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ABSTRACT

Our objective was to investigate the effectiversddsooster sessions after self-management
interventions as a means of maintaining self-mamagé behaviours in the treatment of
chronic musculoskeletal pain. We searched MEDLIEEBASE, Science Citation Index,

Cochrane Central Register of Controlled Trials BsgicINFO. Two authors independently
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identified eligible trials and collected data. Wadoulated the odds ratio (OR) for the analyses
of dichotomous data, and standardised mean diifese(6MD) with 95% confidence interval
(CI) for continuous variables. Our search identifiegl studies with a total of 1695 patients.
All studies were at high risk of bias and providedy low quality evidence. For the primary
outcomes, booster sessions had no evidence ofext eh improving patient-reported
outcomes on physical function (SMD-0.13, 95%CI 20&-0.06; P=0.18), pain-related
disability (SMD-0.16, 95%CI -0.36 to 0.03; P=0.Hhd pain self-efficacy (SMD 0.15,
95%CI -0.07 to 0.36; P=0.18). For the secondargauts, booster sessions caused a
significant reduction in patient-reported pain saiaphising (SMD-0.42, 95%CI -0.64 to -
0.19; P=0.0004), and no evidence of an effect diempiareported pain intensity, depression,
coping or treatment adherence. There is curreitilly €vidence that booster sessions are an
effective way to prolong positive treatment effemtsmprove symptoms of long-term
musculoskeletal conditions following self-managemeterventions. However, the studies
were few with high heterogeneity, high risk of béasl overall low quality of evidence. Our
review argues against including booster sessiaminedy to self-management interventions

for the purpose of behaviour maintenance.

Keywords: chronic pain, booster session, self-mamant, rehabilitation, systematic review.

BACKGROUND

Description of the condition

Chronic musculoskeletal pain (CMP) is one of theshmmmmon causes of morbidity
worldwide [7]. It affects a third of the world’s palation, nearly 70% of people in higher-

income countries, with an expected rise in thedeece as the worldwide population ages
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[48]. CMP may be defined as pain arising from misskeletal structures that persists or
recurs for more than three to six months [62,7 MPROmay be localised or widespread. It may
occur secondary to an underlying disease proceas arcondition in its own right, not
accounted for by any specific underlying disea$?.[3

CMP places considerable burden on sufferers’ lilezgjing to poor physical functioning,
psychological distress, fatigue, social isolatiamg loss of employment, which all result in a
diminished quality of life [30]. People with chrarpain are at greater risk of developing
cardiovascular disorders, obesity, cancer, diabdgggession and also at greater risk of
premature death [32,43,45,53,60]. The high prewaai CMP has economic consequences
due to the high volume of healthcare utilisatiod @duced labour productivity. In the US,
chronic pain costs the economy $635 billion eacr y26], and throughout the EU, €441
billion each year [67]. Back pain alone costs £Hilln for the UK and €48.96 billion for
the German government each year [52,73]. In viethese vast economic and individual

costs, it is of vital importance to effectively nzge CMP.

Description of the intervention

Current opinion is strongly in favour of self-maeagent as a first-line effective strategy in
managing long term pain [8,58]. Self-managememri@ntions aim to help participants
become active agents in managing their own healtliton. This would include identifying
unhelpful behaviours and developing strategieshifermanagement of their long-term
conditions and make changes to improve functioapacity [14,21]. Self-management
programmes are safe and cost-effective, althoughréicognised that effect sizes are small
and not sustained in the long term [18,21]. Manitag self-management strategies is
contingent on multiple inter-related factors. Falilog successful completion of exercise and

rehabilitation programmes, self-management drivceativity levels diminish in over 30% of

Page 3 of 45



participants [4,24]. Preventing this has proverllehging and the necessity of aftercare
strategies are a subject of debate [24]. Relapsefast a problem in all behaviour change
intervention including health behaviours such aselgng alcohol consumption and weight
loss [47]. One proposed way to increase the efligetfor self-management interventions and
foster long-term maintenance of achieved outcomés add booster sessions to the main

treatment [23].

How the intervention might work

CMP patients typically have a history of numeroaarg during which response habits, such
as pain-related fear and avoidance of movemenaatidties, develop and become
maintaining factors for pain-related disability [5Buring rehabilitation programmes,
patients are encouraged to undertake lifestyle gdsf]. However, establishing enduring
lifestyle change is challenging and the duratioowfent treatments are not sufficient to
achieve this [35]. Booster sessions may reminceptiof the importance of continuing self-
management [4], reinforce the main treatment caraed facilitate the transfer of new

behaviours [54], subsequently increasing therapaitects.

Why it is important to do this review

Given the worldwide prevalence of CMP, the assedi&iealth burden for patients and its
economic costs, improving its management is ofiBagmt importance. Multidisciplinary
rehabilitation has been shown to be effective enghort to medium-term, but it is necessary
to foster long-term maintenance of achieved out®mBeoster sessions may be a way to
maintain successful treatment effects. Howevedate, no systematic reviews have
investigated the effect of these additional intatians. This review aims to collate and

synthesize the evidence on the effectiveness dftbosessions after CMP self-management

Page 4 of 45



programmes. The findings will inform decision maken whether these interventions should

be offered routinely and will guide future reseaneteds.

OBJECTIVES

This review aims to investigate whether patients Wad booster sessions added to their
CMP self-management programmes had better outcoomepared with patients who did not

receive this additional support.

METHODS

In conducting this review, we followed PRISMA repog guidance (Preferred Reporting
Items for Systematic Reviews and Meta-analysed)dB8 the recommendations of the

Cochrane Handbook for Systematic Reviews of Inteieas [36].

