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Background: Chronic nonspecific low back pain (CNSLBP) is a common and disabling condition without identifiable specific
pathoanatomical causes. Acupuncture therapy combined with core stability training (AT+CST) are widely used nonpharmacological
interventions for CNSLBP. However, the effectiveness and safety of this combined intervention remains controversial. The present
study conducted a network meta-analysis to rank the efficacy of different acupuncture modalities combined with core stability training
and to identify the optimal treatment strategy, with the aim of informing health policy and guiding clinical practice.

Methods: Randomized controlled trials(RCTs) published from database inception to March 7, 2025, were systematically searched in
PubMed, Embase, the Cochrane Library, Web of Science, China National Knowledge Infrastructure, VIP Database for Chinese
Technical Periodicals, WANFANG Database, and SinoMed. Manual searches and reference tracking were performed. Pairwise meta-
analyses and network meta-analyses were conducted using RevMan and ADDIS software, respectively, and standardized mean
differences (SMDs) were calculated. The primary outcome was the Visual Analog Scale (VAS) score. The secondary outcome was
the Oswestry Disability Index (ODI) score. Safety was defined as the incidence of adverse events(AEs).

Results: Thirty-two RCTs involving 2726 patients with CNSLBP were included. Available safety data suggested that reported AEs
were generally mild, reversible, and infrequent; however, AE reporting was incomplete and heterogeneous across studies. Network
meta-analysis indicated that moxibustion combined with unstable surface training ranked highly for reducing VAS scores, but this
ranking was supported by limited evidence.

Conclusion: This study suggests that AT+CST may be more effective than single interventions for CNSLBP. Moxibustion combined
with unstable surface training may be the optimal strategy, with a favorable safety profile. However, given the methodological
limitations and heterogeneity of the current evidence, these findings should be interpreted cautiously. Future high-quality, multicenter
RCTs are needed to validate these results.
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Introduction

Low back pain (LBP) is one of the most common musculoskeletal disorders, characterized by high incidence, high
recurrence, and substantial disability, with a trend toward affecting increasingly younger populations. A systematic
review published in The Lancet (including 165 studies) reported a lifetime prevalence of 84% for LBP, identifying it as
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the leading cause of disability in 126 countries worldwide, with disability rates increasing significantly with age.' The
majority of patients with LBP present without a clearly identifiable pathoanatomical cause, and when symptoms persist
for more than 12 weeks, the condition is defined as chronic nonspecific low back pain (CNSLBP).> CNSLBP accounts
for more than 85% of all LBP cases,”* and is typically characterized by persistent lumbosacral pain accompanied by
restricted mobility, which often worsens after prolonged static posture or physical exertion. Long-standing chronic LBP
is also associated with insomnia and psychological disturbances.”

Given the increasing concerns regarding adverse effects associated with pharmacological treatments for CNSLBP,*”’
non-pharmacological interventions have received growing attention. Although physical therapies, such as core stability

10-13and the McKenzie method,'*"> have demonstrated effectiveness, their benefits remain limited in some

training
patients. Acupuncture, a key modality in traditional Chinese medicine, has been widely investigated in both basic and
clinical research. Evidence suggests that acupuncture may relieve pain, regulate hormone secretion, harmonize qi and
blood circulation, enhance the body’s self-healing capacity, and improve quality of life.''® The combination of
acupuncture therapy and physical therapy may exert synergistic effects through multiple mechanisms, such as modulation
of pain signaling pathways by acupuncture therapy and improvement of muscle function through physical rehabilitation,
thereby potentially enhancing overall therapeutic efficacy.

Previous systematic reviews have evaluated acupuncture-related interventions or acupuncture combined with exer-
cise-based therapies for CNSLBP. A systematic review published in 2017 assessed acupuncture and related nonpharma-
cological interventions for CNSLBP and suggested potential benefits in improving self-reported pain intensity and
functional limitation; however, the findings were limited by methodological heterogeneity and generally low-quality
evidence in some included studies.'” More recently, a systematic review published in 2024 examined acupuncture
combined with core muscle exercise for CNSLBP and included 11 relevant studies, reporting that the combined
intervention was superior to CST alone in improving pain and functional outcomes.>’ Nevertheless, previous reviews
mainly addressed whether acupuncture combined with CST was effective, but did not sufficiently clarify which specific
combination of acupuncture modality and CST approach may provide the greatest clinical benefit.

This evidence gap is clinically important. In current practice, clinicians and policymakers still lack comparative evidence
to guide the choice among different acupuncture-related therapies, such as manual acupuncture, electroacupuncture, mox-
ibustion, and acupotomy, and different CST approaches, such as sling-based training and unstable surface training.
Conventional pairwise meta-analyses are limited in their ability to simultaneously compare multiple interventions and
generate comparative rankings. Network meta-analysis can integrate direct and indirect evidence within a unified framework,
allowing comparison and ranking of multiple combined strategies. However, the comparative ranking, inconsistency assess-
ment, safety profile, and robustness of different acupuncture therapy plus CST strategies remain insufficiently established.

Therefore, the present study conducted an updated systematic review and network meta-analysis of randomized
controlled trials published up to March 7, 2025, to evaluate acupuncture therapy combined with CST for CNSLBP. This
study aimed to compare and rank different combined intervention strategies in terms of pain relief, functional improve-
ment, overall clinical effectiveness, and safety. By moving from the question of “whether the combined therapy is
effective” to “which combined strategy may be more promising,” this review seeks to provide more clinically actionable
evidence while recognizing the methodological limitations and uncertainty of the current evidence base.

Material and Methods

The present investigation adhered to the guidelines outlined in the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA)).?! The protocol has been previously registered on PROSEPERO (ID: CRD420251047683).

Methods

A comprehensive electronic search was conducted in eight Chinese and English databases, including PubMed, Embase,

the Cochrane Library, Web of Science (WOS), China National Knowledge Infrastructure (CNKI), VIP Database for

Chinese Technical Periodicals, WANFANG Database (WF), and SinoMed, from database inception to March 7, 2025.
The search strategy combined Medical Subject Headings (MeSH), subject terms, and free-text terms, covering four

key domains: (1) low back pain, low back ache, lumbago; (2) acupuncture-related interventions, including acupuncture,
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moxibustion, electroacupuncture, electric acupuncture, fire needle, fire acupuncture, warm acupuncture, warm needle,
needle-warming moxibustion, heat-sensitive moxibustion, auricular needling, ear needle, acupoint, etc.; (3) physical
therapy—related interventions, including physical therapy, physiotherapy, manual therapy, exercise therapy, physical
therapy modalities, rehabilitation, physical medicine, occupational therapy, and related truncation terms (eg., rehabilita-
ti*physiotherap*exercis*training); and (4) study design terms, such as clinical trials as topic, randomized controlled
trials, and controlled clinical trials.

