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Abstract

Background Low back pain has become a globally challenging health problem, and about 90% of cases are non-
specific. Due to the risks associated with opioid use and the limited effectiveness of drug treatment, acupuncture
and other non-drug methods have become the first-line treatment for this disease. However, the best acupuncture
method has not yet been determined. In this study, the effects of different acupuncture methods on chronic nonspe-
cific low back pain (CNLBP) were compared by network meta-analysis, aiming at identifying the best option and pro-
viding a basis for precise treatment of CNLBP.

Methods Clinical randomized controlled trials (RCTs) on acupuncture in the treatment of NSLBP were searched

in eight databases including PubMed, Embase, Cochrane Library, Web of Science, Sinomed, CNKI, Wanfang Data

and VIP from the inception of databases to January 21, 2024. The Cochrane risk-of-bias tool 2.0 (RoB 2.0) and Stata 15.0
(Stata Corp, College Station, Texas, USA) were used to evaluate the literature quality and meta-analysis, and the evi-
dence quality was assessed based on GRADE guidelines. This systematic review was registered at the International
Prospective Register of Systematic Reviews.

Results A total of 27 articles were included, involving 2579 patients. The results of the network meta-analysis showed
that the top three treatment schemes were warm needle acupuncture, intensive silver needle therapy and meridian-
sinew theory-based treatment. In terms of relieving pain, the top three treatments were electrical warm needling,
intensive silver needle therapy and warm needle acupuncture. In improving mobility, the top three were meridian-
sinew theory-based treatment, routine acupuncture and electroacupuncture.

Conclusion For CNLBP patients, warm needle acupuncture, electrical warm needling and meridian-sinew the-
ory-based treatment are mainly recommended. If patients have significant pain, electroacupuncture is strongly
suggested. On the contrary, for patients with decreased joint mobility, meridian-sinew theory-based treatment
is advocated.

Keywords Chronic nonspecific low back pain, Acupuncture, Network meta-analysis, Meridian-sinew, Warm needle
acupuncture

Introduction
*Correspondence: Low back pain (LBP) is a common clinical complaint and
?;g?fo’;%%ogg 63.com symptom, with an annual incidence of 22-65% world-
! School of Acupun.cture and Massage, Liaoning University of Traditional wide [1]. It is a major global public health problem,
Chinese Medicine, No.79, Chong Shandong Road, Shenyang City 110847, which has been identified as one of the main causes of
Liaoning Province, China disability globally. In 2019, LBP ranked the ninth cause of

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.



http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13018-024-05118-8&domain=pdf

Zhang et al. Journal of Orthopaedic Surgery and Research

Disability-Adjusted Life Years (DALYs) and was the lead-
ing cause of Years Lived with Disability (YLDs), account-
ing for 2.5% of the total DALYs and 7.41% of total YLDs,
respectively [2]. About 90% of LBP patients are diag-
nosed as nonspecific type, which cannot be attributed
to specific and recognizable pathology (such as infec-
tion, tumor, osteoporosis, fracture, structural deform-
ity, nerve root disorders, or cauda equina syndrome)
[3]. Nonspecific low back pain (NSLBP) age of onset is
mostly between 40 and 69 years old, and the incidence
rate is higher in women than in men [4]. According to the
course of the disease, low back pain is divided into three
subtypes: acute (duration <one and a half months), suba-
cute (duration>one and a half months but <3 months),
and chronic NLBP (duration >three months) [5]. In the
United States, Canada and Australia, it is one of the top
ten reasons for emergency department visits, and 4-5%
of visits are for low back pain [6]. In China, the incidence
of NSLBP is higher than that of type 2 diabetes and pri-
mary hypertension, and its treatment cost is also higher
than that of cardiovascular and cerebrovascular diseases,
osteoarthritis and other diseases [7]. With the population
growth and aging, low back pain has caused an increas-
ing burden. How to effectively treat it and reduce the
treatment expenses has become an urgent problem that
needs to be solved.

