ORIGINAL ARTICLE

Repetitive Transcranial Magnetic Stimulation
for Fibromyalgia: Systematic Review and
Meta-Analysis
Leonardo M. Knijnik, MD*,†; Jairo A. Dussan-Sarria, MD*,‡,§; Joanna R. Rozisky,
PhD*; Iraci L. S. Torres, PhD‡,¶; Andre R. Brunoni, MD, PhD**; Felipe Fregni,
MD, PhD††; Wolnei Caumo, MD, PhD*,§,‡‡
*Laboratory of Pain and Neuromodulation, Hospital de Clınicas de Porto Alegre (HCPA), Porto
Alegre; †School of Medicine, Rio Grande do Sul Federal University (UFRGS), Porto Alegre;
‡
Post-Graduate Program in Medical Sciences, School of Medicine, UFRGS, Porto Alegre; §Pain
and Palliative Care Service at HCPA, UFRGS, Porto Alegre; ¶Pharmacology Department,
Institute of Basic Health Sciences, UFRGS, Porto Alegre; **Service of Interdisciplinary
Neuromodulation, Department and Institute of Psychiatry, University of S~
ao Paulo, S~
ao Paulo,
Brazil; ††Spaulding Center of Neuromodulation, Department of Physical Medicine and
Rehabilitation, Harvard Medical School, Boston, Massachusetts U.S.A.; ‡‡Department of
Surgery, HCPA, UFRGS, Porto Alegre, Brazil

& Abstract
Background: Fibromyalgia (FM) is a prevalent chronic pain
syndrome with few effective therapeutic options available.
Repetitive transcranial magnetic stimulation (rTMS) is an
emerging therapeutic alternative for this condition; however, results have been mixed.
Objectives: To evaluate the efficacy of rTMS on FM, a
comprehensive systematic review and meta-analysis were
performed.
Methods: Relevant published, English and Portuguese language, randomized clinical trials (RCT) comparing rTMS
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(irrespective of the stimulation protocol) to sham stimulation
for treating FM pain intensity, depression, and/or quality of
life (QoL) were identified, considering only those with low
risk for bias. Trials available until April 2014 were searched
through MEDLINE, EMBASE, the Cochrane Library Databases,
and other 26 relevant medical databases covering from every
continent. The outcomes for pain, depression, and QoL
assessed closest to the 30th day after rTMS treatment were
extracted, and changes from baseline were calculated to
compare the effects of rTMS vs. placebo.
Results: One hundred and sixty-three articles were
screened, and five with moderate to high quality were
included. rTMS improved QoL with a moderate effect size
(Pooled SMD = 0.472 95%CI = 0.80 to 0.14); it showed a
trend toward reducing pain intensity (SMD = 0.64 95%
CI = 0.31 to 0.017), but did not change depressive symptoms.
Conclusion: In comparison with sham stimulation, rTMS
demonstrated superior effect on the QoL of patients with FM
1 month after starting therapy. However, further studies are
needed to determine optimal treatment protocols and to
elucidate the mechanisms involved with this effect, which
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does not seem to be mediated by changes in depression, but
that may involve pain modulation. Level of evidence 1b. &
Key Words: repetitive transcranial magnetic stimulation,
fibromyalgia, neuromodulation, meta-analysis, quality of
life, depression, pain