The complete PubMed search strategy was subsequently adapted for use across the other databases (Supplementary File 1).

The search strategy was designed and executed by an evidence-based medicine specialist with expertise in systematic review
methodology.

Study Design

This review included all randomized controlled trials (RCTs) published in Chinese and English journals, as well as
relevant master’s and doctoral theses. The following study types were excluded: non-randomized clinical studies,
literature reviews, news reports, case reports, and trials comparing identical intervention protocols that differed only in
treatment duration or frequency.

Participants

Eligible participants were patients clinically diagnosed with chronic nonspecific low back pain (CNSLBP) by a physician.
No restrictions were imposed regarding sex, age, or ethnicity. Given that the included RCTs may have applied different
diagnostic criteria, participants were required to meet at least one recognized authoritative diagnostic standard, such as the
Criteria for Diagnosis and Therapeutic Effect of Diseases and Syndromes in Traditional Chinese Medicine issued by the
National Administration of Traditional Chinese Medicine.** Patients were required to have a confirmed diagnosis of
CNSLBP with a disease duration of at least 12 weeks and a history of recurrent low back pain. Physical examination
findings typically included diffuse tenderness in the lumbosacral region, with tender points commonly located in the erector
spinae muscles or lumbar transverse processes; muscle spasm characterized by lumbar muscle tension during examination;
or palpable hypertrophy or induration. Laboratory examinations were generally unremarkable. The exclusion criteria were
as follows: (1) cases not meeting the diagnostic criteria for CNSLBP; and (2) studies lacking clearly defined diagnostic
criteria for CNSLBP or failing to specify explicit inclusion and exclusion criteria.

Types of Interventions

Clear criteria were established for the interventions in both the experimental and control groups: (1) Experimental group:
Participants received acupuncture therapy combined with core stability training. Acupuncture therapy interventions
included various modalities, such as manual acupuncture, moxibustion, electroacupuncture, fire needling, warm needling,
needle-warming moxibustion, auricular acupuncture, and acupotomy. Core stability training encompassed different
exercise approaches, including sling exercise therapy and other forms of therapeutic exercise. (2) control group: solely
physical therapy or acupuncture therapy (using identical modalities to the intervention group), and placebo (sham
acupuncture therapy or other placebo physical therapy). No restrictions were imposed on specific treatment parameters,
such as acupoint selection, needling techniques, treatment duration, or frequency. The following studies were excluded:
(1) studies with unavailable full texts and/or incomplete data; (2) interventions involving acupuncture combined with
pharmacological approaches (eg., acupoint injection or water-injection therapy); (3) studies in which two or more distinct
types of acupuncture therapies were simultaneously applied in both the experimental and control groups; (4) exercise
interventions not specifically targeting core musculature; (5) studies involving special populations with distinct physio-
logical or training characteristics (eg., professional athletes, postpartum women, or military personnel); (6) studies
incorporating pharmacological treatments; and (7) duplicate publications.

Types of Outcome Measures
This study aimed to identify the optimal intervention strategy of acupuncture therapy combined with core stability
training for CNSLBP and to evaluate its safety.The primary outcome was the reduction in Visual Analog Scale (VAS)
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score after treatment. Secondary outcomes included the reduction in Oswestry Disability Index (ODI) score, the
improvement in overall clinical effectiveness rate, and the incidence of adverse events (AEs). Pain relief and functional
improvement were assessed based on changes in VAS and ODI scores and the proportion of patients achieving clinical
effectiveness, while safety was evaluated according to the frequency of AEs. For included RCTs that used numerical
rating scales or verbal rating scales, outcomes were converted to a standardized 0—10 VAS scale for analysis. All outcome
assessments were restricted to the first evaluation time point immediately after completion of the treatment course.

Study Selection Process

All reviewers received standardized training prior to study selection. Literature management and classification were
conducted using Zotero 6.0 software. Two investigators (XL and XY) independently performed literature searching,
screening, and data extraction.The screening process consisted of three stages: (1) removal of duplicate and clearly
irrelevant records using software, followed by manual verification; (2) secondary screening based on titles and abstracts;
(3) full-text review of the remaining studies, with final eligibility determined strictly according to the predefined
inclusion and exclusion criteria. After screening, the included studies were cross-checked for consistency. Any disagree-
ments were resolved through discussion with a third investigator (QY) to reach consensus and ensure uniformity in the
selection process.

Data Extraction

Data extraction was performed using Microsoft Excel spreadsheets and independently conducted by two investigators
(XL and XY). The following information was extracted from each randomized controlled trial (RCT): (1) General study
information and bibliometric data: title, first author, year of publication, country or region of study, and number of study
arms. (2) Baseline characteristics of participants: mean age, sex distribution, source of cases, duration of disease, and
sample size of the experimental and control groups. (3) Intervention details: detailed descriptions of the experimental and
control interventions, treatment frequency, and treatment duration. (4) Outcome measures: including Visual Analog Scale
(VAS) score, Oswestry Disability Index (ODI) score, overall clinical effectiveness rate, and incidence of adverse events
(AEs). (5) Study design characteristics: methodological features related to risk of bias assessment (eg., randomization
methods, allocation concealment), diagnostic criteria, and attrition or dropout rates.

