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Effectiveness of exer cise on fatigue and deep quality in fibromyalgia: a systematic

review and meta-analysis of randomised trials

Abstract

Objectives. To determine the effects of exercise on fatigu@ sleep quality in
fibromyalgia (primary aim) and to identify whichpg of exercise is the most effective

in achieving these outcomes (secondary aim).

Data sour ces. PubMed and Web of Science were searched fronpirmceuntil October

18" 2018.

Study selection: Eligible studies contained information on popuaat(fiboromyalgia),

intervention (exercise) and outcomes (fatigue eef3). Randomised controlled trials

(RCTSs) testing the effectiveness of exercise ingamson to usual care and randomised

trials (RTs) comparing the effectiveness of twdediént exercise interventions were
included for the primary and secondary aims ofgiesent review, respectively. Two
independent researchers performed the searchpsugeand final eligibility of the
articles. From 696 identified studies, 17 RCTs @33) were included for fatigue and
12 RCTs (n=731) for sleep. Furthermore, 21 RTs @eubthe effectiveness of

different exercise interventions (n=1254).

Data extraction: Two independent researchers extracted the keynadtion from each

eligible study.
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Data synthesis: Separate random-effect meta-analyses were peztbtmexamine the
effects from RCTs and from RTs (primary and secondans). Standardised mean
differences (SMD) effect sizes were calculated gisliedges’ adjusted g. Effect sizes of
0.2, 0.4 and 0.8 were considered small, moderatdagige. In comparison to usual care,
exercise had moderate effects on fatigue and d sffedt on sleep quality; SMD (95%
confidence interval) = -0.47 (-0.67 to -0.27, p.@dl) and -0.17 (-0.32 to -0.01, p =
0.04). RTs in which fatigue was the primary outcomsze the most beneficial for
lowering fatigue. Additionally, meditative exerciseograms were the most effective

for improving sleep quality.

Conclusions: Exercise is moderately effective for loweringdae and has small effects
on enhancing sleep quality in fibromyalgia. Meditatexercise programs may be

considered for improving sleep quality in fibromyial.

PROSPERO registration number CRD42018118005

Keywords. Chronic pain; Sleeplessness; Management; Physieatise;

Rehabilitation; Training; Vitality.
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INTRODUCTION

More than 80% of people with fiboromyalgia experiesevere fatigue [1] or poor sleep
quality [2], both of which are identified by peopléth fibromyalgia and healthcare
providers as priority targets for treatment. Inseghfatigue and poor sleep quality are
therefore acknowledged as core symptoms in thetegddromyalgia diagnostic
criteria [3]. Despite the importance of fatigue atekp quality, most of the research to
date has traditionally focused on pain-related @uies. For instance, the European
League Against Rheumatism (EULAR), highlights teeg¢rcise is the only therapy
supported by ‘strong’ evidence for the manageméfibmmyalgia [4]. However, the
recommendations were based on previous reviewgtbeided evidence of the

benefits of exercise for pain but unclear for othnptoms [5-9]

In their earliest works, Busch and colleagues peréal comprehensive reviews
including all types of exercise (e.g., aerobicistasice and flexibility training) [5,9].
These reviews concluded that it was unknown thecesfof exercise on fatigue or sleep
due to the paucity of research by that time. A neindf subsequent systematic reviews
focused on specific types of exercise have beehghd (i.e., flexibility [10], aerobic

[6], resistance [8] and vibration [7] training) whihave explored the effects of exercise
in fatigue and sleep quality among other outcorAitough the contribution of these
reviews to the evidence base is acknowledged,gbesidn to narrow the scope of each
review resulted in the inclusion of a restrictedntner of studies. For instance, for
fatigue, only four and two studies were includedhia reviews by Bidonde et al. [6] and

by Busch et al. [8], respectively. Consequentlys difficult to make robust conclusions
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about the effects of exercise interventions orgtesiand sleep in fiboromyalgia. In
comparison to previous reviews, a recent systemediew has focused on mixed
exercise training; i.e., where two or more typesxarcise are combined [11]. This
review included a larger number of studies (i.&.studies conducted in a total sample
of 493 adults with fiboromyalgia) and concluded ttieg effect of mixed exercise
resulted in improvements in fatigue, while omitted study of sleep quality [11]. To
date no review has summarised all relevant liteeadmn the effectiveness of exercise
interventions (of any type) on fatigue and sleealitin fibromyalgia, in doing so the
current review will include a large sample size andurately estimate, for the first

time, the effects of physical exercise on thesedutcomes.

The aims of this systematic review were: (i) toedetine the effectiveness of exercise
for reducing fatigue and improving sleep qualitypeople with fibromyalgia (primary
aim), and (ii) to identify which type of exerciggerventions might be the most

effective in achieving these outcomes (secondamy.ai

METHODS

A multidisciplinary and international task force sveet up to conduct this review. The
PRISMA guidelines were used to guide this systematriew and meta-analysis [12].
The protocol of the present review was specifieddnance and registered in the

PROSPERO database (registration number, CRD42008%).8
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Data Sour ces and Sear ches

PubMed and Web of Science were searched from iiocephtil October 18, 2018.
Search terms used in PubMed were: "Fibromyalgia3MEeAND ("Exercise"[MeSH)])
OR “Training’[All Fields]) OR "Yoga"[MeSH]) OR "Tali"[MeSH]) OR
"Qigong"[MeSH]) OR “Hydrotherapy"[MeSH]) OR "bodyareness"[Title/Abstract])
OR danc*[Title/Abstract]). In Web of Science, tteasch terms were:
TI=(fibromyalgia) AND TI=("exercise” OR "trainingOR "yoga" OR "tai chi" OR "tai
ji" OR gigong OR hydrotherapy OR "physical actiVityR "body awareness" OR

danc?).

Study Selection

Two independent researchers (FEL and CMC), perfdriine search, screened the titles
and abstracts of all retrieved articles and exadhthe final eligibility of the full-text
articles. When a paper did not report data on digtior sleep quality but the study used

guestionnaires including these outcomes, the asithiere contacted for further
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information. No restrictions were applied for laage. This review followed the PICOS

framework.

Population: adults with fioromyalgia, diagnosed using onéha&f recognised American

College of Rheumatology (ACR) criteria: 1990, 202011, or 2016.

I ntervention (exposure): based on exercise. Mixed interventions that ctediof
exercise combined with other interventions (i.e:jrderventions) were considered, so

long as exercise comprised at least, 50% of tleevantion.

Comparison: studies should have either (i) an intervention graith exercise and a
non-intervention control group (e.qg., treatmentisigal); or (ii) two exercise groups.
Therefore, the primary sub-set of studies includealomised controlled trials (RCT)

and the second sub-set of studies included ran@oigls (RT).

Outcome: fatigue and sleep quality. When a study inclunhexte than one assessment
per outcome, all the figures were extracted buy tmk most common assessment

among the included studies was meta-analysed.

Study design: RCTs and RTs were included for the primary armbsdary aims,

respectively.
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Data Extraction and Quality Assessment

Two independent researchers (CCM and DR) extrabe#ey information from each
eligible study. When the information to be extrdobeas unavailable, authors were
contacted. Disagreements were solved in a consemseisng between the independent

reviewers with a third reviewer (CMH).

The GRADE framework was used to assess the quddlitye evidence across studies
for fatigue and sleep quality separatésk of bias of individual studies was assessed
using the Cochrane Risk of Bias tool. Studies aitore of, at least, five points were
considered as having high risk of biasconsistency across studies was considered
serious when heterogeneity was higte80%).1 ndirectness was considered serious
when interventions included both exercise and axdit components (i.e., co-
interventions)I mprecision was considered serious when the 95% confideneevait

(CI) was wide and crossed the line of no effectl as such the interpretation of the data
would be different if the true effect were at omel ®f the CI or the other. Finally,

publication bias was assessed via funnel plots.
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Two researchers independently assessed risk oflIA$S and MRA) and the
inconsistency, indirectness, imprecision, and mahion bias of the included (FEL and
JGMcV) of each eligible study. Disagreements os¢hessessments were solved in a

consensus meeting between the independent revievitera third reviewer (CMH).

Data Synthesisand Analysis

For the primary aim, quantitative synthesis of RQTes, meta-analyses) were
performed using Review Manager V.5.3. (CochrandaBolation, Copenhagen,
Denmark). Statistical significance was set at p§0Siandardised mean differences
(SMD) between the exercise and control groups weneputed for both outcomes
separately. When a control group was used as aamatgp twice in the same study, we
halved the sample size of the control group. Weidimean differences were calculated
using a random effects model. Heterogeneity wassored using thef statistic (the
percentage of total variability attributed to beéwestudy heterogeneity). When
heterogeneity was high?(+50%), further explorations based on subgroups araly
were computed. SMD effect sizes were calculatedgudiedges’ adjusted g (similar to
Cohen’s d). Effect sizes of 0.2, 0.4 and 0.8 weresaered small, moderate and large,

respectively.
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For the secondary aim, a narrative synthesis stredtaround each outcome was
conducted. When at least three of the includedestyaresented similar comparisons,
we performed meta-analyses using the same methatlkdave been described for the

primary aim.

RESULTS

Study selection and characteristics

Thirty-seven unique studies were included in teigew [13—49]. Of them, four studies
included 3-arms (i.e., control group and two exsac¢ntervention groups, each one with
a different exercise training such as aerobicgnoap and flexibility in the another
group) and therefore they were included for addngdsoth aims of the present review
[40-43]. Thus, a total 20 RCTs [13-20,25,36,40-a48] 21 RTs [21-24,26—35,37—43]

were included in the review. Figure 1 displays dSNRA diagram.

