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Objective: Fibromyalgia (FM) is a prevalent chronic disorder characterized by widespread skeletal muscle pain. In recent years, 
complementary and alternative medicine (CAM) has increasingly been recognized for its potential in treating FM symptoms. This 
study aims to assess the efficacy of CAM therapies in mitigating the symptoms of FM.
Methods: This systematic review was registered with INPLASY. A thorough search of both English and Chinese databases was 
undertaken from their inception until April 15, 2023. The search criteria focused on prospective controlled trials examining CAM 
therapies in FM patients. The statistical analysis employed mean values and standard deviations. Additionally, an evaluation of the 
literature’s quality and potential biases was conducted.
Results: The search yielded 41 articles, encompassing 2877 FM patients and involving 20 different interventions. All studies were 
randomized controlled trials (RCTs). The results of the network meta-analysis (NMA) indicated that a combination of Acupuncture 
and Massage therapy, as well as Navel Needling therapy, effectively alleviated pain symptoms in FM patients. Furthermore, 
Abdominal Acupuncture and Electroacupuncture were found to be beneficial in improving patients’ mood and sleep quality.
Conclusion: Acupuncture + Massage and Umbilical Acupuncture emerged as the most efficacious therapies in relieving pain 
symptoms in FM patients. Abdominal Acupuncture and Electroacupuncture demonstrated their effectiveness in enhancing mood 
and sleep quality. Overall, CAM therapies exhibited a high safety profile for patients with fibromyalgia.
Keywords: complementary and alternative medicine, CAM, fibromyalgia, FM, effectiveness, network meta-analysis, NMA

Introduction
Fibromyalgia (FM) is a chronic condition characterized by pain, stiffness, and tenderness in the muscles, tendons, and 
joints. It represents a prevalent form of chronic rheumatic disease. The symptoms of FM encompass skeletal muscle pain, 
restless sleep, fatigue, anxiety, depression, and cognitive impairment, with skeletal muscle pain being the most frequently 
reported symptom.1 In the general population, FM’s prevalence is approximately 2% to 4%, with a higher incidence in 
females and an increase in prevalence with age. In the realm of musculoskeletal disorders, FM is only surpassed by lower 
back pain and osteoarthritis in terms of prevalence.2 The complexity and diversity of FM not only diminish the quality of 
life (QOL) of those affected but also impose a significant financial burden. Studies have indicated that within five years 
of diagnosis, 24.5% of FM patients are compelled to leave their employment, making FM the second most common 
condition encountered in rheumatology departments.3 Research has demonstrated that many FM patients suffer from 
decreased sleep quality and emotional depression due to pain. Electroencephalogram (EEG) analysis reveals that FM 
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patients often require a longer duration to fall asleep and frequently experience awakenings. Hence, treatment strategies 
should not only address the pain symptoms but also intervene in the psychological well-being of the patients.4–6 

Although global recommended guidelines vary, current guidelines commonly endorse the use of Duloxetine 
Hydrochloride and Pregabalin. These two medications are not only the most frequently used in clinical settings7 but 
also the only ones approved by the Food and Drug Administration (FDA) for treating FM. In recent years, certain 
physical therapies have gained increasing attention. A review study has found that physical therapy, particularly 
exercises, can ameliorate pain, fatigue, and negative emotions in FM patients.8 Additionally, the European League 
Against Rheumatism (EULAR) recommends exercise as a therapeutic approach for FM.9

Complementary and alternative medicine (CAM) encompasses a variety of medical practices outside the mainstream 
healthcare system. This diverse set includes modalities such as herbal medicine, acupuncture, massage, moxibustion, and 
electroacupuncture.10 CAM has demonstrated significant potential as an effective treatment for FM.11 In 2017, the EULAR 
recommended in its guidelines that CAM be used as a first-line treatment for FM.9 Within these EULAR guidelines, 
acupuncture is specifically recommended as a treatment method. The main goal of this treatment is to alleviate pain 
symptoms and improve the QOL of patients with FM.9 Numerous randomized controlled trials (RCTs) focusing on 
acupuncture have provided evidence that this technique can effectively mitigate pain, insomnia, and other FM symptoms, 
thereby improving the QOL of patients with FM.12–14 CAM therapies, including electroacupuncture, acupuncture, and 
moxibustion, have been shown to positively regulate the quality of life and psychological state of FM patients.15

