
R E V I E W

Optimal Acupuncture Methods for Nonspecific Low 
Back Pain: A Systematic Review and Bayesian 
Network Meta-Analysis of Randomized Controlled 
Trials

Linjia Wang 1 

Zihan Yin1 

Yutong Zhang1 

Mingsheng Sun1 

Yang Yu1 

Yanming Lin2 

Ling Zhao1

1School of Acu-Mox and Tuina, Chengdu 
University of Traditional Chinese 
Medicine, Chengdu, 610075, People’s 
Republic of China; 2Hospital of Chengdu 
University of Traditional Chinese 
Medicine, Chengdu, 610075, Sichuan, 
People’s Republic of China 

Background: Nonspecific low back pain (NLBP) is a common disabling disease that 
cannot be attributed to a specific, recognizable pathology. The use of acupuncture for 
NLBP is supported by several guidelines and systematic reviews. However, the effi-
cacy of different acupuncture methods for NLBP management is still debated. This 
study ranked the effectiveness of acupuncture methods using network meta-analysis to 
screen out the optimal acupuncture methods and expound the current controversies for 
their effective application in health policies as well as guiding clinical operations.

Methods: The following databases were searched for relevant randomized controlled trials 
(RCTs) from inception to December 20, 2020: China National Knowledge Infrastructure, 
VIP Database for Chinese Technical Periodicals, WANFANG Database, Chinese biomedi-
cal literature service system, PubMed, Web of Science, Embase, and Cochrane Library. 
Relevant registration platforms, including the International Standard Randomised 
Controlled Trial Number Register (ISRCTN) and Chinese Clinical Trial Registry 
(ChiCTR), were also searched. Manual retrieval and tracking of references was also 
performed. Pairwise meta-analysis and Bayesian network meta-analysis using Revman 
and ADDIS, respectively, were performed and standardized mean differences examined. 
The primary outcome was visual analog scale (VAS) score and the secondary outcome was 
Oswestry Disability Index (ODI) score. Safety was defined as the incidence of adverse 
events.
Results: A total of 30 trials with 3196 participants were analyzed; 16.67% of which 
showed a high risk of bias. The results indicated that fire acupuncture plus manual 
acupuncture, auricular needling, and electroacupuncture plus warm acupuncture were 
most effective in reducing VAS score. The most effective interventions for reducing ODI 
score were manual acupuncture plus conventional medicines, followed by moxibustion and 
manual acupuncture plus moxibustion. Manual acupuncture plus moxibustion was domi-
nant in the cluster ranking. Acupuncture showed a lower incidence of adverse events 
(7.70%) than other interventions (conventional medicines, routine care, and placebo; 
12.24%).

Conclusion: We found that manual acupuncture plus moxibustion is the most effective way 
to reduce NLBP pain and disability. Acupuncture is safer than other interventions. However, 
more direct comparative evidence from high-quality, large-sample, multicenter RCTs is 
needed to validate these findings.
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Background
Nonspecific low back pain (NLBP) is a type of low back 
pain (LBP) that cannot be attributed to a specific, recog-
nizable pathology (such as infection, tumor, osteoporosis, 
fracture, structural malformation, nerve root syndrome, or 
cauda equina syndrome).1 Of patients with LBP, 90% to 
95% have NLBP.2,3 By definition, NLBP has no known 
pathoanatomical cause, because current radiological meth-
ods cannot provide a definitive diagnosis.4,5 Despite this, 
NLBP is one of the most common disabling diseases in the 
world,6,7 owing to its typical intermittency and 
periodicity.8 Some studies have shown that as many as 
two-thirds of adults have LBP at some time,9,10 and in 
both developed and developing countries, LBP is the lead-
ing cause of years lived with disability and ranks sixth in 
overall disease burden.11,12

Regarding NLBP treatment, one review study13 found 
that paracetamol and nonsteroidal anti-inflammatory pre-
parations (NSAIDs) are recommended treatments; other 
studies14,15 suggest that skeletal muscle relaxants and 
opioid analgesics are the most common drugs for NLBP. 
However, paracetamol is ineffective in patients with acute 
LBP,16 and some researchers17,18 have claimed that 
NSAIDs and opioid analgesics may cause serious side 
effects, such as falls, fractures, depression, sexual 
dysfunction,19 and even dependence and overdose 
deaths.20 Based on this, the US Centers for Disease 
Control and Prevention guideline21 recommends nonphar-
macologic therapy and nonopioid pharmacologic therapy 
as treatments for chronic pain. Additionally, some 
researchers have suggested that nonpharmacological thera-
pies are more important in the treatment of persistent 
LBP.22 Therefore, the use of alternative medicine to treat 
NLBP is receiving increased attention.

