
Massage Therapy for Fibromyalgia: A Systematic Review
and Meta-Analysis of Randomized Controlled Trials
Yan-hui Li, Feng-yun Wang*, Chun-qing Feng, Xia-feng Yang, Yi-hua Sun

Department of Rehabilitation, Liaocheng People’s Hospital, Liaocheng, Shandong, China

Abstract

Background: Although some studies evaluated the effectiveness of massage therapy for fibromyalgia (FM), the role of
massage therapy in the management of FM remained controversial.

Objective: The purpose of this systematic review is to evaluate the evidence of massage therapy for patients with FM.

Methods: Electronic databases (up to June 2013) were searched to identify relevant studies. The main outcome measures
were pain, anxiety, depression, and sleep disturbance. Two reviewers independently abstracted data and appraised risk of
bias. The risk of bias of eligible studies was assessed based on Cochrane tools. Standardised mean difference (SMD) and 95%
confidence intervals (CI) were calculated by more conservative random-effects model. And heterogeneity was assessed
based on the I2 statistic.

Results: Nine randomized controlled trials involving 404 patients met the inclusion criteria. The meta-analyses showed that
massage therapy with duration $5 weeks significantly improved pain (SMD, 0.62; 95% CI 0.05 to 1.20; p = 0.03), anxiety
(SMD, 0.44; 95% CI 0.09 to 0.78; p = 0.01), and depression (SMD, 0.49; 95% CI 0.15 to 0.84; p = 0.005) in patients with FM, but
not on sleep disturbance (SMD, 0.19; 95% CI 20.38 to 0.75; p = 0.52).

Conclusion: Massage therapy with duration $5 weeks had beneficial immediate effects on improving pain, anxiety, and
depression in patients with FM. Massage therapy should be one of the viable complementary and alternative treatments for
FM. However, given fewer eligible studies in subgroup meta-analyses and no evidence on follow-up effects, large-scale
randomized controlled trials with long follow-up are warrant to confirm the current findings.
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Introduction

Fibromyalgia (FM) is a complex clinical syndrome characterized

by chronic widespread pain and a cluster of other symptoms

including anxiety, depression, sleep disturbance, stiffness, and a

variety of somatic complaints [1–3]. Affecting 2% to 5% of the

population, it has been identified as one of the most economically

burdensome conditions [4–9]. Patients often seek symptomatic

relief from multiple medical and complementary and alternative

treatments [10–13]. And the research reported that around 90%

of individuals with FM have used at least one form of

complementary and alternative treatments to manage their

symptoms [14,15].

Massage therapy, as one of complementary and alternative

treatments, has been widely used for FM. It may improve pain,

anxiety, depression, and sleep disturbance by complex interplay of

both physical and mental modes of action [16]. However, the

conclusions of massage therapy for FM are inconsistent. Some

reviews maintained that the effects of massage therapy for FM still

kept inconclusive [17,18] or negative [19]. The others suggested

that the studies had provided beneficial evidence of use of massage

therapy in treating FM [10,20,21], but most of them were only

qualitative researches without a quantitative meta-analysis [10,21].

In addition, traditional Chinese massage is one of the most ancient

massage therapies, but most prior reviews did not include Chinese

studies of massage therapy for FM due to language barrier or

limited retrieving resources.

The objective of this systematic review and meta-analysis is to

assess the evidence from recent English and Chinese randomized

controlled trials (RCTs) on the effectiveness of massage therapy for

FM, and evaluate whether massage therapy is a viable comple-

mentary and alternative treatment for FM.