Protocol and registration

The methods of this review were pre-specified sphotocol registered in the Prospero
Database (CRD42019147315). We reported any dergfrom the protocol in the

‘Differences between protocol and review’ section.

Criteria for considering studies for this review

Types of studies

We only included randomised controlled trials (REWe excluded studies of other designs
because of the risk of bias in such studies. Wsidered both published full-text papers and
unpublished papers reported as abstract only, vatlanguage restrictions applied for

inclusion. We accepted cluster randomised and @wsstrials for eligibility.
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Types of participants

We included trials that recruited adult (older tlahyears) patients with CMP
(musculoskeletal pain lasting over three months) pérticipated in a self-management
intervention in an inpatient or an outpatient sgttiWwe excluded trials in which the patients
suffered with acute pain or those that examinedxadngroup of acute and chronic pain
patients, or a mixed group of musculoskeletal amatmusculoskeletal chronic pain patients

(e.g. people with headache, cancer pain, pelvabdominal pain).

Types of interventions

We only included trials where control patients reed the same initial treatment as the
intervention group but with no subsequent booér .excluded studies that did not have a
comparator arm, defined as patients who receivedgaime treatment with no subsequent
booster. We included studies in which (1) the nmogramme was defined by the authors as
self-management intervention or included self-managnt intervention delivered face-to-
face, (2) the treatment type for the main and lyasssions were single modality or
multidisciplinary and (3) boosters took place aftex original treatment. Studies in which
additional boosters were added in alongside atiteagdame time as the main programme
were not included. We considered all treatmennisitees, any number and delivery methods
of boosters (face-to-face or remote i.e. interted¢phone) for inclusion. We allowed for
treatment to be delivered both by healthcare psideals or trained lay people. We excluded
studies where the main treatment and/or boostens mat themselves self-management
interventions e.g. pharmacological, complementad/aternative therapies or use of medical
devices. We did not include trials in which addiabfollow-ups were for the purpose of

information gathering only.
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Types of outcome measures

We based the choice of outcomes on core domairGN? clinical trials specified by
IMMPACT (Initiative on Methods, Measurement, andrPassessment in Clinical Trials)
[72] and on the need for addressing behaviouralaydhological domains for effective

assessment [15]. We studied the following domains:

Primary outcomes

« Physical function
+ Pain-related disability
« Pain self-efficacy (one’s confidence in his/her cvapability to deal with pain-related

symptoms and limitations)

Secondary outcomes

+ Pain intensity

+ Depression

+ Coping

+ Pain catastrophising

. Treatment adherence

None of the aforementioned outcomes was appoirgeh anclusion criterion. We only used
patient-reported outcome measures (PROMSs) foréview.

For measures of effect, we analysed the changBR@Ns scores from baseline (end of main
programme/prior to receiving booster sessionsheddst available follow-up after the

booster sessions.
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Search methods for identification of studies

Electronic searches

Before the main search, we conducted a pilot saarttEDLINE and Science Citation Index
to identify key terms previously used for boos&sssons. We, then searched the literature to
identify potentially relevant studies in all langes. We translated non-English language
papers and examined them for potential inclusioa.afplied validated search filters to
retrieve randomised trials only in conjunction wsipecific search terms for CMP
management, common musculoskeletal disorders,npanmagement methods and boosters
[29,36]. Search strategies are given in full indpgendices (available at

http://links.lww.com/PAIN/B361).

We searched the following electronic databasesdrF2bruary 2020 for potential studies for

inclusion:

MEDLINE (1946 to present; Appendix 1, available at

http://links.lww.com/PAIN/B361)

« EMBASE (1947 to present; Appendix 2, available at
http://links.lww.com/PAIN/B361)

» Science Citation Index Expanded (1900 to preseppefdix 3, available at
http://links.lww.com/PAIN/B361)

» Cochrane Central Register of Controlled Trials (OJBML; Appendix 4, available at

http://links.lww.com/PAIN/B361)

* PsycINFO (1806 to present; Appendix 5, available at

http://links.lww.com/PAIN/B361)
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Searching other resources

We hand searched the reference lists of all incligledies and relevant review articles for

additional potential references.

Data collection and analysis

Selection of studies

Two reviewers (EB and HK) independently screenednds retrieved from the databases for

inclusion using titles and abstracts. We then asskfill texts for a decision on final
inclusion. Two reviewers (EB and HK) retrieved andependently read the full text of all

potentially eligible studies and coded them agible’ or ‘excluded’ and recorded reasons

for exclusion of ineligible studies. Disagreemenese resolved by discussion, moderated by

a third author (RZ). We removed duplicate publmasi and linked together studies with
multiple reports, with the study rather than thélpation being the unit of analysis. We

documented the process of selection in furtherildatthe PRISMA flow diagram (Fig. 1).

Data extraction and management

We used a standardised data extraction form fa clatection, which we had piloted on at
least three studies that were included in the veviavo review authors (EB and HK)
independently collected all relevant study charssties listed in the ‘Characteristics
extracted from included studies’ table (Table 1).

Two review authors (EB and HK) independently extdoutcome data from measures
obtained at baseline (end of the main programme; for receiving booster sessions) and

after the booster sessions, at the last availail@if-up of each study. In trials where an

outcome was measured using more than one scalgaweepreference to the most appropriate
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or most frequently used scale [74]. If an outconas wieasured in subscales, we extracted the
data from the most appropriate subscale in allishetl trials. EB added the outcome data to
the RevMan 5 Software [64] for data managementsaselcond author (HK) validated the
entries. We resolved disagreements in data extrabty discussion with a third reviewer

(AG).