Acupuncture originated in ancient China, and is one of 
the most important nonpharmacological therapies. 
Numerous studies23,24 have reported that acupuncture is 
effective for NLBP. Recently, a Cochrane systematic 
review25 assessed the effects of acupuncture treatment on 
NLBP. However, the review mainly focused on acupunc-
ture compared with sham intervention, no treatment, and 
usual care and did not include other acupuncture methods, 
such as moxibustion and electroacupuncture. In addition, 
head-to-head randomized controlled trials (RCTs) have 
mainly confirmed the efficacy of acupuncture by compar-
ing it with conventional medicines and placebos, rather 
than comparing the efficacy of different acupuncture 

methods (eg, single or combined interventions). 
Therefore, it is necessary to identify the optimal acupunc-
ture methods for NLBP treatment. In this study, we used 
network meta-analysis (NMA) to investigate this question. 
NMA can combine direct and indirect evidence from any 
intervention to form an RCT network to compare different 
treatment options. Using this method, we ranked the prior-
ity of acupuncture methods using NMA to screen out the 
optimal acupuncture methods and expound the current 
controversies for their effective application in health poli-
cies as well as guiding clinical operations.

Methods
The study design followed the PRISMA-NMA 
guidelines26 and a version of this study was registered on 
Open Science Framework (Registration DOI: 10.17605/ 
OSF.IO/TKDQ).

Search Strategy
To obtain a sufficient number of articles, we searched 
major databases and clinical trial registries in both 
Chinese and English from inception to December 20, 
2020. The search time was December 20, 2020. The data-
bases were China National Knowledge Infrastructure 
(CNKI), VIP Database for Chinese Technical Periodicals 
(VIP), WANFANG Database (WF), Chinese biomedical 
literature service system (SinoMed), PubMed, Web of 
Science (WOS), Embase, and Cochrane Library. The clin-
ical trial registries were the International Standard 
Randomised Controlled Trial Number Register (ISRCTN) 
and the Chinese Clinical Trial Registry (ChiCTR). We 
used the following combination of MeSH terms and free 
words to search the literature: (1) low back pain, lumbago, 
low back ache; (2) acupuncture, moxibustion, electroacu-
puncture, fire acupuncture, warm acupuncture, needle 
warming moxibustion, heat sensitive moxibustion, auricu-
lar needling, acupoint, etc.; (3) randomized controlled 
trial, controlled clinical trial, etc. Table 1 shows the full 
PubMed search strategy; we used similar retrieval methods 
for the other databases. Subsequently, we used manual 
retrieval and tracking of references. We manually searched 
articles in Chinese Acupuncture and Moxibustion, 
Acupuncture Research, and the Shanghai Journal of 
Acupuncture and Moxibustion from their inception to 
December 2020. In addition, we also searched some refer-
ences of relevant studies, such as the study of Mu.25 The 
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search strategy was carried out by an expert with experi-
ence in the evidence-based medicine field.

Criteria for Study Inclusion
Type of Study Design
All journal articles, master’s dissertations, and doctoral 
dissertations reporting on RCTs and published in 
English/Chinese were included. Conference papers, news-
paper articles, nonrandomized clinical studies, case 
reports, and reviews were excluded. Two-arm trials that 
only compared different treatment times or frequencies in 
the same treatment regimen were also excluded.

Type of Participant
We included trials with all patients who met the NLBP 
diagnostic criteria, regardless of patient sex, age, ethnic 
group, disease etiology, and disease severity. Trials with 
patients diagnosed with LBP not belonging to any non-
specific subtype were excluded.

Type of Intervention
We limited the intervention types in the included studies 
for both the experimental and control groups, as follows: 
(1) intervention group: manual acupuncture, moxibustion, 
warm acupuncture, auricular needling, electroacupuncture, 
and fire acupuncture. These six types of acupuncture were 
used alone or combined with each other or with conven-
tional medicines (eg, NSAIDs, opioid analgesics, and 
paracetamol). (2) control group: six types of acupuncture 

method (the same as the intervention group), conventional 
medicines (eg, NSAIDs, opioid analgesics, and paraceta-
mol), routine care (eg, waiting for treatment, bed rest, and 
hot packs), placebo (sham acupuncture or other placebo 
treatments). These nine interventions were used alone or in 
combination. However, we did not limit treatment factors 
such as the selection of acupoints, manipulation, treatment 
time, and number of treatments. In addition, we excluded 
studies of acupuncture combined with traditional herbal 
medicine, tuina, transcutaneous electrical nerve stimula-
tion, and acupoint embedding therapy for NLBP. If the 
intervention method for the different groups in multi-arm 
studies was identical (but used different intervention mea-
sures), we combined the data for the two groups.

