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Plain language summary 

Acupuncture versus placebo in Fibromyalgia

Acupuncture is often used by people with Fibromyalgia, a condition that causes widespread 
pain and fatigue, but it’s still unclear if it truly helps. This study looked at previous research 
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Abstract
Background: The use of acupuncture is related to patients’ expectations, and the therapeutic 
interaction effect remains a topic of debate in the literature. Accordingly, it is still unclear 
whether acupuncture can generate positive clinical effects in patients with fibromyalgia (FM).
Objective: To determine the effectiveness of acupuncture versus placebo for clinical outcomes 
and determine the overall effect not attributed to specific effects in patients with FM.
Design: Umbrella review of systematic reviews (SRs) and meta-analyses.
Data sources and methods: An electronic search was performed in MEDLINE (via PubMed), 
Web of Science, CENTRAL, EMBASE, LILACS, CINAHL, PEDro, and SPORTDiscus databases 
from inception until December 2023. We selected studies with a clinical diagnosis of FM 
and that analyzed the effectiveness of acupuncture compared with a placebo. Pain intensity, 
functional status, fatigue, sleep quality, and depression symptoms were assessed. Effect sizes 
were calculated as the mean difference (MD) or standard mean difference (SMD). The quality 
of intervention reporting was assessed using the Grading of Recommendations Assessment, 
Development, and Evaluation approach.
Results: Eleven SRs with 8399 participants were included. Compared with placebo, 
acupuncture was associated with reductions in pain intensity (MD = −1.13 cm, 95% CI −2.09 to 
−0.17, p < 0.001), physical function (SMD = −0.63, 95% CI −1.67 to 0.41, p = 0.06), sleep quality 
(SMD = −0.25, 95% CI −1.39 to 0.88, p = 0.06), and fatigue (SMD = 0.20, 95% CI = 0.17 to 0.22, 
p < 0.001). The proportion not attributable to specific effects (PCE) of acupuncture was 58% for 
pain intensity (PCE = 0.58, 95% CI 0.45 to 0.71), 57% for physical function (PCE = 0.57, 95% CI 
−0.07 to 1.20), and 69% for fatigue (PCE = 0.69, 95% CI 0.18 to 1.21).
Conclusion: Acupuncture showed a statistically significant difference in decreased pain 
intensity and fatigue in women with FM. However, the certainty of evidence was low to very 
low; its effects are not clinically important, and more than 50% of the overall treatment effects 
were not attributed to the specific effects of acupuncture.
PROSPERO registration number: CRD42023487315.
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to compare the effects of acupuncture and fake (placebo) treatments on symptoms like 
pain, physical function, fatigue, sleep quality, and depression in people with Fibromyalgia. 
The review included 11 studies with 8,399 participants. It found that acupuncture was 
slightly better than placebo at reducing pain and fatigue but did not significantly improve 
physical function or sleep quality. However, most of the benefits could not be specifically 
attributed to the acupuncture treatment itself but were likely due to other factors, such as 
patients’ expectations. In summary, while acupuncture showed some small benefits for 
pain and fatigue in Fibromyalgia, the overall evidence was weak, and more than half of the 
improvement was not directly related to the acupuncture treatment.

Keywords:  acupuncture, Fibromyalgia, pain, systematic review, umbrella review
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Introduction
Fibromyalgia (FM) is a diffuse pain syndrome 
with widespread pain, fatigue, sleep disorders, 
and cognitive dysfunction as the main symptoms 
caused by the dysfunction of central nervous sys-
tem sensory afferent processing.1 FM is the third 
most common cause of chronic musculoskeletal 
pain, with a prevalence of 2%–3% worldwide, 
having a greater predominance in women.2,3 FM 
symptoms are difficult to treat effectively, and 
only a minority of individuals experience a clini-
cally relevant benefit from any single interven-
tion.3 This is because FM is a clinical condition in 
which the pathophysiological mechanisms are 
completely unknown and therefore, treatment is 
based on the control of symptoms.1 Second, FM 
is considered a condition of exacerbations or 
decompensations of symptoms, which then return 
to the initial state of spontaneous resolution. This 
regressive phenomenon impacts the real effect of 
the interventions, due to the different periods of 
severity of the condition. Due to this, treatments 
do not respond immediately or generate impor-
tant changes in clinical outcomes in this type of 
patient.2,4