At present, the common therapies of NSLBP are drug
therapy and non-drug therapy. Regarding drug therapy,
clinical practice guidelines generally follow the WHO
analgesic ladder, including acetaminophen, non-steroidal
anti-inflammatory drugs, muscle relaxants, and opioids.
According to the first-class evidence published in relevant
research, only baclofen, duloxetine, nonsteroidal anti-
inflammatory drugs (NSAIDs) and opioids have been
proved to improve the pain and dysfunction of patients
with low back pain. Muscle relaxants and NSAIDs can
effectively alleviate pain and dysfunction in about a
week. The combination of NSAIDs and acetaminophen
can improve symptoms better than the single use
of NSAIDs. However, the effects of NSAIDs and
gabapentin in relieving pain and improving dysfunction
are controversial [8—11]. In addition, there are some
risks in using these drugs. For example, acetaminophen
has been proved to be ineffective, elderly patients are
advised to use non-steroidal anti-inflammatory drugs
with caution, the evidence of muscle relaxants is of
extremely low quality, and opioids are addictive and
have higher odds of relapse after drug withdrawal. The
safety and effectiveness of other intravenous drugs have
also been proved to be controversial [12-14]. As for
non-drug therapy, current studies are mainly focused on
sports, massage and acupuncture. Acupuncture therapy
is recommended in various guidelines for treating low
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back pain [15-18] and is covered by the American
Medical Association (AMA) Health Insurance Proposal
[19]. In 2020, the North American Spine Society (NASS)
published a new edition of evidence-based medicine
guidelines for low back pain, and acupuncture was
recommended as a cost-effective therapy [20].
Acupuncture has a history of thousands of years. It
is a treatment method of traditional Chinese medicine
(TCM), during which needles are inserted into the
body to regulate spinal cord signals, thus affecting
the transmission of pain. It has obvious advantages
in treating low back pain, promoting the blood
circulation of meridians and central analgesia, relieving
pain, promoting rehabilitation and avoiding side
effects of drugs [21]. Although there are a variety of
acupuncture methods (including acupoint acupuncture,
acupoint moxibustion, acupoint and application), the
therapeutic effect and safety of these methods are still
controversial. NASS recommends that acupuncture
can relieve pain and dysfunction, but current evidence
and conclusions are contradictory. Current meta-
analyses on acupuncture for the treatment of chronic
NSLBP mainly focus on treatment efficacy and different
acupuncture methods. Related network meta-analyses
have only compared standardized acupuncture with
individualized acupuncture, and other acupuncture
methods have not been discussed thoroughly. It is only
proved that individualized acupuncture and standard
acupuncture combined with transcutaneous electrical
nerve stimulation have the best effect in improving
pain and quality of life [22]. Therefore, this network
meta-analysis included RCTs of the relative efficacy
of different acupuncture regimens in the treatment of
chronic NSLBP to comprehensively evaluate and rank
the therapeutic effects of these acupuncture regimens, in
order to investigate the optimal acupuncture therapy and
provide a reference for accurate treatment programs.
According to  different needling techniques,
acupuncture therapy can be divided into warm
acupuncture, electroacupuncture, acupoint catgut
embedding, scalp acupuncture, ear acupuncture,
and moxibustion (thermal moxibustion). Different
acupuncture methods have different therapeutic effects
and safety profiles. Currently, there is no evidence-based
medical evidence on the optimal acupuncture modality
for the treatment of chronic non-specific low back pain.
Given the lack of head-to-head comparative trials of
acupuncture modalities, this network meta-analysis of
RCTs on the relative efficacy of different acupuncture
treatments in patients with chronic NSLBP aimed to
comprehensively evaluate and rank their therapeutic
effects, thus determining the optimal acupuncture
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therapy and providing a reference for

acupuncture programs.

precise

Methods

This systematic review and meta-analysis is reported
in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
Statement [23] and was registered at International
Prospective Register of Systematic Reviews (No.
CRD42023425975; Registration Date, 23/01/2024).

Retrieval strategy

Randomized-controlled trials (RCTs) of acupuncture
in NLBP were searched in PubMed, Embase, Cochrane
Library, Web of Science, Sinomed, CNKI, Wanfang Data
and VIP from the inception of databases to January 21,
2024 by two researchers (Kaixuan Zhang and Leichao
Wang). Each database was searched using medical
subject headings (MeSH) and text words. The following
search terms were employed: Low Back Pain (Topic),
Acupuncture (Topic), Electroacupuncture (Topic), ear
needle (Topic), warm needle acupuncture (Topic), catgut
embedding therapy (Topic), or Moxibustion (Topic), and
clinical randomized controlled trial (Topic) and Non-
specific Low Back Pain (Should - Search within the
topic) and Preprint Citation Index (Exclude — Database).
The specific search strategy is described in Additional
file 1. This paper has additionally retrieved references
from others.

Inclusion and exclusion criteria

Inclusion criteria

The purpose of this study is to conduct a network meta-
analysis on RCTs of different acupuncture treatments
for chronic NSLBP patients. The specific literature
inclusion criteria are as follows. The study followed the
PICOS (Population, Intervention, Comparator, Outcome,
Study type) search design. The inclusion criteria were as
follows:

(1) Patient: Subjects meeting the diagnostic criteria of
nonspecific low back pain, regardless of age or sex.

(2) Intervention involving various acupuncture meth-
ods, including but not limited to warm needle
acupuncture, electroacupuncture, acupoint catgut
embedding, scalp acupuncture, ear acupuncture,
and moxibustion (heat-sensitive moxibustion).
These acupuncture methods can be applied alone
or in combination with conventional drugs (such
as non-steroidal anti-inflammatory drugs, opioid
analgesics and paracetamol), and the selection of
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acupoints, operation, treatment time and treatment
sessions are not limited.

(3) Control treatment involving conventional drugs
(such as non-steroidal anti-inflammatory drugs,
opioid analgesics, paracetamol), conventional care
(such as waiting for treatment, bed rest, warm
compress), placebo needling (sham acupuncture
or other placebo treatment), or other acupuncture
methods (the same as the intervention group).

(4) Outcomes involving therapeutic indicators (such as
total effective rate and recovery rate) and with data
support (such as Visual Analog Scale, Oswestry
Disability Index, and Roland-Morris Disability
Questionnaire);

(5) Study type: RCTs.

Exclusion criteria

Exclusion criteria were as follows: (1) Articles with
inaccessible full text or unavailable statistical data;
(2) Animal experiments (such as pharmacological
or pharmacokinetic studies). (3) Studies written in
languages other than English and Chinese. (4) Studies on
acupuncture combined with traditional Chinese herbs,
massage, transcutaneous electrical nerve stimulation and
acupoint embedding therapy for low back pain.