Type of Outcome Measure
We primarily aimed to compare the efficacy and safety of 
different acupuncture methods for NLBP. The primary 
outcome was a reduction in visual analog scale (VAS) 
score after treatment. Secondary outcomes were 
a reduction in Oswestry Disability Index (ODI) score 
after treatment and the incidence of adverse events (AE). 
The reduction in VAS and ODI scores was used to evalu-
ate the pain intensity and functional status of NLBP 
patients, and the incidence of AEs was used to evaluate 
the safety of acupuncture methods. RCTs that used 
numeric rating scales or verbal rating scales were included 
and the scores converted to VAS scores on a 0–10 scale for 
the statistical analysis. The endpoint for outcome evalua-
tion was the first evaluation after the last treatment.

Study Screening Process
First, all reviewers were professionally trained to conduct 
the review. To select the studies, the reviewers first read 
the title/abstract of the article to identify duplicate studies, 
then they uploaded eligible articles to a database built 
using NoteExpress V.3.2.0. Further, two authors (LW and 
ZY) independently screened the articles from several data-
bases back-to-back to ensure reliability. If there was 
a disagreement between the authors, a third author made 
the judgment (LZ). Another author (YZ) conducted 
a manual search of three journals, including Acupuncture 
Research.

Data Extraction and Analysis
We extracted the data into Microsoft Excel 2016 and the 
extraction process was independently completed by two 
authors (MS and YY). These authors discussed any 

Table 1 Search Strategy (PubMed)

Steps Search

#1 “low back pain”[MeSH] OR “lumbago”[Ti/Ab] OR “low 
back ache”[Ti/Ab]

#2 “acupuncture”[MeSH] OR “moxibustion” [MeSH] OR 
“electroacupuncture”[Ti/Ab] OR “electric acupuncture”[Ti/ 

Ab] OR “fire needle”[Ti/Ab] OR “fire acupuncture”[Ti/Ab] 

OR “warm acupuncture”[Ti/Ab] OR “warm needle”[Ti/Ab] 
OR “needle warming moxibustion”[Ti/Ab] OR “heat 

sensitive moxibustion”[Ti/Ab] OR “auricular needle”[Ti/Ab] 

OR “ear needle”[Ti/Ab] OR “acupoint”[Ti/Ab]

#3 “randomized controlled trial”[Pt] OR “controlled clinical 
trial”[Pt] OR “randomized”[Ti/Ab] OR “clinical trials as 

topic”[MeSH] OR “randomly”[Ti/Ab] OR “trial”[Ti] OR 

“clinical”[Ti]

#4 English[Lan]

#5 #1 AND #2 AND #3 AND #4
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disagreements, and sought the opinion of a third author 
(LZ) if an agreement could not be reached. The extracted 
data included title, first author, year of publication, country 
of study, course of disease, sample size, allocation ratio, 
intervention measures, duration of treatment, and results.

Data analysis mainly used Review Manager (Revman 
5.3) and Aggregate Data Drug Information System 
(ADDIS Version 1.16.8). Standardized mean differences 
(SMD) and 95% confidence intervals (CIs) represented 
continuous outcomes. Pairwise meta-analysis was used 
for direct comparisons. A fixed effects model was used 
for overall analysis in the absence of obvious heterogene-
ity (I2 < 50%); otherwise, a random effects model was 
used. A Markov chain Monte Carlo method was used to 
conduct NMA using the ADDIS. Subsequently, we gener-
ated various NMA plots in Stata software (Version 16.0 
MP). To separate the evidence of each comparison into 
direct and indirect evidence, the node-splitting method was 
used. The surface under the cumulative ranking curve 
(SUCRA) was used to rank acupuncture methods. 
Finally, a cluster ranking plot was generated to evaluate 
the comprehensive ability of acupuncture methods to 
reduce NLBP pain and disability.

Risk of Bias Assessment
Two authors (MS and YY) independently evaluated the risk of 
bias in RCTs in accordance with the Cochrane Collaboration 
risk of bias tool. Seven criteria were applied: sequence gen-
eration, allocation concealment, blinding of participants and 
personnel, blinding of outcome assessment, incomplete out-
come data, selective reporting, and other bias. We classified 
each item as low, high, or unclear risk. In case of doubt, a third 
author (LZ) made the judgment. We used the following criteria 
for assessing the overall risk of bias:27 if all seven domains of 
a trial were judged as low risk, or there were less than three 
unclear risks, the trial was judged as low risk. If a trial had 
more than two high-risk items, it was considered high risk. 
Other trials were classified as having unclear risk.

Publication Bias Assessment
We generated a comparison-adjusted funnel plot to detect 
reporting bias.