Methods

2.1 Search Strategy
The following electronic databases were searched from their

inception to June 2013: PubMed, EMBASE, OVID-MEDLINE,

SPRINGLINK, CNKI (China Knowledge Resource Integrated

Database), Weipu Database for Chinese Technical Periodicals,

and Wan Fang Data. The combination of the keywords included

massage, manual therapy, Tuina, fibromyalgia, fibrositis, and

myofascial pain. In order to include unpublished studies in our

review, dissertations (ProQuest Dissertations and Theses A&I and

PLOS ONE | www.plosone.org 1 February 2014 | Volume 9 | Issue 2 | e89304

http://creativecommons.org/licenses/by/4.0/


Chinese Dissertation Full-text Database) and trial registration

(Chinese Clinical Trial Registry) were also searched, and we also

contacted experts in this field. Reference lists of retrieved articles

were also screened to find any potentially relevant studies that had

not been previously identified.

2.2 Study Selection
Only studies that met the following criteria were included: 1)

RCTs of massage therapy for FM; 2) patients with FM were

diagnosed according to the American College of Rheumatology

criteria [3], and there were no limitations on the participant’s race,

gender, or age; 3) massage therapy was viewed as an independent

therapeutic intervention for FM, which did not combine with

other manual therapies (chiropractic, mobilization, spinal manip-

ulation, etc.); 4) any type of control interventions was eligible; 5)

the main outcome measures were pain, anxiety, depression, and

sleep disturbance, and no restrictions were set on the measurement

tools used to assess these outcomes, because a large variety of

Table 1. Characteristics of randomized controlled trials of massage therapy for fibromyalgia.

First author,
year, country

Sample size,
Mean age
(year)

Mean duration
of fibromyalgia

Duration
weeks

Follow-up
weeks

Main outcome
assessments

Massage therapy
intervention`

Control group
intervention

Sunshine 30 NR 5 – Pain: VAS Swedish massage 1)TENS

1996, US 50 Anxiety: STAI (30 min/10 sessions) 2)Sham TENS

Depression: CES-D (30 min/10 sessions)

Night difficult sleep

Brattberg 48 NR 10 24 Pain: VAS Connective tissue No treatments or
discussion

1999, Sweden 48 Anxiety: HAD massage

Depression: HAD (15 sessions)

Sleep: SDOS

Alnigenis 37 8.6 years 24 – Pain: VAS Swedish massage 1)Standard care

2001, US 46 Anxiety: AIMS (45 min/10 sessions) 2)Standard care and

Depression: CES-D telephone

Field 24 9.2 years 5 – Pain: VAS Swedish massage and Progressive muscle

2002, US 51 Anxiety: STAI Shiatsu relaxation

Depression: CES-D (30 min/10 sessions) (30 min/10 sessions)

Sleep hours

Lund 19 14 years 6 – Pain: NHP Massage therapy Guided relaxation

2006, Sweden 51 Anxiety: CPRS-A (30 min/12 sessions) (30 min/12 sessions)

Depression: CPRS-A

Stiller 42 93% more than 1 – Pain: VAS Therapeutic touch Placebo Mattress Pad

2006, US 51 2 years Anxiety: STAI (25 min/1 session) (25 min/1 session)

Ekici 50 NR 3 – Pain: VAS Connective tissue Lymph drainage
therapy

2009, Turkey 38 Anxiety: FIQ massage (45 min/15 sessions)

Depression: FIQ (20 min/15 sessions)

Sleep: NHP

Wang 90 1264.4 months 3 – Pain: VAS Chinese traditional 1)Acupuncture

2010, China 40 Sleep: AIS massage (13 AP/20 sessions)

(60 min/20 sessions) 2)Amitriptyline
hydrochloride

(30–50 mg/day)

Castro-Sánchez 64 NR 20 24 Pain: VAS Massage myofascial Disconnected
Magnetotherapy

2011, Spain 48 Anxiety: STAI therapy (30 min/20 sessions)

Depression: BDI (90 min/20 sessions)