At present, a wide array of CAM treatments are available. Previous studies indicate that over a 12-month period, more 
than 90% of FM patients have engaged with some form of CAM therapy, which includes, but is not limited to, 
acupuncture and massage.16,17 However, a notable disconnect exists in the integration of these treatments, and many 
studies often involve a combination of various therapies. Furthermore, traditional meta-analyses from regions such as 
China, South Korea, and the United States exhibit several limitations, including small sample sizes, suboptimal 
methodological quality, and inconsistent findings, thus hindering the ability to ascertain the specific impact of each 
CAM treatment on overall therapeutic efficacy.18–20 This scenario complicates the systematic and comprehensive 
evaluation of the benefits of each treatment. Network meta-analysis (NMA) represents an innovative approach to meta- 
analysis, enabling a more intuitive and detailed comparison of the effectiveness of multiple interventions, unlike 
traditional meta-analyses which are limited to pairwise comparisons. Currently, there is an absence of NMA specifically 
addressing CAM for FM. This NMA is formulated based on previous studies on CAM and aims to assess the efficacy of 
various external CAM treatments in FM patients, with the goal of identifying the most effective treatment plan. 
Accordingly, we utilized NMA to compare the efficacy of different CAM therapies in FM patients, thereby providing 
a foundation for selecting optimal CAM therapies in the clinical management of FM. This study was conducted to 
systematically review the effectiveness and safety of CAM therapies in treating FM, particularly focusing on pain, sleep 
quality, functional ability, and mood. The findings are anticipated to bolster conclusions that can guide and support the 
clinical application of CAM treatments in FM patients.

Materials and Methods
Protocol and Registration
This meta-analysis was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. The protocol for this study has been registered on INPLASY (International Platform of Registered 
Systematic Review and Meta-analysis Protocols) with the code INPLASY202370002 (doi:10.37766/inplasy2023.7.0002).

Search Strategy
The search strategy was collaboratively developed by two authors, Ye and Miao. It primarily involved a combination of 
Medical Subject Headings (MeSH) and free-text terms. A comprehensive computerized search was conducted across 
several databases from their inception until April 15, 2023. The objective was to gather all prospective controlled studies 
focusing on the external treatment of CAM for Fibromyalgia Syndrome (FMS). The databases searched included the 
Cochrane Library, PubMed, EMbase, Web of Science, China Journal Full Text Database, Wanfang Academic Journal 
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Full Text Database, VIP Chinese Scientific and Technological Journal Database, and China Biomedical Literature 
Database. Additionally, manual searches were carried out to supplement the electronic database findings. The specific 
search strategy employed in the PubMed database is detailed in Table 1.

Inclusion and Exclusion Criteria
(i) Study type: This meta-analysis includes only RCTs that are published in either Chinese or English. During data 

analysis, studies with multiple arms are consolidated into two-arm experiments. Instances where the same study 
is reported in multiple articles are amalgamated into a single entry for analysis.

(ii) Study participants: Eligible participants are those whose clinical diagnosis aligns with the FM diagnostic 
standards21–23 as outlined by the American College of Rheumatology (ACR), encompassing criteria from the 
years 1990, 2010, and 2016. Alternatively, diagnoses based on the FM diagnostic guidelines24 proposed by the 
rheumatology department of the Chinese Medical Association (CMA) are also acceptable.

(iii) Interventions: This included any CAM treatments administered to FM patients. The intervention group must use 
at least one CAM therapy, which can be used alone or in combination. There were no restrictions concerning the 
materials used, area of treatment, duration of treatment, or frequency of sessions. The control group received oral 
medication or conventional treatment methods, which included either Chinese or Western medicine, used 
independently or in combination.

(iv) Exclusion criteria: The following criteria were used to exclude studies: a. Studies that are not RCTs; b. Instances 
of repeated publication of the same study; c. Non-periodical literature, including conference papers, abstracts, 
and dissertations; d. Studies lacking clear outcome measures or baseline data; e. Studies without a clear FM 
diagnosis or those involving the integration of other diseases; f. Pre-post studies within the same patient group; 
g. Studies where data are not presented in terms of mean and standard deviations.