Statistical Analysis

Statistical analyses were conducted using Review Manager (RevMan 5.4.1) and Stata 18.0 software. Mean difference
(MD) was used as the effect size for continuous outcomes, and statistical significance was defined as P < 0.05 with a 95%
confidence interval (CI) not including 0.When different measurement tools were used for the same outcome, standardized
mean difference (SMD) with corresponding 95% Cls was calculated for pooled analysis. Statistical heterogeneity among
studies was assessed using the Cochran Q test and quantified by the I? statistic. A significance threshold of P = 0.1 for the
Q test and an I? value of 50% were used to evaluate heterogeneity. If I* < 50%, a fixed-effects model was applied; if I* >
50%, potential sources of heterogeneity were further explored before conducting pooled analysis. Results were presented
as conventional meta-analysis forest plots. Network meta-analysis was performed to compare different treatment
strategies in terms of VAS score, ODI score, and overall effectiveness rate, and results were presented using cumulative
probability ranking plots. Based on comparisons of efficacy, safety, and overall effectiveness across interventions for
CNSLBP, the relative ranking probabilities were calculated to identify the optimal treatment strategy and to provide
evidence-based guidance for the combined use of acupuncture and core stability training. To distinguish between direct
and indirect evidence for each comparison, the node-splitting method was applied. Finally, cumulative probability
ranking plots were generated to determine the optimal strategy for reducing pain and disability in patients with CNSLBP.

Risk of Bias Assessment

The methodological quality of the included studies was independently assessed by two reviewers (XL and XY). After
completing the evaluations, the results were cross-checked. Any discrepancies were resolved through discussion or, if
necessary, adjudicated by a third reviewer (QY). The risk of bias of the included RCTs was evaluated using the Cochrane
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Reviewer’s Handbook (version 5.1.0) risk of bias tool. This tool assesses seven domains: (1) random sequence
generation, (2) allocation concealment, (3) blinding of participants and personnel, (4) blinding of outcome assessment,
(5) completeness of outcome data, (6) selective reporting, and (7) other sources of bias. Each domain was judged as “low
risk,” “high risk,” or “unclear risk.”

The overall risk of bias was determined according to the following criteria:** a trial was considered to be at low risk
of bias if all seven domains were rated as low risk, or if fewer than three domains were rated as unclear risk. A trial was
considered at high risk of bias if more than two domains were rated as high risk. All other trials were classified as having

an unclear overall risk of bias.

Assessment of Publication Bias
Comparison-adjusted or visually inspected funnel plots were constructed to assess potential reporting bias.

Sensitivity Analysis

Sensitivity analyses were performed by excluding small-sample studies (n < 60), large-sample studies (n > 200), or
studies at high risk of bias to evaluate the robustness of the pooled results. When statistical heterogeneity was detected,
sensitivity analysis was used to explore potential sources. If heterogeneity could not be eliminated and remained below

70%, a random-effects model was applied. Subgroup analyses were conducted following sensitivity analyses.

Patient and Public Involvement
Patients were not involved in the design, conduct, reporting, or dissemination of this study.

Results

Literature Search

A total of 8,791 records were initially identified through comprehensive database searching. After removal of duplicate records
using NoteExpress software, 5,603 articles remained. Following screening of titles and abstracts, 137 studies were considered
potentially eligible according to the predefined inclusion criteria. After full-text review, studies that did not meet the eligibility
criteria were excluded, and a total of 32 randomized controlled trials (RCTs) were ultimately included. Among these, 30

23333nd 2 were published in English.>*> One study was included solely for methodological

studies were published in Chinese
quality assessment but was not incorporated into the meta-analysis due to missing outcome data and unsuccessful attempts to

contact the authors.>* The detailed study selection process and corresponding results are presented in Figure 1.

Characteristics of Included Studies

A total of 32 studies were included in this review. The earliest publications appeared in 2012 (two studies), while the highest
annual publication output was observed in 2022, 2023, and 2024, with five studies each. The majority of trials were conducted in
China (31/32)* >*and one study was conducted in Korea (1/32).>° Across the 32 RCTs, 2,726 patients with CNSLBP were
included. The mean age of participants ranged from 27.23 to 65.21 years. A total of 49 participants were lost to follow-up or
withdrew during the study period. The average disease duration ranged from 3 months to 6 years. Among all participants, 51.17%
were male. There were no statistically significant differences in baseline characteristics (eg., age and sex) between the

experimental and control groups, indicating good comparability. Thirteen types of acupuncture,?’ >'7-394143:52

3249515455 4 cupotomy,>>203340 fire needling,** milli-fire needling,®* internal heat acupuncture,® floating

36

electroacupuncture,
needle therapy,”’ tendon acupuncture,”® warm needling moxibustion,** meridian-sinew moxibustion,”® Du meridian
moxibustion,**>* herbal cake-separated moxibustion,** and auricular acupressure therapy.**. Among these, manual acupuncture
was the most frequently applied intervention (11 studies), followed by electroacupuncture (6 studies), acupotomy (4 studies), and

Du meridian moxibustion (2 studies).
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8791 records identified through
database searching: pubmed232,
embase579. the cochrane
library363, WOS853, CNKI2599,
WF2214, VIP1098, SinoMed853

5603 records identified after
removing duplicated studies

y [ 5446 records excluded from title
l and abstract review

138 records were read in full

38 not CNSLBP

< 61 ineligible intervention
4 not RCT

3 not obtainable

y

32 RCTs included in this study

Figure | Flow chart of study selection. Bold numbers denote the number of records or studies at each stage.

Acupoint Selection

Across the included studies, acupoint selection for CNSLBP demonstrated high consistency, generally based on the
anatomical location of pain and the meridians associated with the painful region, particularly the Foot Taiyang Bladder
Meridian and the Du Meridian. Acupoints were primarily located in the lumbosacral region, including Shenshu (BL23),
Dachangshu (BL25), Yaoyangguan (GV3), Weizhong (BL40), Mingmen (GV4) and Ashi points, which are commonly
regarded as fundamental points for the treatment of low back pain.

Different acupuncture modalities selected acupoints according to their specific therapeutic principles. For example,
electroacupuncture commonly targeted bladder meridian points such as BL23, BL25, Guanyuanshu (BL26), and Zhibian
(BL54) to enhance muscular stimulation. Floating needle therapy focused on identifying myofascial trigger points
(MTrPs) around affected muscles rather than adhering strictly to traditional meridian points. Du meridian moxibustion
was applied along the midline of the spine and adjacent Jiaji (EX-B2) points. Auricular acupuncture targeted correspond-
ing auricular points related to the lumbosacral vertebrae, kidney, and bladder.