Sleep: PSQI

NR= no reported; VAS = visual analog scale; STAI = state-trait anxiety inventory; CES-D = center for epidemiologic studies depression scale; TENS= transcut-aneous
electrical nerve stimulation; HAD=hospital anxiety and depression scale; SDOS= sleep disturbance ordinal scale; AIMS = arthritis impact measurement scales;
NHP=Nottingham health profile; CPRS-A = comprehensive psychopathological rating scale-affective; FIQ = fibrositis impact questionnaire ; AIS = Athens insomnia scale;
AP = acupuncture points; BDI = beck depression inventory; PSQI = Pittsburgh quality of sleep index questionnaire.
`Massage therapy intervention/dose: number of massage time/number of sessions.
doi:10.1371/journal.pone.0089304.t001
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outcome measures were employed in the studies; 6) the language

was either English or Chinese.

2.3 Data Collection
Two reviewers (C Feng and X Yang) independently extracted

data based on predefined criteria (Table 1). We contacted primary

authors when relevant information was not reported. Differences

were settled by discussion with reference to the original article. For

crossover studies, we considered the risk for carryover effects to be

prohibitive, so only the first phase of the study was selected in our

review. We paid close attention to immediate (immediately after

all treatments: up to one day) and follow-up effects of massage

therapy for FM.

2.4 Quality Assessment
Two reviewers (C Feng and X Yang) independently assessed the

risk of bias based on Cochrane tools in the following domains:

random sequence generation, allocation concealment, blinding,

incomplete outcome data, and selective outcome reporting [22].

We paid close attention to the blinding assessor in evaluating

blinding methods because it is difficult to blind the therapists and

patients for therapeutic methods in massage therapy studies. And

the assessment of incomplete outcome data contained reporting

dropout or withdrawal and intention-to-treat analysis. Every

domain could be classified as ‘‘high’’ or ‘‘low’’ risk of bias. If the

information reported in the paper was not sufficient, the domain

was defined as ‘‘unclear’’. There was no disagreement between the

reviewers regarding quality assessments of eligible studies.

2.5 Data Analysis
The Cochrane Collaboration software (Review Manager

Version 5.0) was employed in the meta-analyses. For continuous

data, standardised mean difference (SMD) and 95% confidence

intervals (CI) were calculated by more conservative random-effects

model for the expected heterogeneity in the meta-analyses.

Heterogeneity across studies was tested based on the I2 statistic,

a quantitative measure of inconsistency across studies, and studies

with I2,40% was considered to have low heterogeneity, I2 of 40%

to 75% was considered moderate heterogeneity, and I2.75% was

considered high heterogeneity. Detailed subgroup analyses were

conducted based on different symptoms of FM and durations of

massage therapy. Potential publication bias was assessed by

visually inspecting of the Begg funnel plots.

Figure 1. Flow chart for this meta-analysis. RCTs: randomized controlled trials; FM: fibromyalgia.
doi:10.1371/journal.pone.0089304.g001
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Results

3.1 Search Results
The initial search of the databases identified 433 relevant

publications. After screening the titles and abstracts for inclusion

criteria, 413 records were excluded based on various reasons

including duplicate studies, reviews, commentaries, case report,

not relevant to our analysis, and so on. In reviewing 20 full-texts,

only 9 RCTs were considered for inclusion. 11 full-texts were

excluded due to no random (n= 1), duplicate publications (n = 1),

no diagnostic criteria of FM (n= 1), massage therapy plus other

complementary and alternative treatments (n = 4), and other

manual therapies (n = 4). In 9 eligible RCTs, 8 published in

English [23–30] and 1 published in Chinese [31]. Six of them were

included in meta-analyses [24,26,28–31]. The study selection

process is depicted in Figure 1.

For Stiller’s study [28], the reviewers searched only the abstract,

and got the dissertation by e-mail. And another study, the

reviewers contacted the primary authors to get the mean and

standard deviation (SD), because the author reported the results in

figures [30].

3.2 Study Characteristics
The characteristics of 9 eligible RCTs are presented in Table 1.

The studies were conducted in China, Spain, Sweden, Turkey,

and US between 1996 and 2011. The sample size of eligible

studies ranged from 19 to 90 (total 404, mean age of 4764.87).