Recent clinical guidelines recommend a stepwise 
graduated approach depending on the key symp-
toms and the extent of disability, starting with 
education, defining realistic goals for treatment 
(improvement of daily functioning), and non-
pharmacology such as exercise (i.e., strength, 
aerobic, aquatic, and flexibility exercise), patient 
education, physiotherapy, and multimodal reha-
bilitation programs.4 Therefore, it is necessary to 
find effective complementary and alternative 
medicine therapies.4,5

Research has demonstrated that FM is among the 
most prominent conditions treated with acupunc-
ture.4–6 Acupuncture, a traditional oriental ther-
apy, is increasingly being adopted globally, and its 
clinical effectiveness has been evaluated for vari-
ous musculoskeletal conditions.5–8 Although the 
effects of acupuncture have been studied, the evi-
dence for clinical effectiveness in FM is contro-
versial.9,10 Several systematic reviews (SRs) have 
reported inconsistent results regarding the effec-
tiveness of acupuncture versus placebo or sham 
for pain relief in FM.9–12 Recent reviews with 
meta-analysis have demonstrated that acupunc-
ture can alleviate pain intensity, anxiety, depres-
sion, fatigue, and sleep disturbances in FM 
patients.13–15 A network meta-analysis showed 
that acupuncture decreases pain intensity in 
patients with FM.14 However, no significant dif-
ferences have been observed between acupunc-
ture and sham treatments concerning general 
stiffness in these patients.14 Finally, another SR 
concluded that acupuncture does not significantly 
improve fatigue, sleep quality, physical function, 
and stiffness in patients with FM.15

Regarding the placebo effect, the evidence is 
strong in relation to the effects on pain control in 
different clinical conditions.16,17 The main expla-
nation could be a traditional psychological the-
ory, which includes the expectations of the 
patients, the relationship between the patient and 
therapist, and beliefs.17 In this sense, the use of 
acupuncture is related to patients’ expectations, 
and therapeutic interactions are the most impor-
tant to make it. Despite this, the placebo effect in 
acupuncture remains a topic of debate in the lit-
erature.17,18 In addition, one study showed that 
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biopsychosocial factors such as level of education, 
familiarity, and setting of the rehabilitation treat-
ment, including the type of environment and 
location can influence the placebo effect per-
ceived by an intervention.19

Accordingly, it is still unclear whether acupunc-
ture can generate positive clinical effects in 
patients with FM. This inconsistency creates con-
fusion in clinical practice for the physiotherapist. 
Furthermore, the variety of symptoms that FM 
patients may report could limit the success of the 
treatment and explain the different results of pre-
vious studies. This umbrella review of SRs and 
meta-analyses aimed to rate the quality of report-
ing of acupuncture interventions in the included 
studies using a specific tool. In addition, the 
Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE) method 
was used to rate the quality and strength of the 
evidence. Therefore, this umbrella review of SR 
aimed to determine the effectiveness of acupunc-
ture versus placebo for clinical outcomes and 
determine the overall effect not attributed to spe-
cific effects in patients with FM.

Materials and methods
This umbrella review of SRs was reported 
according to the guidelines of the Preferred 
Reporting Item for Systematic Review and 
Meta-Analyses statement and followed the rec-
ommendations of the Cochrane Collaboration 
Handbook and Preferred Reporting Items for 
Overviews of Systematic Reviews, including 
harms pilot checklist (PRIO-harms) to promote 
a more balanced reporting of benefits and 
harms.20–22 This umbrella of SRs was registered 
in the International Prospective Register of 
Systematic Reviews (PROSPERO) with the 
number CRD42023487315.

Identification and selection of studies
Trials were included if they met the predeter-
mined eligibility criteria summarized according to 
the Population, Intervention, Comparator, 
Outcome, and Study (PICOS) model.

Inclusion criteria
Design.  Umbrella review of SRs and meta-

analyses.

Participants.  Females >18 years of age with 
a clinical diagnosis of FM based on American 

College of Rheumatology criteria,23 regardless 
of residential status (e.g., community-dwelling, 
foundation, or institutionalized).

Intervention.  Manual needle, acupuncture, 
and electroacupuncture with or without other co-
interventions. For this umbrella review, acupunc-
ture was considered manually or associated with 
Transcutaneous Electrical Nerve Stimulation, 
applied at different points following the principles 
of traditional Chinese medicine.

