (range 3–7), with physical therapists 
(97%), psychologists (93%), physicians (85%), occupa-
tional therapists (53%), nurses (34%) and social workers 
(32%) as respective frequencies. Other involved healthcare 
providers (described in 57% of the cohorts) included nutri-
tionists, massage therapists and Qigong instructors.

Follow-up treatment sessions were described in 22 
(41%) of the cohorts and mainly consisted of group re-
fresher meetings or follow-up phone calls. Four cohorts 
included an extensive follow-up module where parts of 
the treatment programme were continued for a prolonged 
period (Monticone et al., 2013, 2016; Tavafian et al., 2011; 
Westman et al., 2006). In total, 81% of the included studies 

provided low tailoring, 11% medium tailoring and 8% high 
tailoring. Table 2 depicts a general overview of the inter-
vention characteristics, but the full table is displayed in 
the multimedia appendix.

3.2.4  |  Effect of time

For all outcomes, the median pre-post effect sizes show 
a favourable trend, indicating a positive change in health 
from pre to post-treatment (range  =  0.38–1.94). The 
post to final-follow-up effect sizes vary from −0.49 to 
0.15, indicating different trends. The median effect sizes 
from pre to final follow-up show an overall favourable 
change in health outcomes during the course of the study 
(range  =  0.32 to 0.85). Table 3 shows the median effect 
size, range and the amount of statistical heterogeneity 
per contrast. The table also includes an overview of the 
number of cohorts that follow a particular pattern of effect 
over time, symbolized by different plotlines. For example, 
a statistically significant favourable pre-post effect that is 
followed by no effect from post to follow-up is represented 
by a positive slope, that flattens halfway.

The general trend across all outcomes indicates a sta-
tistically significant favourable effect of time in 85% of the 
pre-post effect sizes. This is reflected in a positive median 
effect size (median SMC = 0.63, range = −0.21 to 4.93). 
Fifteen percent of the effect sizes show no pre-post ef-
fects and there were no statistically significant unfavour-
able effects. For all cohorts that included a measurement 
at pre, post and follow-up time points, a pattern with a 
significant pre-post effect that is maintained at follow-up 
was found in 79 (51%) of the cases. Twenty-three patterns 
(15%) indicated a favourable pre-post effect that further 
improved at follow-up. A triangular relapse pattern was 
found in 31 (20%) of the calculated effect sizes. Two pat-
terns (1%) showed no effect from pre to post, but a posi-
tive effect from post to follow-up and 17 outcomes (11%) 
did not show any effect from pre to post or from post to 
follow-up. Four outcomes (3%) showed no pre-post effect, 
but an unfavourable effect from post to follow-up. Finally, 
the dataset did not contain any pattern with statistically 
significant unfavourable pre-post results. Not all studies 
included a post-treatment measure, which explains why 
the pre to final follow-up evaluations include more effect 
sizes than in the pattern analysis. The effect of time from 
pre to final follow-up was favourable for 174 (76%) of the 
effect sizes. Fifty-one effect sizes (22%) did not indicate an 
effect and four effect sizes (2%) showed an unfavourable 
effect over time. In the multimedia appendix, we provided 
time series plots where we standardized each outcome 
measure on a scale from 0 to 100 (percentage of maximum 
score of the measurement instrument) and plotted the 
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T A B L E  2   Intervention characteristics

Cohort Treatment modalities

Healthcare providers
In/outpatient 
setting Type of contact Group size Location

Time span 
(wks) Duration (h)

Level of 
tailoring

Follow-up 
sessionsphy psy pt ot nur swo

Abbasi et al. (2012): a ed, bt, re, sm, oth 1 1 1 0 0 0 Out Mixed 6 Pain clinic 7 15 Low No

Abbasi et al. (2012): b ed, bt, re, sm, oth 1 1 1 0 0 0 Out Mixed 6 Pain clinic 7 16 Low No

Beaudreuil et al. (2010) ex, re, oth 1 0 1 1 0 1 Out Group 2–6 Hospital 5 138 Low No

Bendix (1998): a ed, ex, bt, re, oth 1 1 1 1 0 1 Out Group 6–8 Pain clinic 3 135 Low No

Bendix et al. (1998): b ed, ex, bt, re, oth 1 1 1 1 0 1 Out Group 6–8 Pain clinic 3 135 Low No

Bendix et al. (2000) ed, ex, re, sm, oth 1 1 1 1 0 1 Out NA 6–8 Pain clinic 3 135 Low No