INTRODUCTION
Fibromyalgia is a chronic pain disorder with unknown
etiology and incompletely known pathophysiology,
generally considered as a central sensitization syndrome.1 It is the most common cause of generalized
musculoskeletal pain in women aged 20 to 55 years,2
with an estimated prevalence of 2% 2,3 displaying a
female preponderance.4 In tertiary clinics, it is even
more prevalent, with more than 40% of patients
referred meeting the diagnostic criteria of the syndrome.5
Although widespread pain is central for the diagnosis,6,7 other troublesome symptoms include fatigue,
depressive mood, sleep disturbances, and cognitive
decline, which coexist with Fibromyalgia (FM) in as
much as 25% of the cases.2 Thus, it is not surprising
that patients have a substantial decrease in their
quality of life (QoL) as well as functional limitations,8–11 which is perhaps even greater than in other
chronic pain syndromes such as osteoarthritis or
rheumatoid arthritis.12
Despite the significant burden caused by fibromyalgia, current treatment strategies have modest effectiveness. Aerobic exercise impacts QoL and perhaps pain
intensity13,14; multidisciplinary patient education
decreases referrals and diagnostic testing15,16; and the
approved pharmacological interventions (ie, tricyclic
antidepressants, dual reuptake inhibitors, gabapentinoids17–26) provide clinically relevant improvements in
less than half of patients (25% to 45%) with efficacy
possibly decreasing over time.18
Noninvasive brain stimulation techniques such as
repetitive transcranial magnetic stimulation (rTMS)
have emerged as a therapeutic alternative that has
proved efficacy in other conditions such as depression.27–30 rTMS is able to modulate cortical and deep
brain areas through its electromagnetic field generated
over the scalp,31 either decreasing (when using lowfrequency protocols) or increasing (via high frequency
stimulation) cortical excitability.30 Clinical and experimental evidence indicates that in patients with FM,
rTMS may exert its effect through modulatory pain

pathways such as the descending inhibitory pathways
32,33
and modulating social-affective regions of the brain
such as the right temporal lobe.34 Although there are
randomized clinical trials of good quality suggesting
favorable results, there is no consensus regarding the
efficacy of rTMS on FM, neither on the optimal
parameters of stimulation. Thus, we conducted a
systematic review of the available literature searching
for randomized clinical trials (RCT) comparing active to
sham rTMS (irrespective of the stimulation protocols) to
treat FM widespread pain, depression symptoms, and
QoL, using meta-analytic methods to quantify (when
possible) its effects 1 month after the intervention.

METHODS
Literature search
We searched the Medline/PubMed database, Cochrane
Controlled Trials Register, Embase, a Brazilian Health
Services Register (CAPES), PsychINFO, WHO database, INASP, local databases such as National Library
of Australia, Index Medicus for the Eastern Mediterranean Region, IndMED, KoreaMed, LILACS, IMSEAR, Panteleimon, WPRIM, BIOSIS, Derwent Drug
File, International Pharmaceutical Abstracts, BiblioMap, DoPHER, Global Health, ASSIA, C2-SPECTR,
ERIC, Google Scholar, TripDatabase, Intute, Social
Sciences Citation Index, scientific.thomson.com, isiwebofknowledge.com, and Scopus Elsevier, ProQuest.
For Grey Literature research, we searched in OpenSingle. We used the term (clinical trials) with keywords
“rTMS”, “transcranial magnetic stimulation” and
“fibromyalgia”, “Fibromyalgia/therapy”[Mesh] Transcranial magnetic stimulation, and “Fibromyalgia/therapy”[Mesh] rTMS, limiting to studies in humans in
English or in Portuguese languages. The research
process considered papers published until April 30,
2014. To reduce the probability of publication bias, we
contacted the authors to request for similar studies that
may have already been performed and for more
information about those that were published as
abstracts only.
Study selection and quality assessment
We included trials that met the following criteria: (1)
involve human subjects only, (2) report original
research, (3) used rTMS for treatment purposes, (4)
were randomized, (5) included only patients with
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fibromyalgia syndrome according to the 1990 or 2010
preliminary ACR criteria,6,7 and (6) had outcomes
addressing changes in pain intensity, in depression
symptoms, and/or in QoL, irrespective of the scales
used.
The study characteristics extracted were chosen
according to the Cochrane Handbook of Systematic
Reviews for Intervention Studies35: level of evidence and
study design, study population inclusion and exclusion
criteria, concomitant treatment use, type of intervention
(high or low-frequency rTMS), sessions description,
total number of sessions, follow-up time, total number
of subjects per group (active/ sham, including proportions completing study), and study quality (assessed with
the Jadad score).
Trials compared rTMS with a sham intervention.
Two reviewers evaluated reports independently for
eligibility without blinding to the names of the authors.
The study outcomes had to include a numerical assessment for pain, the visual analog scale (VAS), the
numerical pain scale, Likert scale for pain, or the Brief
Pain Inventory (BPI). Examiner blinding was not necessary as long as the JADAD score was at least 3.
Disagreements were resolved by consensus.
Outcome measures
The prespecified primary outcome was absolute pain
intensity reported on recognized pain scales such as the
VAS and the BPI on any time window. If more than 1
time point was reported, we extracted the one closest to
30 days from the last day of treatment. The first month
after treatment was chosen because it was the most
frequently reported outcome. If a trial report provided
data on both mentioned scales, we recorded only data
on the VAS. Secondary outcomes were depression scores
using Hamilton Depression Rating Scale (HDRS) or
Beck Depression Inventory (BDI) and QoL using
Fibromyalgia Impact Questionnaire (FIQ).