From the 20 included RCTs that compared the effent@iss of exercise vs. usual care, 9

included both outcomes of interest [14,16,17,19,2@3,44,46], 8 included only
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fatigue [13,15,18,25,36,40,42,50] and 3 includely steep quality [45,47,49]. From
the 21 included RTs that compared the effectivenéd#ferent exercise interventions,
12 included both outcomes of interest [21-23,23281,33,37,39,41,43], 7 included
only fatigue [24,26,29,32,35,40,42], and 2 includedy sleep quality [34,38]. A
summary of the characteristics of the RCTs andiRdlsded in the present review is

presented in Supplementary Tables S1 and S2, tesgigc

A moderate risk of bias was present in most ofrtbkided RCTs and RTs (see
Electronic Supplementary Figures S1 and S2 foralveummaries and Electronic
Supplementary Figures S3 and S4 for specific infgiom on each individual included

work per study design). No study reported havingfleds of interests.

Synthesis of the data

Figure 2 presents a meta-analysis conducted in f808le with fibromyalgia (61%
randomly allocated into exercise interventions)cémparison to usual care, exercise
interventions were effective for reducing fatigndibromyalgia; pooled SMD (95%

Cl) =-0.47 (-0.67 to -0.27). This finding was rabacross two sensitivity analyses, as
showed in Supplementary Figures S5 and S6: (i) vehstlady with high risk of bias
[40] was not included in the meta-analysis; po@®&tD (95% CI) =-0.49 (-0.71 to -

0.27), (ii) when fixed effects model were computedpled SMD (95% CI) =-0.40 (-

10
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0.53 to -0.26). Supplementary Figure S7 presemtéuhnel plot, which did not indicate

publication bias.

Due to the high heterogeneity (i.€551%) observed across RCTs testing the effects of
exercise on fatigue, we explored several post hatyaes. Most of them were not
significant as the effects on fatigue were sintilatween (i) levels of adherence: studies
in which participants had to attend to, at lea@%o®f the training sessions (i.e,
adherence) to be included in the analyses and #todees with a lower or no adherence
criterion, (ii) gender of participants: studiesahich only women participated vs those
in which both genders were included, (iii) typamkrvention: only exercise vs co-
interventions, (iv) type of exercise: meditativeemise programs (i.e., Tai Chi, Yoga
and Quigong) vs others (i.e., aerobic, musculastasce and flexibility), (v) sample
size, those with at least 20 participants in eaoligvs the others, (vi) type of setting in
which exercise was performed: land-based vs wadsedh (vii) training intensity: low-
to-moderate vs moderate-to-high. Supplementarydig$8 to S14 show all these non-
significant findings. Interestingly, those studiesvhich fatigue was the primary
outcome (Figure 3) and employed a shorter (legs 2daveeks) non-aerobic exercise
intervention resulted in greater impact on fatiggreater effect sizes) than comparative

studies; Supplementary Figures S15 and S16.

Figure 4 presents a meta-analysis conducted irp&8fle with fiboromyalgia (59%
randomly allocated into exercise interventions)cdémparison to usual care, exercise

interventions had a small effect on enhancing stpegity in fiboromyalgia; pooled

11



231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

SMD (95% CI) =-0.17 (-0.32 to -0.01). This findimgas robust across two sensitivity
analyses, as showed in Supplementary Figures SL3H8x (i) when a study with high
risk of bias [45] was not included in the meta-gsi; pooled SMD (95% CI) =-0.19 (-
0.35to -0.02), (ii) when fixed effects model wemmputed; pooled SMD (95% CI) = -
0.17 (-0.32 to -0.02). Due to the small heteroggr(ek., F= 5%), post hoc analyses
were not needed. Supplementary Figure S19 pregenfannel plot, which did not

indicate publication bias.

Table 1 shows that when comparing exercise vs.l gswe, there was ‘low to moderate’
guality evidence for the beneficial effects of exee on fatigue, while the evidence was

‘moderate’ for benefits on sleep quality.

In the 21 RTs included in the present review, aewghge of exercise interventions
were implemented and compared in a total of 12%pleewith fiboromyalgia (all
randomly allocated into different interventionshusg, it was difficult to perform robust
comparisons. However, we were able to quantifyammparison for sleep quality and
three for fatigue. First, when comparing differgtes of exercise, meditative exercise
programs were more effective for improving sleepligy but not for lowering fatigue;
Figure 5, pooled SM[®5% CI) =-0.80 (-1.57 to -0.02) and Supplementagure S20,
pooled SMD(95% CI) =-0.39 (-0.88 to 0.11), respectively. &t the effectiveness of
resistance vs flexibility training was similar fiatigue; Supplementary Figure S21,

pooled SMD (95% CI) = -1.64 (-4.31 to 1.02). Thitide effectiveness of water vs land-

12
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based exercise was also similar for fatigue; Supplgary Figure S22, pooled SMD

(95% CI) = 0.00 (-0.42 to 0.43).

DISCUSSION

This systematic review set out to determine theotiffeness of exercise on fatigue and
sleep quality in those with fiboromyalgia and tontly which type of exercise
interventions might be the most effective in acmguhese outcomes. In the current
review we have found that, in comparison to usae cexercise has moderate effects
for lowering fatigue and small effects for improgisleep quality. We have also
observed that, in comparison of other types of@ger meditative exercise programs
were more effective for improving sleep quality bot for lowering fatigue. In
interpreting the findings of this review a numbéfaxtors must to be noted. First, most
of the studies were based on aerobic exercise., Theigffect sizes of the present meta-
analyses may reflect more accurately the effecégerof aerobic training on fatigue and
sleep quality than the effects of other types @reise. Indeed, we observed that those
exercise interventions that did not include aer@xercise seemed to be more effective
at reducing fatigue. Second, the effects of exerarsfatigue were highly variable
across studies{E 51%) and remarkably higher when fatigue wash@ outcome.
Third, there is a lack of high quality studiesie field and consequently the quality of
evidence provided in the present review is low tmlarate for the effectiveness of

exercise in reducing fatigue (the evidence is wota of exercise but the effect size is

13
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unclear, likely to be moderate) and moderate faalkeifects of exercise (of any type)

on enhancing sleep quality.

Effectiveness of exercise for reducing fatigue in fiboromyalgia

Due to the limited number of studies included ieyious meta-analyses, their findings
were inconclusive and inconsistent. For examplescBwand colleagues meta-analysed
two resistance training studies (n=81) showingificant pooled reductions on fatigue
(p<0.001) [8]. However, Bidonde and colleagues haegently meta-analysed four
aerobic exercise studies (n=286) [6] in which theajue of the pooled effects for the
exercise group was 0.06. Recently, Bidonde an@aglles have meta-analysed a
sample size of 493 adults with fibromyalgia estimgithat the effects of mixed
exercise training (i.e., where two or more typesx#rcise are combined) on fatigue
were significant (p<0.001) [11]. Using similar sséital methods to previous meta-
analyses but in a larger sample size (n=1003)poaled estimation showed that
exercise produces significant and probably a megmliimoderate effect size)
reduction in fatigue in fiboromyalgia. Thus, the qmehensive approach followed in the
present meta-analysis allowed us to robustly deternfior the first time, the overall

effects of exercise on fatigue in large sampleedfge with fibromyalgia.

Effectiveness of exercise for improving sleep quality in fibromyalgia

14
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Previous meta-analyses were unable to determineffibetiveness of exercise on sleep
quality in fiboromyalgia due to the paucity of resda Indeed, most of them failed to
find RCTs on this topic. Given the extent of slegpfunction in those with
fibromyalgia, it is important to determine the etigeness of exercise for improving
sleep quality in this population. The most compreiinve review to date included only
two studies examining sleep and reported modeftdete of exercise for enhancing
sleep quality (n= 104) [51]. The number of includddies in the present work was
considerably higher (13 RCTs, n=806) leading usetiter estimate the effectiveness of
exercise for improving sleep quality in fioromyalgirhe effectiveness of exercise (of
any type) in enhancing sleep quality in fiboromyalgias limited (small effect),
however, meditative exercise programs (i.e., Taj €bga and Quigong) may offer a
promising approach. Although there are potentiatimeaisms which can provide a
rationale to support the effectiveness of medieatixercise on improving sleep quality
(see, next section), our finding is based on amrégipe estimation (SMD (95% CI) = -
0.80 (-1.57 to -0.02)), from a relatively small gdensize (141 participants in meditative
exercise vs. 177 participants in other types of@se). Thus, further high quality

experimental research is required to confirm onteebur findings.

Exercise mechanismsfor fatigue and sleep quality in fiboromyalgia

Aberrations in the central nervous system are Wwadwn in fibromyalgia [52—-54]. For

example, in comparison to non-fiboromyalgia contralsnormal levels of metabolites

15
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(e.g., reductions in the ratio of N-acetylaspartatereatine) have been observed in the
hippocampus of people with fiboromyalgia [52] as el structural abnormalities (e.qg.,
lower volume) [53] and functional changes (e.gcréased activation) [54]. Another
system that might be altered in fibromyalgia is llgpothalamic-pituitary-adrenal axis
(HPA) as well as a sympathetic hyperactivity mestidty a dysfunction in the
autonomic nervous system (ANS) [55]. These altenatimay in turn be related to
increased levels of fatigue [52]. Interestinglyerise may revert these aberrations by
regulating the levels of metabolites as well agrmoting angiogenesis, neurogenesis

and connectivity of the hippocampus [56,57].