Assessment of risk of bias in included studies

Two review authors (EB and HK) independently assesisk of bias of each included study
following the methods outlined in the Cochrane Haovuk for Systematic Reviews of
Interventions [36]. We resolved any disagreementdiscussion. Any disagreements were

moderated by a third author (AG).

We assessed risk of bias using the following dosain

1. Random sequence generation

2. Allocation concealment

3. Blinding of participants and personnel
4. Blinding of outcome assessment

5. Incomplete outcome data

6. Selective reporting

7. Source of funding

8. Other bias

We classified each potential source of bias asl&ant ‘high’ or ‘low’ risk and alongside, we
provided a quote from the study authors or a comnaejuistify our judgement in the 'Risk of
bias' tables (Table 2). We acknowledge that wiplerapriate blinding of participants and

personnel is not possible due to the nature ofuetgions, blinding of outcome assessors is,
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however, possible. We took into consideration thle of bias when assessing the quality of

evidence and interpreting treatment effects foheagcome measure.

Measures of treatment effect

For dichotomous data (adherence) we used odds(@®Y as the measure of treatment effect,
and for the analyses of continuous variables (akkiooutcomes), we used standardised mean
differences (SMD) as the measure of treatment eff#bere necessary, we reversed scores
by subtracting the mean from the maximum scoreiplesfor the scale, to ensure that the
meaning of higher scores is the same for all irllial patient-reported outcomes, as
described in the Cochrane Handbook for interventemews [36]. We have indicated the
direction to the reader, and we have reported wieaersal was necessary. We have
combined outcome measures through meta-analy&esy iato account the similarity of the
population, interventions and outcomes betweenesud ensure meaningful comparisons.
We expressed the uncertainty of the effects withh @dnfidence interval (Cl). We examined
the magnitude of SMD and OR effect sizes using @Geheategories [13] and their calculated
equivalent [12], respectively. For SMD, 0.2 repraed a small, 0.5 a moderate and 0.8 a

large effect [13]. For OR, 1.5 represented a s3alla moderate and 5 a large effect [12].

Unit of analysis issues

We have included outcome data from cluster randednisals in the meta-analyses, however,
they were removed if the sensitivity analysis idfeed that the study significantly altered the
results. In the case of cross-over trials, we tisedlata prior to the cross-over for analysis.
Where a study reported multiple intervention groups have included only the relevant
experimental arms. From trials with repeated oleéms, we obtained data only from the

final follow-up of each study.
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Dealing with missing data

We attempted to contact study investigators tofwé&ey missing study characteristics and
obtain missing outcome data. We used medians taterthe mean value for outcome data
where necessary and we estimated standard dedd8@s) from standard error, Cls and p
values where necessary. Where the information msagficient to calculate SDs for follow-
up measurements we used SDs calculated from base&asurements instead. If neither of
these methods was possible to use, data couldenotluded in the analysis. We noted in the
‘Notes’ section of the ‘Characteristics of includgddies’ table if any outcome data were

reported in an impractical way (Table 2).

Assessment of heterogeneity

We quantified statistical heterogeneity among sriaf using the 12 statistic and decided on the
amount of heterogeneity in line with the Cochraram#tbook [36]. Where we identified
substantial statistical heterogeneity (>50-60%) caeducted further pre-specified subgroup

analyses. We also assessed heterogeneity by emgltia overlap of Cls.

Assessment of reporting biases

We sought published protocols of included trialsgoognise selective outcome reporting
bias. If at least ten studies were included inntfea-analysis, we planned to generate funnel

plots and use visual inspection to detect posgiblgication bias [36].

Data synthesis

We performed data analyses with RevMan 5 Softwédg [The minimum number of studies
for data synthesis is two. We examined the combiasdlts using the inverse variance

method. We used the fixed-effects model when tha® no difference between fixed and

Page 12 of 45



random-effects analyses. However, in the presehbeterogeneity, we used the more

conservative method.

Subgroup analysis and investigation of heteroggneit

We planned subgroup analyses on the following patars on the primary outcomes only:

1. Treatment type of the initial programme (single @ldg vs multidisciplinary)
2. Treatment intensity of the initial programme (daijensive treatment vs weekly
sessions)

3. Method of delivery of boosters (face-to-face vs ogre.g. telephone, web-based)

We used the chi-squared (Chi?) test to identifyateon between subgroups. Heterogeneity
was indicated by a Chi? statistic greater thardfrend ap-value less than 0.05 [36]. If it was
not possible to categorise a trial because of fresaifit information, we excluded it from the

subgroup analysis.

Sensitivity analysis

In accordance with a Cochrane review on CMP managéft], we planned the following

sensitivity analyses to investigate the robustoéseatment effects:

1. Including only low risk of bias studies (none oéttilomains was at unclear or high
risk of bias).

2. Excluding those trials where means, SDs or botlewabstituted.

3. Excluding those studies with less than 20 partidipger trial arm.

4. Excluding those studies with cluster randomisedgies
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‘Summary of findings' table

We employed the GRADE approach to evaluate thdtgudlevidence for every outcome
reported in this review [65]. We graded the avadadvidence according to the following
considerations: design limitations, directnessvid@ence, consistency of results, imprecision
of results and publication bias [65]. We have pnés@ the overall assessment results in the
‘Summary of findings for the main comparison’ (Teld) and ‘Additional summary of
findings’ tables (Table 4) which we created usimg GRADEpro software [31]. We have
explained justifications for upgrading or downgraglthe quality of the evidence in the
footnotes and we provided additional comments édeel to facilitate the reader's

understanding where necessary.

Differences between protocol and review

There are no differences between the registere¢dgoband review.