Sensitivity Analysis
We evaluated the robustness of each result by conducting 
sensitivity analyses that excluded small sample studies 
(<60), large-sample studies (>200), or high-risk bias 
studies.

Patient Involvement
Patients were not involved in the design, conduct, report-
ing, or dissemination of this research.

Results
Literature Search
We identified 5039 records from the databases and trial 
registries and selected 150 possible eligible citations for 
full–text review. After excluding 120 reports, 30 
trials5,8,28–55 with 3196 participants (all references to 
included trials are shown in Additional file 4) met the 
inclusion criteria. Two articles50,53 were only used for 
quality evaluation and were not included in the meta– 
analysis (one had missing data and the author could not 
be contacted, and the other used median and quartile data). 
A flow chart (Figure 1) illustrates the selection process.

A total of 30 RCTs were included in the study. Most trials 
were carried out in China (20/30);28–42,44–48 the others were 
conducted in Brazil (4/30),49–51,54 Iran (1/30),5 England 
(1/30),8 Spain (1/30),52 Norway (1/30),53 Korean (1/30)55 

and both China and Iran (1/30).43 Of all trials, 4 were on 
acute NLBP,35,52–54 19 on chronic 
NLBP,5,28–31,33,36–40,42,44,47–51,55 and 7 on unclear 
NLBP.8,32,34,41,43,45,46 The included studies had an average 
sample size of 107 (range 56–275). Only one trial had a 2:1 
allocation ratio;8 the other trials had a 1:1 ratio. A total of 3167 
patients (mean age range: 31.57–60.77 years) were included in 
the records (29 patients were lost to follow–up), of who 
53.96% (n = 1709) were women. The studies included 12 
acupuncture intervention methods in addition to conventional 
medicines, routine care, and placebo. Details of each trial are 
shown in the Additional file 1.

Figures 2 and 3 show the results of the Cochrane risk 
of bias assessment for the 30 trials. Three trials31,38,39 were 
classified as high risk owing to inadequate random 
sequence generation, such as including different groups 
based on the treatment approach, baseline balance, and 
patient wishes. Twelve trials8,29,40,43,46,49–55 were classi-
fied as high risk because they did not use the correct 
blinding method. Four trials8,40,43,55 were classified as 
high risk owing to incomplete outcome data because of 
high patient attrition or inconsistencies in the amount of 
attrition between groups. Regarding other bias, only one 
study51 was rated as having a high risk of bias owing to 
a baseline imbalance. Briefly, approximately 16.67% of 
the studies8,40,43,51,55 were classified as having a high 
risk of overall bias.
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Pairwise Meta-Analysis
We performed pairwise meta-analyses to compare the 
two interventions with a combined effect size. The 
results are shown in Table 2. Manual acupuncture was 
more efficacious than conventional medicines (2 RCTs; 
SMD 1.03, 95% CI 0.53 to 1.53; I2 = 0, p = 0.51) and 
routine care (3 RCTs; SMD 1.05, 95% CI 0.67 to 1.43; 
I2 = 0, p = 0.39) in terms of VAS score. However, 
manual acupuncture had a lower effect than fire acu-
puncture plus manual acupuncture (2 RCTs; SMD 
−2.29, 95% CI −2.64 to −1.94; I2 = 0, p = 0.92). 

Similar to manual acupuncture, moxibustion had 
a greater effect than conventional medicines (2 RCTs, 
SMD 0.98, 95% CI 0.37 to 1.60; I2 = 80, p = 0.03). 
There were no differences in VAS score between manual 
acupuncture and electroacupuncture, and placebo, and 
manual acupuncture plus conventional medicines. 
Comparison of two interventions with a combined effect 
size showed that routine care had a similar effect on 
ODI score as manual acupuncture (Table 3). Tables 2 
and 3 show additional results of the pairwise meta- 
analysis and heterogeneity estimates.

Figure 1 Flow chart of study selection.

Figure 2 Risk of bias graph.
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Network Meta-Analysis
Figures 4 and 5 show the NMA network plot for different 
interventions. A total of 26 trials8,28–49,51,54,55 with 2383 
participants and 15 interventions reported usable VAS data 
(Figure 4). Of these, more participants received manual 
acupuncture than other interventions, and studies compar-
ing manual acupuncture and electroacupuncture, manual 
acupuncture and placebo were represented most. ODI 
scores were reported in 12 studies5,28–33,35,40,42,47,48 invol-
ving 1115 participants and 11 therapies (Figure 5). 
Similarly, the largest sample size was for the manual 
acupuncture group, and studies comparing manual acu-
puncture with routine care were represented most.