In the present meta-analyses demonstrated thatiegdrad a small beneficial effect on
sleep quality in fibromyalgia. In this disease, ésaxtivity of the sympathetic nervous
system is well-documented and, thus, stress lerelsonsiderably high [58,59].
Physiological responses to exercise often includecaease in this sympathetic tone
and a shift toward parasympathetic activity, whitkurn may be related to muscular
and nervous relaxation, leading to reductionsnesstlevels and, finally, to
improvement in sleep quality [60—62]. In this respeur review showed that
meditative exercise programs were more effectivienproving sleep quality than other
types of exercise. Although meditative exercisgai in fibromyalgia, little is known
about their mechanisms of action. It is likely ttias type of exercise is able to enhance
the parasympathetic activity and reduce sympathetie by decreasing activation of
HPA axis. Moreover, meditative exercise may fagibtenhanced rapid eye movement
(REM) sleep by increasing central nervous systdnbitory c-aminobutyric acid

(GABA) and serotonin levels [63].
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Clinical applications

The recent European League Against Rheumatism (BR)tAcommendations for the
management of fibromyalgia, highlight exercisetesdnly therapy with a strong level
of evidence [4]. These recommendations were basékeofindings provided by
systematic review of previous reviews. As we hageussed, while previous
systematic reviews showed reliable findings fonpaanagement, they have provided
limited evidence on the effectiveness of exeramadducing fatigue and increasing
sleep quality in fiboromyalgia [6,8]. The presenttazanalyses suggest that the
effectiveness of exercise may differ for differemtcomes. This means that it cannot be
assumed that the benefits of exercise on pain aitoatly extend to other symptoms of
the condition. An interesting finding for healthearoviders has emerged from our
review in that fatigue reductions were higher wktiemain outcome of the study was
fatigue. Therefore, instead of designing a ‘fiX-akercise protocol for fibromyalgia,
exercise programmes should be designed as outgoecdis, by considering how
fiboromyalgia manifests in the person who is goimghgage in the programme. For
example, meditative exercise programs (e.g., Tap€Rigong) may be more advisable

for people with fibromyalgia who experience diffigusleeping.

The studies included in the present systemati@veinvestigated a wide range of
exercise programs, including different types ofreise, intensities, frequencies, and

program duration. Although we explored several {hast analyses, we were unable to
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determine the most effective exercise interventwmeducing fatigue. From our
approach to subgrouping the effects of differemreise interventions, in comparison to
usual care, we observed that the ideal interveritiolowering fatigue in fibromyalgia
seems to be specifically designed for such outcdests less than 24 weeks and does
not involve aerobic exercise. Collectively, thethlgeterogeneity that emerged from the
effects of exercise on fatigue limits the estalstieht of evidence-based guidelines.
Although the American College of Sports Medicin€C@M) has launched specific
recommendations to consider when conducting exematsrventions in fiboromyalgia
[64], a recent review has reported poor therapeuaticlity of studies that accomplish

these ACSM exercise recommendations [65].

Standard exercise interventions for the ‘averaganost common profile’ of people
with fibromyalgia seems misjudged as people withdimyalgia are heterogeneous [66].
Thus, personalised exercise programs are warrantéais context, some people with
fibromyalgia may experience fears related to engagi exercise [67] or a discordance
of being more capable to engage in exercise thaaligperceived [68]. People with
these characteristics may be more likely to expegeexercise as stressful. Therefore,
exercise interventions should not only be tailax@tdow fibromyalgia manifests in each

person but also to (more) general characterisfitiseoperson.

Implications for research agenda
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Findings of the present study provide evidencecatilig that exercise is effective for
reducing fatigue in fiboromyalgia. However, futuesearch is needed to determine what
type of exercise is most beneficial for people viitinomyalgia, which intensity is best,

the optimal length of the training, as well as thest beneficial delivery method.

Our findings indicate that exercise seems to prematy small benefits on sleep
quality in fiboromyalgia, and while relaxation igatential mechanism by which
exercise might improve sleep quality, not all typégexercise promote relaxation. Thus,
meditative exercise programs that do suppose & Iplwesical load than other types of
exercises could be more effective for enhancingpstpuality in fiboromyalgia.

Therefore, future large experimental studies ohlggality, testing the effectiveness of
very gentle exercise specifically designed for exgivag sleep quality in fibromyalgia
are warranted. Additionally, further research tegthe effectiveness of exercise in

objectively measured fatigue or sleep quality isresated.

Limitations and strengths of the present study

The most common limitations among the includedistudere: (i) the long-term

effects of the interventions were not reported,résults were not stratified by sex and
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most of the participants were women. Moreover, Wendt include conference
proceedings and other types of grey literaturetdube often low quality of reporting

in conference abstracts.

Conclusions

We provided low-to-moderate quality evidence thadreise is moderately effective for
lowering fatigue and that there is moderate evidefcsmall effects of exercise for
enhancing sleep quality in fiboromyalgia. Althouglesulative, meditative exercise
programs may be a promising approach for improgiegp quality in fioromyalgia. As
most of the interventions involved aerobic exerciesearch using other types of
exercise is warranted. Instead of designing ‘fixaald ‘one size fits all’ protocols,
exercise programmes, in order to be as effectiymasible, should be specifically
designed for the outcome that is targeted andréallto the characteristics of the person

who is going to engage in the exercise.
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436 Tables(Legends)

437 Tablel. Level of quality of the evidence for the effeetiess of exercise for reducing

438 fatigue and enhancing sleep quality in fiboromyalgia

439

440 ClI, Confidence interval; SMD, Standardised meafetkhce
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Figures (L egends)

Figure 1. Flow chart showing the results of the selectiarcpss.

* Four studies included a usual care (control) grand two different exercise
interventions. Thus, they were included in the gsed related to the primary and

second aims of the present review.
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Figure 2. Pooled effects of randomised controlled trialslgsiag the effectiveness of

exercise in reducing fatigue in people with fibraiga.

Analyses were conducted using a random effects InGtlesConfidence Interval; df,
degrees of freedom; Std, Standardised; SD, Staridarcition; IV, Inverse Variance;
A, Aerobic exercise; Co-,

Co-intervention (Edu, education; Photo, photothegxalp, Flexibility exercise; L- and
W-B, land- and water-based exercise, respectiyleditative exercise; R,

Resistance exercise; TC, Tai Chi; Y, Yoga.
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Figure 3. Post hoc analysis showing the pooled effectsmmdomised trials analysing
the effectiveness of studies in which fatigue wesgrimary outcome vs. the remaining

studies for lowering fatigue in people with fibroaigia

Analyses were conducted using a random effects InGtleConfidence Interval; df,
degrees of freedom; Std, Standardised; SD, Staridarcition; IV, Inverse Variance;
A, Aerobic exercise; Co-, Co-intervention (Edu, ealion; Photo, phototherapy); F,
Flexibility exercise; L- and W-B, land- and wateaded exercise, respectively; M,

Meditative exercise; R, Resistance exercise; TCChg Y, Yoga.
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Figure 4. Pooled effects of randomised controlled trialslysiag the effectiveness of

exercise in enhancing sleep quality in people Wittomyalgia.

Analyses were conducted using a random effects InGtlesConfidence Interval; df,
degrees of freedom; Std, Standardised; SD, Stariarcition; IV, Inverse Variance;
A, Aerobic exercise; Co-, Co-intervention (CBT, @dtye Behaviour Therapy; Edu,
education; Photo, phototherapy); F, Flexibility exee; L- and W-B, land- and water-
based exercise, respectively; M, Meditative exerdy Resistance exercise; TC, Tai

Chi; QG, Qigong; Y, Yoga.
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Figure5. Post hoc analysis showing the pooled effectsrmmdomised trials analysing
the effectiveness of meditative exercise vs. tiheaiaing types of exercise for

enhancing sleep quality in people with fiboromyalgia

Analyses were conducted using a random effects InGtleConfidence Interval; df,
degrees of freedom; Std, Standardised; SD, Staridarcition; IV, Inverse Variance;
A, Aerobic exercise; AC, Ai Chi; AgBD, Aquatic Biadza; BA, Body Awareness; F,

flexibility exercise; TC, Tai Chi.
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Table 1. Level of quality evidence for the effectiveness of exercise for reducing fatigue and enhancing sleep quality in fibromyalgia.

Certainty assessment Ne of participants Effect
: — Certainty Direction
Ne of . Risk of . . .. Publication : Usual SMD :
sudies Study design bias Inconsistency | Indirectness | Imprecision bias Exercise care (95% CI) Size
Outcome = Fatigue
17 Randomised Not Serious Not serious Unclear Not serious 612/1003 | 391/1003 -0.47 Moder ate OO In favour of
controlled serious (62%) (39%) (-0.67 to to ®@®®O exercise
trials -0.27) Low to
moderate
Outcome = Sleep quality
12 Randomised Not Not serious Not serious Serious Not serious 431/731 300/731 -0.17 Small (Y11 @) In favour of
controlled serious (59%) (41%) (-0.32to0 Moderate exercise
trials -0.01)

Cl, Confidenceinterval; SMD, Standardised mean differences




Exercise (Experimental)

Usual care (Control)

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean s5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI
Wong et al, 2018 (M-TC; L-B) -2.4 i 74 17 Q02 1.4=2 14 33% -2 13 [-3.04 -123] 4

Alentorn-celi et al., 2008 (4 & F;, L-B) 43 1=2.3 12 FiLs) 18.9 10 2.7% -198[-3.03, -0.92] +

Etnier et al., 20049 (F & KE; L-B) SEE 17.1 B BYE 17.1 o] 2.3% -155[-2.71 -0.39] 4

Da Silva et al, 2017 (A & F, L-B;, Co-phaoto) -1.2 1.1 210 -1 1.4 10 4.0% -08&[-1.65% -007] 4

Wigers et al., 1996 (& L-B) -27  22.48 16 3 3935 17 45% -081[-152, -0.10] +

YWallkeinen et al., 2008 (4 & B, L-B) -19.08 3509 1= H.27 3203 11 37RO -0FB[-162, 006] 4

Hakkinen et al., 2001 (E; L-B) -1= 35.04 11 1 4 35 10 3.4%  -07% 164 0.14] 4

Carson et al, 2010 (M-Y; L-B] -1.6 3.3 &2 032 273 26 5% 083 [-1.21, -0.05] 4

Tomas-Carus et al., 2007 (& -/ -1.5 312 17 0.3 3.049 17 4 7% -057[-1.25% 0.12] +4

McBeth et al,, 2012 (& L-B) -3.6 .24 94 -0 7. .BE 4 4 S =039 [-0.76, -0.032]

Collado-Mateo et al, 2016 (4 & L-B) -0.64 299 41 022 & BE 35 B -0 20 [-0.75% 0.1%]

Azssumpgdon et al, 2018 (R; L-B) -1.93 4.2 16 -0.27 F.5 7 24%  -0320[-1.19 059] 4