Bergström et al. (2001) ed, ex, re, ba, oth 0 0 1 0 0 0 In Group 14 Rehab center 4 160 Medium No

Bergström et al. (2014) ed, ex, re, sm, ba, te, oth 1 1 1 1 0 1 Out Group 10–12 Hospital 5 NA Low No

Bileviciute-Ljungar and 
Norrefalk (2014): a

ed, ex, sm, wo, oth 1 1 1 1 1 1 Out Mixed 8 Hospital 8 143 Low No

Bileviciute-Ljungar and 
Norrefalk (2014): b

ed, ex, sm, wo, oth 1 1 1 1 1 1 Out Mixed 8 Hospital 8 143 Low No

Borys et al. (2015) ed, ex, bt, ph, ba, te 1 1 1 0 0 1 In Mixed NA Hospital 3 168 Low No

Brendbekken et al. (2016) ex, sm, te 1 0 1 0 0 1 Out Individual NA Hospital NA 8 Low yes

Cardosa et al. (2012) ed, ex, bt, re, sm, oth 1 1 1 0 1 0 In Group NA Hospital 2 60 Low No

de Rooij et al. (2014) ed, ex, bt, re, sm, oth 1 1 1 1 0 1 Out Mixed NA Rehab center 7 49 High Yes

Dysvik et al. (2013) ed, ex, sm, ba, oth 1 1 1 0 1 0 Out Group 8–12 Hospital 8 45 Low Yes

Frost et al. (2000) ed, ex, re, oth 1 1 1 0 0 0 Out Group max 5 NA 3 98 Low Yes

Gantschnig et al. (2017) ed, ex, bt, re, sm, ba, wo, oth 1 1 1 1 1 1 Mix Mixed NA Hospital 12 108 Medium No

Gerdle, Molander, Stenberg, 
Stalnacke, et al. (2016)

ed, bt, sm, oth 1 1 1 1 0 1 Out Group 6–9 Hospital 7 140 Medium No

Grahn et al. (2000) ed, ex, bt, re, sm, ba, wo, oth 1 0 1 1 1 0 In Mixed NA Rehab center 4 120 High Yes

Gustafsson et al. (2002) ed, ex, re, ba, oth 1 1 0 0 1 1 Out Mixed 7–8 Hospital 12 96 Low Yes

Hafenbrack et al. (2013): a ed, ex, re, sm, ph, wo 1 1 1 0 0 0 Out Group NA Pain clinic 4 120 Low No

Hafenbrack et al. (2013): b ed, ex, re, sm, ph, wo 1 1 1 0 0 0 Out Group NA Pain clinic 4 120 Low No

Haiduk et al. (2017) ex, bt, re, sm 1 1 1 1 0 0 In Mixed NA Hospital 4 108 Low No

Hållstam et al. (2016) ex, bt, re, sm, oth 1 1 1 0 1 0 Out Mixed NA Hospital 13 65 Low No

Hazard et al. (1989) ed, ex, bt, re, sm, oth 0 1 1 1 0 0 Out Mixed NA Rehab center 3 53 Low No

Hildebrandt et al. (1996) ed, ex, bt, re, sm, wo 1 1 1 0 1 1 Out Group 8–10 Pain clinic 11 207 Medium No

Huffman et al. (2019) ed, ex, bt, oth 0 1 1 1 1 0 Out Mixed NA Rehab center 3.5 166 Low Yes

Ibrahim et al. (2019) ed, ex, bt, re, sm, oth 1 1 1 1 0 0 Out Group 4–6 Hospital 4 100 Low Yes

Jensen et al. (1997): a ed, ex, bt, re, sm, oth 1 1 1 0 1 0 In Group NA Pain clinic 5 NA Low Yes

Jensen et al. (1997): b ed, ex, bt, re, sm, oth 1 1 1 0 1 0 In Group NA Pain clinic 5 NA Low Yes

Kääpä et al. (2006) ed, ex, bt, re, ph, wo 1 1 1 1 0 0 Out Mixed 6–8 Rehab center 8 70 Low No

Koopman et al. (2004) ex, ga, bt, re, oth 1 1 1 0 0 0 Out Mixed 6–10 Rehab center 12 216 Low No

Lemstra and Olszynski (2005) ed, ex, re, sm, oth 1 1 1 0 0 0 Out Mixed NA Community 
center

6 33 Low No

Letzel et al. (2019) ed, ex, bt, re, sm, oth 1 1 1 1 0 0 Out Group 5–10 Hospital 3 44 Low No