(v) Type of outcome measure: All studies need to include any of the following outcome measures. The primary 
objective was to assess the improvement in pain, sleep quality, and mood among FM patients following CAM 
therapy treatment. The outcome measures employed were as follows: a. Visual Analogue Scale (VAS) with a 10- 
point scoring system for pain intensity; b. The Number of Tenderness Points to assess physical sensitivity; c. The 
Fibromyalgia Impact Questionnaire (FIQ-R) score for evaluating the overall impact of FM; d. The Pittsburgh 
Sleep Quality Index (PSQI) for gauging sleep quality; e. The Hamilton Depression Scale (HAMD) to measure 
the alleviation of depressive symptoms. The reduction in VAS scores, number of tenderness points, and FIQ-R 
scores served as indicators for evaluating the intensity of pain and functional status in FM patients. The PSQI 
score was used to assess sleep quality, while the HAMD score evaluated the extent of improvement in negative 
emotional states. All included studies were analyzed using the HAMD score, without restricting the application 
of either the FIQ or FIQ-R scores.

Table 1 PubMed Search Strategy

ID Search Terms Results

#1 Fibromyalgia [MeSH Terms] 9784

#2 Fibromyalgia [Title/Abstract] OR Fibromyalgia syndrome [Title/Abstract] 12,382
#3 #1 OR #2 13,816

#4 Electroacupuncture [Title/Abstract] OR Abdominal Acupuncture [Title/Abstract] OR Navel needling [Title/Abstract] OR 

Auricular needling [Title/Abstract] OR Filiform needle [Title/Abstract] OR Acupuncture [Title/Abstract] OR Needling [Title/ 
Abstract] OR Acupoint [Title/Abstract] OR Massage [Title/Abstract] OR Tuina [Title/Abstract] OR Moxibustion [Title/ 

Abstract] OR Cupping [Title/Abstract] OR Cupping jar [Title/Abstract] OR Needle knife [Title/Abstract]

225,822

#5 #3 AND #4 360
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Selection of Studies and Data Extraction
Two independent researchers meticulously screened the literature and extracted pertinent data. Following the initial 
extraction, they cross-examined each other’s findings to ensure accuracy and consistency. In cases of disagreement, the 
researchers either engaged in a discussion to resolve the issue or, if necessary, sought the opinion of an independent third 
party for resolution. The extracted data encompassed: a. General information about each study; b. Baseline characteristics 
of the research subjects and the treatment methods employed; c. Key elements for assessing the risk of bias; d. Outcome 
measures and related data.

Risk of Bias of the Included Studies
The risk of bias in the included studies was independently assessed by two researchers, Ye and Miao. They also cross- 
examined their assessments to confirm consistency. In instances where differing opinions arose regarding the quality of 
a study, a third author, Huang, was consulted for a re-evaluation. The assessment of the risk of bias in RCTs was guided 
by the tool recommended in the Cochrane Handbook for Systematic Reviews of Interventions, version 5.1.0.25

Statistical Analysis
For the NMA, we employed Stata 16.0 software (Stata Corp., College Station, Texas, USA), specifically utilizing the 
mvmeta package. The mean and standard deviation of the collected data were used for statistical analyses. Literature 
quality and risk of bias were assessed using RevMan 5.3 software (Cochrane Collaboration, Copenhagen, Denmark). 
Given that all data in this study are measurement data, we used the mean difference (MD) and the 95% confidence 
interval (CI) as the effective statistics. Heterogeneity between studies was determined by comparing the prediction 
interval chart, and anomalies were evaluated using the node splitting method.26,27 We assessed the similarity between 
studies by comparing their clinical and methodological characteristics. The league table was utilized to display the 
comparative results of the outcome indicators for any two treatment techniques. The significance level for the NMA was 
set at α = 0.05. A 95% CI containing 0 was considered statistically insignificant. In cases where a closed loop formed 
among different treatments, an inconsistency test was required to evaluate the consistency of results through both direct 
and indirect comparisons. P ≥ 0.05 and I2 ≤ 50% indicated no statistical heterogeneity, prompting the selection of a fixed- 
effects model. Conversely, P < 0.05 and I2 > 50% indicated significant heterogeneity. To explore the sources of 
heterogeneity, we employed subgroup analysis, sensitivity analysis, and other methods. If the sources of heterogeneity 
could not be excluded, a random-effects model was used. The surface under the cumulative ranking curve (SUCRA) was 
applied to probabilistically rank the efficacy of different treatments and ultimately determine the optimal treatment plan. 
Stata 16.0 software was also used to draw the publication bias funnel (comparison correction chart). The assessment of 
literature quality and risk of bias was conducted using RevMan 5.3