In addition, for specific traditional Chinese medicine (TCM) syndrome patterns—such as cold-dampness, blood
stasis, or kidney deficiency—acupoints along the Du Meridian or the Foot Shaoyin Kidney Meridian were added to
enhance systemic regulation. Some studies were based on specialized theoretical frameworks, such as the meridian-sinew
theory, selecting “tendon lesion points” (eg., secondary Shenshu, secondary Dachangshu, or secondary Yaoyan points)
for electroacupuncture intervention.

24,25,27,28,30-36,38,40-42,44-48,50-53,55
i 2 ; ’ > and 8 were three-arm

Among the 32 included studies, 24 were two-arm trials,
. 1 26,29,36,37,39,43,49,54 S . . . - . o
trials. For three-arm trials in which two or more intervention arms met the inclusion criteria for the

experimental group, the study was divided into separate pairwise comparisons for data analysis (Supplementary File 2).
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Methodological Quality Assessment

Among the 32 included studies, 22 reported using randomization methods recommended by the Cochrane Handbook,
including 20 studies employing a random number table, | using a coin-toss method, and 1 using computer-generated
randomization; all of these were assessed as having a low risk of bias for random sequence generation. The remaining
studies did not describe the method of randomization and were therefore rated as having an unclear risk. Only one study
reported adequate allocation concealment and was assessed as low risk in this domain; the remaining studies did not
provide relevant information and were rated as unclear risk. Two studies reported blinding of outcome assessors and were
judged to be at low risk of bias. The other studies did not mention blinding procedures and were therefore rated as
unclear risk. Eight studies reported participant dropout or attrition with incomplete outcome data; however, the reasons
for attrition were clearly described and no significant between-group differences were observed. These studies were
therefore assessed as having an unclear risk of bias. The remaining studies reported complete outcome data without
attrition and were rated as low risk. All 32 included studies reported complete outcome data for the prespecified
endpoints and were therefore judged as low risk for selective reporting. Two studies explicitly declared no conflicts of
interest and were assessed as low risk in the “other bias” domain, whereas the remaining studies did not provide relevant
information and were rated as unclear risk. None of the included studies reported additional potential sources of bias;
therefore, all were assessed as unclear risk in this domain.The detailed results of the risk of bias assessment are presented
in Figures 2 and 3.

Meta-Analysis
VAS Score

AT + CST vs. AT
A total of 15 randomized controlled trials (RCTs) involving 1,003 participants were included to evaluate the efficacy of
acupuncture therapy combined with core stability training (AT + CST) versus acupuncture therapy alone (AT) in reducing
pain scores,26-29-30:32.33.36-38.43.44.49.51.52.54.55 §jopificant heterogeneity was observed across studies (I> > 50%); therefore,
a random-effects model was applied. The pooled results demonstrated that AT combined with CST was superior to
acupuncture alone in reducing Visual Analog Scale (VAS) scores in patients with chronic nonspecific low back pain
(CNSLBP) (15 RCTs, MD = —0.98, 95% CI [-1.23, —0.73]) (Figure 4).

To explore the potential sources of heterogeneity related to different acupuncture modalities, subgroup analyses were
conducted according to acupuncture type. The included studies comprised 5 trials of acupuncture, 5 of

S s

Random sequence generation (selection bias)

Allocation concealment (selection bias) II |

Blinding of outcome assessment (detection bias) |

Incomplete outcome data (attrition bias) _:I
Selective reporting (reporting bias) _

Other bias | I

Funding I. |
0% 25% 50% 75% 100%
D Low risk of bias |:| Unclear risk of bias . High risk of bias

Figure 2 Risk of bias graph.
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bias due to insufficient or inadequately reported information.
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AT+CST AT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cao Shuqi 2019(b) B3 111 0.65 46 294 101 46 7.3% -1.83[-2.18,-1.48] — =
Cheng Y 2023(b) 53 163 094 30 29 124 30 59% -1.27[-1.83,-0.71]
Fan Hongxia 2018 32 152 0.85 46 266 139 46 65% -1.14[-1.61,-0.67]
Gao Kaigian 2023(b)“8 245 087 50 351 119 50 69%  -1.06[-1.47,-0.65] -
Lei Ye 202154 11 079 42 202 084 42 73% -0.92[-1.27,-0.57] I
Liao Junming 2019(b)“2 213 073 30 3.1 1.01 30 6.7% -0.97 [-1.42,-0.52] -
Li Li 2012 51 162 065 30 1.63 067 30 7.4% -0.01 [-0.34, 0.32] 1
Li Ruijie 2018(b) 3¢ 0.97 065 26 284 1.01 27 6.6% -1.87[-2.33,-141 — —
Liu Hongju 2015 B 2.87 063 32 348 052 32 76% -0.61[-0.89,-0.33] -
Liu Pan 2012(b) 2.04 141 20 267 195 20 3.4% -0.63 [-1.68, 0.42] - 1
Shu Chang 2019(b)®! 124 089 29 273 141 29 56% -1.49[-2.10,-0.88]
Yang Wei 20242 162 032 30 213 058 30 7.9%  -0.51[-0.75,-0.27] -
Zhai Yongyi 20214 228 063 37 312 085 37 7.3% -0.84[-1.18,-0.50] -
Zhou Yuda 2022 37 126 037 23 213 025 23 8.1%  -0.87[-1.05,-0.69] -
Zhu Wenli 2016 59 143 106 30 228 134 30 56% -0.85[-1.46,-0.24]
Total (95% CI) 501 502 100.0%  -0.98 [-1.23, -0.73] <>
Heterogeneity: Tau? = 0.19; Chi? = 94.01, df = 14 (P < 0.00001); I? = 85% 2 1 0 1 2
Test for overall effect: Z = 7.75 (P < 0.00001) AT+CST AT

Figure 4 The forest plot of VAS scores after acupuncture therapy combined with core stability training versus acupuncture therapy alone for CNSLBP. AT+CST:
acupuncture therapy combined with core stability training. The three-arm study was equally divided into two groups (a) and (b).

electroacupuncture, 2 of acupotomy, 2 of specialized acupuncture techniques, and 1 of moxibustion. Subgroups of
manual acupuncture, specialized acupuncture techniques, and moxibustion demonstrated substantial heterogeneity and
were analyzed using random-effects models. In contrast, the electroacupuncture and acupotomy subgroups showed no
significant heterogeneity and were analyzed using fixed-effects models. The results indicated that acupuncture (MD =
—0.57, 95% CI [-0.92, —0.22]), electroacupuncture (MD = —0.89, 95% CI [-1.12, —0.66]), acupotomy (MD = —1.27,
95% CI [-1.64, —0.90]), specialized acupuncture techniques (MD = —1.35, 95% CI [-2.33, —0.37]), and moxibustion
(MD = -0.98, 95% CI [-2.18, —1.48]) combined with core stability training were all superior to control interventions in
reducing VAS scores. Heterogeneity analysis suggested that variations in acupuncture modality were likely one of the
principal contributors to overall heterogeneity (Figure 5).