Da Silva et al, 2017 (A& F, L-B) -0.5 1.46 210 -1 1.4 10 42% 027 [-1.03, 050] 4

Mannerkorpi et al, 2000 (A & F; W-B; Co-edu) —0.9 2 35 20 -0.1 .41 20 5.6%  -0.26[-0.83, 0.31]

Azssumpgdon et al, 2018 (F; L-B) -1.58 291 14 -0.27 F.5 7 3.3%  -026[-1.17, 0.65] 4

McBeth et al, 2012 (& L-B, Co-CBT) -2.7 7.5 a4 -0 7. .BE 4 4 S -0 23 [-0.55% 0.12]

Gianotti et al., 2014 (& F & R L-B; Co-edu) ~4.8 16.39 20 -1.42 10,43 12 45% -0.23 [-0.95, 0.49]

YWan Santen et al, 2002 (4 B, F & K, L-B) -5.1 16.14 AT -1.9 1%.329 28 B4 -0.20[-0.69 0.29]

Schachter et al., 2003 {4, longer bouts; L-B) -0.5 241 =1 -0.5 3.45 18 SOa% Q00 [-0.54, 0.54]

Schachter et al, 20032 (A, shorter bouts; L-B) ~0.3 2 74 56 -05 .45 18 6.0% 007 [-0.46 0.60]

Tomas Carus et al,, 2008 (& W-8) 0.6 2.07 1% -1.2 298 15 4 5% .19 [-0.52, 0.91]

Total (95% CI) 612 391 100.0% =-0.47[-0.67, -0.27] e —
Heterogeneity Tau? = 0.10; Chi* = 4116, df = 20 (P = 0.004); I = 51% I—l _DI : 5 DIS |

Test for owverall effect: & = 4.55 (P < Q0.00001)

Favours (Exercise)

Favours (Usual care)



Exercise (Experimental)

Usual care (Control)

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean s5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 The primary outcome was fatigue

Alentorn-celi et al., 2008 (4 & F;, L-B) 43 1=2.3 12 FiLs) 18.9 10 2.7% -198[-3.03, -0.92] 4

Etnier et al., 20049 (F & KE; L-B) SEE 17.1 B BYE 17.1 o] 2.3% -155[-2.71 -0.39] 4

Subtotal (95% CI) 20 18  5.0% -1.78[-2.56, -1.00] -

Heterogeneity, Tau? = 0.00; Chi® = 0.29, df = 1 (P = 0.59); 12 = 0%

Test for overall effect: £ = 4.47 (P < 0.00001)

1.1.2 The primary outcome was not fatigue

Wong et al, 2018 (M-TC; L-B) -2.4 074 17 002 1.4= 14 3.3% -2 13 [-2.04 -1232] 4

Da Silva et al, 2017 (A & F, L-B;, Co-phaoto) -1.2 1.1 210 -1 1.4 10 4.0% -0.86[-1.65, -0.07]

Wigers et al, 1996 (& L-B) ~27 3248 16 3 2935 17  45% -0.81[-152, -0.10]

YWalkeinen et al., 2008 (4 & B, L-B) -19.08 3509 12 H.2F 3203 11 2.7% -0 FE[-1.62, 0.0&]

Hakkinen et al., 2001 (E; L-B) -1= 35.04 11 1 4 35 10 2.4% -0.75% [-1.64, 0.14]

Carson et al., 2010 (M-Y; L-B) “16 23 22 0322 273 26 55% -063[-1.21, -0.05]

Tomas-Carus et al., 2007 (& -/ -1.5 312 17 0.3 3.049 17 4. 7% -057 [-1.2%, 0.12]

McBeth et al,, 2012 (& L-B) -3.6 .24 94 -0 7. .BE 4 4 S =039 [-0.76, -0.032] —_—
Collado-Mateo et al, 2016 (4 & L-B) -0.64 299 41 022 & BE 35 B -0 20 [-0.75% 0.1%] I
Azssumpgdon et al, 2018 (R; L-B) -1.93 4.2 16 -0.27 F.5 7 2.4%  -0.30[-1.1%9 0.549]

Da Silva et al, 2017 (A& F, L-B) -0.5 1.46 210 -1 1.4 10 4. 2% 027 [-1.0%, 0.50]

Mannerkorpi et al, 2000 (A & F W-B Co-edu) 0.9 2.35 20 -0.1 241 30 5.6% -0.26[-0.83, 0.31]

Assumpcdo et al, 2018 (F; L-B) -1.58 291 14 -0.27 F.5 7 3.3%  -026[-1.17, 0.65]

McBeth et al., 2012 (& L-B, Co-CBT) -2 F.5 =4 -9 F.88 4 4 SO -0 23 [-0.55% 0 12] —
Cianotti et al, 2014 (& F & B L-B; Co-edu) 48 16329 20 -1.42 10.43 12 45% -0.22 [-0.95, 0.49]

YWan Santen et al, 2002 (4 B, F & K, L-B) -5.1 16.14 AT -1.9 1%.329 28 B4 -0.20[-0.69 0.29] —_—T1
Schachter et al., 2003 {4, longer bouts; L-B) -0.5 241 =1 -0.5 3.45 18 SOa% Q00 [-0.54, 0.54]
Schachter et al, 2002 (A shorter bouts; L-E) 0.3 2.79 6 -05 .45 18 6.0% 007 [-0.46, 0.60] —_r
Tomas Carus et al,, 2008 (& W-8) 0.6 2.07 1% -1.2 298 15 4 5% .19 [-0.52, 0.91]

Subtotal (95% CI) 592 373 95.0% -0.39[-0.56, -0.21) *
Heterogeneity, Tau? = 0.05; Chi® = 28.43, df = 18 (P = 0.06); I° = 37%

Test for overall effect: £ = 4.24 (P < 0.0001)

Total (95% CI) 6l2 391 100.0% -047([-067,-0.27] *
Heterogeneity Tau? = 0.10; Chi* = 4116, df = 20 (P = 0.004); I = 51% _I2 —=1 ’ i i

Test for owverall effect: & = 4.55 (P < Q0.00001)

Test for subgroup differences: Chi® = 11.66, df = 1P = 0.0008), 15 = 91, 4%

Favours (Exercise)

Favours (Usual care)



Exercise (Experimental)

Usual care (Control)

Std. Mean Difference

Std. Mean

Difference

Study or Subgroup Mean sD Total Mean 5D Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Da Silva et al, 2017 (A & F, L-B;, Co-phaoto) -1.2 1.12 20 -0.1 1.4 10 3.H% -0.86[-l.e5 -0.07] 4

Lynch et al, 2012 (M-0G; L-E) -2 .04 3 75 44  -0.62 .02 45  12.2% -0.71[-1.13, -0.28] *

Dasitva et al, 2017 (A & F, L-B) -0 & 1.46 20 0] 1) 10 4 1% -0.32 [-1.08, 0.45] +

i_arsan et al, 2010 (M-Y; L-B) -1.44 3859 2 028 £.08 2 Fl% -0 29 [-0.86, 0.28]

Hakkinen et al.,, 2001 (E; L-B) =10 286G 11 -3 39.072 10 2.2% -020[-1.06 0&6&] 4

McBeth et al., 2012 (& L-B; Co-CEBT) -1.2 F.ad 94 (N 9.4 44 16 H¥E 0 -0.19[-0.55, 0.17] =

Yalkeinen et al, 2008 (4 & F; L-B) -4 23 2225 1= -1.18 2:2.2% 11 3.7% -0 13 [-0.94, 0.67]

Wong et al., 2018 (M-TC; L-B) -0.2 2 17 -0.32 2.1 14  47%  0.00[-0.71 0.71]

McBeth et al., 2012 (& L-B) 0.4 &.07F 92 (N £ 44 16 7% 001 [-0.24, 0.27] u
Tomas-Carus et al., 2007 (& W-B) .45 157 17 034 157 17 520 Q0 [-062, 0.73]

Haak et al., 2007 (M-0GC; L-B) 0.43 1.18 29 034 154 28  B5%  0.06[-0.45, 0.58]

Cianotti et al, 2014 (& F & E; L-B;, Co-edu) -0.5 4.07 20 -0 84 4 & 12 4 63 008 [-0.64, 0.749]

Safiudo et al, 2015 (& L-B) 0. 3224 16 =03 4.21 12 g4 2% 13 [-0.62, 0.HE]

Wigers et al., 1996 (& L-B) 10 4437 16 2 50 17 5.0%  0.16[-0.52, 0.85]

Total (95% CI) 431 300 100.0% -0.17 [-0.32, -0.01] -‘-—
Heterogeneity, Tau? = 0.00; Chi® = 12.68, df = 13 (P = 0.40); 1 = 5% =—1 —Ci : : ID:5

Test for owverall effect: £ = 2.09 (P = 0.04)

Favours (Exercise)

Favours (Usual care)



Meditative exercise

Other types of exercise

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lopez-Fodriguez et al., 2013 (AQBD ws F) =751 2.3 24 0.3 3.28 30 19.6% -2.48[-3.1&, -1.79]) V———

Wang et al., 2010 (TC ws F) 36 35 23 0.7 2 23 21.1% -1.01[-152, -0.44] 3

Calandre et al., 2009 (AC ws F) -0.91 Y 32 -0.249 243 24 21.3% -0.24[-0.73, 0.24] —

Wang et al, 2018 (TC ws &) -2.1 5.1 e -1.1 4 0% SR 21.9% -0.22 [-0.64, 0.17] —

Morregaard et al, 1997 (BA s A) 0 2.3 11 0 2 5 16.2%  0.00[-1.06 1.08] .