RESULTS

Description of studies

Results of the search

We identified 51,904 records through electronicd®as. After removing duplicates, there
were 40,770 references. We excluded 40,742 cleaglgvant records through reading titles
and abstracts. We obtained full texts for the 2@mpially related articles. Of these 28 papers,
10 did not fulfil the inclusion criteria and wergctuded. We have summarised the reasons for
exclusion in the ‘Characteristics of excluded stgttable (Table 5) and ‘Excluded studies’

section. Ultimately, this review was based on 14ligts (18 references) (Included studies).
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One study required translation from German langyaggfirst reference only]. The selection

process is summarised in the study flow diagram. (E).

Included studies

Details of included studies are included in thea€itteristics of included studies’ table

(Table 2).

Design

All studies were parallel arm RCTs. There were rusg-0ver trial designs in the articles
retrieved for inclusion. One intervention used t@osandomised design [50]. Two studies
were four-armed [1,22], two studies were three-arp€,51] and the remaining trials were

two-armed.

Settings

Eight trials were conducted in Europe, four in MoAimerica and two in Australasia. Apart
from one study [50], all studies were publishedirafter 2008. Initial rehabilitation was held
in hospital settings (e.g. inpatient or outpatigsin clinics, rehabilitation and medical
centres) and one programme was held in commurnéyg f0]. The main treatment was
carried out face-to-face in all trials. Boosterssess were delivered face-to-face in five
studies [1,5,22,50,68], whilst in the other triaksnote delivery methods (internet-based and

telephone-delivered) were used.

Patients

A total of 1695 patients were randomised to thesb&ra820) and no booster (875) groups.

Sample sizes ranged from 38 to 589. The mean agart€ipants was 54 (ranging from 39 to
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65). One study only included females [46]. The pth&erventions included both sexes.
Overall, females made up 92% of all patients acatidsials. Studies focused on the
treatment of various musculoskeletal disordersr fagais involved patients with knee OA
[1,3,5,22], one with hand OA [69], and one withhaitis with the type and location not
specified [50]. One study examined treatment effect neck pain [27], two on lower back
pain [51,54], one study involved mainly patientshafibromyalgia [46], and the remaining
studies recruited participants with CMP in othertgaf the body. Five studies did not report
symptom duration [3,50,51,54,69]. In the other &sdpain duration ranged from 1 to 15
years. Patients reported high baseline pain inte(®in score over 60% of the maximum
possible score on the pain scale used [42]) indiviae included studies [10,22,27,46,57]. In
the other trials, pain intensity ranged from 26% @86 of the maximum score. The inclusion
and exclusion criteria of the included trials h&ween noted in the ‘Characteristics of included

studies’ table (Table 2).

Interventions

The treatment type of the main programme was desimgdality in six studies: five were
exercise-based [1,3,5,22,27], with predominantlreise-based booster sessions, and one
was a psychological intervention [57] with the bty being a predominantly behavioural
intervention. In three of the exercise-based tridle boosters also provided additional
counselling on goal setting, overcoming barrierexercise adherence [3,5] or advice on
flare-ups [27].

In the remaining eight studies, the initial intartiens employed a multidisciplinary
approach. Boosters were based on multidisciplioarg in seven trials [9,10,46,50,51,54,68].

One study did not reveal details of the therapwdetd during the booster [69]. For a full
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description of the treatments provided see the r@ttaristics of included studies’ table
(Table 2).

The main treatment was described as group-badedirstudies [3,51,57,69]. Boosters were
individual sessions in one trial and group-baseohia study [5,54; respectively]. The other
trials did not specify if treatment was providedaione-to-one or group-based setting. With
regards to the initial rehabilitation intensitydistudies implemented intensive treatment
(daily contact) of 1-4 weeks of duration [27,46%1,68]. However, the number of contact
hours have not been reported by the authors. Ther tiials held one to three 30-120 minute
sessions weekly with the total programme duratéorging between 2-9 weeks. One study
had insufficient details about treatment intenditgrefore, it was not possible to categorise
[9].

The number of booster sessions ranged from 1-4Pthentime period during which they
were delivered ranged from 4 weeks to 24 monthsaffments were given by various
healthcare professionals (physical therapists, matonal therapists, psychologists and
nurses), except in one study in which lay leadessevirained to supervise the sessions. The
maximal post-treatment follow-ups ranged from @4amonths after treatment. We
summarised all patient-reported outcome measuag¢stidies used for data collection in the

‘Summary of clinical outcome measures’ table (Taile

Excluded studies

We excluded 10 studies on full-text screening asdeed in the study flow diagram (Fig. 1)
[11,16,17,20,25,34,37,70,76,77]. Reasons for eiaiugre given in the ‘Characteristics of

excluded studies’ table (Table 5).
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Risk of bias in included studies

The final results of the quality of assessmenta@abthat all included trials were at high risk

of bias (Fig. 2, Fig. 3). This was predominantlg&ese none of the trials was blinded.

Allocation (selection bias)

Random sequence generation was not described isttwiges [68,69]. The remaining 12
trials reported adequate randomisation proceditesnformation was available on
allocation concealment in four interventions [957769], the other 10 studies were free of

bias in this category.

Blinding (performance bias and detection bias)

All trials were at high risk of performance biagaese in self-management interventions
blinding of patients and healthcare providers ispussible. Eight studies were free of
detection bias: two reported adequate blindingusf@me assessors [1,22], in one study there
was no assessor but if help was needed to contpleguestionnaire, an independent
interviewer was available [68]. In five studiesg tipuestionnaires were administered via the
internet, mail or phone [3,5,9,50,51]. The remagrsix trials did not address this aspect and

were considered to be at unclear risk of detediian.