Mangels et al. (2009): a ed, ex, re, sm, ph 0 1 1 1 0 0 In Mixed 10–12 Hospital NA 167 Low No

Mangels et al. (2009): b ed, ex, re, sm, ph 0 1 1 1 0 0 In Mixed 10–12 Hospital NA 167 Low Yes

Martín et al. (2012) ed, ex, bt, re, sm, ph 1 1 1 0 0 0 Out Group 12 Hospital 6 21 Low No

McAllister et al. (2005) ex, re, sm, oth 1 0 1 0 1 0 Mix Group NA NA 4 80 Low Yes

Meng et al. (2011) ed, ex, sm 0 1 1 0 0 0 In Group 7–15 Hospital 3 163 Low No

Merrick and Sjölund (2009) ed, ex, bt, re, sm, ba, oth 1 1 1 1 0 1 Out Mixed NA Hospital 5 67 Low No
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Norrefalk (2014): b

ed, ex, sm, wo, oth 1 1 1 1 1 1 Out Mixed 8 Hospital 8 143 Low No

Borys et al. (2015) ed, ex, bt, ph, ba, te 1 1 1 0 0 1 In Mixed NA Hospital 3 168 Low No

Brendbekken et al. (2016) ex, sm, te 1 0 1 0 0 1 Out Individual NA Hospital NA 8 Low yes

Cardosa et al. (2012) ed, ex, bt, re, sm, oth 1 1 1 0 1 0 In Group NA Hospital 2 60 Low No

de Rooij et al. (2014) ed, ex, bt, re, sm, oth 1 1 1 1 0 1 Out Mixed NA Rehab center 7 49 High Yes

Dysvik et al. (2013) ed, ex, sm, ba, oth 1 1 1 0 1 0 Out Group 8–12 Hospital 8 45 Low Yes

Frost et al. (2000) ed, ex, re, oth 1 1 1 0 0 0 Out Group max 5 NA 3 98 Low Yes

Gantschnig et al. (2017) ed, ex, bt, re, sm, ba, wo, oth 1 1 1 1 1 1 Mix Mixed NA Hospital 12 108 Medium No

Gerdle, Molander, Stenberg, 
Stalnacke, et al. (2016)

ed, bt, sm, oth 1 1 1 1 0 1 Out Group 6–9 Hospital 7 140 Medium No

Grahn et al. (2000) ed, ex, bt, re, sm, ba, wo, oth 1 0 1 1 1 0 In Mixed NA Rehab center 4 120 High Yes

Gustafsson et al. (2002) ed, ex, re, ba, oth 1 1 0 0 1 1 Out Mixed 7–8 Hospital 12 96 Low Yes

Hafenbrack et al. (2013): a ed, ex, re, sm, ph, wo 1 1 1 0 0 0 Out Group NA Pain clinic 4 120 Low No

Hafenbrack et al. (2013): b ed, ex, re, sm, ph, wo 1 1 1 0 0 0 Out Group NA Pain clinic 4 120 Low No

Haiduk et al. (2017) ex, bt, re, sm 1 1 1 1 0 0 In Mixed NA Hospital 4 108 Low No

Hållstam et al. (2016) ex, bt, re, sm, oth 1 1 1 0 1 0 Out Mixed NA Hospital 13 65 Low No

Hazard et al. (1989) ed, ex, bt, re, sm, oth 0 1 1 1 0 0 Out Mixed NA Rehab center 3 53 Low No

Hildebrandt et al. (1996) ed, ex, bt, re, sm, wo 1 1 1 0 1 1 Out Group 8–10 Pain clinic 11 207 Medium No

Huffman et al. (2019) ed, ex, bt, oth 0 1 1 1 1 0 Out Mixed NA Rehab center 3.5 166 Low Yes

Ibrahim et al. (2019) ed, ex, bt, re, sm, oth 1 1 1 1 0 0 Out Group 4–6 Hospital 4 100 Low Yes

Jensen et al. (1997): a ed, ex, bt, re, sm, oth 1 1 1 0 1 0 In Group NA Pain clinic 5 NA Low Yes

Jensen et al. (1997): b ed, ex, bt, re, sm, oth 1 1 1 0 1 0 In Group NA Pain clinic 5 NA Low Yes

Kääpä et al. (2006) ed, ex, bt, re, ph, wo 1 1 1 1 0 0 Out Mixed 6–8 Rehab center 8 70 Low No