Total (95% CI) 141 177 100.0% -0.80[-1.57, -0.02] o EGRRg—

Heterogeneity, Tau? = 0.67; Chi® = 37.29, df = 4 (P < 0.00001); 1° = 89% _:2 _:1 : i i

Test for owverall effect: £ = 2.02 (P = 0.04)

Favours (Meditative Ex.) Favours (Other types)



Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

. Lowe risk of hias |:| Unclear risk of bias

[l Hioh risk of bias




Exercise (Experimental) Usual care (Control) Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI IV, Random, 95% CI

1.1.1 Type of intervention (only exercise)

Wong et al, 2018 (M-TC; L-E) -2.4 0.74 17 0.02 .43 14 3.3% =-2.13[-3.04, -1.23
Alentorn-Geli et al, 2008 (A & F; L-E) 43 13.3 12 fe . 7% -1.98[-3.03, -0.92
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Assumpcdn et al, 2018 (R; L-B) -1.93
DaSilva et al, 2017 (&4 & F, L-E) -0.5
Assumpcdo et al, 2018 (F; L-B) -
McBeth et al, 2012 {4 L-B; Co-CET)

Yan Santen et al, 2002 (& B, F & K, L-E)
Schachter et al, 2002 (A longer bouts, L-E)

¥

Schachter et al, 20032 (A shorter bouts; L-B) -0.32 2.7 56 -0.5

Wigers et al,, 1996 (& L-B) -27 32, 16 3 3 S% -0.81[-1.52, -0.10]
YValkeinen et al, 2008 (A & R, L-B) -13.08 25.09 13 8.27 322.032 11 7 =078 [-1.62, 0.08]
Hakkinen et al,, 2001 (R, L-B) -19 35.02 11 1 425 10 A% -0.75 [-1.64, 0.14]
Carson et al, 2010 (M-Y; L-E) -1.6 3.3 22 0.32 2.73 2€ 55% -062[-1.21, -0.05]
Tormas-Carus et al, 2007 (& W-E) -1.5% 3.12 17 0.3 3.09 17 4. 7%  -057[-1.25, 0.12]
McBeth et al, 2012 (A L-E) -3.6 .24 92 -0.9 788 4t 7.7% -0.329[-0.76, -0.02]
Collado-Mateo et al, 2016 (A & R, L-B) -0.64 2.99 41 0.2 2.66 35 T =020 [-0.75, 0.15]
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18 6. 0% 0.07 46, 0.60]
- 4.5%  0.19[-0.52, 0.91)

Subtotal (95% CI) 552 339 85.9% -0.49[-0.72, -0.26]

Heterogeneity Tau® = 0.13; Chi® = 29.41, df = 17 (P = 0.002); I* = 57% e

Test for overall effect: 2 = 4.16 (P < 0.0001)

P

Tomas Carus et al, 2008 (4 W-E) -0.6 .07 15 -1. 98 1%

1.1.2 Remaining studies (mixed interventions)
DaSilvaetal, 2017 (& & F, L-B, Co-photo)

F N

|
=

)=
Lo L

20 -0.1 1.46 10 4.0% -0.86[-1.65, -0.07]
Mannerkorpi et al, 2000 (& & F, W-B;, Co-edu) 20 -0.1 2.41 20 S.eX -026[-0.82, 0.21]
Cilanotti et al, 2014 A F & R, L-B;, Co-edu) 20 =142 10.432 12 4.5% 022 [-0.85, 0.49]

Subtotal (95% CI) 60 52 14.1% -0.39[-0.78, -0.01] e T RR——
Heterogeneity, Tau® = 0.00; Chi® = 1.74, df = 2 (P = 0.42); I?
Test for overall effect: 2 = 1.99 (P = 0.0%)

)

I
-

(S ST g

Lo TN SV

|
s
u
=

o

]
o
O

Total (95% ClI) 612 391 100.0% -0.47[-0.67, -0.27) e

Heterogeneity, Tau® = 0.10; Chi® = 41.16, df = 20 (P = 0.004); I° = 51% %

l
1
- -0 5 0.5
Test for owerall effect: £ = 4.55 (F < 0.00001) ' Favours (Exercise)JFavours (Usua)I care)
Test for subgroup differences: Chi? = 017, df = 1 (P = 0.68) I = 0%



Favours (Exercise)
Study or Subgroup Mean SD Total

Usual care (Control)
Mean SD Total

Weight

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference
IV, Random, 95% ClI

1.1.1 Type of exercise (meditative exercise programs))
Wong et al, 2018 (M-TC; L-E) -2.4

Carson et al, 2010 (M-Y, L-E) -1.6 3.3 22
Subtotal (95% Cl) 39

Heterogeneity, Tau® = 1(P =0006]1°=87%
e

98; Chi® = 7.49, df =
Test for owverall effect: 7

0.
£=178(F =007

1.1.2 Remaining studies (i.e., did not involve meditative exercise)
Alentorn-Geli et al,, 2008 (4 & F, L-B) 12.3 12
Etnier et al,, 2003 {F & K, L-B) lf 1 =
DasSilvaetal, 2017 (A& F, L-B;
Wigers et al., 1996 (& L-B)
Yalkeinen et al, 2008 (A & R, L-B) -1
Hakkinen et al,, 2001 (K, L-B)

Tomas-Carus et al,, 2007 (& W-B) -1.
McBeth et al, 2012 (A L-B) -2.6
Collado-Mateo et al, 2016 (A & K, L-B)
Assumpcdo et al, 2018 (R; L-B)

Da Silva et al., ,401.? A& F L-B) -0.5
Mannerkorpi et al, 2000 (& & F, W-B;, Co-edu) -0.9
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Favours (Exercise)
Study or Subgroup Mean SD Total

Usual care (Control)
Mean SD Total

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference
IV, Random, 95% ClI

1.1.1 Sample size (at least, 20 participants/group)

Carson et al, 2010 (M-Y, L-E) -1.6 3.3 22
McBeth et al, 2012 (& L-B) -32.6 624 92
Collado-Mateo et al, 2016 (A & K, L-B) -0.64 2.99 41
Mannerkorpi et al, 2000 (& & F, W-B, Co-edu) -0.9 225 20
r~1| Beth et al, 20 lZ (4 L-B; Co-CET) -2.7 7.5 94
Van Santen Hr al, 2002 (A B, F &R, L-B) 5.1 16.14 37
Subtotal (95% CI) 306

0.00; Chi® =
2.47 (P =

S P = 0.88);

Heterogeneity, Tau® =
Test for overall effect; 2 =

1.74, df =
0.000%)

1.1.2 Remaining studies (group(s) with fewer than 20 participants)
Wong et al, 2018 (M-TC; L-B) -2.4 074

Alentorn-Celi et al, 2008 (A & F, L-B) 43 12.3 2
Etnier et al., 2003 nF w R L-B) 9.6 171 =
DasSilvaetal, 2017 (A& F, L-B, Co-photo) -1.2 1.1=2 20
Wwigers et al., 1996 (4 L-B) -27 22.48 16
Yalkeinen et al,, 2008 (A & R, L-B) -19.08 25.08 12
Hakkinen et al., 2001 (R, L-B) -19 25.02 11
Tomas-Carus et al, 2007 (& W-B) 1.5 3.12 17
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Schachter et al, 2002 (& longer bouts, L-B)
Schachter et al, 2002 (A shorter bouts; L-B)
Tornas Carus et al., 2008 (& W-B)

Subtotal (95% CI)
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Test for overall effect; 2 = 2.53 (P = 0.00032)
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Favours (Exercise)
SD Total

Study or Subgroup Mean

Usual care (Control)
Mean SD Total

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference
IV, Random, 95% ClI

1.1.1 Land-based exercise
Wong et al, 2018 (M-TC; L-B)
Alentorn-GCeli et al,, 2008 (A & F; L-B) -
Etnier et al., 2009 {F & K, L-B) 59,
DasSilvaetal, 2017 (& & F, L-B;, Co-photo) -1
""lﬂHf et al, 1896 (A& L-B) -2
Yalkeine 2008 (A &R, L-B)
Hakkinpn et al, 2001 (K, L-B)
Carsaon et al, 2010 (M-Y, L-E) -1.6
MicEeth et -:1|.,. 2012 A L-B) -3
Collado-Mateo et al, 2016 (A & R, L-B)
Assumpcdn et al, 2018 (R; L-B)

Da Silva et al, znl.? A& F L-B)
Assumpcan EI al.,, 2018 (F, L-B) -
McBeth et al, 2[.315 (4 L-B; Co-CET)
Cianotti et al, 2014 {4 F & R, L-B;, Co-edu)
Yan Santen et al, 2002 {4 B, F & R L-B)
Schachter et al, 20032 (A longer bouts, L-E)
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Favours (Exercise)

Study or Subgroup Mean SD

Total

Usual care (Control)
Mean SD Total

Std. Mean Difference

Weight 1V, Random, 95% CI

Std. Mean Difference
IV, Random, 95% ClI

1.1.1 Training intensity (from low to moderate)
Wong et al, 2018 (M-TC; L-E) -2.4 0
Ethier e..’l, 2009 (F& R, L-B) a5
DasSilvaetal, 2017 (A& F, L-B, Co-photo)
'"'"'Il']»-'r'.- et al., 1996 (4 L-B) =27 32,
Carson et al, 2010 (M-Y; L-B) §
Tllrr|:1;—l arus 2007 (& W-B)
Collado-Mateo et al., 2016 (A& R,
2018 (R, L-BE)
2000 (A& F, W-B, Co-edu) -0.9
2018 (F, L-B)
' R, L-B; Co-edu) -4.8 1
F & F\, L-E) -5.1
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Schachter et al, 20032 {4 shorter bouts; L-B) -0.2  2.79
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- Tau® = O.lZ_, 12 (F = 0.0

-\

Chi? = 27.69, df =
2 61 (F = 0.0003)
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Test for owverall effect; 2 =

1.1.2 Training intensity (from moderate to high)
L"«Jprm'nrn—t'jpli etal, 2008 (A& F, L-B)
Yalkeinen et al., 2008 (4 & R, L-E)
Hakkinen et al,, 2001 (K, L-B)

McBeth et al, 2 012 (A L-B)

Da Silva et :1I 2017 (A& F L-B)
McBeth et al, 2012 (& L-B, Co-CET)
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Favours (Exercise)