Incomplete outcome data (attrition bias)

There was low risk of attrition bias in 11 triais:nine studies, outcome data were reported in
a way that fulfilled the criteria for completeng¢$s3,9,10,22,51,54,57,68] and two trials had
low numbers of dropouts [5,27]. One trial did nesdribe if there were any post-
randomisation dropouts, therefore, it was clasifie at unclear risk [69]. Two studies were

at high risk of bias due to large dropout rates40p
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Selective reporting (reporting bias)

Protocols of eight included trials were availalidé these, three did not report some of the
prespecified outcomes as per the registered profb&g22], and therefore were at high risk
of reporting bias. The other five trials were at losk, as authors adhered to the published
trial registration [3,9,10,27,46]. For the otheals, where a protocol was unavailable, we
considered there to be an absence of reportingfisaigdies reported pain and either physical
function or disability. Only one study was idergdiat unclear risk because not all important
outcomes were assessed, and results for some regasucomes were not stated [69]. We
classified the remaining five trials as at low refibias, as these studies reported all the

important outcomes [50,51,54,57,68].

Other potential sources of bias

Thirteen studies were at low risk of bias with nefgato the funding source
[1,3,5,9,10,22,27,46,50,51,54,57,68]. In genetalding was received from non-profit
organizations, such as the government, researciisgrasearch centres and hospitals. One
study did not provide details on funding and wasgefore considered to be at unclear risk of
bias [69]. It was possible to construct funnel plfair physical function and pain intensity
(Fig. 4; Fig. 5; respectively). Neither of the @atas indicative of publication bias.

Other sources of bias identified and considerduigsrisk were that one study was a cluster
randomised trial [50], and in another study, bol frms were offered usual care but authors
failed to monitor the actual use of this, and tfeeoutcomes may have been influenced by
the use of additional usual care therapies [57¢ €lndy did not provide sufficient
information to assess other sources of bias anddeasied as at unclear risk [69]. All other

included trials were considered as free from ahgiosources of bias.
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Effects of interventions

Of the 14 included trials, four studies contributieda to at least two and 10 studies only to
one of the review’s primary outcomes. Thirteen Esidhvestigated at least one of the
review’s secondary outcomes. We have summarisecksudts for the primary outcomes in
the ‘Summary of findings for the main comparisable and for the secondary outcomes in
the ‘Additional summary of findings’ table (TableaBd 4). We have presented the summary

of effect estimates for each comparison in Table 7.

Primary outcomes

Eleven studies with 1288 participants investigatlegsical function
[1,3,5,10,22,46,51,54,57,68,69]. Higher scorescaigid worse functioning. To ensure the
direction of all scales had the same meaning, outcdata were subtracted from the
maximum score for seven studies [10,46,51,54,56%8Currently, there is no evidence that
booster sessions provide additional benefits imsenf physical function in patients with
CMP after a self-management intervention (SMD -09836 CI -0.32 to 0.06; P = 0.18;
Analysis 1.1; Fig. 6).

Seven studies with 1027 participants investigatad-pelated disability
[9,10,27,46,50,51,54]. Higher scores indicated @éidavels of pain-related disability. To
ensure the direction of all scales had the samaimgaoutcome data were subtracted from
the maximum score for two studies [9,46; respebtjv@here is no evidence that booster
sessions had additional benefits with regards io-pated disability in patients with CMP
after a self-management intervention (SMD -0.18/695l -0.36 to 0.03; P = 0.11; Analysis
1.2; Fig. 7).

Two studies with 331 participants investigated psali-efficacy [10,51]. Higher scores

indicated higher levels of pain self-efficacy. Téé no evidence that booster sessions had
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additional benefits with regards to pain self-eftig in patients with CMP after a self-
management intervention (SMD 0.15, 95% CI -0.00.86; P = 0.18; Analysis 1.3; Fig. 8).
For the outcomes of physical function and painteglalisability, there were serious concerns
with the risk of bias, inconsistency across théelistsiand serious imprecision in the results.
For pain self-efficacy, there were serious conceurtis the risk of bias, inconsistency across
the studies and very serious imprecision in thaltesThe evidence was direct and
publication bias was not detected for any of thie@ames. Overall, the quality of evidence for

all primary outcomes was very low.

Secondary outcomes

Thirteen studies with 1548 participants investiggtain intensity
[1,3,5,9,10,22,27,46,50,51,54,57,68]. Higher scardikated higher pain intensity. To ensure
the direction of all scales had the same meaniigome data were subtracted from the
maximum score for one study [68]. Currently, thierao evidence that booster sessions
provide additional benefits in terms of pain inigns patients with CMP after a self-
management intervention (SMD -0.22, 95% CI -0.46.62; P = 0.07; Analysis 1.4; Fig. 9).
Eight studies with 1073 participants investigategression [9,10,46,50,51,54,57,68]. Higher
scores indicated higher levels of depression. Buenthe direction of all scales had the same
meaning, outcome data were subtracted from thermaniscore for six studies
[10,46,51,54,57,68]. There is no evidence that tewaessions had additional benefits with
regards to depression in patients with CMP afglimanagement intervention (SMD -0.17,
95% CI-0.37 to 0.03; P = 0.10; Analysis 1.5; Hi@).

Four studies with 451 participants investigatedimgpvith pain [9,10,51,57] with measures
including various subscales. Outcome data weraebed from the 'Diverting attention' item.

Higher scores indicated better coping ability. Ehierno evidence that booster sessions had
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additional benefits with regards to coping in patsewith CMP after a self-management
intervention (SMD -0.28, 95% CI-0.99 to 0.42; B.43; Analysis 1.6; Fig. 11).