Data extraction

The article screening, data extraction, and cross-
validation were completed by two independent
researchers (Yu Fu and Ziwei Liu) according to the
research objectives and inclusion criteria. Differences
were resolved by consulting a third researcher (Xingxing
Lin). Basic characteristic table was designed according
to the included articles, which mainly includes: @ The
basic information of the included studies, including
the author’s name and publication time; @ Basic
characteristics of the subjects, including the number and
gender composition of patients in the treatment group
and the control group; @ Intervention measures; @
Primary outcomes; & Response rate, mean and standard
deviation (SD). The corresponding author was inquired
about the missing information by email or telephone.

Document quality evaluation

In this process, two researchers (Kaixuan Zhang and
Ziwei Liu) used the risk-of-bias assessment tool rec-
ommended by Cochrane Handbook 5.1.0 to evaluate
the risk of bias of the randomized controlled trials [24].
This process was evaluated by two researchers respec-
tively, and disputes were decided by the correspond-
ing author of this study. The content of the evaluation



Zhang et al. Journal of Orthopaedic Surgery and Research

includes the generation of random sequence, distri-
bution concealment, blinding of the participants and
investigators, blinding of outcome evaluation, incom-
plete outcome data, selective publication, and other
biases. A high risk of bias is considered if the above cri-
teria are not met. Each item is evaluated as “low risk
of bias”, “uncertainty risk of bias” or “high risk of bias”
Meanwhile, the risk of bias figure was plotted with
Review Manager 5.2.

Statistical analysis

Statistical analysis was carried out using Stata 15.0
(Stata Corp, College Station, Texas, USA). Stata is an
integrated statistical software that can be used to manage
and analyze data and design professional charts. The
network meta-analysis of the random effects model was
performed by frequency method, which combines direct
and indirect evidence by using the inverse variance
method. That is, taking the reciprocal of a study variance
as the weight, calculating the weighted average of each
study effect, and the variance of the overall effect is the
reciprocal of the sum of weights. Firstly, a meta-analysis
was conducted, and a network topology was drawn to
directly compare different intervention measures. When
there is a closed loop in the evidence network, the node
splitting analysis is performed to check the consistency,
and p-values more than 0.05 indicate that there is no
significant inconsistency between direct comparison
and indirect comparison. If the p-value is less than 0.05,
it is considered that there is local inconsistency and the
results must be handled with caution [25].

In this study, due to inconsistent measurement
methods for outcome indicators, such as trichotomy
and quartering for evaluating the total effectiveness,
odds ratio (OR) was used to represent the continuous
variables, and standardized mean difference (SMD) was
used to represent continuous variables. Effect sizes were
provided with a 95% confidence interval (CI). When 95%
CI of OR does not contain 1 or 95% CI of MD does not
contain 0, it is considered that the difference between the
two intervention measures is statistically significant.

In this study, the surface under the cumulative ranking
(SUCRA) curve was used for probability ranking, the
ranking results of various interventions were obtained
and the cumulative probability chart was drawn. The
area under the curve presented the pros and cons of the
curative effect of each intervention. A large area means
that the therapy is more likely to be the best treatment,
and vice versa [26]. The publication bias of the included
articles was evaluated using a funnel plot. Asymmetry in
the funnel plot indicates publication bias in the included
articles [27]. Finally, the evidence quality of the outcome
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indicators was evaluated using the GRADEpro GDT
tool, and the evidence quality of RCTs was considered
as “high” by default. The evidence quality level of the
outcome indicators was evaluated from five aspects
(bias risk, inconsistency, indirectness, inaccuracy and
publication bias) [20].

Results

Search results

According to the pre-established literature retrieval strat-
egy and collection method, a total of 2691 articles were
obtained by computer retrieval, and 1783 related docu-
ments were obtained after eliminating 908 duplicates.
According to the established criteria for inclusion and
exclusion of articles, we read the titles and abstracts one
by one on Endnote for document management, further
excluded 1759 studies inconsistent with the inclusion
criteria, and finally included 27 documents [28—54]. The
flowchart is shown in Fig. 1.

Basic characteristics of the included studies

There were 2579 patients in 27 studies, all over 30
years old. There was no statistical difference in baseline
data between the two study groups in each study. The
intervention measures included routine acupuncture,
electroacupuncture, meridian-sinew theory-based
treatment, warm needle acupuncture, fire needling,
intensive silver needle therapy, electrical warm needling
and auricular point application in the experimental
group, and placebo needling, Western medicine
(including diclofenac sodium, celebrex, loxoprofen
sodium, acetaminophen and flurbiprofen gel for external
use) and routine nursing in the control group. One of
these articles is a three-arm experiment, the rest are two-
arm experiments. One study is in a foreign language, and
the rest are all in Chinese. In these studies, the outcome
variables include VAS, ODI, RMDQ, JOA, overall
response rate and recovery rate. The basic characteristics
of the included articles are shown in Table 1.