Valid NMA results depend on the evidence network 
being internally consistent: direct and various sources of 
indirect evidence should be in agreement.56 In this study, 
we used the segmented node method to test for inconsis-
tencies in the NMA (Additional file 2). The results showed 
no statistical significance for the direct or indirect compar-
isons of each segmentation node (p > 0.05), indicating that 
there was no evidence of design inconsistency. We tested 
the convergence of the model, and the results were excel-
lent (the potential scale reduction factor value was equal to 
1, Additional file 3).

In terms of VAS reduction, Figure 6 shows that all treat-
ment methods were superior to routine care except conven-
tional medicines, placebo, and electroacupuncture plus 
conventional medicines. We also found that manual acupunc-
ture, moxibustion, auricular needling, fire acupuncture, elec-
troacupuncture plus warm acupuncture, manual acupuncture 
plus moxibustion, manual acupuncture plus conventional 
medicines, and fire acupuncture plus manual acupuncture 
were all better than conventional medicines. Furthermore, 
fire acupuncture plus manual acupuncture showed better effi-
cacy than manual acupuncture, electroacupuncture, moxibus-
tion, placebo, electroacupuncture plus conventional 
medicines, and manual acupuncture plus conventional medi-
cines in reducing VAS scores. In addition, electroacupuncture 
and placebo were less effective than auricular needling, fire 
acupuncture, electroacupuncture plus warm acupuncture, and 
fire acupuncture plus manual acupuncture. However, the 
NMA results showed no significant difference between any 
two intervention methods in reducing ODI score.

We used a consistent model to perform NMA using 
ADDIS, and generated a ranking probability matrix 
(Figures 7 and 8). Figure 7 shows that routine care was the 
least effective treatment for VAS score reduction. Of the 15 Figure 3 Risk of bias summary.
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treatments, fire acupuncture plus manual acupuncture, auricu-
lar needling, and electroacupuncture plus warm acupuncture 
ranked high in reducing VAS score. Figure 8 shows that of the 
11 treatment methods, manual acupuncture plus conventional 
medicines, moxibustion, and manual acupuncture plus mox-
ibustion were the three best treatment methods to reduce ODI 
score. For the SUCRA scores, see Additional file 5.

Sensitivity Analysis
Sensitivity analyses were first conducted for all pairwise 
meta-analyses after excluding trials with a high risk of 
bias. There was little or no change to the results. After 
removing small sample studies (n < 60), the results showed 
that manual acupuncture had the same effect in reducing 
VAS score as conventional medicines (SMD 0.70, 95% CI 

Table 2 Pairwise Meta-Analysis of Reduction in VAS Score

Comparison Number SMD (95% CI) I2 (%) p

A vs B 4 −0.17(−1.25,0.91) 93 <0.00001
A vs D 2 1.03(0.53,1.53) 0 0.51

A vs E 4 0.24(−0.42,0.89) 83 0.0006

A vs F 3 1.05(0.67,1.43) 0 0.39
A vs I 1 −1.44(−1.86,-1.02) – –

A vs M 1 −0.67(−1.19,-0.15) – –

A vs N 2 −0.31(−0.68,0.06) 0 0.87
A vs O 2 −2.29(−2.64,-1.94) 0 0.92

B vs D 1 0.65(0.13,1.17) – –
B vs E 1 0.63(−0.39,1.64) – –

B vs G 1 −0.59(−1.21,0.03) – –

B vs L 1 −1.34(−2.01,-0.66) – –
C vs D 2 0.98(0.37,1.60) 80 0.03

C vs F 1 1.39(0.97,1.81) – –

D vs F 1 0.10(−1.03,1.24) – –
D vs I 1 −1.30(−1.80,-0.79) – –

D vs J 1 −1.79(−2.20,-1.38) – –

D vs N 1 −1.13(−2.28,0.03) – –
D vs O 1 −1.29(−1.68,-0.89) – –

E vs F 1 0.70(0.13,1.27) – –

E vs H 1 −1.37(−1.88,-0.86) – –
F vs K 1 −1.50(−2.01,-0.99) – –

F vs N 1 −1.18(−2.39,0.04) – –

G vs L 1 −0.73(−1.36,-0.11) – –
G vs M 1 −1.32(−1.89,-0.76) – –

Notes: The bold font indicates a statistical difference. A = manual acupuncture; B = electroacupuncture; C = moxibustion; D = conventional medicines; E = placebo; F = 
routine care; G = warm acupuncture; H = auricular needling; I = fire acupuncture; J = electroacupuncture plus conventional medicines; K = electroacupuncture plus 
moxibustion; L = electroacupuncture plus warm acupuncture; M = manual acupuncture plus moxibustion; N = manual acupuncture plus conventional medicines; O = fire 
acupuncture plus manual acupuncture.