Koopman et al. (2004) ex, ga, bt, re, oth 1 1 1 0 0 0 Out Mixed 6–10 Rehab center 12 216 Low No

Lemstra and Olszynski (2005) ed, ex, re, sm, oth 1 1 1 0 0 0 Out Mixed NA Community 
center

6 33 Low No

Letzel et al. (2019) ed, ex, bt, re, sm, oth 1 1 1 1 0 0 Out Group 5–10 Hospital 3 44 Low No

Mangels et al. (2009): a ed, ex, re, sm, ph 0 1 1 1 0 0 In Mixed 10–12 Hospital NA 167 Low No

Mangels et al. (2009): b ed, ex, re, sm, ph 0 1 1 1 0 0 In Mixed 10–12 Hospital NA 167 Low Yes

Martín et al. (2012) ed, ex, bt, re, sm, ph 1 1 1 0 0 0 Out Group 12 Hospital 6 21 Low No

McAllister et al. (2005) ex, re, sm, oth 1 0 1 0 1 0 Mix Group NA NA 4 80 Low Yes

Meng et al. (2011) ed, ex, sm 0 1 1 0 0 0 In Group 7–15 Hospital 3 163 Low No

Merrick and Sjölund (2009) ed, ex, bt, re, sm, ba, oth 1 1 1 1 0 1 Out Mixed NA Hospital 5 67 Low No
(Continues)



324  |      ELBERS et al.

Cohort Treatment modalities

Healthcare providers
In/outpatient 
setting Type of contact Group size Location

Time span 
(wks) Duration (h)

Level of 
tailoring

Follow-up 
sessionsphy psy pt ot nur swo

Merrick et al. (2012) ed, ex, bt, re, sm, ba, te, oth 1 1 1 1 0 1 Out Group 6–8 Hospital 4 65 Medium No

Monticone et al. (2013) ed, ex, bt, sm, oth 1 1 1 0 0 0 Out Individual NA Rehab center 5 15 Low Yes

Monticone et al. (2016) ed, ex, bt, re, sm, oth 1 1 1 0 0 0 Out Group 5 Rehab center 5 15 Low Yes

Nagel and Korb (2009) ed, ex, bt, re 1 1 1 0 1 0 Out Group 8–9 Pain clinic 3.5 89 Low No

Nicholas et al. (2014): a ed, ex, bt, sm, oth 1 1 1 0 1 0 Out Group 8–10 Hospital 3 115 Low No

Nicholas et al. (2014): b ed, ex, bt, re, sm 1 1 1 0 1 0 Out Group 8–10 Hospital 3 115 Low No

Olason (2004) ed, ex, bt, re, sm, ph, ba, 
te, oth

1 1 1 1 1 1 In Mixed NA Rehab center 7 NA Medium No

Oslund et al. (2009) ed, ex, bt, re, sm 1 1 1 1 0 0 Out Mixed NA University 4 120 Low No

Persson et al. (2012) ed, ex, bt, re, sm, ba, wo, 
te, oth

1 1 1 1 1 1 Out Group 9 Hospital 5 126 Low Yes

Pietilä-Holmner et al. (2020) ed, ex, bt, re, sm 1 1 1 1 0 1 Out Mixed NA Primary care 
centers

8 20 Low No

Reck et al. (2017) ed, ex, bt, re, sm, wo 1 1 1 1 0 0 Out Group NA Pain clinic 1 45 Low Yes

Richardson et al. (1994) ed, ex, ga, bt, re, sm, oth 0 1 1 1 1 0 Mix Group 5 Hospital NA 120 Low No

Roche-Leboucher et al. (2011) ex, re, wo, te, oth 1 1 0 1 0 0 Out Group 6–8 Rehab center 5 150 Low No

Semrau et al. (2015) ed, ex, re, sm, oth 1 1 1 0 0 1 In Mixed NA Rehab center 3 48 Low No

Silvemark et al. (2014) ed, ex, bt, re, sm, ba 1 1 1 1 1 1 Out Group 6–9 Hospital 5 175 Low No

Smeets et al. (2008): a ed, ga, bt, oth 1 1 1 1 0 1 Out Group Max 4 Rehab center 10 24 Low No

Smeets et al. (2008): b ed, ex, ga, bt, oth 1 1 1 1 0 1 Out Group Max 4 Rehab center 10 77 Low No

Spinhoven et al. (2004) ed, ga, bt, sm, oth 0 1 1 1 0 0 Mix Mixed NA Rehab center 8 150 Low No