Comparator.  Placebo or sham acupuncture. 
For this umbrella review, a placebo is the inser-
tion of a short needle over a patch at the acupoint 
on the skin without reaching the muscle. Sham 
consisted of a guided simulation of acupuncture 
with tubes, without inserting the needle, and 
about 1 or 2 cm away from the acupoints.

Outcome measures.  Pain intensity, functional 
status, sleep quality, fatigue, and depression 
symptoms.

Study design.  SRs of randomized clinical trials 
published in English or Spanish. While trials must 
have compared interventions of acupuncture, pla-
cebo, or sham, data were also included where the 
same additional interventions were completed 
concurrently in both groups.

Electronic searches
We systematically searched MEDLINE (via 
PubMed), Web of Science, the Cochrane Central 
Register of Controlled Trials (CENTRAL), 
EMBASE, the Latin American and the Caribbean 
Literature in Health Sciences (LILACS), the 
Cumulative Index to Nursing and Allied Health 
Literature (CINAHL), Physiotherapy Evidence 
Database (PEDro), and SPORTDiscus databases 
from inception until December 2023. All data-
bases were searched using a customized algorithm 
(see Supplemental Table S1). To increase search 
sensitivity, citation tracking for prior and deriva-
tive papers was performed using Connected 
Papers. Finally, retractions or errata from the 
included studies were searched for using PubMed. 
No limits were placed on the geographical loca-
tion or date of publication. Manual searches were 
also performed to identify references to clinical 
trials that were potentially relevant.

Each paper retrieved by the searches was evalu-
ated by two reviewers. The search strategy used 
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included SRs in English and Spanish and a com-
bination of the following Medical Subject 
Headings (MeSH) terms: “Fibromyalgia,” 
“Fatigue Syndrome, Chronic,” “Acupuncture,” 
“Acupuncture therapy,” “Acupuncture analgesia,” 
and “Systematic Review.” With the free-text terms, 
we used the following terms: “Fibromyositis 
Syndrome” and “electroacupuncture.” For the 
searches in the MEDLINE and CENTRAL data-
bases, the Cochrane Highly Sensitive Search 

Strategies for identifying eligibility studies were 
used with the PICOS strategy.24 We also manu-
ally searched the references of the selected articles 
to identify additional potentially relevant studies. 
The flow diagram search is shown in Figure 1.

Outcome measures
Trials had to report an objective measure of pain 
intensity, which was the primary endpoint. The 

Figure 1.  PRISMA flow chart diagram.
PRISMA, Preferred Reporting Item for Systematic Review and Meta-Analyses.
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minimal clinical important difference (MCID) 
for pain intensity in patients with FM was consid-
ered to be 2.0 points.25 The secondary endpoint 
was functional status. The MCID for functional 
status measured with Fibromyalgia Impact 
Questionnaire (FIQ) in patients with FM was 
considered to be 14 points.26 For the level of 
depression measured with the Beck Depression 
Inventory (BDI), the MCID was considered to be 
17 points.27 For sleep quality and fatigue, the 
MCID has not been established.

Data management and selection process
One reviewer extracted data, and a second 
reviewer independently cross-checked the accu-
racy of data extraction for all papers. Subsequently, 
one reviewer entered study data into the Cochrane 
Collaboration’s Review Manager 5.4 software. 
The following data were extracted for syntheses 
and meta-analyses from the original reports: (1) 
study design, (2) number of studies included, (3) 
total number of patients, (4) intervention, (5) 
comparator, (6) outcome measures, (7) meta-
analysis results, and (8) evaluation of the meth-
odological quality of the studies.

Assessment of methodological quality
The assessment of the methodological quality of 
SRs was performed as recommended by the 
Cochrane Collaboration Handbook,22 using the 
AMSTAR 2 tool.28 This tool assesses quality 
according to 16 questions about the quality, 
results, and meta-analyses. The rating overall for 
the review is high, moderate, low, and critically 
low. The agreement rate between reviewers 
(FA-Q and HG-E) was calculated using kappa 
statistics. Updated meta-analyses with risk of bias 
(ROB) for clinical trials by Cochrane ROB 2.0 
were performed.