Document quality evaluation results

Among the 27 articles, 18 articles mentioned allocation
by computer or random number table, and 2 articles
involved allocation according to the order of treatment.
There were 5 studies that used envelope for allocation
concealment, 8 studies reported the blinding of partici-
pants and personnel, 21 reported the blinding of result
evaluation, 9 RCTs reported the follow-up results of sub-
jects, and 1 RCT did not show selective reporting. Except
for these, other biases in all studies are unclear. The spe-
cific results for bias risk assessment are shown in Fig. 2.
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Studies included in review

(n=0)
Reports of included studies
(n=27)

Fig. 1 Flowchart of literature screening

Inconsistency test

P value was obtained by fitting inconsistency analysis.
The overall response rate, recovery rate, ODI, JOA,
RMDQ and VAS was 0.3902, 0.3642, 0.0643, 0.0527,
0.0825, and 0.0748, respectively. The above results
show that the p-values were all greater than 0.05, which
shows that the direct comparison and indirect com-
parison of various acupuncture treatments for CNLBP
patients yielded consistent results. Node-splitting

Identification of studies via databases and registers
) -
Records removed before
s screening:
5 Records identified from*: (E:]“fgggt? ecatdseyemaied
£ gzt?:;sr:s(rsn=z2)691 ) Records marked as ineligible
& 9 by automation tools (n =0)
= Records removed for other
reasons (n =0)
. \ 4
Records screened Records excluded
—>
(n=1783) (n=454)
\ 4
Reports sought for retrieval Reports not retrieved
—>
= (n =1329) (n =250)
=
(/]
5
a A4
Reports assessed for eligibility Reports excluded:
(n=1079) ‘ Wrong study design(n = 28)
Wrong intervention(n =239 )
Wrong comparator(n = 181)
Wrong outcomesYear of
publicationbefore 2011(n
=601)
— Language limitations(n = 3)
\ 4

method was used to test local inconsistency, and the
results showed that there was no statistical difference in

overall response rate, ODI, JOA and RMDQ (P>0.05),
and there was no local inconsistency.

Network meta-analysis results of response rate

Overall response rate

Nineteen RCTs [28, 29, 31-33, 35, 36, 38—42, 45, 48—
51, 54] reported the overall response rate, involving six
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intervention methods: routine acupuncture, meridian-
sinew theory-based treatment, electroacupuncture,
auricular point application, warm needle acupuncture,
fire needling, silver needle therapy and electrical warm
needling, and control measures including placebo nee-
dling, routine nursing and Western medicine. The line
connecting the dots of conventional acupuncture and
meridian-sinew theory-based treatment was the thick-
est. There was a close loop formed by traditional acu-
puncture, meridian-sinew theory-based treatment,
warm needle acupuncture, electroacupuncture, Western
medicine and silver needle therapy. The overall response
rate network diagram is shown in Additional file 2. The
results of the league table show that the overall response
rate of warm needle acupuncture, intensive silver nee-
dle therapy, meridian-sinew theory-based treatment,
fire needling, electroacupuncture and routine acupunc-
ture was higher than that of Western medicine. The
overall response rate of intensive silver needle therapy,
meridian-sinew theory-based treatment, fire needling,
electroacupuncture and routine acupuncture was higher
than that of placebo needling. The overall response rate
of warm needle acupuncture, intensive silver needle ther-
apy, meridian-sinew theory-based treatment, fire nee-
dling, electroacupuncture and routine acupuncture was
higher than that of routine nursing. For the above com-
parisons, the P-values were less than 0.05, which is statis-
tically significant. The detailed information on the overall
response rate league table is shown in Table 2. The overall
response rates of different intervention measures were
ranked in descending order as follows: WAM (81.5), ISN
(79.3), MMA (77.2), EN (66.0), EA (60.9), TA (45.1), WM
(24.6), PN (10.9), and CC (4.6). The SUCRA diagram of
the overall response rate is shown in Additional file 3.

Recovery rate

Eighteen RCTs [28, 31-33, 35, 36, 38—-42, 44, 45, 48—
51, 54] reporting the recovery rate were included for
network analysis and involved 6 interventions (routine
acupuncture, meridian-sinew theory-based treatment,
electroacupuncture, auricular point application, warm
needle acupuncture, fire needling, silver needle therapy
and electrical warm needling) and control measures
including placebo needling, routine nursing and Western
medicine. The line connecting the dots of conventional
acupuncture and meridian-sinew theory-based treatment
was the thickest. There was a close loop formed by
traditional acupuncture, meridian-sinew theory-based
treatment, Western medicine, electroacupuncture,
warm needle acupuncture, and silver needle therapy.
The network diagram of the recovery rate is shown in
Additional file 2. The results of the league table show
that the recovery rate of warm needle acupuncture,

(2024) 19:615
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fire needling, meridian-sinew theory-based treatment,
intensive silver needle therapy and electroacupuncture
was higher than that of Western medicine, and the
recovery rate of fire needling, meridian-sinew theory-
based treatment, intensive silver needle therapy,
electroacupuncture and routine acupuncture was higher
than that of routine nursing. For the above comparisons,
the P-values were less than 0.05, which is statistically
significant. The detailed league table of recovery rate
is shown in Table 3. The SUCRA value of recovery
rate for different intervention measures was ranked in
descending order as follows: WAM (77.4), EN (76.3),
MMA (70.3), ISN (61.4), EA (55.4), TA (34.8), WM (14.1),
and CC (10.2). The SUCRA diagram of the recovery rate
is shown in Additional file 3.