Results
Literature Search
The initial search yielded a total of 2163 relevant articles across various databases, including PubMed (n=360), Embase 
(n=622), Web of Science (n=296), Cochrane Library (n=288), CNKI (n=148), WanFang Data (n=165), VIP (n=89), and 
the China Biomedical Literature Database (n=195). After successive rounds of meticulous screening, 41 studies were 
ultimately selected for inclusion in this meta-analysis. Among these, 10 were published in English and 31 in Chinese. 
The publication years of these studies span from 2002 to 2023. The detailed document retrieval and screening process are 
illustrated in Figure 1.

Study Characteristics
The meta-analysis encompassed a total of 41 studies, all of which were RCTs.28–68 These studies involved 20 distinct 
treatment modalities: Conventional Therapy (CT), Acupuncture (Acu), Dry Needle (DN), Electroacupuncture (EA), 
Massage Therapy (MT), Acupoint Application (AA), Needle Knife (NK), Moxibustion, Acupoint Injection (AI), 
Abdominal Acupuncture Therapy (AAT), Umbilical Acupuncture (UA), Catgut Implantation at Acupoint (CIAA) 
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Acupuncture+Massage (Acu+MT), Needle Knife+Moxibustion (NK+Moxibustion), Electroacupuncture+Cupping (EA 
+Cupping), Acupuncture+Cupping (Acu+Cupping), Acupuncture+Moxibustion (Acu+Moxibustion), Guasha, 
Electroacupuncture+Plum Blossom Needle (EA+PBN) and Cupping. During the data processing phase, subgroup 
mergers were implemented for studies that employed a three-arm experimental design. The data were then analyzed 
based on a two-arm experimental framework. Detailed characteristics of the included studies are provided in 
Supplementary Table S1. Figure 2 presents the comprehensive network plots of different comparisons for all outcomes.

Literature Quality Evaluation
The quality of the 41 RCTs included in this analysis was thoroughly evaluated. Among these studies, 5 that employed 
random allocation methods based on registration order, visiting order, outpatient or inpatient number, were identified as 
high risk due to potential selection bias.40,41,52,57,66 Conversely, 20 studies were deemed low risk as they utilized 
a random number table or computerized random generators for subject assignment.28–32,35–38,42,45,46,53–56,58,60,67,68 

However, 16 studies, while mentioning randomization, lacked detailed information about the randomization process 
and were thus categorized as having unclear risk.6,33,34,39,43,44,47–51,59,62–65 Regarding allocation concealment, 10 studies 
provided detailed descriptions of their subject allocation methods and were rated as low risk.29,30,32,35,38,45,54,58–60 A total 

Figure 1 Document screening process and results.
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of 27 studies did not specify their allocation methods, leading to an unclear risk rating.31,33,34,36,37,39–44,46–53,56,57,61,62,64– 

66,68 One study reported using a blinding method only for the subjects,28 while three studies reported using blinding 
methods solely for data evaluation.55,63,67 All 41 studies had complete data sets. The criteria for judging selective 
reporting bias involved cross-examining whether the methodologies described in the literature were consistent with the 
reported results. All studies were considered low risk in this aspect and reported their findings fully. Other sources of bias 
remained unclear. The use of RevMan 5.3 software in the risk of bias assessment is depicted in Figure 3.

Meta-Analysis
VAS Score
In the evaluation of the VAS score, 29 studies involving 1864 patients were included. The NMA revealed significant 
findings in VAS score improvements among the 15 CAM treatments studied. Compared to conventional drug therapy or 
placebo, the following treatments showed notable benefits: DN therapy (MD=2.07, 95% CI [0.61, 3.53], P=0.005), Acu 
therapy (MD=1.1, 95% CI [0.37, 1.83], P=0.003), EA therapy (MD=1.88, 95% CI [0.65, 3.12], P=0.003), MT 
(MD=2.31, 95% CI [0.91, 3.7], P=0.001), AA therapy (MD=2.36, 95% CI [0.32, 4.4], P=0.023), CIAA therapy 
(MD=1.92, 95% CI [0.47, 3.37], P=0.009), Acu+MT therapy (MD=2.57, 95% CI [1.24, 3.9], P=0), EA+Cupping therapy 
(MD=2.6, 95% CI [0.61, 4.59], P=0.011). In pairwise comparisons, Acu+MT was significantly more effective than Acu 
+Moxibustion therapy (MD=2.69, 95% CI [0.29, 5.08], P<0.05). No statistically significant differences were found in 
other external treatment comparisons (P>0.05). Refer to Supplementary Table S2 for the results of pairwise comparison. 
Acu+MT exhibited the highest likelihood of reducing the VAS score (77.6%), followed by EA+Cupping (75.3%). As 
single therapies, MT (71.7%) and AA (70.7%) were also effective, comparable to DN (63.9%) and CIAA (59.4%) in pain 
relief. These results are detailed in Table 2 and Figure 4A.