Four studies with 304 participants investigatedh maitastrophising [9,10,46,57]. Higher
scores indicated higher levels of catastrophisiiingere is evidence that participation in
booster sessions was associated with a signifreaiction in pain catastrophizing in patients
with CMP after a self-management intervention (SN2, 95% CI -0.64 to -0.19; P =
0.0004; Analysis 1.7; Fig. 12).

Three studies with 272 participants investigatedttnent adherence [3,5,27]. Two of these
trials [5,27] presented the outcome as dichotonamasone trial [3] as continuous data.
Taking into account the potential bias and lossfairmation with dichotomising continuous
data [36], we only pooled the two trials togethéhvthe same data type [5,27] and we
presented the findings of the third trial sepayal8]. Both data sets showed that currently
there is no evidence that booster sessions hatladdibenefits with regards to treatment
adherence in patients with CMP after a self-managenmtervention ((OR 1.9, 95% CI1 0.98
to 3.87; P = 0.06; 168 participants; Analysis Eig. 13); (SMD -0.38, 95% CI -1.70 to 0.94;
P = 0.57; 104 participants; Analysis 1.9; Fig. 14))

For pain intensity, depression and coping, thenewerious concerns with the risk of bias,
mainly pertaining to inconsistency across the gisidind serious imprecision in the results.
For pain catastrophising and treatment adherehegs wvere serious concerns with the risk of
bias, inconsistency across the studies and veiguseimprecision in the results. The
evidence was direct and publication bias was ntetatied for any of the outcomes. Overall,

the quality of evidence for all secondary outcomves very low.
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Heterogeneity

12 statistic was in excess of the ‘substantialeirold for pain intensity (80%), physical
function (64%) and coping (91%). It was in-betwé&enderate’ and ‘substantial’ threshold

for pain-related disability (57%), depression (58l treatment adherence (54%). However,
for these outcomes, evaluation of the confidenterwals presented a poor overlap, indicating
heterogeneity across the studies. There was noriergdeterogeneity for pain

catastrophising (0%) and pain self-efficacy (098][3

Subgroup analyses

We were able to perform all three pre-planned sulpgenalyses on physical function,
however, only one subgroup analysis was possibjgaonrelated disability. As we did not
identify heterogeneity across trials that contréautiata to pain self-efficacy, we did not carry

out further subgroup tests on this outcome.

Treatment type of the initial programme: single aldgl versus multidisciplinary

interventions

Subgroup analyses comparing single modality to idiattiplinary rehabilitation revealed that
treatment type had no influence on physical fumc{©hiz = 2.94, df = 1 (P = 0.09), 12 = 66%;
Analysis 1.10; Fig. 15). For pain-related disapijlgince only one trial investigated single

modality treatment, the sample size was inadedogterform this subgroup analysis.

Treatment intensity of the initial programme: irge@ versus brief weekly sessions

It was not possible to categorise two studies duedufficient information and these have
been excluded from this subgroup analysis [9,68jestigation of the effects of intensive and

brief weekly sessions showed no subgroup differemath regards to physical function (Chi2
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=0.54,df =1 (P =0.46), I2 = 0%; Analysis 1.Flg. 16) or pain-related disability (Chi2 =

0.66, df = 1 (P = 0.42), I2 = 0%; Analysis 1.13gFL7).

Method of delivery: face-to-face versus remotelivdeed boosters

Investigating the impact of face-to-face and renustievery, the lack of subgroup differences
indicated that delivery methods did not influenbgscal function (Chi2=2.86, df =1 (P =
0.09), 12 =65.1%; Analysis 1.12; Fig. 18). Formpaelated disability, only one trial was
available with face-to-face delivery, therefores #mall sample size did not allow for

subgroup analysis.

Sensitivity analyses

We planned a sensitivity analysis to examine tbatinent effects in trials with low risk of
bias. However, all studies were at high risk, tliwgas not possible to conduct this analysis.
The second sensitivity analysis aimed at excluttiads with imputed means or SDs. There
was only one trial [9] where SDs from the no boogteup was not reported in the follow-up
data which we replaced by pre-treatment measumnoRing this study from the analysis did
not result in changes to the treatment effects.tfiind and fourth analyses were to exclude
trials with less than 20 patients per trial arm alhu$ter randomised trials. From each
analysis, only one study was excluded [1,50; respdyg] and made no difference to the

results earlier described.
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DISCUSSION

Summary of main results

In this review, we aimed to investigate if addirapbter sessions to CMP self-management
interventions has additional benefits in sustainiregtment effects. We identified 14 RCTs
(1695 patients; 820 booster, 875 no booster) thapared patients receiving booster
interventions to patients with no subsequent bosstiter completing the same Initial
treatment programme. Comparisons provided low tualidence that supplementing self-
management programmes with booster sessions sy reduced pain catastrophising
(four studies; 304 patients), one of the secondatgomes. We did not find benefits to any of
the primary outcomes of physical function (11 s&g¢lil288 patients), pain-related disability
(seven studies; 1027 patients) and pain self-&ffi¢avo studies; 331 patients). Neither were
there benefits to the secondary outcomes of ptemsity (13 studies; 1548 patients),
depression (eight studies; 1073 patients), cogmg ctudies; 451 patients) or treatment
adherence (three studies; 272 patients).

Subgroup analyses on the primary outcomes were tdined whether the intensity of the
main intervention, the number of disciplines invaxvn intervention delivery and method of
delivery (remote vs face to face) influenced tHeatfof the boosters. We found that the
different intensities of the main intervention, didt influence physical function and pain-
related disability, and treatment type and methiodietivery of boosters did not affect
physical function. For the latter two subgroupdesdhta for pain-related disability were
sparse and it was not possible to include thisénanalyses.