with a score of three or more were included. Disagreements were resolved by consensus.
Data collection
The reviewers independently used a systematic form to
extract trial design, patients’ characteristics, type of
intervention, and outcome assessments for depression,
QoL, and pain scores. In those trials in which pain scores
were available only as graphs, it was used the WebPlotDigitizer for data extraction, which provides a reasonable approximation of the scores.36 Two independent
reviewers extracted and cross-checked scores for pain,
depression, and QoL.
Statistical analysis
Pain, depression, and QoL scores assessed closest to the
30th day after the last intervention session were
subtracted from the baseline pain level in order to
analyze the absolute change from baseline. The standardized mean difference (SMD) of the change in scores
with its respective standard error (SE) using the Hedge’s
g method (which adjustment for small samples) was
calculated for each treatment arm. Then, the changes
from baseline were compared between the active and the
sham arms. When the raw scores were not reported, the
mean change from baseline was used. Quantifiable
heterogeneity between studies was tested using the I2
statistic, which is usually interpreted as no heterogeneity
if equal to 0%, as low if 25% to 50%, and high if
> 75%.36 Then, a pooled SMD assuming a fixed-effects
model was estimated. For studies with more than one
treatment arm, changes from baseline were calculated
for each arm independently. Small samples effects were
analyzed using funnel plots with pseudo 95% confidence
intervals. Data were analyzed using Stata Statistical
Software: Release 12 (StataCorp LP., College Station,
TX, USA). The present meta-analysis is reported
according to the PRISMA guidelines.

Quality assessment
Two reviewers assessed independently the allocation
concealment, blinding, and adequacy of analyses. We
considered only allocation concealment adequate if the
researchers did not know which group the next patient
entering the study would be allocated to. Procedures
considered predictable based on the generation of
allocation were considered inadequate. The JADAD
score was also used for bias assessment so that only trials

RESULTS
Initial search criteria identified 163 English language
published studies, but after verifying criteria through
titles and abstracts analysis, only 18 required full-text
extraction for further evaluation. Of those, five trials
met our inclusion criteria. All trials were published as
full-text articles in international journals. Figure 1
shows the process of trial extraction and selection.
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Figure 1. The process of trial extraction and selection.

Table 1 shows the trials included in the metaanalysis. The total number of patients included was
143. All the trials compared rTMS with sham stimulation. Regarding pain outcomes, three trials used
BPI,37–39 one used the VAS,40 and one used the
“average pain intensity over the last 24 hours”.34 All
trials used the FIQ as QoL outcome. Three trials used
the BDI to assess depression,34,37,40 one used the
HDRS38 and one used both.39 The type of intervention varied slightly between the studies, four of them
applied high frequency rTMS over the left
M1,34,37,39,40 while the other stimulated the DLPFC:
one with high frequency over the left dorsolateral
prefrontal cortex (DLPFC)38 and other one with low
frequency over the right DLPFC.40 Table 2 shows the
raw scores of each study.