To further assess the influence of treatment duration on heterogeneity, subgroup analyses were conducted according to
treatment length: <4 weeks (3 studies), 4-8 weeks (10 studies), and >8 weeks (2 studies). Significant heterogeneity
persisted across subgroups (I> > 50%), and random-effects models were applied. The pooled results showed that
treatment duration <4 weeks (MD = —0.83, 95% CI [-1.30, —0.36]), 4-8 weeks (MD = —1.00, 95% CI [—1.33,
—0.66]), and >8 weeks (MD = —1.11, 95% CI [—1.74, —0.49]) were all associated with significantly greater reductions
in VAS scores compared with control interventions. However, no statistically significant heterogeneity was observed
between the three duration subgroups (P = 0.76 > 0.05, I = 0%), indicating that treatment duration was not a major
source of between-study heterogeneity. Similarly, subgroup analysis based on sample size demonstrated that study size
was not a significant contributor to heterogeneity (Figure 6).

In summary, various acupuncture modalities combined with core stability training and different treatment durations were
consistently more effective than acupuncture alone in reducing VAS scores. Nevertheless, heterogeneity analyses suggest that
future studies should prioritize standardization of acupuncture interventions—particularly manual acupuncture, specialized
acupuncture techniques, and moxibustion—to reduce inter-study variability and enhance the reliability of conclusions.

AT + CST vs. CST

A total of 23 randomized controlled trials (RCTs) involving 1,841 participants were included to evaluate the efficacy of
acupuncture therapy combined with core stability training (AT + CST) versus core stability training (CST) alone in
reducing pain scores > 2%30-31.34737.3943.45-50.53.54 1y w0 studies conducted by Huifeng Li et al*®> and Hongyu Wang

et al*® the Numeric Rating Scale (NRS) used the same measurement range as the Visual Analog Scale (VAS), and the
post-treatment outcomes were reported as mean differences; therefore, these studies were incorporated into the present

analysis. Significant heterogeneity was observed among studies (I* > 50%), and a random-effects model was applied. The
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AT+CST AT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI 1V, Random, 95% CI
1.7.1 Acupuncture
Liao Junming 2019(a)® 213 073 30 3.1 101 30 6.7% -0.97[-1.42, -0.52]

Li Li 201257 162 065 30 163 067 30 7.4%  -0.01[-0.34,0.32] —T
Liu Pan 2012(a)®! 204 141 20 267 195 20 3.4% -0.63 [-1.68, 0.42] e R
Yang Wei 202418 162 032 30 213 058 30 7.9% -0.51[-0.75,-0.27] -

Zhai Yongyi 20214 228 063 37 3.12 085 37 7.3% -0.84[-1.18,-0.50] -
Subtotal (95% Cl) 147 147 32.5%  -0.57 [-0.92, -0.22] -
Heterogeneity: Tau? = 0.11; Chi? = 16.29, df = 4 (P = 0.003); I> = 75%

Test for overall effect: Z=3.19 (P = 0.001)

1.7.2 Electroacupuncture

Cheng Y 2023(a)" 163 094 30 29 124 30 59% -1.27[-1.83,-0.71] I

Gao Kaigian 2023(a)*® 245 087 50 351 119 50 6.9%  -1.06[-1.47,-0.65] -

Lei Ye 2021%" 11 079 42 202 0.84 42 7.3%  -0.92[-1.27,-0.57] -

Liu Hongju 2015"" 287 063 32 348 052 32 76% -0.61[-0.89,-0.33] —

Zhu Wenli 2016™” 143 1.06 30 228 134 30 56% -0.85[-1.46,-0.24] S
Subtotal (95% Cl) 184 184 33.3%  -0.89 [-1.12, -0.66] <
Heterogeneity: Tau? = 0.02; Chi? = 6.11, df = 4 (P = 0.19); I = 35%

Test for overall effect: Z =7.68 (P < 0.00001)

1.7.3 Auricular Acupuncture

Fan Hongxia 2018"4 152 0.85 46 266 139 46 65% -1.14[-1.61,-0.67] S

Shu Chang 2019(a)® 124 089 29 273 141 29 56% -1.49[-2.10,-0.88] —

Subtotal (95% Cl) 75 75 121%  -1.27 [-1.64, -0.90] -

Heterogeneity: Tau? = 0.00; Chi? = 0.80, df = 1 (P = 0.37); = 0%
Test for overall effect: Z=6.70 (P < 0.00001)

1.7.4 Specialized Acupuncture

Li Ruijie 2018(a) 097 065 26 284 101 27 66% -1.87[-2.33,-1.41 — =
Zhou Yuda 2022 126 037 23 213 025 23 81%  -0.87[-1.05,-0.69] —
Subtotal (95% Cl) 49 50 14.7%  -1.35[-2.33,-0.37] —e—

Heterogeneity: Tau? = 0.47; Chi? = 15.95, df = 1 (P < 0.0001); I = 94%
Test for overall effect: Z=2.70 (P = 0.007)

1.7.5 Moxibustion

Cao Shugi 2019(a)® 111 065 46 294 101 46 7.3%  -1.83[-2.18,-1.48] — =

Subtotal (95% Cl) 46 46  7.3% -1.83[-2.18,-1.48] A

Heterogeneity: Not applicable

Test for overall effect: Z = 10.33 (P < 0.00001)

Total (95% ClI) 501 502 100.0%  -0.98 [-1.23, -0.73] 4

Heterogeneity: Tau? = 0.19; Chiz = 94.01, df = 14 (P < 0.00001); I? = 85% 2 1 0 1 2

Test for overall effect: Z=7.75 (P < 0.00001)
Test for subgroup differences: Chi? = 29.98, df = 4 (P < 0.00001), I> = 86.7%

AT+CST AT

Figure 5 The forest plot of VAS scores comparing different types of acupuncture combined with core stability training versus acupuncture therapy alone for CNSLBP.

pooled results demonstrated that AT combined with CST was superior to CST alone in reducing VAS scores in patients
with chronic nonspecific low back pain (CNSLBP) (24 RCTs, MD = —1.25, 95% CI [-1.47, —1.03]) (Figure 7).