Network meta-analysis results of pain indicators

VAS score

Twenty-two RCTs [29, 31, 32, 35-50, 52-54] reported
VAS, which involved 8 interventions, such as routine
acupuncture, meridian-sinew theory-based treatment,
electroacupuncture, auricular  point  application,
warm needle acupuncture, fire needling, intensive
silver needle therapy and electrical warm needling,
and control measures including placebo needling,
routine nursing and Western medicine. The connection
between conventional acupuncture and meridian-sinew
theory-based treatment, conventional acupuncture and
electroacupuncture, and conventional acupuncture
and placebo needling was the strongest. Traditional
acupuncture, fire needling, Western medicine, meridian-
sinew theory-based treatment and silver needle therapy,
traditional acupuncture, fire needling, Western medicine
and electroacupuncture form a closed loop. The network
diagram of the VAS score is shown in Additional file 2.
The results of the league table show that intensive silver
needle therapy, warm needle acupuncture, meridian-
sinew theory-based treatment, routine acupuncture,
fire needling, auricular point application and
electroacupuncture had better VAS scores than Western
medicine. The VAS score of warm needle acupuncture,
meridian-sinew theory-based treatment, fire needling,
auricular point application and electroacupuncture
was better than that of routine nursing. The VAS
score of intensive silver needle therapy, warm needle
acupuncture, meridian-sinew theory-based treatment,
fire needling and electroacupuncture was better than that
of the placebo needling. For the above comparisons, the
P-values were less than 0.05 (Table 4). The detailed VAS
score league table is shown in Table 4. The SUCRA value
of VAS scores for different interventions in descending
order were EN (92.8), ISN (78.6), WAM (62.8), MMA
(59.4), TA (54.4), EN (53.5), AA (47.7), EA (42.4), WM
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(32.1), CC (16.8), and PN (9.5). The SUCRA diagram of
the VAS score is shown in Additional file 3. The analysis
of the VAS score difference obtained similar results, as
shown in Table 4 and Additional files 3 and 4.

JOA scores

In this network analysis, 10 RCTs [38, 39, 41, 44, 49-54]
reported JOA score, which included seven intervention
methods:  routine  acupuncture, meridian-sinew
theory-based treatment, electroacupuncture, auricular
point application, warm needle acupuncture, fire
needling, intensive silver needle therapy and electrical
warm needling, and three control measures: placebo
needling, routine nursing and Western medicine.
The connection between conventional acupuncture
and electroacupuncture, conventional acupuncture
and routine nursing, and conventional acupuncture
and Western medicine was the strongest. Traditional
acupuncture, Western medicine, meridian-sinew
theory-based treatment, warming needle acupuncture,
electroacupuncture and electrical warm needling form

a closed loop. The network diagram of the JOA score is
shown in Additional file 2. The results of the league table
show that the JOA score of warm needle acupuncture,
intensive silver needle therapy, routine acupuncture,
electroacupuncture, meridian-sinew theory-based
treatment and auricular point application was higher
than that of Western medicine. While for warm needle
acupuncture, electroacupuncture and meridian-sinew
theory-based treatment, the JOA score was higher than
that of routine nursing. For the above comparisons,
the P-values were less than 0.05, which is statistically
significant. The detailed JOA score league table is shown
in Table 5. The SUCRA value of JOA score for different
interventions in descending order was EN (99.7), WAM
(72.4), ISN (64.6), TA (57.7), EA (56.6), MMA (41.1), AA
(33.0), WM (21.2), and CC (3.8) (Additional file 3). The
analysis of the JOA score difference obtained similar
results, as shown in Table 5 and Additional files 3 and 4.
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Table 2 Overall response rate league table
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WAM ISN MMA FN EA TA wM PN CcC

WAM 0.91 0.38(0.03,480) 057(0.03940) 047(0.11,1.99) 0.28(0.03,2.32) 0.12(0.02,0.75) 293 0.03(0.00,0.43)
(0.07,11.77) (0.44,19.68)

1.09 ISN 042(0.04,482) 062(0.066.33) 0.51(0.06423) 0.30(0.07,1.26) 0.13(0.02,0.73) 0.05(0.01,0.50) 0.03 (0.00,0.29)

(0.08,14.08)

262 240 MMA 148 1.23(0.159.87) 0.73(0.10,5.34) 0.31(0.06,1.70) 0.49(0.054.37) 0.07 (0.00,1.02)

(0.21,32.99) (0.21,27.74) (0.10,22.37)

177 1.62 0.67 FN 0.83(0.079.25) 0.49(0.083.09) 0.21(0.03,1.69) 0.11(0.02,0.63) 0.05(0.00,0.61)

(0.11,29.35) (0.16,16.53) (0.04,10.16)

2.13(0.509.01) 1.95 0.81(0.106.50) 1.20 EA 0.59(0.12,2.81) 0.25(0.08,0.81) 0.13(0.02,1.16) 0.05(0.00,0.61)
(0.24,16.04) (0.11,13.43)

3.60 3.29 1.37 2.04 169 (0.36,8.04) TA 042 (0.15,1.16) 0.18(0.08,0.43) 0.09 (0.01,0.59)

(0.43,30.12) (0.80,13.65) (0.19,10.09) (0.32,12.84)

8.58 7.85 3.27 4.86 4.03 2.38(0.866.59) WM 043(0.11,1.63) 0.22(0.03,1.82)

(1.33,55.31) (1.37,45.07) (0.59,18.17) (0.59,39.76) (1.24,13.11)

0.34(0.05229) 19.89 2.06 9.34 7.58 5.52 2.32(0.61,877) PN 0.51(0.07,3.92)
(2.01,196.50) (0.23,18.58) (1.58,55.35) (0.87,66.46) (2.35,12.99)