Figure 2 The evidence network of all papers on different treatments. (A) VAS score; (B) FIQ score; (C) Number of tenderness points; (D) PSQI score; (E) HAMD score. 
The thickness of the lines represents the number of studies, and the sizes of the nodes indicate the total sample sizes for each treatment.
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FIQ Score
In the evaluation of the FIQ score, 14 studies with a total of 939 patients were included. The NMA examined 8 types 
of CAM treatments and their effectiveness in comparison to conventional drug therapy or placebo. The treatments 
demonstrating significant improvements in FIQ scores were: Acu+MT therapy (MD=28.24, 95% CI [20.43, 36.05], 
P=0), AA therapy (MD=19.27, 95% CI [10.69, 27.85], P=0), CIAA therapy (MD=10.6, 95% CI [4.56, 16.64], 
P=0.001), DN therapy (MD=9.7, 95% CI [1.2, 18.2], P=0.025), Acu therapy (MD=6.15, 95% CI [2.64, 9.66], 
P=0.001). Pairwise comparisons revealed that Acu+MT and AA therapies were superior to Acu+Moxibustion therapy, 
MT, Acu therapy, and Cupping therapy, with significant statistical differences (P<0.05). Additionally, Acu+MT was 
found to be more effective than both DN and CIAA (P<0.05). No significant differences were observed in other 
pairwise comparisons (P>0.05). Refer to Supplementary Table S3 for the results of pairwise comparison. Acu+MT had 
the highest probability of reducing FIQ scores (99.2%), followed by AA (86.6%), CIAA (64.3%), and DN (57.9%). 
Other combination therapies did not demonstrate marked advantages in improving FIQ scores. The detailed results are 
presented in Table 2 and Figure 4B.

Number of Tenderness Points
In the evaluation of the number of tenderness points, 18 studies with a total of 1507 patients were included. The NMA 
reviewed 13 types of CAM treatments for their effectiveness compared to conventional drug therapy or placebo. 
Significant reductions in the number of tenderness points were observed with the following treatments: UA therapy 
(MD=6.9, 95% CI [2.2, 11.6], P=0.004), EA therapy (MD=5.2, 95% CI [0.82, 9.58], P=0.02), MT (MD=4.63, 95% CI 
[1.33, 7.93], P=0.006), Guasha therapy (MD=4.6, 95% CI [0.32, 8.88], P=0.035), Acu therapy (MD=4.22, 95% CI [2.18, 
6.26], P=0), CIAA therapy (MD=3.97, 95% CI [0.91, 7.02], P=0.011), NK therapy (MD=3.15, 95% CI [0.18, 6.12], 
P=0.038). No significant differences were found in other pairwise comparisons (P>0.05). Refer to Supplementary Table 
S4 for the results of pairwise comparison. UA therapy had the highest probability (85.7%) of reducing the number of 
tenderness points, followed by EA (70.3%) and MT (63.6%). Combination therapies also showed unique benefits, such as 
Acu+MT (63.6%). These results are detailed in Table 2 and Figure 4C.

PSQI Score
In assessing the PSQI score, 5 studies involving a total of 386 patients were included. The NMA focused on 4 types of 
CAM treatments and their effectiveness relative to conventional drug therapy or placebo. The treatments demonstrating 
notable improvements in PSQI scores were: MT (MD=2.33, 95% CI [1.55, 3.11], P=0), Acu therapy (MD=1.92, 95% CI 
[0.78, 3.06], P=0.001), EA therapy (MD=3.5, 95% CI [2.49, 4.51], P=0). Pairwise comparisons indicated that EA therapy 
was significantly more effective than both Acu therapy and Cupping therapy (P<0.05). No significant differences were 
observed in other pairwise comparisons (P>0.05). Refer to Supplementary Table S5 for the results of pairwise 

Figure 3 Risk of bias assessment included in the study.
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comparison. The SUCRA of the PSQI scores for FM treated with these four external treatments is detailed in Table 2 and 
Figure 4D. According to the NMA, EA had the highest likelihood of reducing PSQI scores (98.5%), followed by MT 
(66.5%) and Acu (51.6%).