Stein and Miclescu (2013) ed, ex, bt, re, sm, ba, te, oth 1 1 1 1 0 0 Out Group 6–8 Primary care 
setting

6 90 Low No

Steinmetz et al. (2019) ex, re, ph, oth 1 1 1 0 0 0 In NA NA Hospital 2 15 High No

Strobel et al. (1998) ed, ex, ga, re, sm, ba, oth 1 1 1 0 1 0 In Group 6 Rehab center 5 150 Low No

Tavafian et al. (2011) ed, ex, bt, re, sm, ph, oth 0 1 1 0 0 0 Out Group NA University 1 9 Low Yes

Thieme et al. (2003) ed, ex, bt, sm 1 1 1 0 1 0 In Group 5–7 Hospital 5 75 Low No

Van der Maas et al. (2015): a ed, ex, ga, bt, re, oth 1 1 1 1 0 0 Out Group 4–6 Rehab center 12 94 Low Yes

Van der Maas et al. (2015): b ed, ex, ga, bt, re, ba, oth 1 1 1 1 0 0 Out Group 4–6 Rehab center 12 109 Low Yes

van Hooff et al. (2010) ed, ex, bt, re, sm 0 1 1 1 0 0 In Group NA Hotel facility 2 100 Low No

van Wilgen et al. (2009) ed, ex, ga, bt, re, sm, oth 1 1 1 0 0 0 Mix Mixed NA Hospital 7 NA High No

Vendrig et al. (2000) ed, ex, ga, ph, wo 0 1 1 0 0 0 Out Group NA Rehab center 4 NA Low No

Verkerk et al. (2011) ed, ex, re, sm, ba 1 1 1 0 0 0 Out Group 6 Rehab center 9 48 Low Yes

Volker et al. (2017) ed, ex, bt, re 1 1 1 1 0 1 Out Mixed NA Rehab center 15 NA Low No

Vowles et al. (2011) ed, ex, bt, re, sm, ba 1 1 1 1 1 0 In Group NA Hospital 3.5 114 Low No

Wagner et al. (2011) ed, ex, bt, re, sm 1 1 1 1 1 0 Out Mixed NA Pain clinic 6 123 High No

Westman et al. (2006) ed, ex, bt, re, ba, oth 1 1 1 0 0 0 Out Group 8–10 Primary care 
setting

8 140 Low Yes

Williams et al. (1996): a ed, ex, ga, bt, re, pm, oth 0 1 1 1 1 0 In Group 10 Hospital 4 108 Low No

Williams et al. (1996): b ed, ex, ga, bt, re, pm, oth 0 1 1 1 1 0 Out Group 10 Hospital 8 28 Low No

Zhuk et al. (2018) ed, ex, bt, re, sm, ba, oth 1 1 1 0 1 0 Out Group NA Pain clinic 3 NA Low No

Abbreviations: ba, body awareness therapy; bt, (cognitive) behavioral therapy; ed, education; ex, exercise; ga, graded activity; nur, nurse; ot, occupational  
therapist; oth, other type of treatment modality; ph, pharmacological therapy; phy, physician; psy, psychologist; pt, physiotherapist; re, relaxation; sm,  
self-management skills; swo, social worker; te, team meetings; wo, workplace advice.

T A B L E  2    (Continued)
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Cohort Treatment modalities

Healthcare providers
In/outpatient 
setting Type of contact Group size Location

Time span 
(wks) Duration (h)

Level of 
tailoring

Follow-up 
sessionsphy psy pt ot nur swo

Merrick et al. (2012) ed, ex, bt, re, sm, ba, te, oth 1 1 1 1 0 1 Out Group 6–8 Hospital 4 65 Medium No

Monticone et al. (2013) ed, ex, bt, sm, oth 1 1 1 0 0 0 Out Individual NA Rehab center 5 15 Low Yes

Monticone et al. (2016) ed, ex, bt, re, sm, oth 1 1 1 0 0 0 Out Group 5 Rehab center 5 15 Low Yes

Nagel and Korb (2009) ed, ex, bt, re 1 1 1 0 1 0 Out Group 8–9 Pain clinic 3.5 89 Low No

Nicholas et al. (2014): a ed, ex, bt, sm, oth 1 1 1 0 1 0 Out Group 8–10 Hospital 3 115 Low No

Nicholas et al. (2014): b ed, ex, bt, re, sm 1 1 1 0 1 0 Out Group 8–10 Hospital 3 115 Low No