The results of this review show that currently éhrlittle evidence that booster sessions are

an effective way to improve outcomes for CMP foliogvself-management interventions.
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Quality of the evidence

Overall, the quality of evidence is very low. Thaimreason for this is that all included
studies were at high risk of performance bias. Whiinding of participants may not be
possible, blinding of the outcome assessors iseiGiburces of bias were attrition bias and
reporting bias. Aside from all studies being athhiigk of bias, there were also small sample
sizes and heterogeneity of interventions and ppatits which meant the overall quality of
evidence is low.

Outcome reporting was inconsistent across the dedstudies and not all studies focussed
on the recommended outcomes outlined by IMMPACT gl Core Outcome Measures in
Effectiveness Trials (COMET) [75]. Use of surrogatecomes may lead to the
recommendation of treatments with little meaningliiical benefit and reduces the ability to
pool data across studies.

Adverse effects data were poorly recorded acrasgdiard. Of 14 included studies, ten did
not report on adverse events. All four studies did were on participants with persistent
knee pain: three RCTs reported an increase in gaigefor a total of 12 participants in the
trials. One study did not find any harmful effedislverse events influence treatment
compliance and failing to collect data on thestésefore a significant design oversight for

studies that aim to improve behaviour maintenance.

Potential biases in the review process

We minimised the potential study selection biagendi restricting the language, sample
size, status and year of publication of trials. tAlls reported mean and SD outcome values,
therefore, there was no need to impute any missatg. Although in one study, we replaced

follow-up SD data for the control group by the HeeSD measures, when we removed this
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study from the analysis it did not appear to imphettreatment effects. Funnel plot
evaluation did not indicate the presence of pubbcabias, however, the possibility that trials
with both positive and negative effects were ndilighed should not be ignored.

This review’s crucial biases can be attributechieofew numbers of trials and small study
populations for most outcomes, the high clinical arethodological heterogeneity among
trials and the high risk of bias in all includeddies. In view of this, results of data analyses
in this review are not robust, and publication ighter quality studies may substantially alter

the magnitude and direction of effect estimatesthnd the conclusions of this review.

Limitations and applicability of evidence

All included trials were performed in developed etries in Europe, North America and
Australasia. It remains uncertain whether theseanés can be applied to patients living in
other cultural environments and less developedetancome countries.

In the included studies, 92% of all participantgeviemale. This review considered patients
with all types of CMP (e.g. OA, back pain, neckrpdibromyalgia), and combined findings.
Many of these conditions are more prevalent in wof28,49], in particular fiboromyalgia,
where 80-90% of cases are diagnosed in female3 2] gender differences in patient referral
to and participation in, chronic pain self-managetieterventions are not well known and
the high proportion of female patients in this esvimay well reflect real world differences.
To be included in this systematic review, studiesidd have needed to identify themselves as
experiments in self-management intervention. Selfragement skills are also delivered in
other settings, for example, multidisciplinary amimpain rehabilitation programmes and
psychological intervention programmes for painthese would not have been included if the

self-management component was not explicitly stdtethis respect, the long-standing calls
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to standardise the description of all pain-relatechplex interventions would be useful in the
future. [61].

Trials included participants who had suffered frGMP for a variable amount of time (e.g. 1-
2 years, 3-5 years and 10 years or over), and studés had patients with high, whereas
others with low baseline symptom intensity. Highaseline symptom levels and longer
duration of pain are predictive factors of pooromme following rehabilitation [40,42,44].
Although subgroup analysis was not pre-plannec#&mmene the impact of these factors, it
may be that those with a more severe, longer durati baseline symptoms will not benefit
as much from booster interventions as those whash#dred from less severe CMP for a
shorter time. The observed effect estimates mag baen influenced by these variations and
these characteristics should be taken into acdmefiote extending the applicability of these
results to any severity and any duration of symstofuditionally, there was considerable
clinical heterogeneity in the booster interventitimsmselves. The therapies that were
packaged together within these interventions wareed for example in the exercise regimes
and in the components of cognitive and behavidueatments. There was also an imbalance
in the rehabilitation programmes in terms of plgogmphasis on psychological, physical and
social factors.

Moreover, there were inconsistencies across tHesaaed to report the outcome of the
interventions, therefore, results were calculatedl @resented in SMD units. A major
limitation of using this method is that their examtaning is more difficult to interpret [33].
Self-management interventions are multicomponehabeural interventions and are
therefore complex by nature [61]. Wide variationntervention design and trial methodology
is a problem that is often encountered in reviefxsomplex interventions [21,41]. This
heterogeneity is difficult to overcome [66] andrihes a danger that it drives us to ignore

what we can glimpse from the pooling of our knowgjedOur review shows that it is unlikely
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that long-term outcomes after self-managementuetdérons can be improved by simply
doing more of the same in booster interventiondy @mee of the 14 studies included in this
review used behaviour change theories to guideati@nale of their booster intervention: one
study stated that the booster interventions weigeguby social cognitive theory, self-
efficacy and the transtheoretical model [3], o tested booster interventions specifically
targeting catastrophizing [9], and one study taddéear avoidance and catastrophizing,
specifically adding acceptance and commitment theaad mindfulness components [46].
Although current opinion favours the use of behavibeories in guiding the design and
evaluation of behavioural interventions, a recentaw shows that use of theory in self-care
research is limited [39]. Our review adds to theréture that calls for a better understanding
of behaviour change maintenance [47] and signatiniwians and health policymakers that
adding booster sessions to prolong self-managebaaviour is likely to be more effective

when they are done in the context of research stgbby a clear theoretical framework.