Study or Subgroup Mean SD Total

Usual care (Control)
Mean SD Total

Weight

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference
IV, Random, 95% ClI

1.1.1 Type of exercise (involved aerobic)
Alentorn-GCeli et al, 2008 (A & F, L-B) 43
Da Silva et al., zOl" A& F, L-B;, Co-photo) 1.
Wigers et al,, 1996 (& L-B) =27
Yalkeinen et al, 2008 (A & K, L-B) X
Tomas-Carus et al, 2007 (& W-B) -1.% Z.
McBeth et al, 2012 (A L-E) -3.
Collado-Mateo et al, 2016 (A & K, L-B)
DaSilvaetal, 2017 (A& F, L-B) -0,
Mannerkorpi et al, 2000 (A & F, W-B;, Co-edu) -0.9 2.3
Assumpcdo et al, 20 18 (F;, L-B) 2
McBeth et al, Hll2 A L-B;, Co-CET) -
Cianottiet al, 2014 {4 F & K, L-B;, Co-edu)
2002 (A B F&E L-B)
Schachter et al., 23 3 (A longer bouts, L-E)
Schachter et al,, 2002 {4 shorter bouts, L-B)
Tornas Carus et al., 2008 (4 W-B) ' ; 1%
Subtotal (95% CI) 538
Heterogeneity, Tau? = 0.032; Chi® = 20.76, df = 15 (P = 0.14); I
Test for overall effect; 2 = 2.72 (F = 0.0002)
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1.1.2 Remaining studies (i.e., did not involve aerobic exercise)

Wong et al, 2018 (M-TC; L-E) -2.4 0. 4 17
Ethier et al., 2009 (F & F\, L-E) 596
Hakkinen et al,, 2001 (K, L-B) -1
Carson et al, 2010 (M-Y, L-E) -1
Assumpcdn et al, 2018 (R; L-B) -1.93
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-1.98 [-2.03, -0.92]
-0.86 [~ l.tu, -0.07]
-0.81 [-1.5
-0.78 [- 16./_ l..?
-0.57 [-1.25, 0.
9 [-0.76, -0.032
—(3'.30 [-0.75, 0.1%]
-0.27 [-1.02, 0.5

-0.26 [-0.82, 0.21]

-0.26 [-1.17, 0.65]

-0.22[-0.59, 0.12]

-0.22 [-0.85, 0.49]
s} -0.69,

M
N
O

-0.20 [-0.69, 0.29]
0.00 [-0.54, 0.54]
0.07 [-0.46, 0.60]
0.19 [-0.52, 0.91]

-0.33 [-O_Sl’ -0-16]

13 [-3.04, -1.23
55 [-2.71, -0.29]
0.14]
~0.63 [-1.21, -0.05]
0.20 [-1.19, 0.59]
-1.02 [-1.66, -0.39]

-0.47 [-0.67, -0.27]
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Favours (Exercise) Favours (Usual care)



Favours (Exercise) Usual care (Control) Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI

1.1.1 Length of the intervention (at least, 24 weeks)

McBeth et al., 2012 (A L-E) 2.6  6.24 92  -0.9 7.88 44  7.7% -0.39[-0.76, -0.03]
Collado-Mateo et al, 2016 (A & R L-E) ~0.64  2.99 41 022 2.66 35 6.7%  -0.20[-0.75, 0.15]
Mannerkorpi et al, 2000 (A & F; W-B; Co-edu) ~0.9 2.35 20 -0.1 3.41 30 5.6%  -0.26[-0.83, 0.31]
McBeth et al, 2012 (A L-E; Co-CET) 27 75 a4  -09 7.88 44  TT%  -0.23[-0.59, 0.12]
Wan Santen et al, 2002 (4 B, F & R, L-E) 5.1 16.14 37 -1.9 15.39 28 6.4%  -0.20[-0.69, 0.29)]
Tomas Carus et al, 2008 (4 W-E) ~0.6  3.07 15  -12 298 15 45%  0.19[-0.52, 0.91]
Subtotal (95% CI) 299 196 38.6% -0.26 [-0.44, -0.07] .

Heterogeneity, Tau® = 0.00; Chi® = 2.16, df = 5 (P = 0.83) I° = 0%
Test for overall effect; 2 = 2.72 (F = 0.0086)

1.1.2 Remaining studies (i.e., interventions lasted less than 24 weeks)

Wong et al, 2018 (M-TC; L-B) -2.4 074 17 0.02 1.42 14
Alentorn-Geli et al,, 2008 (A & F, L-B) 12 76
Etnier et al., 2009 (F & R, L-B)

DaSilva et al, 2017 (&4 & F, L-B;, Co-photao)
Wigers et al,, 1936 (& L-B)
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Assumpcdo et al, 2018 (F; L-B) -1.58 2.81 14 -
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Yalkeinen et al,, 2008 (A & R, L-B) -19.08 35.0% 12 8.27 322.03 11 7 =078 [-1.62, 0.06]
Hakkinen et al., 2001 {(F; L-E) -19 25.02 11 1 425 10 4%  -0.75 [-1.64, 0.14]
Carson et al, 2010 (M-Y; L-B) -1.6 3.3 22 0.32 2.73 26 5.5% -063[-1.21, -0.05%]
Tomas-Carus et al, 2007 (& W-E) -1.% 212 17 0.3 3.09 17 4.7% =057 [-1.25, 0.12]
Assumpcdn et al, 2018 (R; L-B) -1.83 4.2 16 -0.27 7.5 7 3.4% 0,20 [-1.19, 0.59]
DaSilvaetal, 2017 (A& F, L-B) -0.5 1.46 20 -0.1 1.46 10 4.2% 0.27 [-1.032, 0.50]
7 ; 3.3% [-1.17
4 [=0.9

Cianotti et al, 2014 {4 F & R, L-B; Co-edu) -4.8 16,
Schachter et al, 2002 (A longer bouts, L-E) -0.5 2.41
Schachter et al, 20032 {4 shorter bouts; L-B) -0z 2
Subtotal (95% CI)

Heterogeneity, Tau® = 0.21; Chi® = 24.40, df

-

Test for overall effect: 2 = 4. 15 (P < 0.0001)
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18 5.9% 0.00 [-0.54, |51.‘54]
3.45 18 £.0% 0.07 [-0.46, 0.60]
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14 (P = 0.002); 2

)
(=2

Total (95% ClI) 612 391 100.0% -0.47[-0.67, -0.27] i

Heterogeneity, Tau® = 0.10; Chi® = 41.16, df = 20 (P = 0.004); I = 51% % ‘

l
1 1
- -0.5 ) 0.5
Test for owverall effect: 2 = 4.55 (F < 0.00001) ' Favours (Exercise) Favours (Usual care)
Test for subgroup differences: Chi? = 4.71. df = 1 (P = 0.02) I? = 78.8%



Exercise (Experimental) Usual care (Control) Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI IV, Random, 95% CI

Da Silva et al., 2017 (A & F; L-B; Co-photo) -1.2 1.13 20 -0.1 146 10 4.2% -0.86[-1.65, -0.07] ¢

Lynch et al, 2012 (M-QG: L-EB) -3.04  2.75 44 -0.62  3.02 45  12.2% -0.71[-1.12, -0.28] 4 .

Da Silva et al, 2017 (A& F: L-B) -0.6 1.46 20 0 2.46 10 45% -0.32 [-1.08, 0.45] 4

Carson et al, 2010 (M-Y: L-B) -1.44  2.89 22 028 7.08 26 7.9% -0.29[-0.86, 0.28]

Hakkinen et al, 2001 (Fi; L-E) ~10 2866 11 -3 29.02 10 26%  -0.20[-1.06, 0.66] 4

McBeth et al, 2012 (A L-B; Co-CET) -1.3 7.94 94 0.3 9.4 44 18.0% -0.19[-0.55, 0.17] .

walkeinen et al, 2008 (A & R L-E) ~4.23  22.25 12 -1.18 22.25 11 4.1%  -0.12 [-0.94, 0.67]

Wong et al., 2018 (M-TC: L-B) -0.2 2 17 -0.2 2.1 14 5.2%  0.00([-0.71, 0.71]

McBeth et al., 2012 (A L-B) 0.4 607 92 0.2 7.75 44 18.0%  0.01[-0.24, 0.37] -

Tomas-Carus et al, 2007 (& W-B) 0.43 157 17 034 157 17 5.8%  0.06[-0.62, 0.73]

Gianatti et al, 2014 (A F & R L-B Co-ecdu) -0.5 4.07 20 -0.84 4.6 12 5.1% 08 [-0.64, 0.79]

Safiudo et al, 2015 (& L-E) 0.2 3.24 16 -0 421 12 4.7% 012 [-0.62, 0.88]

Wigers et al., 1996 (4 L-E) 10 4437 16 2 50 17 5.6%  0.16 [-0.52, 0.85]

Total (95% CI) 402 272 100.0% -0.19 [-0.35, -0.02] .
12.84, df = 12 (P = 0.28), P = 7% : '

-1 -0.5 0 0

Heterogeneity, Tau® = 0.01; Ch
< Favours (Exercise) Favours (Usual care)

22 P = 0.03)

r oy
Tt
]
=
.