39.25 35.89 14.97 22.21 18.44 10.89 457 1.97 [c@

(2.34,659.27) (3.46,372.06) (0.98,228.27) (1.63,303.34) (1.63,208.27) (1.70,69.77) (0.55,38.02) (0.26,15.25)

Network meta-analysis results of functional indicators

ODlI scores

A total of 16 articles [28, 31, 32, 34, 36, 37, 39-42, 44, 46,
48,49, 51, 54] reported ODI score and included five inter-
vention methods, such as routine acupuncture, meridian-
sinew theory-based treatment, electroacupuncture, fire
needling and intensive silver needle therapy, and control
measures, such as placebo needling, routine nursing and
Western medicine. The connection between conventional
acupuncture and meridian-sinew theory-based treatment
was the strongest, which signifies multiple direct com-
parative studies. Among them, traditional acupuncture,
meridian-sinew theory-based treatment, Western medi-
cine and fire needling form a closed loop. The network
diagram of the ODI score is shown in Additional file 2.
The results of the league table show that the ODI score
of meridian-sinew theory-based treatment, conventional
acupuncture, electroacupuncture and fire needling was

Table 3 Recovery rate league table

better than that of routine nursing. For routine acupunc-
ture, electroacupuncture, fire needling and intensive sil-
ver needle therapy, the ODI score was better than that
of placebo needling. While for meridian-sinew theory-
based treatment, electroacupuncture, fire needling and
intensive silver needle therapy, the score was better than
that of Western medicine. For the above comparisons, the
P-values were less than 0.05, which is statistically signifi-
cant. The detailed information on the ODI score league
table is shown in Table 6. As shown in Additional file 3,
the ODI scores of different interventions in descending
order were MMA (SUCRA=97.9), TA (SUCRA =80.3),
EA (SUCRA=49.5), FN (SUCRA=417), CC
(SUCRA =41.5), ISN (SUCRA=41.2), PN
(SUCRA =36.6), and WM (SUCRA =11.3). The analysis
of the ODI score difference obtained similar results, as
shown in Table 6 and Additional files 3 and 4.

WAM FN MMA ISN EA TA WM CcC

WAM 0.73(0.01,44.97)  0.21(0.00,12.40) 0.39(0.01,29.36) 0.30(0.02,4.36) 0.14(0.005.58)  0.06(0.00,1.32)  8.00 (0.44,146.24)
1.37(0.028394) FN 0.29(0.01,11.32) 0.54 (0.03,10.00) 0.41(0.02,9.39) 0.19(0.03,1.24)  0.08(0.01,1.06)  0.13(0.01,2.97)
4.66(0.08,269.70) 3.41(0.09,131.94) MMA 1.84 (0.04,88.15) 40(0.07,29.57)  0.66(0.03,15.36) 0.26 (O 02,3. 27) 042 (0.02,11.81)
2.54(0.03,189.05) 1.86(0.10,34.48)  0.54(0.01,26.09) ISN 0.76(0.0322.37)  0.36(0.04,342) 4(0.01,263) 0.04(0.00,2.40)
333(023/4839)  244(0.11,5582)  0.71(0.03,15.08) 1.31(0.04,38.57) EA 047 (0.04,5.86) 9(0.03,1.01)  0.18(0.00,7.03)
7.06(0.18278.54)  5.17(0.81,33.17) 51(0.07,35.21) 2.78(0.29,26.51) 212(017,2632) TA 0.39(0.06,2. 53) 0.28 (0.04,1.74)
17.99 13.17 3.86(0.31,48.68) 7.09(0.38,132.01)  540(0.992942) 255(0.40,1642) WM 0.71(0.05,9.70)
(0.76,427.22) (0.95,183.04)

0.12(0.01,2.28) 7.59(0.34,170.74) 237 (0.08,66.37) 2528 542(0.14,206.39) 3.58(0.5822.26) 1.41(0.10,19.15) CC

(0.42,1533.00)
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RMDQ scores

A total of three articles [30, 47, 48] reported RMDQ
scores, which involved three intervention methods,
including routine acupuncture, meridian-sinew theory-
based treatment and electroacupuncture. The network
diagram did not form a closed loop. The network
diagram of the RMDQ score is shown in Additional
file 2. The results of the league table show that there was
no significant difference in various treatment methods,
and the detailed information of the league table of
RMDAQ score is shown in Additional file 5. As shown in
Additional file 3, the SUCRA value of RMDQ score for
different interventions in descending order was MMA
(98.8), TA (49.0), and EA (2.3), and the data analysis of
RMDAQ score difference has obtained similar results, as
shown in Additional files 2, 3, 5.

Publication bias

In order to test whether there is publication bias, a
separate comparison-correction funnel plot (including
VAS score, ODI score, JOA score, RMDQ score, overall
response rate and recovery rate) was drawn for RCTs
involving more than 3 outcome indicators. The results
of the comparison-correction funnel plot show that
most indicators of the RCTs (VAS score, JOA score,
RMDQ score, overall response rate and recovery rate)
were within 95%CI, which are evenly distributed on both
sides of the red midline. However, the RCT distribution
of ODI’'s comparison-correction funnel plot was uneven,
and the included angle between the regression line and
the horizontal line was large, suggesting the possibility
of publication bias. The details are shown in Additional
file 4.