Data analysis
The analyses were conducted using STATA soft-
ware (version 17.0; StataCorp, College Station, 
TX, USA), using the random-effects inverse-var-
iance model with the Hartung–Knapp–Sidik–
Jonkman variance estimator based on 
DerSimonian–Laird estimate of tau. Pooled 
Mean differences (MDs) were estimated for pain 
intensity, sleep quality, and depression symp-
toms. Pooled Standard Mean Differences 
(SMDs) were estimated for fatigue. The calcula-
tion of proportion not attributable to specific 

effects, traditionally named as PCE of acupunc-
ture involved dividing the mean change score of 
the placebo arm by the mean change score of the 
intervention arm, following methods outlined in 
earlier studies.29 Subsequently, the resulting PCE 
was subjected to log transformation to normalize 
the distribution for analysis purposes and then 
transformed back for reporting. PCEs, along with 
their 95% CI, were pooled for each outcome. A 
minimum of three studies was required to per-
form the meta-analysis for each outcome. 
Statistical heterogeneity was assessed by both 
visual inspection of forest plots and formal statis-
tical tests. For visual inspection, heterogeneity 
was ascertained by the overlap of CIs for each 
study, with little or no overlap indicating substan-
tial heterogeneity. The heterogeneity of results 
across studies was evaluated using the I2 statistic, 
which is considered as may not be important 
(0%–40%) and may represent moderate (30%–
60%), substantial (50%–90%), or considerable 
(75%–100%) variability due to between-study 
heterogeneity.30

Given the limited number of studies (fewer than 
10) for each outcome, we utilized Doi plots to 
examine small study effects since these are useful 
to identify whether smaller studies tend to report 
different effect sizes compared to larger studies. 
Quantification of asymmetry in the Doi plot was 
performed using the Luis Furuya-Kanamori 
(LFK) index. Doi plots were categorized as hav-
ing no asymmetry (LFK index <1), minor asym-
metry (LFK index = 1–2), and major asymmetry 
(LFK index >2), respectively.31

The GRADE approach was used to assess the 
overall certainty of evidence.32 The GRADE 
included the assessment of study limitations, con-
sistency of effect, indirectness, imprecision, and 
publication bias. The quality of the evidence was 
classified into four categories: high, moderate, 
low, and very low.32 We used the GRADE pro-
filer (GRADEpro) to create a “summary of 
findings.”

Results

Flow of studies through the review and 
characteristics of the included studies
A total of 11 SRs were found through the electronic 
searches.9–15,33–36 A total of 125 studies were 
included in these 11 SRs; the number of studies 
that overlapped among the meta-analyses is given 
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in supplementary material (Supplemental Table 
S2). The overall population included in all SRs was 
8399 patients with FM. In comparing acupuncture 
versus placebo or sham for the quantitative synthe-
sis, pain intensity had 262 and 267 patients, physi-
cal function had 78 and 75, sleep quality had 85 
and 82, and fatigue had 79 and 73, respectively. 
The mean age was 49.2 years old (SD = 2.1), and 
the mean follow-up was 8 weeks (range 4 to 
>12 weeks). The main characteristics of SRs, inter-
ventions, comparators, outcomes measures, and 
results are summarized in Table 1. The kappa 
agreement rate between reviewers was 0.89.

Risk of bias
Regarding the methodological quality of the 
included SRs, four SRs were rated as having 
moderate methodological quality,9,14,15,33 three 
SRs had low quality,11–13 and four had critically 
low quality (Table 2).10,34–36 Details of the ROB 
assessment for nine included trials are found in 
Supplemental Figures S1 and S2. Overall, 66.7% 
of the trials were judged as having a high overall 
ROB, 11.1% were deemed as having some con-
cerns, and 22.2% of trials were judged as having a 
low overall ROB.

Participants
Of the 8399 randomized participants, 1676 were 
lost to follow-up, resulting in follow-up data being 
available for 6719 participants. The mean partici-
pant age ranged from 40.9 to 57.6 years.

Interventions
The intervention period ranged from 4 to 
12 weeks, with a mean period of 4.6 weeks. 
Intervention frequency was 2–4 sessions per 
week. The session duration ranged from 20 to 
60 min. Most studies defined acupuncture as 
“manual and electroacupuncture with TENS, 
and the placebo interventions were simulation 
guide tubes without needles.”