Table 2 The SUCRA Values of Each Treatment Modality

Treatment VAS Rank FIQ Rank Number of Tenderness Points Rank PSQI Rank HAMD Rank

DN 63.9% 5 57.9% 4 — — — — — —

Acu 33.3% 12 40.3% 6 58.9% 6 51.6% 3 47.2% 4

EA 58.5% 7 — — 70.3% 2 98.5% 1 — —

MT 71.7% 3 34% 7 63.6% 3 66.5% 2 — —

AA 70.7% 4 86.6% 2 — — — — — —

NK 52.2% 10 — — 43.5% 9 — — — —

Moxibustion 55.7% 8 — — 25.5% 13 — — 70.5% 2

AI 28.4% 14 — — 46.9% 8 — — — —

UA 45.8% 11 — — 85.7% 1 — — — —

CIAA 59.4% 6 64.3% 3 55.3% 7 — — — —

Acu+MT 77.6% 1 99.2% 1 63.6% 4 — — 50.9% 3

NK+Moxibustion 32.1% 13 — — — — — — — —

EA+Cupping 75.3% 2 — — — — — — — —

Acu+Cupping 54.8% 9 — — 38% 12 — — 46.7% 5

Acu+Moxibustion 12.3% 15 19.3% 8 — — — — — —

Cupping — — 43.2% 5 — — 32.3% 4 — —

AAT — — — — 41.8% 10 — — 82.2% 1

Guasha — — — — 61.9% 5 — — — —

EA+PBN — — — — 40.1% 11 — — — —

Abbreviations: VAS, Visual Analogue Scale; FIQ, Fibromyalgia Impact Questionnaire; PSQI, Pittsburgh Sleep Quality Index; HAMD, Hamilton Depression 
Scale; DN, Dry Needle; Acu, Acupuncture; MT, Massage therapy; AA, Acupoint Application; NK, Needle Knife; AI, Acupoint Injection; UA, Umbilical 
Acupuncture; CIAA, Catgut Implantation at Acupoint; AAT, Abdominal Acupuncture therapy; PBN, Plum Blossom Needle; EA, Electroacupuncture.

Figure 4 Ranking of the cumulative probabilities for core parameters. (A) VAS score; (B) FIQ score; (C) Number of tenderness points; (D) PSQI score; (E) HAMD score.
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HAMD Score
In assessing the HAMD score, 8 studies involving 541 patients were included. The NMA, examining 5 types of CAM 
treatments, revealed the following significant improvements in HAMD scores compared to conventional drug therapy or 
placebo: AAT therapy (MD=6.19, 95% CI [1.81, 10.57], P=0.006), Moxibustion therapy (MD=5.14, 95% CI [0.55, 9.73], 
P=0.028), Acu therapy (MD=3.3, 95% CI [0.04, 6.55], P=0.047), Acu+Cupping therapy (MD=3.31, 95% CI [0.62, 6], 
P=0.016). No significant differences were noted in other pairwise comparisons (P>0.05). Refer to Supplementary Table 
S6 for the results of pairwise comparison. AAT therapy was the most effective in reducing the HAMD score (82.2%), 
followed by Moxibustion (70.5%) and Acu+MT (50.9%). These results are detailed in Table 2 and Figure 4E.

Small Sample Evaluation
The funnel plots for the VAS score, FIQ score, and the number of tenderness points indicate a roughly symmetrical 
distribution of research points on both sides of the central axis. This symmetry suggests a low likelihood of publication 
bias in this study. Conversely, the funnel plots for the PSQI score and HAMD score exhibit less symmetry, indicating 
potential bias or the influence of small sample events. These observations are illustrated in Figure 5.

Adverse Reactions
Among the 41 studies included, 19 different types of CAM treatments were analyzed. Excluding CT, 6 types of CAM 
treatments reported adverse reactions. Notably, all reported adverse reactions were mild, including skin hematoma and 
faintness. These reactions did not necessitate additional treatments for recovery. Refer to Table 3 for more details.