The mean duration of FM ranged from 1 to 14 years. Massage

therapy time lasted 25–90 min (total sessions ranged from 1 to 20).

And the study duration ranged 1 to 24 weeks.

3.3 Methodological Quality
Risk of bias evaluation is reported in Figure 2. Four studies

employed appropriate random sequence generation and allocation

concealment [23,27,28,30], others were unclear due to not state

the detailed randomized and allocated method [24–26,29,31].

The authors reported that they employed blinded assessors in 4

RCTs [23,26,28,29], while this parameter was unclear in four

trials [24,27,30,31], one failed to do so [25]. The risk of bias for

reporting participant dropout or withdrawal was low risk in six

RCTs [24,25,27,28,30,31], others were unclear [23,26,29]. Five

RCTs were high in the risk of bias for intention-to-treat analysis

because the dropout data was cancelled. [24,25,27,28,30]. Two

trials had a low risk of bias in the selective outcome reporting

[28,30], and others were unclear [23–27,29,31].

3.4 The Immediate Effects of Massage Therapy for FM
Pain. All nine RCTs reported pain. Six of them were

included in the meta-analysis [24,26,28–31]. Although the

aggregated results suggested that massage therapy was not

associated with significantly reduced pain (SMD, 0.37; 95% CI

20.19 to 0.93; p = 0.19; Figure 3), massage therapy significantly

reduced pain for duration $5 weeks (SMD, 0.62; 95% CI 0.05 to

1.20; p = 0.03; Figure 4) in subgroup analyses based on different

durations.

Anxiety. Eight RCTs evaluated the effectiveness of massage

therapy on anxiety [23–30]. Five of them were included in the

meta-analysis [24,26,28–30], which showed significant effects of

massage therapy on anxiety (SMD, 0.32; 95% CI 0.06 to 0.59;

p = 0.02; Figure 3). In the subgroup analyses, massage therapy did

not improve anxiety for duration ,5 weeks (SMD, 0.17; 95% CI

20.24 to 0.58; p = 0.42; Figure 5) [28,29], but for duration $5

weeks, massage therapy significantly improved anxiety (SMD,

0.44; 95% CI 0.09 to 0.78; p = 0.01; Figure 5) [24,26,30].

Depression. Seven RCTs assessed the effects of massage

therapy on depression [23–27,29,30]. The results of the meta-

analysis including 4 studies suggested that massage therapy

significantly improved depression (SMD, 0.38; 95% CI 0.08 to

0.67; p = 0.01; Figure 3) [24,26,29,30]. In the subgroup analyses,

for duration,5 weeks, massage therapy did not reduce depression

(SMD, 0.08; 95% CI 20.47 to 0.64; p = 0.77; Figure 6) [29], but

for duration $5 weeks, massage therapy significantly improved

depression (SMD, 0.49; 95% CI 0.15 to 0.84; p= 0.005; Figure 6)

[24,26,30].

Sleep disturbance. Six RCTs reported the effectiveness of

massage therapy on sleep disturbance [23,24,26,29–31]. The

aggregated results including three studies suggested that massage

therapy did not significantly improve sleep disturbance (SMD,

0.11; 95% CI 20.29 to 0.52; p= 0.58; Figure 3) [24,29,31]. In the

subgroup analyses, massage therapy did not significantly improve

sleep disturbance for duration ,5 weeks (SMD, 0.07; 95% CI 2

0.61 to 0.75; p= 0.84; Figure 7) [29,31] or duration $5 weeks

(SMD, 0.19; 95% CI 20.38 to 0.75; p = 0.52; Figure 7) [24].

Publication bias. The funnel plots for pain, anxiety,

depression, and sleep disturbance were performed including 6

RCTs, 5 RCTs, 4 RCTs, and 3 RCTs, respectively (Figure 8), but

it is difficult to interpret the result of publication bias due to such a

small subset of studies.