Outcomes
Harms.  In this umbrella review, six SRs reported 
adverse events regarding the effects of acupunc-
ture.9,10,12,13,15,33 However, all SRs reported low 
adverse events such as local discomfort of needle 
insertion, tiredness, low soreness, and mild bruising.

Pain intensity.  Data from eight randomized clini-
cal trials were included in the meta-analysis of 
pain intensity, which was measured with the 
Visual Analog Scale (VAS). The overall pooled 
MD estimate showed statistically significant dif-
ferences for pain intensity favoring acupuncture 
(MD = −1.13 cm, 95% CI −2.09 to −0.17, 
p < 0.001) (Figure 2). The effect of acupuncture 
on pain, as assessed at different time points after 
the intervention, revealed a greater effect when 
measurements were taken beyond a 4-week 
period following the intervention (MD = −1.87 cm, 
95% CI 3.24 to −0.50), as opposed to assess-
ments conducted prior to that timeframe 
(MD = −0.84 cm, 95% CI −1.85 to 0.17) (Sup-
plemental Figure S3). There was a very low qual-
ity of evidence according to the GRADE rating 
(Table 3).

Physical function.  Data from three randomized 
clinical trials were included to perform the meta-
analysis for functional status, which was mea-
sured with the Fibromyalgia Impact Questionnaire 
(FIQ) and the 36-Item Short Form Survey (SF-
36) physical function domain. The overall pooled 
SMD estimate showed no statistically significant 
differences in physical function favoring acu-
puncture (SMD = −0.63, 95% CI −1.67 to 0.41, 
p = 0.06) (Figure 3), with moderate heterogeneity 
(I2 = 55.74%, p = 0.10). There was a low quality 
of evidence according to the GRADE rating 
(Table 3).

Fatigue.  Data from three randomized clinical tri-
als were included in the meta-analysis of the level 
of fatigue. The overall pooled SMD estimate 
showed statistically significant differences in the 
level of fatigue (SMD = 0.20 points, 95% CI 0.17 
to 0.22, p < 0.001) (Figure 3), with no important 
heterogeneity (I2 = 0%, p = 1.00). There was a low 
quality of evidence according to the GRADE rat-
ing (Table 3).

Sleep quality.  Data from three randomized clini-
cal trials were included to perform the meta-anal-
ysis for sleep quality. The overall pooled SMD 
estimate showed no statistically significant differ-
ences for sleep quality favoring sham/placebo 
(SMD = −0.25 points, 95% CI −1.39 to 0.88, 
p = 0.06) (Figure 3), with no important heteroge-
neity (I2 = 62.96%, p = 0.08). There was a low 
quality of evidence according to the GRADE rat-
ing (Table 3).
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PCEs of acupuncture on clinical outcomes
For the examination of PCEs of acupuncture, the 
clinical outcomes analyzed in at least three stud-
ies were limited to pain intensity, physical func-
tion, and fatigue (Figure 4). Regarding pain 
intensity, data from eight randomized placebo-
controlled trials revealed that 58% of acupunc-
ture’s overall treatment effects were not attributed 
to specific effects (PCE = 0.58, 95% CI 0.45 to 
0.68). For physical function and fatigue, analysis 
of three studies indicated that 57% of acupunc-
ture’s overall effect was not due to specific effects 
(PCE = 0.57, 95% CI −0.07 to 1.20) for physical 
function, and 69% for fatigue (PCE = 0.69, 95% 
CI 0.18 to 1.21). Forest plots for each clinical 
outcome are shown in the supplementary mate-
rial (Supplemental Figure S4).

Sensitivity meta-analysis
The results of meta-regression analyses indicate 
that mean age (β = 0.06, p = 0.552, 95% CI 
−0.16 to 0.27), the number of acupuncture ses-
sions (β = −0.013, p = 0.860, 95% CI −0.18 to 
0.16), and the duration of FM in years 
(β = −0.226, p = 0.414, 95% CI −0.39 to 0.84) 
did not exert a statistically significant influence 
on the effect size estimates for the effectiveness 
of acupuncture in reducing pain intensity 

(Supplemental Figures S5–S7). In addition, sen-
sitivity meta-analyses were performed, system-
atically excluding each study from the overall 
analysis to evaluate the robustness of the pooled 
effect of acupuncture on pain intensity. Using 
the leave-one-out method, the MD estimates 
remained stable, with overlapping confidence 
intervals ranging from −0.95 (95% CI −1.75 to 
−0.15) to −1.39 (95% CI −2.16 to −0.62 points) 
(Supplemental Figure S8).