To explore whether differences in CST modalities contributed to heterogeneity, subgroup analyses were conducted
according to the type of core stability training. The included studies comprised 14 trials of traditional core stability
training, 6 of unstable surface training, and 3 of comprehensive core training. Substantial heterogeneity was observed
within each subgroup; therefore, random-effects models were applied. The results indicated that traditional core stability
training (MD = —1.04, 95% CI [-1.27, —0.82]), unstable surface training (MD = —1.64, 95% CI [-2.23, —1.04]), and
comprehensive core training (MD = —1.51, 95% CI [-2.06, —0.95]) combined with acupuncture were all superior to
control interventions in reducing VAS scores. Heterogeneity analysis suggested that variations in core stability training
modalities were not the primary source of between-study heterogeneity (Figure 8).

To further assess the impact of treatment duration on heterogeneity, subgroup analyses were performed according to
treatment length: <4 weeks (7 studies), 4-8 weeks (15 studies), and >8 weeks (2 studies). Significant heterogeneity
persisted across studies (I > 50%), and random-effects models were used. The pooled results showed that treatment
duration <4 weeks (MD = —1.28, 95% CI [-1.60, —0.96]), 4-8 weeks (MD =—1.21, 95% CI [-1.57,—0.85]), and >8 weeks
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AT+CST AT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% Cl
1.2.1 Time(<4w)
Cheng Y 2023(a)® 1.63 0.94 30 29 1.24 30 6.0% -1.27 [-1.83,-0.71]
Yang Wei 2024281 1.62 0.32 30 213 0.85 30 7.4% -0.51[-0.84, -0.18] -
Zhu Wenli 201657 1.43 1.06 30 228 1.34 30 5.6% -0.85 [-1.46, -0.24] -
Subtotal (95% CI) 90 90 19.1%  -0.83[-1.30, -0.36] e

Heterogeneity: Tau? = 0.11; Chi? = 5.52, df =2 (P = 0.06); I> = 64%
Test for overall effect: Z = 3.48 (P = 0.0005)

1.2.2 Time(4-8w)
Cao Shuqi 2019(a)™ 111 065 46 294 101 46 7.3% -1.83[-2.18,-1.48] — ~

Fan Hongxia 201832 152 085 46 266 139 46 6.5% -1.14[-1.61,-0.67] -

Gao Kaiqian 2023(a)*® 245 087 50 351 119 50 6.9% -1.06[-1.47,-0.65] -

Lei Ye 2021%4 11 079 42 202 084 42 73% -0.92[-1.27,-0.57] -

Liao Junming 2019(a)*? 213 073 30 3.1 1.01 30 6.7% -0.97[-1.42,-0.52] -

Li Li 20125" 162 065 30 1.63 067 30 7.4%  -0.01[-0.34,0.32] -1
Li Ruijie 2018(a)®®® 0.97 065 26 284 1.01 27 6.6% -1.87[-2.33,-141 — —

Liu Hongju 2015E" 2.87 063 32 348 052 32 7.7% -0.61[-0.89,-0.33] -

Liu Pan 2012(a)®? 204 141 20 267 195 20 3.4% -0.63 [-1.68, 0.42] -1
Zhou Yuda 2022"" 126 037 23 213 025 23 81%  -0.87[-1.05,-0.69] —

Subtotal (95% CI) 345 346  67.9%  -1.00 [-1.33, -0.66] -

Heterogeneity: Tau? = 0.24; Chi? = 78.14, df = 9 (P < 0.00001); I* = 88%
Test for overall effect: Z = 5.82 (P < 0.00001)

1.2.3 Time(>8w)

Shu Chang 2019(a) %! 1.24 0.89 29 273 141 29  57% -1.49 [-2.10, -0.88] -
Zhai Yongyi 202113 2.28 0.63 37 312 0.85 37 73% -0.84 [-1.18, -0.50] —
Subtotal (95% CI) 66 66 13.0% -1.11[-1.74, -0.49] —~—
Heterogeneity: Tau? = 0.15; Chi? = 3.35, df =1 (P = 0.07); > =70%

Test for overall effect: Z = 3.47 (P = 0.0005)

Total (95% Cl) 501 502 100.0%  -0.98 [-1.24, -0.73] >
Heterogeneity: Tau? = 0.19; Chiz = 89.33, df = 14 (P < 0.00001); I2 = 84% 2 1 0 1 2
Test for overall effect: Z=7.72 (P < 0.00001) AT+CST AT

Test for subgroup differences: Chi? = 0.55, df =2 (P = 0.76), I? = 0%

Figure 6 The forest plot of VAS scores comparing different durations of acupuncture therapy combined with core stability training versus acupuncture therapy alone for
CNSLBP.

(MD = —-1.47, 95% CI [-2.27, —0.67]) were all associated with significantly greater reductions in VAS scores compared
with control interventions. However, no statistically significant heterogeneity was observed among the three duration
subgroups (P =0.84 > 0.05, I* = 0%), indicating that treatment duration was not a major contributor to overall heterogeneity.
Similarly, subgroup analyses based on sample size demonstrated that study size was not a significant source of hetero-
geneity (Figure 9).

In summary, acupuncture combined with core stability training was consistently superior to core stability training
alone in reducing VAS scores. This combined intervention provides robust evidence-based support as a more effective

treatment strategy for CNSLBP and warrants broader application in clinical practice.