Test for overall effect; 2 =



Exercise (Experimental) Usual care (Control) Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI

DasSikvaetal, 2017 (& & F;, L-B;, Co-photo) -1.2 1.12 20 -0.1 1.46 10 3.6% -0.86[-1.65 -0.07] ¢

Lynch et al, 2 12 (M-00C; L-B) -3.04 3.75 44  -0.62 3.02 45 12.4% -0.71[-1. l» -0.28] ¢ -

Da Silva et :1|., 2017 ui'«d F L-E] -0.6 1.46 20 0 2. 46 10 3.9%  -0.22[-1.08 0.45] ¢

Carson et al, 2010 (M-Y; L-B) -1.44 389 22 .28 708 26 7.0% =029 [-0, --b 0.28

Hakkinen et al., 2001 r'F:,' L-E) -10 28 66 11 -3 29.02 10 2.1%  -0.20[-1.06 0.66] ¢

McBeth et al, 2012 (A L-B; Co-CET) -1.2 7.94 94 0.2 9.4 44  17.7% -0.19[-0.55, 0.17] -
Valkeinen et al, 2008 (A & R, L-B) -4 23 22.25 12 -1.18 22.25 11 2.5%  -0.12 [-0.84, 0.67]

Wong et al, Cl.. (M-TC; L-B) -0.2 2 17 -0.2 2.1 14 4. 5% 0.00[-0.71, 0.71]

MiBeth et al., 2012 (4 L-B) 0.4 .07 92 0.2 775 44  17.6% 0.01[-0.24, 0.27] E
Tomas-Carus et al,, 2007 (& W-B) 0.42 1.57 17 024 157 7 5.0% 0.06 [-0.62, 0.72]

Haak et al, 2007 (M-0Q0C; L-B) 0.432 1.18 29 1:.3' 1.54 28 = 4% 0.06 [-0.45, 0.58]

Sianotti et dl., 2014 (A F &K, L-B, Co-edu) -0.5 4.07 20 =084 4.6 12 4 4% 0.08 [-0.64, 0.79]

Safiudo et al, 2015 (4 L-B) 0.2 3.24 16 —0.3» 421 12 4. 0% 0.12 [-0.62, 0.88]

Wigers et al, 1996 (& L-B) 10 44 327 16 2 S0 17 4.9% 0.16 [-0.52, 0.85]

Total (95% CI) 300 100.0% =-0.17[-0.32, -0.02] -l

F <Y
W
—

Heterogeneity, Chi® = 12.68, df = 13 (P = 0.40) I° = 5% f }
z =

1
1
- -0.5 .
Test for overall effec 1 - . v 0.5
Favours (Exercise) Favours (Usual care)
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

1
0%

25% S 0%

o

. Lowe risk of hias |:| Unclear risk of bias

[l Hioh risk of bias




Meditative exercise Other types of exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% ClI

Wang et al., 2010 (TC ws F) -2.6 E 323 -0.7 2 33 284% -1.01[-152, -0.49]) ¢ L
Lopez-Rodriguez et al,, 20132 {(AgBD ws F) -0.93 2.36 29 -0.2 1.7 30 28.3% -035[-0.87, 0.1¢6] &

Calandre et al.,, 2003 {AC vs F) -0.91 2.62 32 -0.29 2.43 34 29.4% -0.24[-0.73, 0.24] =

~J

Morregaard et al, 1997 (BAws A) 0 1.4 11 -1 Y 5 12.9% 0.51[-057, 1.58 .

Total (95% Cl) 105 102 100.0% -0.39 [-0.88, 0.11] ——eaSiER——

v

Heterogeneity, Tau® = 0.16; Chi® = 8327, df = 2 (P = 0.04); I = 64% ‘ f i

I P y o : -l -||‘". ] ||L‘. j_
PESL IR Rral SRR £ = daiis 18 = 0, l'”' Favours (Meditative Ex.) Favours (Other types)



Flexibility Std. Mean Difference Std. Mean Difference

Resistance
SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI

Study or Subgroup Mean SD Total Mean

0.49 28 0.68 063 28 32.3% -5.43[-6.60, -4.27] +&—

+
_._-_

Jones et al, 2002 -2.43
Cawl et al, 2014 -16 27.58 25 -16.12 29.06 21 24 1% 0.00 [-0.48, 0.49]
22 6% 0.22 [-0.40, 1.05]

-1.93 3.92 16 -3.1  2.91 14 33.6%

Assurmpcan et al, 2018
79 73 100.0% -1.64 [-4.31, 1.02] ——e R ——

|

Total (95% CI)

=

A A A A —_

PR —— - - ’ - b -
= 7777 df = 2P <« Q00001 ¢ = 97% f
. L -4 Wy, 0

Heterogeneity, Tau?® = f;
U.25) Favours (Resistance) Favours (Flexibility)

Test for owverall effect:



Water-based exercise Land-based exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI

Fernandes et al,, 2016 -19 4812 14 -16 S0 16 24.4% -0.06 [-0.78, 0.66] =
Jentoft et al., 2001 -1.4 2.29 18 -1.5 3.7: 16 29.1% 0.02 [-0.65, 0.70] 1=

Yitaring et al., 2006 -25.8 26.96 11 -27.2 23.51 12 26.5%  0.05[-0.76, 0.87] .
Total (95% CI) 43 44 100.0%  0.00 [-0.42, 0.43] -—’———

Heterogeneity, Tau® = 0.00; Chi® = 0.05, df = 2 (P = 0.98) I° = 0% H G T G

Test for overall effect: Z = 0.02 F = 0.98) Favours (Water-based ex.) Favours (Land-based ex.)



Alentorn-Geli et al., 2008
Assumpcan et al, 2018
Carson et al, 2010
Collado-Mateo et al, 2016
Da Silva et al, 2017
Ethier et al., 2009
Cianotti et al, 2014
Haak et al., 2007
Hakkinen et al., 2001
Lynch et al, 2012
Mannerkorpi et al, 2000
McBeth et al, 2012
Safiudo et al, 2015
schachter et al,, 20032
Tomas-Carus et al, 2007
Tomas Carus et al, 2008

Yalkeinen et al.,
Yan Santen et al,,
Wigers et al.,

Wong et al.

)

. . . . . . . . . . . . . . . . . . . . Random sequence generation (selection bias)

2008

2002

, 2018

. . . . . . . . . . . . . . . . . . . . Allocation concealment (selection bias)

. . . . . . . . . . . . . . . . . . . . Blinding of participants and personnel (performance bias)

. . . . . . . . . . . . . . . . . . . . Blinding of outcome assessment (detection bias)

© DO D DO DO O DO DO O D OO O O O ncompleteoutcome data (attrition bias)

. . . . . . . . . . . . . . . . . . . . Selective reporting (reporting bias)
®OOOO OO O OO O OO OO O® O® ® ® ® otherbia




Assumpcan et al,

Bircan et al,, 2

Calandre et al.,

da Silva et al., 2

Demir-Cocmen et al.,
Fernandes et al.,
Cavi et al,

Senc et al,

lentoft et al,

lones et al, 2

Kendall et al.,
Lopez-Pousa et al.,
Lopez-Rodriguez et al,
Mannerkorpi et al.,
McBeth et al,
Morregaard et al,
Schachter et al.,

wan Santen et al,
Yitorino et al.,

Wang et al,

Wang et al.,

2000

2015

2013

2010

r~J
o
=
ra

1997

2003

2002

2006

2010

2018

® OO OO DO D DO DO O DO DO O P O O randomsequencegeneration (selection bias)

. . ‘ . . . . . . . . . . . . . . . . . . Allocation concealment (selection bias)

® 0O O O O O O O O ® 0O O O O O O O O ® ® O :indngof participants and personnel (performance bias)

®ODO DO DO DO O DO O D OO DO ® O indingofoutcome assessment (detection bias)

. . . . ‘ . . . . . . . . . . . . . . . . Incomplete outcome data (attrition bias)

. . . . . . . . . . . . . . . . . . . . . Selective reporting (reporting bias)
®OO OO OO OO O OO OO OOD® O ® O ® @ othernixs




Exercise (Experimental) Usual care (Control) Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI

Wong et al, 2018 (M-TC; L-E) -2.4 0.74 17 0.02 1.42 14 2.7% =213 [-3.04, -1.23] 4
Alentorn-Celi et al, 2008 (A & F; L-B) 43 13.3 12 76 18.9 10 2.0% -1.98[-3.03, -0.92] &
Etnier et al., 2009 nF y R, L-B) 59.6 17.1 = 57.6 17.1 8 2.6% -155[-2.71, -0.39] ¢
DasSilvaetal, 2017 (&4 & F, L-B;, Co-photo) -1.2 1.12 20 -0 1 1.46 10 4.3% -086[-1.65, -0.07] ¢
Wwigers et al., 19% (A L-B) -27 32.48 16 3 39.35 17 4.9% -0.81[-1.52, -0.10] +
Valkeinen et al., 2008 (A & R, L-B) -19.08  25.09 13 8.27 32.03 11 4. 1% -0.78[-1.62, 0.06] ¢
Hakkinen et al,, 2001 (R, L-B) -18  25.02 11 1 4.25 10 2.8% -0.75[-1.64, 0.14] ¢
Carson et al, zulo (M= L-B) -1.6 3.3 2 0.32 2.73 26 5.9% -063[-1.21 -0.05] ¢
Tomd-_:—Carl_J_ et al, zOO? (A Wi-B) -1.5 3.12 17 0.3 3.09 17 5. 1%  -0S57[-1.25, 0.12] ¢
McBeth et al, 2012 (4 L-E) -3.6 6.24 92  -0.9 7.88 44 8.0% -039[-0.76, -0.03]
Collado-Mateo et al, 2016 {4 & R; L-B) -0.64 2.99 41 0.22 2.66 35 7.1% 0 =030 [-0.75, 0.15]
DaSilvaetal, 2017 (A& F, L-B) -0.5 1.46 20 -0 1 1.46 10 4.5% -027[-1.02, 0.50] ¢
Mannerkorpi et al, 2000 (& & F, W-B;, Co-edu) -0.9 2.55 20 -0.1 241 20 6.0% -0.26[-0.83, 0.31]
McBeth et al, 2012 (A L-B;, Co-CET) -2.7 7.5 94 -0.9 7.88 e 8.0%  -023[-0.59 0.12]
Cianottiet al,, 2014 {4 F & R, L-B; Co-edu) -4.8 16.29 20 =142 10.43 12 4.8% -0.23 [-0.95, 0.49]
Van Santen et al, 2002 (& B, F & R, L-B) -5.1 16.14 37 -1.9 15.29 28 6.7% -020[-0.69, 0.29]
Schachter et al., 2003 (A longer bhouts; L-B) -0.5 2.41 51 -0.5 3.45 18 6.3% 0.00[-0.54, 0.54]
Schachter et al., 20032 {4 shorter bouts; L-B) -0.2 2.79 56 -0.5 3.45% 18 . 4% 0.07 [-0.46, 0.60]
Tornas Carus et al, 2008 (& W-B) -0.6 3.07 15 -1.2 2. 98 15 4.8% 0.19 [-0.52, 0.91]
Total (95% Cl) 582 377 100.0% -0.49[-0.71, -0.27] -
Heterogeneity, Tau® = 0.12; Chi® = 41.02, df = 18 (P = 0.002); I = 56% f t —