Discussion
Summary of Main Results
This study represents the first NMA to encompass all external treatments of CAM in the management of FM. Involving 
a total of 41 studies with 2877 participants, this NMA compares the efficacy of various commonly utilized external CAM 
treatments for FM. The results indicate a comparative advantage of these external treatments over CT, particularly in 
alleviating pain and improving mental health in patients with FM.

Figure 5 Funnel plot. (A) VAS score; (B) FIQ score; (C) Number of tenderness points; (D) PSQI score; (E) HAMD score.
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Utilizing SUCRA, the NMA ranked the effectiveness of different external treatments to identify the most optimal 
treatment plan for FM. The outcomes suggest that Acu+MT may be the most effective in improving pain-related scores, 
such as the VAS and FIQ. UA emerged as particularly beneficial in reducing the number of tenderness points in FM 
patients. EA was found to be more effective in alleviating insomnia symptoms, while AAT excelled in improving 
depression symptoms and mental state in patients, potentially due to its significant impact on increasing the neuro-
transmitter 5-hydroxytryptamine (5-HT).69 Moreover, the study noted that external CAM treatments generally do not 
cause severe adverse reactions. These treatments are considered safe and reliable, with patients demonstrating good 
tolerance towards them.

Explanation of the Research Results
The etiology of FM has been previously attributed to central sensitization. Central sensitization refers to the heightened 
responsiveness of nociceptors in the central nervous system to normal or sub-threshold afferent inputs, leading to 
increased pain sensitivity.70 FM is characterized as a form of central sensitization of the nervous system, where neural 
circuits are disrupted, resulting in hyperalgesia – an amplified sensitivity to pain and an exaggerated response to painful 
stimuli. This hypersensitivity contributes to other associated symptoms such as fatigue, insomnia, anxiety, and cognitive 
dysfunction.71 Acupuncture, a form of external treatment, involves the insertion of thin, solid needles into specific points 
on the skin. It is believed to function by modulating various physiological processes in the human body.72

Our research indicates that combination therapies are more effective than monotherapies in treating FM. Specifically, 
Acu+MT appears to be the most effective, efficiently alleviating pain symptoms in FM patients. Pain in FM is frequently 
accompanied by emotional and psychological symptoms. Consequently, newer forms of acupuncture, such as EA, are 
gaining prominence for their ability to address these additional symptoms, including anxiety and depression in FM 
patients.73 Prior research has demonstrated that EA can improve insomnia symptoms in patients with moderate to severe 
insomnia, with a notable decrease in PSQI scores.74,75 UA represents an innovative form of acupuncture, performed at 
the navel. It integrates the comprehensive principles of Traditional Chinese Medicine (TCM) and the holographic 
medical concept, earning recognition within the global acupuncture community.76 Studies have shown that navel needles, 
particularly when combined with localized movements, can relax diseased muscles and alleviate local muscle pain 
through holographic therapy. Thus, UA is widely employed in various painful conditions.77 AAT involves acupuncture 
and moxibustion at specific abdominal points.78 Its efficacy is rooted in the shared embryological origin of the abdominal 
enteric nervous system and the brain’s central nervous system, both of which originate from the neural crest and utilize 
the same neurotransmitters. Abdominal neurons can regulate neural activity similarly to brain neurons, leading to the 
abdomen being referred to as “the second brain”79 A preliminary meta-analysis supports the efficacy of AAT in treating 
depression, showing that the HAMD scores in the AAT treatment group were significantly lower than those in the control 
group, aligning with our findings.80

In previous meta-analyses, acupuncture and massage have emerged as significant topics in the treatment of FM, 
demonstrating their effectiveness.81,82 Recent studies indicate that acupuncture can enhance the regulation of opioid 
peptides, including β-endorphins and opioid receptors (MOR receptors), as well as γ-aminobutyric acid (GABA), GABA 

Table 3 Adverse Events Associated with Different Treatments

Treatment Pain 
(n)

Hematoma 
(n)

Nausea 
(n)

Abdominal 
Pain (n)

Insomnia 
(n)

Skin 
Blister (n)

Dizziness and 
Nausea (n)

Acupuncture 
Fainting (n)

Stagnant 
Needle (n)