Publication bias
Visual examination of the Doi plots revealed 
major asymmetry in pain intensity (LFK = −3.46), 
suggesting a potential presence of publication 
bias or small study effects.31,37 Conversely, no 
asymmetry was noted for physical function, 
fatigue, and sleep quality (Supplemental Figure 
S9); however, the limited number of studies may 
have constrained the thorough examination of 
Doi plots for these outcomes.

Discussion
This umbrella review of SRs aimed to determine 
the effectiveness of acupuncture versus placebo 
for clinical outcomes in patients with FM. The 
main findings were (1) acupuncture was effective 

Figure 2.  Forest plot showing estimates of acupuncture versus placebo on pain intensity.
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in reducing both pain intensity and fatigue com-
pared to placebo and (2) for physical function 
and sleep quality, there were no statistically sig-
nificant differences between groups. However, 
none of the between-group differences reached 
the minimum threshold to be considered clini-
cally important, and more than 50% were attrib-
uted to contextual effects.

Regarding non-pharmacology approaches for the 
treatment of FM is still controversial.38 However, 
some studies have demonstrated minimal effect 
in patients with myofascial pain and FM. A recent 
scoping review showed the beneficial role of 
extracorporeal shockwave for improving clinical 

Figure 3.  Forest plot showing estimates of acupuncture versus placebo on fatigue, physical function, and 
sleep.

Acupuncture total effects

Pain intensity 58%

Physical Function 57% PCE
Specific effects

Fatigue 69%

0 0.5 1 1.5 2

Figure 4.  Overall treatment effect and the proportion 
not attributable to specific effects for pain intensity, 
physical function, and fatigue of acupuncture 
interventions in patients with fibromyalgia.
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and functional outcomes in people with myofas-
cial pain syndrome; however, no evidence was 
found for FM.39 Other studies showed that elec-
trotherapy could have a minimal effect on pain 
relief in patients with FM with minor adverse 
events.40 However, further studies to long-term 
are needed to identify the optimal dose of electro-
therapy in this clinical condition.

In contrast with our study, previous overviews 
have only evaluated the effectiveness of acupunc-
ture on pain intensity and sleep in chronic muscu-
loskeletal pain.38,41,42 Our results on pain intensity 
differ from some of those reported in the over-
views published to date. For example, Lauche 
et  al. included seven SRs, of which only two 
showed strong evidence in favor of acupuncture 
versus control in pain relief in patients with FM.42 
On the other hand, Bidonde et al. reported with 
low certainty evidence that there are no differ-
ences between acupuncture and sham acupunc-
ture.38 Nevertheless, the results are based on an 
SR that included three clinical trials in the meta-
analysis (n = 200).9 Another study showed statisti-
cally significant differences in favor of acupuncture 
versus placebo for pain relief with a moderate 
level of evidence.38 Nonetheless, the results rely 
on eight clinical trials in their meta-analysis, 
showing substantial heterogeneity (I2 = 59%). 
Regarding sleep quality, while we demonstrated 
that there are no differences between acupunc-
ture and placebo, Lu et al. reported statistically 
significant differences with a moderate effect size 
for sleep quality.41 The differences can be 
explained by the number of clinical trials included 
in the meta-analyses. For example, Lu et al. based 
their results on evidence mapping that included 
clinical trials with osteoarthritis patients and 
insomnia disorders.41 Furthermore, all studies 
used the Pittsburg Sleep Quality Questionnaire, a 
valid, reliable, and gold-standard instrument for 
assessing sleep quality.43,44 In our umbrella 
review, the three included studies assessed sleep 
quality with different instruments. Thus, our 
results should be interpreted with caution due to 
statistical heterogeneity (I2 = 62%).