-1 -0.5 0 0.5

Testfor overall effect: £ = 4.42 (F < 0.00001) Favours (Exercise) Favours (Usual care)



Exercise (Experimental) Usual care (Control) Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Wong et al, 2018 (M-TC; L-B) -2.4 0.74 17 0.02 1.42 14 2. 1% -2.12[-32.04, -1.22] ¢

Alentorn-Geli et al,, 2008 (A & F, L-B) 43 12.2 12 s 18.9 10 1.6% -1.98[-2.0Z, —O 92] &

Ethier et al., 2009 nF R, L-B) S9.6 17.1 g 87.6 17.1 8 1.3% -1.55[-2.71, -0.39] ¢

Da Silva et al., 2017 (A & F; L-B; Co-photo) -1.2 1.13 20 -0.1 1.46 10 2.8% -086[-1.65 -0.07] ¢

wigers et al., 19396 (& L-B) -27 22 .48 16 3 29325 17 3.5% -0.81[-152, -0.10] +

Valkeinen et al,, 2008 (4 & R, L-B) -13.08 35.0% 12 8.27 32.03 11 2.5% -0.78[-1.62, 0.06] ¢

Hakkinen et al., 2001 (R; L-B) -19  25.02 11 1 4.35 10 2.2% -0.75[-1.64, 0.14] ¢

Carson et al, 2010 (M-Y, L-E) -1.6 3.3 22 0.32 2.73 26 5.2% -063[-1.21, -0.05] ¢

Tomas-Carus et al.,, 2007 {4 W-B) -1.5 3.12 17 0.3 3,08 17 3.7% —O.S.? [-1.25, 0.12] ¢

McBeth et al, 2012 (A L-B) -3.6 6.24 G2 -0.9 7.88 44 132 4% G [-0.76, -0.03] o

DﬂHdD#ﬂde:e tal, 2016 (A& R, L-B) -0.64 2.99 41 0.22 2. 66 403 8. 6% 50[ 0.75%, 0.15%]

\ssumpcdo et al, 2018 (R; L-B) -1.93 4.2 16 -0.27 7.5 7 2.2% —0.;0[ 1.19, 0.59] <

Da Silva et al., 20].7 A& F L-B) -0.5 1.46 20 -0.1 1.46 10 2.0%  -027[-1.02, 0.50] ¢

Mannerkorpi ot al., 2000 (A& F, W-B: Co-edu) -0.9 2.35 20 -0.1 241 3 55% -0.26[-0.83, 0.31]

Assumpcdo et al, 2018 (F; L-B) -1.58 2.91 14 -0.27 7.5 7 2. 1% -026[-1.17, 0.65] ¢

McBeth et al, 2012 (A L-B; Co-CET) -2.7 7.5 G4 -0.9 7.88 44  13.7% -0.23[-0.59, 0.12] -
[]anonietaL,2014 ?‘Fzﬂ R, L-B;, Co-edu) -4.8 16.29 20 =142 10.4=2 12 2.4% -0.22 [-0.85, 0.49]

Van Santen et al, 2002 (& B, F & R, L-B) -5.1 16.14 37 -1.9 15.38 28 7.3% -020[-0.69, 0.29]

Schachter et al, 2003 (4 Innqwr biouts; L-B) -0.5 2.41 51 -0.5 3.45 18 6. 1% 0.00 [-0.54, 0.54]

Schachter et al., 20032 {4 shorter bouts; L-B) -0.2 2.79 56 -0.5 3.45 18 6. 3% 0.07 [-0.46, 0.60]

Tornas Carus et al., 2008 (4 W-B) -0.6 2.07 15 -1.2 2.98 15 2.4% 0.19 [-0.52, 0.9]1]

Total (95% Cl) 612 391 100.0% -0.40[-0.53, -0.26] e

Heterogeneity, Chi® = 41.16, df = 20 (F = 0.004); I = 51% (o f f !
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Usual care (Control)
Mean SD Total

Exercise (Experimental)

Study or Subgroup Mean SD Total

Weight

Std. Mean Difference
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1.1.1 All the participants were women

Wong et al, 2018 (M-TC; L-B) -2.4
Alentorn-Geli et al,, 2008 (A & F, L-B) 43
Ethier et al., 2009 lF v K, L-E) 9.6
Dasilvaetal, 2017 (A& F, L-B, Co-photo) -1.2
Yalkeinen et al, 2008 (A & R, L-B) -13.08
Hakkinpn et al, 2001 (R, L-B) -19
Tomas-Carus et al., 2007 {4 W-g) -1.5
t_ullarin Mateo et al., 2016 (4 & R, L-B) -0.64
Assumpcdn et al, 2018 (R; L-B) -1.93
DasSilva et al, 2017 (A & F L E) -0.5
Mannerkorpi et al, 2000 (& & F, W-B;, Co-edu) -0.9
Assumpcdn et al, 2018 {F; L—El] -1.58

0.74 17
123 12

-2

1.43 14
1H. 4 10

L)
- O
T
=
N4
O

[
}_'o
(nd]

20
12
11
17 0.

LN
L
|
L)

-

o~ e

F I
T .
—

(nd]
rJ
(PN

—
()

Pe)

gLl
LA

oL

L

= .
J <

LN}

(RN SN AN
1
o LS LA L)
=
-

o
L:, | S N )
| N < ,
—
L)
| S N )
rJ
AN
b}

O = o=
1) > NI

N | Iy e
|
=
L
—
L1
)

LA

)

=

I

o

—

LN S
B N N
LA =

i

LA

=
N
I
=
=
<

LS TN SN SN
I R PU R N o Vo S N
~ 5 5 ¢ rOLWD

Yan Santen et al, 2002 (& B, F & R, L-BE) -5.1 16 S 4 28
Schachter et al, 20032 (A longer bouts, L-E) -0.5 2. 1 -0.5 2.4 18
Schachter et al,, 2002 {4 shorter bouts; L-B) -0.3 2. S6 -0.5 2.45 18
Tomas Carus et al, 2008 (A W-E) -0.6 2.07 15 -1.2 2. .98 15

Subtotal (95% CI)
Heterogeneity, Tau® =
Test for owverall effect:

19; Chi® = 28.27, df = 15 (P = 0.0008); I° = 61%
C)_.-‘

5.27
.57 (P =0.0004)

0
Z=3
1.1.2 Remaining studies (both women and men participated)
Wwigers et al., 19396 (& L-B) -27

Carson et al, 2010 (M-Y: L-B) -1.6 I
McBeth et al, 2012 (A L-B) -32.6 5.2
McBeth et al, 2012 (& L-B, Co-CET) -2.7 7.
Cianotti et al., 2014 {4 F & R, L-B; Co-edu) .
Subtotal (95% CI) 2
Heterogeneity, Tau® = 0.00; Chi® = 2.88, df =
Test for overall effect; 2 = 2.62 (F = 0.00032)

1
L
i
.D.
ne)
=
N
L

J
Lo

¥~ T U SN I SN
I
o
Lo
n
(n

26
44
44
12
143

0
(nal

]
Ol JoLd
O O N

o

|
-)
v 1S N

~ -
I

o

oy
I

[—

N

“

—

I

[IEN )

Total (95% CI)
Heterogeneity, Tau® = 0.10; Chi® = 41.16, df = 20 (P = 0.004); I° = 51%
Test for overall effect: £ = 455 (F < 0.00001)

Test for subgroup differences: Chi? = 0,48 df =

391

.

1(P =049 IF=0%

[N}

D
o

7%
R
e

LA
('sl.:.,/

e
« WO

7%
$ S0

4%

_
O
32

Q IS ST (e SO N IR, B SRR N T SO O IO B P B N N B N B P
~NJ
N\
i

7i%

~

-]

100.0%

-2.12 [-2.04, -1.23
-1.98 [—3.03:, -0.92]
_-l cr [ a7 _3:{]]
0,86 [- 1»> 07

o
OO

-0.78 ng 0.06]
-0.75 64, 0.14]
-0.57 25, 0.12]
-0 20 [-0.75, 0.15]
-0.20 3 0.59]

0.50]
.__'!_, J.321]
65]
0.29]
034]

60]

0 _31]
-0.52 [~ 080 023]

3
SN SN ] (_ l—‘
[Co RN I PN

C}' C

~-

F*D»—w’\r—‘r—af‘*HHr—-

)
RN R,
& _;:.

~ O

[-
[-
[-
[-
[-
7=
& [-
5 [~
0 [~
O[-
7 [-C
9[-0

|
. .D . .
p—- -:::- Fa N SN SN SN r\_l (R EEN |
o

f\_l

~0.329 [-0.76, -0.03]
~0.23 [-0.59, 0.12]
~0.232 [-c if_ m]

-0.47 [-0.67, -0.27]

4
h
4
hl
4
Al
4
Al
4
W
4
bl
4
Al
4
hl
4
hl
4
A
! |
I

_n g () OTS

Favours (Exercise) Favours (Usual care)



Screening Identification

Eligibility

Included

Records identified through

database searching:
from PubMed (n=577) and Web Of

Science (n=304)

Additional records identified
through other sources

(n=0)

Records after duplicates removed

(n=696)

Y

Title/abstract screened
(n=696)

A 4

Records excluded
(n=518)

Y

Full-text articles assessed
for eligibility
(n=178)

Y

Full-text articles excluded,
with reasons

(n=141)

Y

Studies included in
qualitative synthesis
(n=37%)

/\

RCTs included in
qualitative synthesis
(primary aim, n=20)

RTs included in
qualitative synthesis
(secondary aim, n=21)

Y

Y

Studies included in
quantitative synthesis
(meta-analysis)
(n=20)

Studies included in
quantitative synthesis
(meta-analysis)
(n=11)
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