Olason (2004) ed, ex, bt, re, sm, ph, ba, 
te, oth

1 1 1 1 1 1 In Mixed NA Rehab center 7 NA Medium No

Oslund et al. (2009) ed, ex, bt, re, sm 1 1 1 1 0 0 Out Mixed NA University 4 120 Low No

Persson et al. (2012) ed, ex, bt, re, sm, ba, wo, 
te, oth

1 1 1 1 1 1 Out Group 9 Hospital 5 126 Low Yes

Pietilä-Holmner et al. (2020) ed, ex, bt, re, sm 1 1 1 1 0 1 Out Mixed NA Primary care 
centers

8 20 Low No

Reck et al. (2017) ed, ex, bt, re, sm, wo 1 1 1 1 0 0 Out Group NA Pain clinic 1 45 Low Yes

Richardson et al. (1994) ed, ex, ga, bt, re, sm, oth 0 1 1 1 1 0 Mix Group 5 Hospital NA 120 Low No

Roche-Leboucher et al. (2011) ex, re, wo, te, oth 1 1 0 1 0 0 Out Group 6–8 Rehab center 5 150 Low No

Semrau et al. (2015) ed, ex, re, sm, oth 1 1 1 0 0 1 In Mixed NA Rehab center 3 48 Low No

Silvemark et al. (2014) ed, ex, bt, re, sm, ba 1 1 1 1 1 1 Out Group 6–9 Hospital 5 175 Low No

Smeets et al. (2008): a ed, ga, bt, oth 1 1 1 1 0 1 Out Group Max 4 Rehab center 10 24 Low No

Smeets et al. (2008): b ed, ex, ga, bt, oth 1 1 1 1 0 1 Out Group Max 4 Rehab center 10 77 Low No

Spinhoven et al. (2004) ed, ga, bt, sm, oth 0 1 1 1 0 0 Mix Mixed NA Rehab center 8 150 Low No

Stein and Miclescu (2013) ed, ex, bt, re, sm, ba, te, oth 1 1 1 1 0 0 Out Group 6–8 Primary care 
setting

6 90 Low No

Steinmetz et al. (2019) ex, re, ph, oth 1 1 1 0 0 0 In NA NA Hospital 2 15 High No

Strobel et al. (1998) ed, ex, ga, re, sm, ba, oth 1 1 1 0 1 0 In Group 6 Rehab center 5 150 Low No

Tavafian et al. (2011) ed, ex, bt, re, sm, ph, oth 0 1 1 0 0 0 Out Group NA University 1 9 Low Yes

Thieme et al. (2003) ed, ex, bt, sm 1 1 1 0 1 0 In Group 5–7 Hospital 5 75 Low No

Van der Maas et al. (2015): a ed, ex, ga, bt, re, oth 1 1 1 1 0 0 Out Group 4–6 Rehab center 12 94 Low Yes

Van der Maas et al. (2015): b ed, ex, ga, bt, re, ba, oth 1 1 1 1 0 0 Out Group 4–6 Rehab center 12 109 Low Yes

van Hooff et al. (2010) ed, ex, bt, re, sm 0 1 1 1 0 0 In Group NA Hotel facility 2 100 Low No

van Wilgen et al. (2009) ed, ex, ga, bt, re, sm, oth 1 1 1 0 0 0 Mix Mixed NA Hospital 7 NA High No

Vendrig et al. (2000) ed, ex, ga, ph, wo 0 1 1 0 0 0 Out Group NA Rehab center 4 NA Low No

Verkerk et al. (2011) ed, ex, re, sm, ba 1 1 1 0 0 0 Out Group 6 Rehab center 9 48 Low Yes

Volker et al. (2017) ed, ex, bt, re 1 1 1 1 0 1 Out Mixed NA Rehab center 15 NA Low No

Vowles et al. (2011) ed, ex, bt, re, sm, ba 1 1 1 1 1 0 In Group NA Hospital 3.5 114 Low No

Wagner et al. (2011) ed, ex, bt, re, sm 1 1 1 1 1 0 Out Mixed NA Pain clinic 6 123 High No

Westman et al. (2006) ed, ex, bt, re, ba, oth 1 1 1 0 0 0 Out Group 8–10 Primary care 
setting

8 140 Low Yes

Williams et al. (1996): a ed, ex, ga, bt, re, pm, oth 0 1 1 1 1 0 In Group 10 Hospital 4 108 Low No

Williams et al. (1996): b ed, ex, ga, bt, re, pm, oth 0 1 1 1 1 0 Out Group 10 Hospital 8 28 Low No

Zhuk et al. (2018) ed, ex, bt, re, sm, ba, oth 1 1 1 0 1 0 Out Group NA Pain clinic 3 NA Low No

Abbreviations: ba, body awareness therapy; bt, (cognitive) behavioral therapy; ed, education; ex, exercise; ga, graded activity; nur, nurse; ot, occupational  
therapist; oth, other type of treatment modality; ph, pharmacological therapy; phy, physician; psy, psychologist; pt, physiotherapist; re, relaxation; sm,  
self-management skills; swo, social worker; te, team meetings; wo, workplace advice.
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development of each cohort over time using all available 
data points.