Effects on pain
Although the rTMS stimulation-induced analgesia did
not show a significant superiority to the sham-induced
analgesia, a trend favoring the real stimulation effects
was observed (SMD = 0.31; 95%CI = 0.64, 0.02;
P = 0.063; I2 = 22.0%; Figure 2A).
Sensitivity analysis showed that excluding the only
study arm using low-frequency rTMS did not change the
direction of the result, but increased heterogeneity
(SMD = 0.293
95%CI = 0.633
to
0.047,
P = 0.091, I2 = 35.7%; Figure 2B). Furthermore,
excluding the study with the smallest sample size (Lee
SJ)40 did not change the trend observed (SMD = 0.346
95%CI = 0.699 to 0.008, P = 0.055; I2 = 40.7%,
P = 0.167). Funnel plots suggest low risk of publication
bias and heterogeneity (Figure 2C).
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Table 1. Characteristics of the Included Studies According to Published Year, Number of Patients, Inclusion and
Exclusion Criteria, Treatment Protocol, Stimulation Site and Frequency, Pain-Related Outcome, JADAD Score, and Level
of Evidence

Author

Year

N

Mhalla A

2011

40

Short EB

2011

Passard A

Inclusion
Criteria

Stimulation
Site

Stimulation
Frequency

Pain-related
Outcome

JADAD
Score

GRADE
Level of
Evidence

Exclusion Criteria

Treatment Protocol

1990 ACR
criteria

Current Primary
Psychiatric Condition
or history of
substance abuse;
Rheumatic disease

Left M1

10 Hz

BPI

4

B

20

1990 ACR
criteria

Left DLPFC

10 Hz

BPI

4

B

2007

30

1990 ACR
criteria

10 sessions for two
consecutive weeks.

Left M1

10 Hz

BPI

5

B

Lee S

2012

15

1990 ACR
criteria

10 consecutive
sessions

Right DLPFC
or Left M1

1 Hz or 10 Hz

VAS

3

B

Boyer L

2014

38

1990 ACR
criteria

Depression as main
reason for
functional
impairment or
study enrollment;
Bipolar disorder;
Schizophrenia;
Epilepsy; stroke.
Current Primary
Psychiatric
Condition or
history of
substance abuse;
Rheumatic
disease.
Current Primary
Psychiatric
Condition
Epilepsy;
Rheumatic
disease.
Current Primary
Psychiatric
Condition;
Rheumatic disease;
Neurologic disorder.

5 daily sessions,
then 3 sessions a
week apart, 3
sessions a fortnight
apart, and 3
sessions a month
apart.
5 times per week
during 2 weeks

14 sessions over
10 weeks

Left M1

10 Hz

Average pain
intensity scale
over the last
24 hours

5

B

DLPFC, dorsolateral prefrontal cortex; rTMS, repetitive transcranial magnetic stimulation.

Effects on depression
The rTMS stimulation did not show a significant
superiority to the sham-induced reduction in depression
symptoms (SMD = 0.150; 95%CI = 0.473, 0.173;
P = 0.363; I2 = 0.0%, P = 0.987).
Effects on quality of life
rTMS-induced significant improvement on the quality of
life assessed by the FIQ (SMD = 0.472; 95%
CI = 0.802,
0.141;
P = 0.005;
I2 = 0.0%,
P = 0.544) of moderate size of the effect (Figure 3A).
Sensitivity analysis (Figure 3B) showed that excluding
the only study arm using low-frequency rTMS did not
change the direction of the result, which remained
significant (SMD = 0.450; 95%CI = 0.792, -0.109;
P = 0.010; I2 = 0.0%, P = 0.435). A funnel plot

suggested low risk of publication bias and heterogeneity
(Figure 3C).