3.5 RCTs Excluded in Meta-analyses
Three studies were excluded in meta-analyses due to incomplete

data reporting. Sunshine et al reported that patients in massage

Figure 2. Risk of bias. Red (2): high risk of bias; Yellow (?):
unknown risk of bias; Green (+): low risk of bias.
doi:10.1371/journal.pone.0089304.g002
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therapy showed less pain, anxiety, depression, stiffness, and fewer

nights of difficult sleeping [23]. The study conducted by Alnigenis

et al did not show any significant benefit from massage therapy in

alleviating pain, nor any effect on functional status and psycho-

logical distress in this small number of FM sufferers [25]. The

study conducted by Lund found that pain and emotional reactions

(including anxiety and depression) in patients with FM have

decreased in all groups. But the comparison was not performed

between the massage group and guided relaxation group on pain

and emotional reactions [27].

3.6 The Follow-up Effects of Massage Therapy for FM
Only two RCTs assessed the follow-up effects of massage

therapy for FM. At the end of 24 follow-up weeks, no statistically

significant differences were observed for all the tested parameters

compared with the baseline in the study conducted by Brattberg

[24]. In Castro-Sánchez study [30], the experimental group

showed significant improvements on pain, anxiety and sleep

duration versus baseline after the 4 follow-up weeks. But at the end

of 24 follow-up weeks, the experimental group only showed a

significant improvement on sleep duration versus baseline.

3.7 Adverse Events
No adverse events were reported in all eligible RCTs of massage

therapy for FM.

Discussion

The purpose of our systematic review was to evaluate the

evidence of massage therapy on improving symptoms in patients

with FM. In immediate effects, our meta-analyses suggested that

massage therapy with duration $5 weeks significantly improved

pain, anxiety, and depression in patients with FM. There was no

evidence that massage therapy showed superior effects on

improving symptoms associated with sleep. In follow-up effects,

there was not enough evidence of massage therapy for FM.

Our review was consistent with some prior reviews supporting

use of massage therapy for FM. Kalichman conducted a

qualitative review including 6 RCTs published from 1996 to

2009 and drew a general conclusion that there was modest support

Figure 3. Forest plot showing the effect of massage therapy on pain, anxiety, depression, and sleep disturbance in patients of
fibromyalgia.
doi:10.1371/journal.pone.0089304.g003
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for use of massage therapy in treating FM [21]. The quantitative

systematic review and meta-analysis performed by Kong et al.

suggested that therapeutic massage may be helpful in the

treatment of pain in patients with FM, but it was only a meeting

abstract without the published full-text [20]. Comparing with these

reviews, our systematic review updated the evidence of massage

therapy for FM including more new RCTs published from 2006 to

2011 [28,30]. And detailed subgroup meta-analyses were per-

formed based on different symptoms of FM including pain,

anxiety, depression, and sleep disturbance. In addition, we

quantitatively assessed the effects of massage therapy with different

durations for FM. Our results suggested that massage therapy with

duration $5 weeks significantly improved pain, anxiety, and

depression in patients with FM.

Our results differ from those of systematic reviews and

guidelines [17,18,19]. Massage therapy was not recommended in

the systematic review and guideline (6 RCTs from 1996 to 2009)

performed in German [19]. And Terhorst and colleagues’ review

(6 RCTs from 1996 to 2009) also suggested that massage therapy

was not effective on pain relief in patients with FM [17]. One

suspected reason for this difference was that more new RCTs of

massage therapy for FM were included in our review [27,28,31].

And our review contained the study of Chinese traditional

massage, as one of the most ancient massage therapies, for FM

[31]. Furthermore, the meta-analysis included one study evaluated

the effects of Tuina plus Yoga for FM in Terhorst’s review [17].