Regarding the placebo effect, robust evidence 
supports its impact on pain control across various 
clinical conditions.16,17 The predominant explana-
tion often revolves around traditional psychologi-
cal theories, encompassing patient expectations, 
the patient–therapist relationship, and beliefs.17 
Within this context, the utilization of acupuncture 

is closely tied to patient expectations and thera-
peutic interactions as pivotal elements. Despite 
this, the role of the placebo effect in acupuncture 
remains a subject of debate within the litera-
ture.17,18 Regarding the mechanism of acupunc-
ture, one theory postulates improvements in 
health from the perspective of energy flows.45 
However, the molecular and physiological mecha-
nisms are not yet fully described.45,46 Despite this, 
some studies suggest that the acupoints present a 
greater level of mast cells.46,47 This theory pro-
poses that mechanical stimulation using needles 
could promote the degranulation of mast cells and 
release chemical mediators such as histamine, 
interleukins, prostaglandin D2, and substance P, 
which would increase the discharge threshold of 
pain nerve fibers.47 An alternate theory argues that 
the needle application increases the blood flow in 
the nerve and muscle and promotes the release of 
catecholamine secretion, decreasing the skeletal 
muscle tone.48 Finally, an alternative interpreta-
tion suggests that the stimulation of Aδ and C fib-
ers in the afferent pathways acts on the spinal 
cord, leading to the downregulation of glial cell 
activity, resulting in a decrease in pain 
hypersensitivity.49

While it is acknowledged that complementary 
therapies play a role in musculoskeletal pain man-
agement, the precise mechanisms of action remain 
unclear. The overall effect of these techniques is 
thought to stem from a combination of different 
factors, including but not limited to the placebo 
effect,50 the natural history of the disease, regres-
sion to the mean, the Hawthorne effect, and con-
textual effects.51,52 Our results indicate that over 
50% of the total treatment effect of acupuncture is 
due to contextual effects, in terms of reduction of 
pain intensity (58%), improvement of physical 
function (57%), and reduction of fatigue (69%). 
This aligns with the findings of a previous Cochrane 
review,53 which demonstrated that in clinical trials, 
approximately half of the overall treatment effect 
could be attributed to contextual effects, empha-
sizing the significance of factors beyond the spe-
cific treatment impact, such as patient–therapist 
interaction. It is known that patient motivation, 
expectations, and context play a fundamental role 
in the activation of endogenous opioids and 
descending pain modulation.54 In addition, some 
evidence showed that the periaqueductal gray mat-
ter and the release of dopaminergic systems are 
activated by therapeutic strategies that can manage 
the context and expectations in patients with 
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chronic pain.55 Therefore, therapeutic strategies 
that involve a patient-positive context can be 
strongly influenced by the placebo effect.54,55 
Consequently, this topic should be considered 
when assessing treatment strategies in clinical 
practice.

Some limitations in our study may influence the 
reliability of our findings. First, the variability of 
symptoms in patients with FM could generate an 
important clinical heterogeneity, which could 
impact acupuncture effects in the meta-analysis. 
This heterogeneity in our study may stem from 
different forms of acupuncture point applications, 
variations in doses, and types of acupuncture 
across trials, as well as the variability and periods 
of symptom remission in FM patients. These fac-
tors likely contribute to the diversity of results 
and the observed heterogeneity in our study and 
may impact the reliability of our results. Second, 
it was not possible to perform a meta-analysis for 
the variables of fear of movement and catastro-
phizing, due to the limited availability of data 
from the included studies. Finally, although we 
searched eight different databases and manually 
checked the references of the included studies, we 
may have missed potentially eligible studies. 
Consequently, our results should be interpreted 
with caution.

Conclusion
This umbrella review of SR showed that there 
was low to very low evidence, and there were sta-
tistically significant differences in pain intensity 
and fatigue symptoms in favor of acupuncture. 
For physical function and sleep quality, there 
were no statistically significant differences 
between acupuncture and placebo or sham. 
However, all these differences were not clinically 
significant in patients with FM. In addition, more 
than 50% of the total treatment effect of acu-
puncture can be attributed to contextual effects in 
terms of reduction of pain intensity (58%), 
improvement of physical function (57%), and 
reduction of fatigue (69%). These findings have 
very important clinical implications, underscor-
ing the importance of considering not only the 
direct physiological effects of acupuncture but 
also the broader contextual factors that contrib-
ute to its therapeutic impact in patients with FM. 
In addition, it is necessary to use high-value ther-
apeutic strategies with long-term effects for 
patients with chronic musculoskeletal pain. 

Future research should assess treatments applied 
to patients with more standardized doses and 
methodological deficiencies in the clinical trials 
reported.
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