DISCUSSION
The present systematic review quantitatively assessed
the reported changes in pain, depressive symptoms, and
QoL in patients with FM 30 days after receiving rTMS.
The data support that rTMS improves with a moderate
effect size the quality of life in FM patients and that this
effect occurs independent of the changes in pain and
depression symptoms, although the former showed a
trend toward improvement but did not reach statistical
significance.
Thorough research performed for the present report
also revealed that there are few trials with rigorous
methodological design addressing rTMS as a treatment

from baseline)
from baseline)
change

from

baseline)

change

from

baseline)

BDI, beck depression inventory; BPI, brief pain inventory; HDRS, Hamilton depression rating scale; VAS, visual analog scale; QoL, Quality of Life; rTMS, repetitive transcranial magnetic stimulation.
*Low-frequency arm of Lee study.
†
High-frequency arm of Lee study.

from

change

baseline
baseline)

from

change

15
(mean

1.3  9.5
0.3  18.2

(mean

64.1  11.6
60.0  11.6
(mean change

0.5  4.0
1.3  2.7

(mean change

11.7  8.1
BDI: 9.1  5.9
4.7  33.1

(mean

0.1  1.8
6.5  2.0

(mean
pain: 6.5  1.6

Average daily
Boyer L

30

30

53.7  27.3

53.7  27.3
58.5  9.2

45.1  13.8
59.3  23.4

59.3  23.4
60.4  21.1

67.2  11.1
BDI: 18.3  5.8

BDI: 18.3  5.8
BDI: 22.3  2.8

BDI: 13.4  6.2
BDI: 21.6  5.5

BDI: 21.6  5.5
BDI: 25.5  6.4

BDI: 19.2  4.4
7.23  2.53

7.23  2.53
7.35  1.06
VAS: 7.0  0.85
Lee SJ HF†

4.75  2.32
7.81  1.31
VAS: 7.24  1.07
Lee SJ LF*

7.81  1.31

14

30
62.2  8.9

47.93  14.70
38.99  19.44

48.7  10.4
61.3  11.5

54.38  13.96
58.79  11.93

63.5  10.8
BDI: 8.5  4

HDRS: 16.4  8.18
HDRS: 14.1  9.42

BDI: 8.3  5.4
BDI: 8.6  5.2

HDRS: 17.6  7.31
HDRS: 21.8  7.79

BDI: 10.2  5.8
6.3  1.66

5.37  2.02
4.41  1.95

5.65  1.85

5.34  1.82

6.56  1.2

BPI: 5.6  1.85

BPI: 6.88  1.24

Short EB

Passard A

evaluation

21
67.5  7.2

Sham
rTMS

55.2  15.2
67.2  14.8

Sham
rTMS

66.8  12.5
BDI: 9.3  5.6

Sham
rTMS

BDI: 9.2  6.4
BDI: 10  5.8

Sham
rTMS

BDI: 9.6  6.5
6.63  1.05

Sham
rTMS

4.72  1.03
6.5  1.8

Sham
rTMS
Author

BPI: 6.2  1.4

Final QoL
Baseline QoL
Final Depression
Baseline Depression
Final Pain
Baseline Pain

Table 2. Raw Scores for Pain, Depression, and QoL Extracted From Each Individual Study Arm