3.2.5  |  Heterogeneity in outcomes

The Cochrane's Q-tests for all outcomes at each of the 
three contrasts were significant, except for self-efficacy at 
post-follow-up. For all other contrasts, this indicates that 
the null hypotheses that these studies are evaluating the 
same effect were rejected (Higgins & Thompson, 2002). 
In addition, only except for self-efficacy at post-follow 
(I2 = 0%), all values were considerably high, with the ma-
jority of the values over 90%. These analyses support our 
decision to refrain from pooling the effect sizes. Rather, 
multiple different patient, study or interventions factors 
may account for this variability. The self-efficacy post-
follow-up contrasts indicate a stable maintenance pattern 
across studies.

4  |   DISCUSSION

4.1  |  Summary of findings

Our first objective was to investigate the development over 
time of patients who participated in IMPT programmes. 
The results indicate that the majority of the patient co-
horts significantly improved from pre to post-treatment. 
Importantly, this was mostly maintained at final follow-
up, which is in contrast to typical triangular relapse pat-
terns that have been observed in other health behaviour 
change efforts (Wood & Neal, 2016). Although the results 
indicate that pre-post effects of IMPT are generally main-
tained over time, the possibility of relapse for individual 
patients should not be neglected. Closer inspection of the 
distribution of individual cohort data, such as the post to 
follow-up physical functioning data of Silvemark et al. 
(2014) (SMD = 0.06, 95% CI = −0.15 to 0.28), reveals that 
47% of the patients show a decrease in physical function-
ing, assuming normally distributed data and a pre-test–
post-test correlation of r = 0.59. To increase the accuracy 
of these rudimentary estimates, publishing the datasets 
along with the study, would allow for more detailed analy-
ses on patient relapse across studies. This is especially rel-
evant when taking into account that IMPT programmes 
are often considered as treatment of last resort (Jeffery 
et al., 2011).

Our second objective was to explore the study, patient, 
intervention and outcome heterogeneity of the included 
cohorts. In line with our expectations and with previ-
ous studies, we observed substantial methodological and 
statistical heterogeneity despite overlapping theoretical 

foundations, such as the biopsychosocial model (Geneen 
et al., 2017; Guzmán et al., 2001; Waterschoot et al., 2014). 
This heterogeneity can be explained by different policies, 
cultures, resources, and research traditions that have 
been influencing these treatment programmes over time 
(Kaiser et al., 2017, 2018). However, to our knowledge, the 
current study is the first attempt to extract and categorize 
the individual treatment modalities of IMPT programmes 
to assess the treatment content heterogeneity in these 
programmes. Despite a common heritage, the results of 
this assessment indicate that the included interventions 
do not share an equal underlying effect. Rather, interven-
tions generally consist of a unique collection of multiple 
different action mechanisms that are generally not explic-
itly described.