Another possible explanation was detailed subgroup meta-analyses

were performed based on different durations of massage therapy in

our systematic review. Although the overall aggregated result

suggested that massage therapy was not associated with signifi-

cantly reduced pain in our review, the subgroup meta-analysis

supported that massage therapy with duration $5 weeks

significantly improving pain in patients with FM. In addition,

the mean change between final treatment and the baseline in

outcomes was used to evaluate effect estimates of massage therapy

versus controls. However, only outcomes at final treatment were

employed in the meta-analyses by Germany systematic review

Figure 4. Forest plot of the subgroup analyses of massage therapy on pain in patients of fibromyalgia.
doi:10.1371/journal.pone.0089304.g004

Figure 5. Forest plot of the subgroup analyses of massage therapy on anxiety in patients of fibromyalgia.
doi:10.1371/journal.pone.0089304.g005
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[19]. More eligible RCTs and detailed subgroup meta-analyses

strengthened our confidence in our review.

4.1 Possible Rationale of Massage Therapy for FM
If FM benefited from massage therapy, there might be a

possible rationale derived form the complex interaction of both

physical and psychological patterns. When massage therapy is

delivered to soft and connective tissues, local biochemical changes

would be stimulated. This helps to improve muscle flexibility, and

modulate local blood and lymph circulation. As a result, local

nociceptive and inflammatory mediators may be reabsorbed

[32,33]. Some studies found that massage therapy improved pain

by modulating serotonin levels in patients with FM [34,35]. The

local effects may change neural activity at the spinal cord

segmental level, which is responsible for both mood and pain

perception [36]. Some studies maintained that massage therapy

resulted in the reduction in the H-reflex [37]. A large reduction in

the H-reflex would seem to be desirable, because spinal

hyperexcitability is associated with a variety of chronic pain

syndromes [38].

4.2 Study Limitations
There are several limitations in our review: 1) although we tried

my best to make our search strategy to locate all relevant RCTs of

massage therapy for FM, the degree of uncertainty may remain

due to language barrier, limited retrieving resources, and

publication bias [39,40]; 2) our review may also be affected by

styles and dosing parameters of massage therapy such as styles

(Swedish massage, Shiatsu, Chinese traditional massage, etc.),

duration (time of each session), frequency (sessions of per week),

and dosage (size of strength); 3) only RCTs were included and

there were less eligible RCTs in some subgroups meta-analyses

because of strict inclusion criteria in our review. Although it may

influence the aggregated results, low inclusion criteria would result

in more bias; 4) the results may be influenced by different outcome

measures in eligible RCTs. So the reliable and valid outcome

measures are essential to reduce bias, provide precise measures

and perform valid data synthesis; 5) it is difficult to assess the

duration of improvements on pain, anxiety, and depression in

patients with FM because of fewer evidences in follow-up effects of

massage therapy for FM. So long follow-up should be necessary in

future RCTs of massage therapy for FM; 6) although the funnel

plot for the outcomes were performed, it was difficult to interpret

the results of publication bias due to a smaller subset of studies; 7)

Figure 6. Forest plot of the subgroup analyses of massage therapy on depression in patients of fibromyalgia.
doi:10.1371/journal.pone.0089304.g006

Figure 7. Forest plot of the subgroup analyses of massage therapy on sleep disturbance in patients of fibromyalgia.
doi:10.1371/journal.pone.0089304.g007
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although no adverse events were associated with massage therapy,

definite conclusions were not possible. It only can be assumed that

massage therapy was a treatment option with low risk of injury.

Conclusions

In conclusion, this systematic review found the positive evidence

that massage therapy with duration $5 weeks had beneficial

immediate effects on improving pain, anxiety, and depression in

patients with FM. Massage therapy should be one of the viable

complementary and alternative treatments for FM. However,

given fewer eligible RCTs in subgroup meta-analyses and no

evidence in follow-up effects, large-scale RCTs with long follow-up

are warrant to confirm the current findings of massage therapy for

FM.
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