Table 3 Pairwise Meta-Analysis for Reduction in ODI Score

Comparison Number SMD (95% CI) I2 (%) p

A vs B 1 0.57(0.06,1.09) / /

A vs D 1 0.06(−0.47,0.58) / /

A vs E 1 0.40(−0.16,0.96) / /
A vs F 3 0.32(−0.13,0.77) 68 0.04

A vs M 1 −0.68(−1.20,-0.16) / /

A vs N 1 −0.63(−1.03,-0.23) / /
B vs D 1 3.46(2.65,4.28) / /

C vs F 1 0.87(0.48,1.27) / /

D vs I 1 −0.88(−1.36,-0.41) / /
E vs F 1 0.47(−0.09,1.04) / /

F vs K 1 −1.03(−1.51,-0.55) / /

G vs M 1 −1.56(−2.14,-0.98) / /

Notes: The bold font indicates a statistical difference. A = manual acupuncture; B = 
electroacupuncture; C = moxibustion; D = conventional medicines; E = placebo; F = 
routine care; G = warm acupuncture; I = fire acupuncture; K = electroacupuncture 
plus moxibustion; M = manual acupuncture plus moxibustion; N = manual acupunc-
ture plus conventional medicines.
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Figure 5 Network plot of ODI scores. 
Notes: A= manual acupuncture; B= electroacupuncture; C= moxibustion; D= conventional medicines; E= placebo; F= routine care; G= warm acupuncture; I= fire 
acupuncture; K= electroacupuncture plus moxibustion; M= manual acupuncture plus moxibustion; N= manual acupuncture plus conventional medicines.

Figure 4 Network plot of VAS scores. 
Notes: A = manual acupuncture; B= electroacupuncture; C= moxibustion; D= conventional medicines; E= placebo; F= routine care; G= warm acupuncture; H= auricular 
needling; I= fire acupuncture; J= electroacupuncture plus conventional medicines; K= electroacupuncture plus moxibustion; L = electroacupuncture plus warm acupuncture; 
M = manual acupuncture plus moxibustion; N = manual acupuncture plus conventional medicines; O= fire acupuncture plus manual acupuncture.
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Figure 6 Network meta-analysis results for VAS and ODI scores. 
Notes: The bold font indicates a statistical difference. A= manual acupuncture; B= electroacupuncture; C= moxibustion; D= conventional medicines; E= placebo; F =routine 
care; G= warm acupuncture; H= auricular needling; I= fire acupuncture; J= electroacupuncture plus conventional medicines; K = electroacupuncture plus moxibustion; L= 
electroacupuncture plus warm acupuncture; M= manual acupuncture plus moxibustion; N= manual acupuncture plus conventional medicines; O= fire acupuncture plus 
manual acupuncture.

Figure 7 Ranking probability figure for reduction in VAS score. 
Notes: A= manual acupuncture; B= electroacupuncture; C= moxibustion; D= conventional medicines; E= placebo; F = routine care; G= warm acupuncture; H=auricular 
needling; I= fire acupuncture; J= electroacupuncture plus conventional medicines; K = electroacupuncture plus moxibustion; L= electroacupuncture plus warm acupuncture; 
M= manual acupuncture plus moxibustion; N= manual acupuncture plus conventional medicines; O= fire acupuncture plus manual acupuncture.

Figure 8 Ranking probability figure for reduction in ODI score. 
Notes: A= manual acupuncture; B= electroacupuncture; C= moxibustion; D= conventional medicines; E= placebo; F = routine care; G= warm acupuncture; I= fire 
acupuncture; K= electroacupuncture plus moxibustion; M= manual acupuncture plus moxibustion; N= manual acupuncture plus conventional medicines.
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−0.39 to 1.79). Finally, large-sample studies (n > 200) were 
excluded, but the meta–analysis results remained unchanged.

Cluster Ranking Results for VAS and ODI 
Scores
We conducted a cluster sequencing for interventions that 
evaluated both VAS and ODI scores (Figure 9), and 
grouped the treatment approaches into four groups. It 
was clear that the efficacy of routine care and conventional 
medicines was much lower than other interventions. 
Manual acupuncture plus conventional medicines and 
moxibustion were the two interventions that produced the 
greatest improvement in ODI score. Additionally, fire acu-
puncture had an obvious effect in reducing VAS score. The 
final results showed that manual acupuncture plus moxi-
bustion can achieve good results in improving both VAS 
and ODI scores.