ODI Score
AT + CST vs. AT
The Oswestry Disability Index (ODI) was used to assess functional disability related to low back pain. Among the 15

26.32,38:43.44.52.54.55 renorted ODI outcomes.

randomized controlled trials (RCTs) included in this comparison, 8 studies
Significant heterogeneity was observed across studies (I* = 90% > 50%); therefore, a random-effects model was applied.
The pooled analysis demonstrated that acupuncture therapy combined with core stability training (AT + CST) was
superior to acupuncture alone (AT) in reducing ODI scores among patients with chronic nonspecific low back pain

(CNSLBP) (MD = —4.80, 95% CI [-6.96, —2.65]) (Figure 10).
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AT+CST CST Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cao Shuqi2019(b) B9 1.11 0.65 46 3.35 122 46 4.5% -2.24[-2.64,-1.84] -
Cheng Y 2023(b) 3! 1.63 094 30 317 1.02 30 42% -1.54[-2.04,-1.04]
Du Ying 2024 152 339 084 58 417 113 57 4.6%  -0.78[-1.14,-0.42) -
Gao Kaigian 2023(b) 488 245 0.87 50 257 091 50 4.7% -0.12[-0.47, 0.23] -
Huang Jinghua 2019 “7 265 158 30 435 0.09 30 3.9% -1.70[-227,-1.13] -
Liao Junming 2019(b)®“2 213 0.73 30 273 091 30 4.4% -0.60[-1.02,-0.18] -
Li Honger 2025 132 028 51 203 039 51 52% -0.71[-0.84,-0.58] -
Li Huifeng 2022 134 227 065 41 372 115 41 45%  -1.45[-1.85,-1.05] -
Li Ruijie 2018(b) *8 097 065 26 355 114 27 42% -2.58[-3.08,-2.08] — —
Li Shuwen 2020 4 047 051 30 16 089 30 46% -1.13[-1.50,-0.76] -
Liu bin 2020 18! 184 105 40 289 095 38 44% -1.05[-1.49,-0.61] -
Liu Chang 2021 B9 438 229 42 473 188 42 28% -0.35[-1.25, 0.55] R B
Liu Pan 2012(b) 204 141 20 288 241 20 2.0% -0.84 [-2.06, 0.38] —
Liu Xiyuan 2023(a) 38 2.03 1678 34 371 1467 34 33% -1.68[-2.43,-0.93]

Liu Xiyuan 2023(b)38  2.91 1739 33 371 1467 34 32%  -0.80[-1.57,-0.03]
Ren Xiangxiang 2020 25 04 40 32 06 40 50%  -0.70[-0.92, -0.48]
ShuChang 2019(b)®! 124 089 29 32 194 28 32%  -1.96[-2.75 -1.17]
Song Tingwei 2022 291 18 069 30 363 07 30 47% -1.83[-2.18,-1.48] —

Wang Aihong 20227 218 082 31 313 078 31 45%  -0.95[-1.35,-0.55] —_—

Wang Hongyu 2024¥7 221 105 29 341 109 29 40% -1.20[-1.75,-0.65] -

Wang Meiyun 20227 164 058 63 329 113 63 4.8% -1.65[-1.96,-1.34] -

Wei Yingli 2024 101 145 02 49 239 044 49 52%  -0.94[-1.08,-0.80] -

Yang Fei 2023 33 236 1.08 30 418 193 30 32% -1.82[-2.61,-1.03] I

Zhang yingjie 2024 % 181 033 77 336 075 77 51% -1.55[-1.73,-1.37] -

Total (95% CI) 939 937 100.0%  -1.25[-1.47, -1.03] <

Heterogeneity: Tau? = 0.24; Chi = 230.63, df = 23 (P < 0.00001); I = 90% 2 1 5 1 2
Test for overall effect: Z = 11.09 (P < 0.00001) AT+CST CST

Figure 7 The forest plot of VAS scores after acupuncture therapy combined with core stability training versus core stability training alone for CNSLBP.

AT + CST vs. CST

Among the 23 randomized controlled trials (RCTs) included in this comparison, 14 studies? 27-31:33:39:41743.45-47.50.54

reported
outcomes using the Oswestry Disability Index (ODI). Significant heterogeneity was observed among studies (I* = 92% >
50%); therefore, a random-effects model was applied. The pooled analysis demonstrated that acupuncture therapy combined
with core stability training (AT + CST) was superior to core stability training (CST) alone in reducing ODI scores in patients
with chronic nonspecific low back pain (CNSLBP) (MD =—-6.47, 95% CI [-7.99, —4.95], Z = 8.34, P <0.00001) (Figure 11).
These findings indicate that, compared with CST alone, the addition of acupuncture to core stability training resulted in an
additional mean reduction of 4.32 points in ODI scores, with highly statistically significant differences.

Clinical Effectiveness Rate
AT + CST vs. AT

Among the 15 randomized controlled trials (RCTs) included in this comparison, 5 studies®®-3¢-37:43-54

reported overall
clinical effectiveness rates. No significant heterogeneity was observed among the studies (I = 0%, P = 0.61); therefore,
a fixed-effects model was applied. The pooled analysis showed that, compared with acupuncture alone, acupuncture
therapy combined with core stability training (AT + CST) significantly improved the overall clinical effectiveness rate by
14% (MD = —0.14, 95% CI [-0.21, —0.07], Z = 4.05, P < 0.0001) (Figure 12). These results indicate that the addition of
core stability training to acupuncture therapy significantly enhances clinical effectiveness in patients with chronic
nonspecific low back pain.

AT + CST vs. CST

Among the 23 randomized controlled trials (RCTs) included in this comparison, 15 studies>=7-28-34-37.39743.50.,53.54
reported overall clinical effectiveness rates. No significant heterogeneity was detected among the studies (I* = 0%,
P = 0.71); therefore, a fixed-effects model was applied. The pooled results demonstrated that, compared with core
stability training (CST) alone, acupuncture therapy combined with core stability training (AT + CST) significantly