Mhalla A

Day of

final
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strategy for FM. The large number of initially found
articles (163), compared to the low number of clinical
trials, suggests that the research of rTMS as a therapeutic tool in FM is still in phase II and the clinical benefits
are promising. The quality of the trials included was
acceptable, and all of them achieved JADAD scores
superior to 3. Perhaps, the good methodological quality
of these trials together with the effect size achieved with
the rTMS allowed detecting its effect on the FM QoL
even with the relatively restricted sample size of 143
patients. On the other hand, the stringent criteria
excluding male patients with FM and those with major
depression or with psychiatric illnesses significantly
reduce the external validity and, thus, clinical applicability of rTMS on the FM population.
The mechanisms underlying rTMS effects are not
completely understood. It acts through an electromagnetic field created by the 8-coil over the patient’s scalp,
generating a superficial cortical current capable of
changing neuron activity even in brain regions distant
from the stimulation site.32,33,41–46 As pain processing
and negative affect during experimental pain might be
processed independently and are not modulated by
depressive symptoms or catastrophizing,47 it is plausible
to hypothesize that rTMS-induced improvement in QoL
might also be the result of modulation of neuronal
circuits not directly related to pain processing. However,
we cannot exclude the possibility that the sample size
included in our meta-analysis was too small or that
either the follow-up or treatment period was too short.
Indeed, the analgesic effects caused by rTMS may
require longer periods to take effect, possibly because
rTMS may not act directly on pain sensory pathways,
but instead may alter emotional processing—and
increase QoL—secondarily decreasing pain intensity.
Accordingly, catastrophizing has been demonstrated to
precede changes in pain scores in patients with FM.48
The right temporal lobe may be the brain region
implicated in this phenomenon.34 Also, it has been
shown to be involved in the modulation of emotion
during pain sensation 49 and is intricately connected to
the limbic system,50 supporting the view that rTMS
could alter affective pain processing.
We included trials with different modalities of
stimulation, such as stimulation of M1, DLPFC, and
different stimulation protocols. Four studies 34,37,39,40
stimulated the left M1 and two stimulated the DLPFC,
although in different hemispheres.38,40 As the objective
of the meta-analysis was to assess the effects of
rTMS on pain, depression, and QoL, we included all
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A

Pain reduction at 30 days after rTMS when compared with Sham-stimulation
%

Study

Weight

ID

SMD (95% CI)

Mhalla

-0.84 (-1.49, -0.19) 25.65

Short

-0.41 (-1.30, 0.48) 13.71

Passard

-0.39 (-1.12, 0.33) 20.64

Lee SJ

-0.58 (-1.86, 0.70) 6.58

Lee SJ2

0.37 (-0.88, 1.63) 6.84

Boyer

0.20 (-0.44, 0.84) 26.59

Overall (I-squared = 22.0%, p = 0.269)

-0.31 (-0.64, 0.02) 100.00

-1.86

B

0

1.86

Pain reduction at 30 days after High-Frequency rTMS
Study

%

ID

SMD (95% CI)

Mhalla

-0.85 (-1.50, -0.21) 29.63

Short

-0.43 (-1.32, 0.46) 15.84

Passard

-0.41 (-1.13, 0.32) 23.84

Boyer

0.20 (-0.43, 0.84)

Overall (I-squared = 43.2%, p = 0.152)

-0.35 (-0.71, -0.00) 100.00

-1.5

C

0

Weight

30.69

1.5

.8

.6

se(SMD)
.4

.2

0

Funnel plot with pseudo 95% confidence limits

-1.5

-1

-.5

SMD

0

.5

1

Figure 2. Pain reduction at 30 days after repetitive transcranial magnetic stimulation (rTMS) when compared with sham stimulation.
Forest plots are presented for analysis with all the studies (A) and sensitivity analysis including only data from studies that used high
frequency rTMS (B). Funnel plot supports low risk of publication bias (C).
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A

Quality of Life improvement 30 days after rTMS
%

Study
SMD (95% CI)

Mhalla

-0.57 (-1.20, 0.06) 27.18

Short

-0.56 (-1.46, 0.33) 13.53

Passard

-0.93 (-1.69, -0.17) 18.93

Lee SJ

-0.79 (-2.11, 0.53) 6.29

Lee SJ2

0.06 (-1.18, 1.30)

Boyer

-0.07 (-0.70, 0.57) 26.97

Overall (I-squared = 0.0%, p = 0.544)

-0.47 (-0.80, -0.14) 100.00

-2.11

B

Weight

ID

0

7.10

2.11

Quality of life improvement 30 days after High-frequency rTMS
%

Study
ID

SMD (95% CI)

Mhalla

-0.58 (-1.22, 0.05) 29.00

Short

-0.59 (-1.49, 0.31) 14.45

Passard

-0.96 (-1.72, -0.20) 20.23

Lee SJ2

0.07 (-1.17, 1.31)