Adverse Events
We identified 13 trials29,30,33–36,38,40,42,45,52,54,55 that used 
AEs as outcomes; the results are shown in Figure 10. We 
approximately divided AEs into seven categories: 
increased pain, local acupuncture point pain, subcutaneous 

hematomas, vertigo or headache, stomachache and nausea, 
minor burns (ie, the burn area is small and involves the 
superficial epidermis or the superficial dermis), and other 
symptoms. Manual acupuncture was associated with the 
greatest number of AE categories (six of the above cate-
gories). However, the AE categories with the highest inci-
dences were increased pain, other symptoms, stomachache 
and nausea (29.01%, 21.37% and 17.56%, respectively). 
Routine care was the intervention with the highest inci-
dence of AEs (36.67%). Briefly, the overall AE rate was 
7.70% for the eight acupuncture methods and 12.24% for 
the three other treatments (conventional medicines, routine 
care, and placebo). No serious AEs occurred in any of the 
trials.

Publication Bias
We evaluated the publication bias by examining the 
adjusted funnel plot (Figures 11 and 12). The results 
showed that most of the points were evenly distributed 
on both sides of the midline and concentrated in the mid-
dle area. It is reasonable to assume that most of the 
included studies had moderate sample sizes, and we 
believe that these studies had a low degree of bias. 
However, there were a few points outside the two dashed 

Figure 9 Cluster ranking plot based on reduction in VAS and ODI scores. 
Notes: Each color represents a group of interventions that belong to the same cluster. Interventions lying in the upper right corner were more effective than the other 
interventions. A= manual acupuncture; B= electroacupuncture; C= moxibustion; D= conventional medicines; E= placebo; F= routine care; G= warm acupuncture; I= fire 
acupuncture; K= electroacupuncture plus moxibustion; M= manual acupuncture plus moxibustion; N= manual acupuncture plus conventional medicines.
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lines, which suggests potential heterogeneity between 
these studies.

Discussion
Although there is some evidence that acupuncture is effective 
in treating NLBP,23,24 acupuncture methods are diverse. 
Acupuncture methods with low curative effect not only affect 

the condition of patients with NLBP, but also waste medical 
resources. We therefore attempted to identify optimal acupunc-
ture methods for NLBP treatment. Our quality evaluation of 30 
RCTs of acupuncture methods for NLBP identified a few 
RCTs as high risk of bias studies (5 out of 30 RCTs). The 
aspect associated with the highest risk of bias was blinding of 
participants and personnel, which we consider an effect of the 

Figure 11 Funnel plot for the network meta-analysis of reduction in VAS score.

Figure 10 Number of AEs for different treatment measures. 
Notes: The data in brackets are the ratio of the number of AEs to the sample size. A= manual acupuncture; B= electroacupuncture; C= moxibustion; D= conventional 
medicines; E= placebo; F= routine care; G= warm acupuncture; I= fire acupuncture; M= manual acupuncture plus moxibustion; N= manual acupuncture plus conventional 
medicines; O = fire acupuncture plus manual acupuncture.
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unique nature of acupuncture treatment. Unlike traditional 
drug trials, researchers and acupuncturists cannot be blinded 
in acupuncture trials. Sensitivity analyses were carefully per-
formed because of the inclusion of some studies with a high 
risk of bias. The results suggest that most of the results obtained 
are robust, which strengthens our interpretation of the findings.

We further performed a pairwise meta-analysis and an 
NMA of 28 RCTs involving 2920 NLBP patients. First, to 
differentiate between placebo, conventional medicines, 
and acupuncture methods, we classified bed rest, waiting 
for treatment, and simple fomentation as routine care. In 
contrast to some research findings,57,58 routine care 
appeared to have limited efficacy. The pairwise meta- 
analysis and NMA results indicated that this treatment 
performed worst in reducing VAS score. Similarly, con-
ventional medicines showed poor efficacy in reducing pain 
intensity in NLBP patients, a finding supported by the 
2016 NICE Draft Guideline.59 The guideline points out 
that the effects of opioids on pain and function in NLBP 
patients are too limited to be clinically meaningful. In 
contrast, the pairwise meta-analysis and NMA results 
showed that fire acupuncture plus manual acupuncture 
can reduce patient pain. Some studies60,61 have shown 
that, owing to its extremely high temperature, fire acu-
puncture can rapidly absorb inflammatory factors in the 
diseased area through the surrounding lymphoid tissue and 

can inhibit the central nervous system, which may be why 
it reduces VAS scores in NLBP patients. Additionally, the 
ranking probability results showed that fire acupuncture 
plus manual acupuncture was the treatment most likely to 
reduce VAS score. However, only three trials36,38,39 used 
fire acupuncture plus manual acupuncture, and two of 
them38,39 were classified as high risk of bias trials owing 
to the the randomization method. Therefore, this finding 
must be interpreted with caution. We hope that more high- 
quality RCTs are performed to confirm this result.