Acu 1 6 — — — — — 1 —

AI — — 2 1 3 — — — —

Acu 

+Moxibustion

— — — — — 1 — — —

Cupping 2 — — — — — — — —

AAT — — — — — — 2 — —

Acu+Cupping — 1 — — — — — 1 1

Abbreviations: Acu, Acupuncture; Moxibustion; AI, Acupoint Injection; AAT, Abdominal Acupuncture therapy.
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receptors, 5-HT, and 5-HT receptors. This process involves the upregulation of 5-HT1A and the downregulation of 
5-HT7R, which activates the downstream analgesic pathway. This activation promotes phosphorylated signal transduc-
tion through protein kinase A (PKA) and extracellular signal-regulated kinase 1/2 (ERK 1/2), culminating in an analgesic 
effect.83–85 Furthermore, studies have validated that massage therapy can inhibit the transmission of pain signals to the 
central brain via the nervous system, thereby reducing the intensity of pain signals received by the brain.86 Inflammation 
is also a crucial factor in pain etiology, particularly the inflammatory response mediated by T cells. Research has shown 
that massage therapy facilitates the transformation of macrophages from the M1 to M2 type, leading to the production of 
anti-inflammatory cytokines such as IL-4, IL-10, and TGF-β.87

Comparison with Other Studies
The current landscape of meta-analyses on FM is somewhat limited, and existing studies typically focus on comparing 
a specific external treatment with a placebo or conventional drug therapy. For instance, a 2022 meta-analysis on 
acupuncture, involving 12 studies and 715 subjects, revealed that acupuncture offers both short-term and long-term 
benefits. In the short term, it effectively alleviates FM pain, while in the long term, it enhances patients’ overall health. 
However, compared to control treatments, acupuncture’s impact on fatigue, sleep, and physical function is not entirely 
conclusive.82 A 2015 meta-analysis on massage therapy, which incorporated 10 studies, indicated that various types of 
massage can improve patients’ QOL and reduce pain levels to some extent. Subgroup analysis of different massage 
techniques identified myofascial release therapy as particularly beneficial in improving a range of FM symptoms, notably 
pain, anxiety, and depression. This study, however, was limited to English and Portuguese literature, implying a focus on 
Western-style massage rather than TCM approaches.88 Unlike conventional meta-analyses, NMA allows for the direct 
and indirect comparison and analysis of multiple treatments, facilitating the identification of the most optimal treatment 
plan. This research included 41 articles, encompassing nearly all existing CAM treatments for FM. It systematically 
evaluated the efficacy of various external treatments on pain, fatigue, sleep, and patient safety. Our findings align with 
those of previous meta-analyses, suggesting that external treatments, particularly acupuncture and massage, are not only 
safe but also effective in producing analgesic effects in FM patients and substantially improving their QOL.

Limitations and Clinical Significance
This research has certain limitations. Firstly, the inclusion criteria were restricted to Chinese and English literature, 
leaving out studies published in other languages. This limitation may have resulted in a lack of comprehensive global 
insights. Secondly, for some types of external treatments, the available research was limited to only one or two studies. 
This scarcity of data can introduce a certain level of bias and affects the generalizability of the findings. Thirdly, the 
nature of the treatments makes complete blinding of the subjects challenging. External treatments often require 
interaction and communication between the physician and the patient, which can influence the patient’s perception and 
response to the treatment. Finally, in the context of FM, there is no established gold standard evaluation index. Measures 
such as the VAS score and FIQ score are heavily reliant on the subjective experiences of the patients, leading to potential 
issues with objectivity.

Future research should consider more extensive RCTs with stricter guidelines to enhance data quality. For newer 
external treatment modalities, there is a need for extensive, multi-center RCT research, and the results should be reported 
with precision. Given the broad spectrum of FM symptoms, future studies should not only focus on pain evaluation but 
also incorporate assessments of patients’ psychological states for more comprehensive results. Additionally, the safety 
profiles of these external treatments warrant systematic and scientific evaluation to ensure patient well-being and 
treatment efficacy.

Conclusion
The findings from this research indicate that external treatments within the realm of CAM are more effective than control 
treatments in alleviating pain, reducing anxiety, and enhancing sleep quality in FM patients. Furthermore, combining two 
CAM therapies often yields more favorable outcomes. Collectively, CAM treatments can be regarded as safe and 
effective for managing FM and may be considered as a viable alternative treatment option.
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