GRADE evidence quality classification

GRADE guideline was used to assessed the evidence
quality of all outcomes. The total effective rate, VAS
and other outcome indicators demonstrated high
quality. However, due to methodological limitations and
small sample sizes, the recovery rate and ODI outcome
indicator were assessed as having medium quality, while
the JOA and RMDQ scores were classified as low quality
(Table 7).

Discussion

For different acupuncture treatments for chronic
nonspecific low back pain, there was a network
meta-analysis published in 2022 [22]. After reading
the full text of this study, it was found that although
the title was related to different acupuncture, the
content was actually focused on the comparison
between standardized acupuncture and individualized
acupuncture and between auricular acupuncture and

(2024) 19:615
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electroacupuncture, rather than the conventional
classification methods of acupuncture in China, such as
warm needle acupuncture, fire needling, and meridian-
sinew theory-based treatment. Comparing the difference
in curative effect between standardized acupuncture
and individualized acupuncture cannot well display the
characteristics and advantages of traditional Chinese
acupuncture and moxibustion and choices for different
types of acupuncture methods. Therefore, based on
this background, this paper summarizes the common
acupuncture methods at home and abroad to form a
network meta-analysis. Based on the NMA analysis
results of overall response rate, recovery rate, VAS, JOA,
ODI and RMDQ, most external treatment methods of
traditional Chinese medicine may be better than Western
medicine, routine nursing and sham acupuncture, which
is consistent with the research findings of Alice Baroncini
etal. [22].

In this study, the effectiveness of 8 kinds of
acupuncture therapy (including routine acupuncture,
electroacupuncture, = meridian-sinew  theory-based
treatment, warm needle acupuncture, fire needling,
intensive silver needle therapy, electrical warm needling
and auricular point application) in treating CNLBP
was evaluated, and 25 articles were included. Among
all the outcome indicators, the evidence level of the
total effective rate, VAS and other outcome indicators
is classified as high. In contrast, the evidence level of
the recovery rate and ODI outcome score is considered
medium, while the evidence level of the JOA and RMDQ
scores is categorized as very low. The results of network
meta-analysis showed that the top three treatment
schemes were warm needle acupuncture, intensive
silver needle therapy and meridian-sinew theory-based
treatment. In terms of relieving pain, the top three
treatments were electrical warm needling, intensive
silver needle therapy and warm needle acupuncture.
In improving the range of motion, the top three were
meridian-sinew  theory-based treatment, routine
acupuncture and electroacupuncture. Among the six
included outcome indicators, the ranking of external
treatment of traditional Chinese medicine is different.
The possible reasons for this result are that the number of
included articles for each outcome indicator is different
(overall response rate: n=19, recovery rate: n=18, VAS:
n=23, JOA: n=10, ODI: =17, RMDQ: n=3), and the
sample size is too small, which easily affects the results.

Based on the results of network meta-analysis for six
indicators, warm needle acupuncture, electrical warm
needling and meridian-sinew theory-based treatment
are recommended in treatment, and each has its own
strength. Warm needle acupuncture[55] has the highest
response rate, which may be due to the combination of
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MMA TA EA FN CcC ISN PN wM

MMA —7.04 -3.19 -1.84 -2.16 -152 10.77(0.23,21.32) 1.97 (-6.06,10.00)
(—16.92,2.84) (—14.22,7.83) (—12.09,841) (—13.18,8.86) (=7.564.51)

7.04 TA 3.85(-1.05875) 520 488(-0.019.77) 552 549 9.01(3.10,14.91)

(—2.84,16.92) (—3.49,13.88) (-6.06,17.09) (=0.06,11.03)

3.19 -3.85 EA 1.35 1.03(-5.89,7.95) 1.67 -1.55 5.16(-252,12.83)

(=7.83,1422) (—8.75,1.05) (-8.62,11.32) (=10.90,14.24) (=12.72,9.63)

1.84 -520 -135 FN -032 032 164 (-5.769.04) 3.81(-2.56,10.18)

(—841,12.09) (—13.88,3.49) (=11.32862) (=10.29,9.65) (=11.58,12.21)

2.16 —4.88 -1.03 0.32 CcC 0.64 0.61(-6.77,800) 4.13(—3.54,11.80)

(—8.86,13.18) (=9.77,001) (—7.95,5.89) (=9.65,10.29) (=11.93,13.20)

1.52(-451,756) =552 -167 -0.32 -0.64 ISN 942 349 (-6.56,13.53)
(=17.09,6.06) (=14.24,10.90) (=1221,11.58) (=13.20,11.93) (-0.98,19.82)

-10.77 -549 1.55 -1.64 -061 -942 PN 3.52(-4471151)

(=2132,-0.23) (-11.03,0.06) (=9.63,12.72) (—9.04,5.76) (—8.00,6.77) (=19.82,0.98)

-197 -9.01 =516 —-3.81 -4.13 -349 -352 WM

(—=10.00,6.06) (=1491,-3.10)  (-12.832.52) (=10.18,2.56) (=11.80,3.54) (=13.53,6.56) (=11.51,447)

MMA PN FN TA EA ISN wM CcC

MMA -0.55 1.98 478 6.09 7.50 7.38 840 (—7.11,23.90)
(—15.56,14.46) (=15.97,1993) (-8.10,17.67) (=10.16,22.33) (—4.21,19.20) (—5.81,20.58)

0.55 PN 5.20 3.90 -0.88 —255 6.50 7.52(=3.27,1830)

(—14.46,15.56) (=6.72,17.13) (=2.75,10.55) (—12.46,10.69) (=21.71,16.61) (=3.22,16.22)