Boyer

-0.07 (-0.70, 0.57) 28.76

Overall (I-squared = 0.7%, p = 0.402)

-0.46 (-0.80, -0.12) 100.00

-1.72

C

0

Weight

7.57

1.72

.8

.6

se(SMD)
.4

.2

0

Funnel plot with pseudo 95% confidence limits

-2

-1

SMD

0

1

Figure 3. Quality of Life improvement 30 days after repetitive transcranial magnetic stimulation (rTMS) when compared with sham
stimulation. Forest plots are presented for analysis with all the studies (A) and sensitivity analysis including only data from studies that
used high frequency rTMS (B). Funnel plot supports low risk of publication bias (C).
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modalities of stimulation despite their potential differences. Our analysis considered the time point closest to
30 days after the last day of stimulation, which
provides evidence for lasting effects of rTMS, even
though it is not known whether those changes would
persist beyond this time point. Unfortunately, the lack
of uniformity in the reported protocols forbids us from
assessing longer follow-up periods. The closest assessment to 30th day after rTMS stimulation was chosen
because it was the time point most often reported in the
trials and encompasses clinical relevance. A quantitative assessment of differences in outcomes between the
areas of stimulation was limited due to the small
number of patients. Furthermore, although there is
always some chance of publication bias, this possibility
is unlikely as shown in the funnel plot. Nevertheless, it
should be acknowledged that there might be other
clinical trials using rTMS for FM, as we detected
reports published only as abstract posters but that
could not be retrieved in the full text, because some
authors did not respond to our requests (Figure 1). The
number of patients included in the meta-analysis is low,
and our findings are based on trials results from
publicly available literature instead of individualpatient data, which would have proved stronger
evidence. Another aspect that should be considered is
that the included studies used different scales to address
depression (ie, BDI and HDRS). Although we calculated standardized mean differences from baseline to
minimize this effect, the scales assess different aspects
of depression, which could account for the negative
result, or because they may lack sensitivity to detect
small changes in depressive symptoms.51 For instance,
BDI is a self-rated based scale, whereas HDRS is scored
based on clinical interview. Theoretically, HDRS
should be preferred over BDI, particularly for patients
with FM who tend to catastrophize their symptoms.
Furthermore, the lack of significant effects of mood
might also be explained because most of the studies
included in the present meta-analysis used protocols
stimulating M1, which has no clear relationship with
mood modulation. Additionally, the trials excluded
patients with depressive disorder, and the baseline
depression scores in the included studies were generally
low, which represents an obstacle to detect significant
but small changes in depression scores.
Our results differ from those found other authors.52
These discrepancies can be attributed to differences in
the trials included, because we excluded two trials
included by other authors 53,54 due to their low-quality

(ie, Jadad score of less than three or multiple possible
biases found), and we included a new recently reported
trial.34 Additionally, we provided a quantitative
approach (meta-analysis) and evaluated the change in
depression and QoL scores.
Future researches are needed to elucidate the potential difference in clinical effects according to area of
stimulation (M1 vs. DLPFC) and treatment protocols
(number of days, duration of each stimulation, frequency). Additionally, despite our significant result,
further larger RCTs are needed to confirm rTMS clinical
capacities in a clinical, more near to “real world”
settings, such as in FM patients with concurrent psychiatric disorders. For example, future works may consider
studying the stimulation of both M1 and DLPFC
according to the presence of concurrent depression, as
high frequency DLPFC rTMS is well studied as a
treatment for unipolar depression.

CONCLUSION
In comparison with sham stimulation, rTMS demonstrated superior effect on the quality of life of patients
with fibromyalgia 1 month after starting therapy. However, further studies are needed to determine optimal
treatment protocols and to elucidate mechanisms
involved with this effect, which does not seem to be
accompanied by changes in depression, but that may
involve pain modulation.
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