4.2  |  Strengths and limitations

We encountered several problems regarding the inter-
pretation of the study data. First, for the majority of the 
cohorts, we identified a risk of bias, which negatively 
influences the validity of our results. Especially the 
study attrition rates, indicating that a substantial mi-
nority dropped out of the programme or discontinued 
participation, introduce significant non-response bias. 
Furthermore, incomplete reporting of the intervention 
and its outcomes remains an issue. To increase accuracy 
of reporting as well as improved understanding of how a 
particular IMPT programme may benefit patients, we re-
state the recommendation by Williams et al. (2012) to pro-
vide a clear rationale for that particular set of treatment 
components and to test this by including process meas-
ures (eg. Nicholas et al., 2014), instead of generally refer-
ring to a biopsychosocial approach. A practical tool that 
supports clear reporting is the TIDieR checklist, which 
includes clear guidance for reporting study rationale and 
action mechanisms (Hoffmann et al., 2014). Beyond the 
investigation of treatment benefits and harms of IMPT 
a standardized level of comparison, e.g. a core outcome 
set (Williamson et al., 2017), is required for harmoni-
sation of outcome assessment and supporting detailed 
meta-analyses. Heterogeneous outcome assessment 
in the context of IMPT has been consistently reported 
(Deckert et al., 2016; Kamper et al., 2014; Waterschoot 
et al., 2014). Involving the patient perspective in defining 
helpful treatment approaches is generally recommended 
for such actions (Williamson et al., 2017). For IMPT an 
international initiative has developed a core outcome 
set for a domain set of outcomes, comprising the biopsy-
chosocial impact of chronic pain in patients undergoing 
IMPT (Kaiser et al., 2018). Implementing such recom-
mendations would help also to reduce reporting bias and 
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enhance reporting quality of clinical trials (Williamson 
et al., 2017). On a smaller scale, the successful imple-
mentation of similar initiatives has resulted in improved 
collaboration between healthcare services and a homo-
geneous dataset (Tardif et al., 2017). It should be noted 
that such initiatives are either shaped by national re-
quirements and resources, commonly organized in na-
tional registries, or aim for international application in 
clinical trials (Kaiser et al., 2018). An important future 
challenge is to harmonize these approaches in order to 
achieve results in both objectives. Second, the categorisa-
tion of treatment modalities is likely to contain erroneous 
interpretations, either due to incomplete reporting or to 
misinterpretation during the data extraction. Moreover, 
it is important to realize that the categories for the treat-
ment modalities, the classification of tailoring and what 
constitutes as an IMPT programme remain arbitrary and 
leave room for discussion and further refinement in fu-
ture studies. To provide transparency regarding our pro-
cedures and choices, we published all data extraction 
forms in the online multimedia appendix. Third, the cal-
culation of pre-post effect sizes in meta-analyses is under 
debate (Cuijpers et al., 2017; Kösters, 2017). We realize 
that pre-post effects should not be considered as a valid 
method for demonstrating a treatment effect. However, 
the current analysis does provide an indication of the 
change over time of patients' wellbeing on several key 
outcomes, which is considered particularly useful from 
a clinician's perspective (Kösters, 2017). Of notice is that 
the suggested overestimation of effect size has not been 
observed in large comparison studies (Anglemyer et al., 
2014; Benson & Hartz, 2000; Concato et al., 2000). On the 
contrary, less heterogeneity was found in observational 
studies compared to RCTs. A possible explanation was 
that cohorts within case series potentially better repre-
sent the population at risk and tailor treatment to specific 
patients, compared to RCTs with specific inclusion crite-
ria and standardized protocols.

4.3  |  Future directions

An opportunity to increase the lifespan and relevance of 
this systematic review is to develop this study into a liv-
ing systematic review. The main characteristic of this type 
of review is that it will be continuously updated when 
new evidence becomes available (Elliott et al., 2017). In 
addition, living systematic reviews often include an on-
line platform where datasets and data analysis syntaxes 
are publicly available, which may decrease duplicate 
work (Thomas et al., 2017). This helps to decrease the 
evidence to practice gap, but also to stimulate collabora-
tion and data-sharing (Elliott et al., 2014). Data validation 

by authors of the included studies, improved analyses 
techniques as well as semi-automated search and data 
extraction procedures are among the possibilities of such 
an initiative (Bannach-Brown et al., 2019; Thomas et al., 
2017). The current multimedia appendix has been devel-
oped to accommodate future updates, which will facilitate 
this transition.

5  |   CONCLUSIONS

In the past five decades, pain management programmes 
evolved from attempts to coordinate various disciplines 
in managing chronic pain to comprehensive interdis-
ciplinary multimodal interventions that help patients 
to optimize their daily life functioning and their over-
all wellbeing. This study shows that participation in 
an IMPT programme is associated with considerable 
improvements in physical and psychological wellbeing 
that are generally maintained at follow-up. The current 
study also revealed that despite common roots these pro-
grammes show substantial heterogeneity with respect to 
dose and treatment content, which suggests different 
viewpoints on how to optimally design an IMPT inter-
vention. To discuss these differences and learn from this 
variability, we recommend to improve the precision of 
describing the intervention rationale and to test the pro-
posed mechanisms by which the intervention is expected 
to benefit the patient. Finally, we believe that regular 
updates of this review may support the critical monitor-
ing of future developments of IMPT programmes, the 
possibility to correct for data extraction errors and the 
comparison of different treatment approaches. A living 
systematic review approach provides the potential to ac-
commodate this.
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