-1.98 -520 FN 2.81 411 552 541 6.42

(=19.93,15.97) (=17.13,6.72) (—12.83,18.44) (—14.40,22.62) (—14.62,25.67) (=6.77,17.59) (—11.61,24.45)

-4.78 -390 -281 TA 1.30 2.71 2.60 3.62(-5.87,13.10)

(=17.67,8.10) (=10.55,2.75) (—18.44,12.83) (—8.62,11.22) (=12.75,18.18) (=7.23,1242)

-6.09 0.88 —4.11 -1.30 EA 141 1.30 2.31

(=22.33,10.16) (—10.69,12.46) (—22.62,14.40) (=11.22,862) (=16.95,19.77) (=12.66,15.25) (=11.41,16.03)

-7.50 2.55 —552 =271 141 ISN -0.12 0.90

(=19.204.21) (=16.61,21.71) (—25.67,14.62) (—18.18,12.75) (=19.77,16.95) (=16.17,15.94) (=16.79,18.59)

—7.38 —6.50 =541 —2.60 -1.30 0.12 WM 1.02

(=20.58,5.81) (=1622,3.22) (=17596.77) (=1242,7.23) (=15.25,12.66) (=15.94,16.17) (=1229,1432)

-840 —752 —642 -3.62 -231 -0.90 -1.02 CcC

(=23.90,7.11) (-18.30,3.27) (=24.4511.61) (=13.10,5.87) (=16.03,11.41) (—18.59,16.79) (=14.32,12.29)

acupuncture’s function of dredging meridians and moxi-
bustion’s warmth and fragrance. When the needle pen-
etrates the skin, the warmth can transmit deep into the
acupoints, which can achieve the effects of eliminating
dampness, warming meridians, activating qi and pro-
moting blood circulation and regulating visceral activity,
and effectively alleviating the symptoms of patients’ low
back pain and limb numbness. Electroacupuncture[38]
has a good effect on relieving pain, which may be due to
the fact that the pathological changes in the pain area of
muscle ligament mainly occur in soft tissues, especially in
soft tissues, which are sensitized by receptors that receive
pain feelings, and then lead to sensitization of stimula-
tion conduction pathways and neurogenic inflamma-
tory reactions. The stimulation of pain is reflected in the
central area of the brain, which can lead to the change of
reflex arc in a short time. Therefore, the electrical warm
needling introduces heat into the acupoint through the
needle to stimulate the deep muscle tissue, which can

warm the meridians, dispel cold and relieve pain. In addi-
tion, the combination of acupuncture and moxibustion
also enhances the effect of eliminating local inflamma-
tory edema. Meridian-sinew theory-based treatment[56]
has the best effect in improving joint mobility, which may
be due to its physiological functions of “binding bones’,
“benefiting organs’, protecting tissues and regulating
meridians. Different meridian tendons cover the waist in
surface, patches and bands, which support and protect
the waist and sacrum from both inside and outside, thus
improving joint mobility. Except for the three therapies,
the intervention effect of other therapies is still uncertain.

The sample size of the included studies is generally
small, and selected acupoints across these studies are
inconsistent. Therefore, our results need to be inter-
preted with caution. There are a wide variety of external
TCM treatments. This study only focused on some exter-
nal TCM treatments, including conventional acupunc-
ture, electroacupuncture, channel tendon theory, warm
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Table 7 GRADE evidence quality grade
Certainty assessment Certainty Importance
Ne of studies  Study design Risk of bias Inconsistency Indirectness Imprecision Other
considerations
19 Randomised trials ~ Not serious ~ Not serious Not serious Not serious None DODD Critical
High
18 Randomised trials ~ Not serious Not serious Not serious Serious None L@ Critical
Moderate
22 Randomised trials  Not serious Not serious Not serious Not serious None CODD Critical
High
10 Randomised trials  Serious Not serious Not serious Serious None ®®0O0  Important
Low
16 Randomised trials ~ Serious Not serious Not serious Not serious None @) Critical
Moderate
3 Randomised trials  Serious Very serious Very serious Very serious ~ None @000  Important
Very low

Question: Different acupuncture methods compared to placebo needling, Western medicine and routine nursing for chronic nonspecific low back pain. Cl: confidence

interval

needle acupuncture, fire needling, intensive silver needle
therapy, electrical warm needling, and auricular plaster
therapy. Syndrome differentiation and treatment are the
core features of traditional Chinese medicine. In China,
syndrome differentiation and treatment are mostly based
on low back pain and lumbar paralysis, while foreign
studies mostly distinguish acute, subacute, and chronic
low back pain based on the duration of the disease.
Hence, it is impossible to highlight the differences in the
efficacy of various external TCM methods in different
syndrome types. Because acupuncture is derived from
traditional Chinese medicine, relatively in-depth and
large-scale research has been conducted in China. This
is the reason why this study included a large amount of
studies from China. In the future, relevant foreign clini-
cal studies are warranted to supplement and update evi-
dence-based findings.

Conclusion

To sum up, for CNLBP patients, warm needle
acupuncture, electrical warm needling and meridian-
sinew theory-based treatment have the best therapeutic
effects. If the patient has obvious pain, it is strongly
recommended to use electroacupuncture for the best
effect. On the contrary, for patients with decreased joint
mobility, it is advocated to adopt meridian-sinew theory-
based treatment.
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