Agreements and disagreements with other studies oeviews

To date, there have been no systematic reviewsiiogwn the effects of booster sessions
following a self-management programme. Only oneméceview paper which evaluated
interventions aimed at enhancing therapeutic egem@ilherence in older adults with
musculoskeletal pain identified two studies examgrivooster sessions [59]. Their pooled
analysis revealed from moderate-quality evidensmall but significant effect of booster
sessions. The present review did not reach statistignificance, however, showed some
signs of enhanced treatment adherence with boo3teese differences in findings may be
attributable to the inclusion criteria of both rewis: only one of the two studies was included
in the current review [5]. We marked the otherltinaligible because the experimental and

control groups received different therapies inrtig@n intervention [63] making the true
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effects of the boosters impossible to conclude.eNafithe other outcomes investigated in the
present review was assessed by Nicolson et al, fa®jefore it was not possible to compare

findings for the other comparisons and supporréselts with an explanation.

AUTHOR'S CONCLUSIONS

Implications for practice

There is little evidence that adding booster sessio CMP self-management programmes is
an effective way to improve treatment gains achdedkaring the primary therapy. This review
has found a significant reduction in pain catastisipg levels but given the negative results
for all primary outcomes and every other secondatgome, it is likely that this is a chance
finding. Objectively, the studies were few with higeterogeneity, high risk of bias and very
low quality of evidence, and at this stage, thisilddead us to conclude that there is no
clinical practice or health economic justificatifum adding booster sessions to self-
management interventions. This finding is countertive to many clinicians and patients
rarely turn down booster sessions when offeredhodigh it is possible that booster
interventions that give strong, better outcomes vélfound, we should consider the
possibility that the tendency to offer boostera reflection of as yet unexplored barriers to

moving away from the medical model of care in bmditicipants and health professionals.

Implications for research

Behaviour maintenance after self-management intéifes is important to achieve. As
complex interventions, studies on this subject khfallow consensus-based guidance such
as the framework published by the UK Medical Rege&ouncil (MRC) [61]. Utilising this

framework, as well as clear outcomes measuremarg U dMPACT and COMET
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recommendations [19,75], would allow more meanihifierpretation of individual studies

as well as reduced heterogeneity and more intelliged robust comparison and pooling of
results.

The MRC framework includes drawing on theories @fdvioural change. Many behaviour
change theories do not tackle the issue of behawmaintenance [47] and we cannot assume
that behaviour maintenance is influenced by theesfatiors as those that govern initial
behaviour change at the time of delivery of thé-sglnagement intervention. When
designing behaviour maintenance interventions Witbsters, the rationale behind the chosen
frequency and duration of boosters should be aariénd related to the chosen theoretical

model and desired outcomes.
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Figures

Figure 1. Study flow diagram.

Figure 2. Risk of bias graph: review authors' judgat about each risk of bias item presented
as percentages across all included studies.

Figure 3. Risk of bias summary: review authorsgprdent about each risk of bias item for

each included study.
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Figure 4. Funnel plot of comparison: 1 BoosterNs.booster, outcome: 1.1 Physical
function.

Figure 5. Funnel plot of comparison: 1 BoosterNs.booster, outcome: 1.4 Pain intensity.
Figure 6. Forest plot of comparison: 1 Booster wenso booster, outcome: 1.1 Physical
function.

Figure 7. Forest plot of comparison: 1 Booster werso booster, outcome: 1.2 Pain-related
disability.

Figure 8. Forest plot of comparison: 1 Booster werso booster, outcome: 1.3 Pain self-
efficacy.

Figure 9. Forest plot of comparison: 1 Booster wgnso booster, outcome: 1.4 Pain intensity.
Figure 10. Forest plot of comparison: 1 Boostesusmo booster, outcome: 1.5 Depression.
Figure 11. Forest plot of comparison: 1 Boostesuemo booster, outcome: 1.6 Coping.
Figure 12. Forest plot of comparison: 1 Boostesnuemo booster, outcome: 1.7 Pain
catastrophising.

Figure 13. Forest plot of comparison: 1 Boostesuemo booster, outcome: 1.8 Treatment
adherence (dichotomous).

Figure 14. Forest plot of comparison: 1 Boostesuemo booster, outcome: 1.9 Treatment
adherence (continuous).

Figure 15. Forest plot of comparison: 1 Boostesuemo booster, outcome: 1.10 Physical
function: stratified by treatment type of the ialtprogramme.

Figure 16. Forest plot of comparison: 1 Boostesuemo booster, outcome: 1.11 Physical
function: stratified by treatment intensity of timéial programme.

Figure 17. Forest plot of comparison: 1 Boostesuemo booster, outcome: 1.12 Physical

function: stratified by method of delivery of boest.
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Figure 18. Forest plot of comparison: 1 Boostesuemo booster, outcome: 1.13 Pain-related

disability: stratified by treatment intensity oftimitial programme.
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Table 1. Characteristics extracted from included studies

Table 1. Characteristics extracted from included studies

Methods Country, study design, initial treatment setting, initial treatment duration, initial treatment delivered by,
delivery method of boosters, number of sessions, duration and time points of boosters, booster sessions
delivered by.

Participants Diagnosis, age, number of female and total number of participants, post-randomisation dropouts, reason for
dropouts, revised sample size, number of patients in each group, pain duration, pain intensity,

inclusion/exclusion criteria and adverse events.

|Treatment type, study groups, detailed treatments included in the initial and booster sessions. |

Interventions

Outcomes List of outcomes which were interest of this review and assessed in the study, questionnaires used for
assessment, details on questionnaires, comments on validation and time point of data collection.

|N0tes ||Other outcomes measured and additional trial arms in the study, further comments on the intervention. ‘
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