The NMA results showed no difference in ODI score 
reduction between any of the 11 treatments when com-
pared with another treatment. Despite this, our ranking 
probability results suggested that manual acupuncture 
plus conventional medicines is the optimal treatment for 
ODI score reduction, followed by moxibustion. The pair-
wise meta-analysis showed that manual acupuncture plus 
conventional medicines reduced ODI score compared with 
manual acupuncture. We also found that moxibustion had 
a better effect than routine care in reducing ODI score. 
Therefore, manual acupuncture plus conventional medi-
cines and moxibustion may be useful clinical interventions 
to reduce body dysfunction in NLBP patients.

The color of the dots in the cluster ranking plot show 
four intervention categories. Routine care and conven-
tional medicines are in the lower left corner of the plot, 

Figure 12 Funnel plot for the network meta-analysis of reduction in ODI score.
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indicating that these two treatment categories may not the 
best first treatment options for clinicians. The categories of 
manual acupuncture, electroacupuncture, placebo, and 
warm acupuncture are located near the middle of the 
plot. However, the effects of these four acupuncture meth-
ods on VAS and ODI scores was relatively limited, and 
may not indicate satisfactory clinical effects. Good results 
in reducing VAS and ODI scores were found for the last 
set of intervention categories: manual acupuncture plus 
moxibustion, manual acupuncture plus conventional med-
icines, moxibustion, fire acupuncture, and electroacupunc-
ture plus moxibustion. Therefore, we recommend that 
clinical acupuncturists consider using one of these five 
methods as the first treatment option for NLBP patients 
with severe pain and disability problems. Overall, manual 
acupuncture plus moxibustion seems to have the best 
efficacy in reducing VAS and ODI scores in NLBP 
patients.

Additionally, we analyzed 12 trials that reported AEs. 
Increased pain, other symptoms, stomachache and nausea 
were the most common AEs. Increased pain was caused 
mainly by placebo, whereas stomachache and nausea were 
caused by conventional medicines. Therefore, we do not 
recommend treatment with conventional medicines for 
NLBP patients with gastrointestinal disease. Moreover, 
the AE rate was relatively high for routine care and 
warm acupuncture. However, it is difficult to draw firm 
conclusions regarding AEs owing to the small samples in 
trials of these two intervention types. In summary, the 
incidence of AEs with acupuncture methods (7.70%) was 
lower than that with other interventions (12.24%). This 
indicates that acupuncture treatment methods are safe.

Strengths
First, this review was conducted according to the 
PRISMA-NMA26 and PRISMA guidelines and 
checklist.62 Additionally, to ensure access to sufficient 
literature, we searched eight major Chinese and English 
databases and two clinical trial registries, in addition to 
manual searching. Second, as RCT is the “gold standard” 
of clinical trials, we did not include cohort studies or case 
control studies, which might have affected our final con-
clusions. Third, we used Bayesian analysis to obtain more 
accurate estimates than the frequency based approach, and 
the ADDIS software we used is recommended by some 
statisticians.63 Fourth, our study provides a comprehensive 
comparison of the efficacy and safety of different acupunc-
ture methods for NLBP and as many as 12 acupuncture 

methods were examined (not including routine care, con-
ventional medicines, and placebo). Finally, we used cluster 
ranking to summarize several acupuncture methods that 
can reduce both VAS and ODI, which may help clinicians 
to make treatment decisions.

Limitations
There were several study limitations. First, we collected 
data for the baseline and the first outcome after the com-
pletion of treatment. However, treatment duration and 
cycle were not consistent across the different studies, 
which may have increased the risk of study bias. In addi-
tion, article language limitations, patient gender, choice of 
acupuncture points, treatment frequency, and other factors 
may have caused heterogeneity, but we did not fully 
examine these factors. Second, the included trials were 
rigorously evaluated using the Cochrane Collaboration 
risk of bias tool, but the trial quality was not very high. 
This may be because we rated single blindness as high 
risk. Owing to its unique requirements, acupuncture 
research often involves single-blind designs, which may 
have increased the risk of bias in the study findings. Third, 
we detected heterogeneity in the pairwise meta-analysis. 
Although we adjusted the random effects model, the 
results may be inaccurate. Fourth, one study5 was a four- 
arm test, and although we broke it down into six different 
comparisons, each group had a relatively low sample size. 
Therefore, the findings of this analysis may be unreliable.

Conclusions
This study provides substantial evidence that acupuncture 
is more effective in treating NLBP than other interventions 
(conventional medicines, routine care, and placebo). 
Manual acupuncture plus moxibustion is the best acupunc-
ture method to reduce pain and disability index scores in 
NLBP patients. However, stronger head-to-head compara-
tive evidence is needed to confirm this conclusion. We 
recommend that more high-quality, large-sample, multi-
center RCTs are conducted to validate these findings.
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