reduced the risk of treatment failure by 71% (or, correspondingly, significantly increased the clinical effectiveness rate)
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AT+CST CST Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% ClI IV, Random, 95% CI
3.7.1 Conventional Core Stability Training
Cheng Y 2023(b)">3! 163 094 30 317 1.02 30 42% -1.54[-2.04,-1.04]
Du Ying 20242 339 084 58 417 113 57 46% -0.78[-1.14,-0.42] -
Gao Kaiqian 2023(b)“) 245 087 50 257 091 50 4.7% -0.12 [-0.47, 0.23] T
Li Honger 2025 1% 132 028 51 203 039 51 52% -0.71[-0.84,-0.58] -
Li Shuwen 20204 047 051 30 16 089 30 4.6% -1.13[-1.50,-0.76] I
Liu Chang 2021 438 229 42 473 188 42 28%  -0.35[-1.25,0.55] 71
Liu Xiyuan 2023(a)®® 291 1739 33 3.71 1467 34 32%  -0.80[-1.57,-0.03] -
Liu Xiyuan 2023(b)*®! 2,03 1678 34 371 1467 34 3.3% -1.68[-2.43,-0.93] -
Ren Xiangxiang 20204 25 04 40 32 06 40 50% -0.70[-0.92,-0.48] -
Wang Aihong 2022 218 082 31 313 078 31 45%  -0.95[-1.35,-0.55] I
Wang Hongyu 2024 221 105 29 341 109 29 4.0% -1.20[-1.75,-0.65] -
Wang Meiyun 2022 164 058 63 329 113 63 4.8% -1.65[-1.96,-1.34] -
Wei Yingli 2024101 145 02 49 239 044 49 52%  -0.94[-1.08,-0.80] -
Yang Fei 20235 236 108 30 418 193 30 32% -1.82[-2.61,-1.03] -
Zhang yingjie 2024 39 181 033 77 336 075 77 51% -155[-1.73,-1.37] -
Subtotal (95% CI) 647 647 64.3%  -1.04[-1.27,-0.82] <&

Heterogeneity: Tau® = 0.15; Chi? = 117.60, df = 14 (P < 0.00001); I> = 88%
Test for overall effect: Z = 8.98 (P < 0.00001)

3.7.2 Unstable Surface Training
Cao Shugi 2019(b) " 111 065 46 335 122 46 4.5%  -2.24[-2.64,-1.84] -

Liao Junming 2019(b)*? 213 073 30 273 091 30 44%  -0.60[-1.02,-0.18] -

Li Huifeng 202234 227 065 41 372 115 41  45%  -1.45[-1.85,-1.05] I

Li Ruijie 2018(b)"® 097 065 26 355 114 27 42% -258[-3.08,-208] —

Liu Pan 2012(b)*** 204 141 20 2588 241 20 2.0% -0.84 [-2.06, 0.38] - 1
Song Tingwei 202228 18 069 30 363 07 30 47% -1.83[-2.18,-1.48] -

Subtotal (95% Cl) 193 194 24.3%  -1.64 [-2.23, -1.04] -

Heterogeneity: Tau? = 0.47; Chi? = 49.59, df = 5 (P < 0.00001); I = 90%
Test for overall effect: Z = 5.41 (P < 0.00001)

3.7.3 Integrated Core Training
Huang Jinghua 2019 265 158 30 435 009 30 39% -1.70[-2.27,-1.13]

Liu bin 202018 184 1.05 40 289 095 38 44%  -1.05[-1.49,-0.61] -

Shu Chang 2019(b)®® 124 089 29 32 194 28 32% -1.96[-2.75,-1.17]

Subtotal (95% CI) 99 96 11.4%  -1.51[-2.06, -0.95] N

Heterogeneity: Tau® = 0.15; Chi? = 5.40, df = 2 (P = 0.07); I = 63%

Test for overall effect: Z = 5.33 (P < 0.00001)

Total (95% CI) 939 937 100.0%  -1.25[-1.47, -1.03] <

Heterogeneity: Tau? = 0.24; Chi2 = 230.63, df = 23 (P < 0.00001); I = 90% 2 1 0 1 2
Test for overall effect: Z = 11.09 (P < 0.00001) AT+CST CST

Test for subgroup differences: Chi? = 4.98, df = 2 (P = 0.08), I = 59.8%

Figure 8 The forest plot of VAS scores comparing different types of core stability training combined with acupuncture therapy versus core stability training alone for
CNSLBP.

(MD = 0.29, 95% CI [0.21, 0.41], Z = 7.15, P < 0.0001) (Figure 13). These findings indicate that acupuncture therapy
combined with core stability training confers a significant and consistent advantage over CST alone in improving overall
clinical effectiveness in patients with chronic nonspecific low back pain.

Network Meta-Analysis

Figure 14 presents the network plots of the different intervention comparisons. For the Visual Analog Scale (VAS)
outcome, 31 randomized controlled trials (RCTs) involving a total of 2,614 participants were included, covering 20
distinct intervention strategies (Figure 14a). Among all intervention nodes, the traditional core stability training (CST)
alone group had the largest sample size, followed by the unstable surface training alone group. The most frequently
investigated comparisons were electroacupuncture versus traditional CST, manual acupuncture versus traditional CST,
and manual acupuncture versus unstable surface training. For the Oswestry Disability Index (ODI) outcome, 18 RCTs
comprising 1,525 participants were included, involving 17 different intervention strategies (Figure 14b). Consistent with
the VAS network, the traditional CST alone group had the largest sample size, and the comparison between manual
acupuncture and traditional CST accounted for the highest proportion of studies.
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AT+CST CST Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
3.2.1 Time (<4w)
Cheng Y 2023(b)*3 163 094 30 317 1.02 30 42% -1.54[-2.04,-1.04]
Li Huifeng 202234 227 065 41 372 115 41  45%  -1.45[-1.85,-1.05] -
Liu bin 2020 1! 1.84 1.05 40 289 0.95 38 4.4% -1.05 [-1.49, -0.61] -
Ren Xiangxiang 20204 2.5 0.4 40 3.2 0.6 40 5.0% -0.70 [-0.92, -0.48] -
Song Tingwei 2022 29 18 069 30 363 07 30 47% -1.83[-2.18,-1.48] I
Wei Yingli 2024 101 1.45 0.2 49 239 044 49 5.2% -0.94 [-1.08, -0.80] -
Zhang yingjie 2024 B9 181 033 77 336 075 77 51% -155[-1.73,-1.37] -
Subtotal (95% CI) 307 305 33.0% -1.28 [-1.60, -0.96] S 4

Heterogeneity: Tau? = 0.16; Chi? = 62.22, df = 6 (P < 0.00001); I = 90%
Test for overall effect: Z = 7.85 (P < 0.00001)

3.2.2 Time (4-8w)
Cao Shuqi 2019(b)B3 111 065 46 335 122 46 45%  -2.24[-2.64,-1.84] —

Du Ying 2024 ©¥2 339 084 58 417 113 57 46%  -0.78[-1.14,-0.42] —

Gao Kaigian 2023(b)81 245 087 50 257 091 50 47%  -0.12[-0.47,0.23] -
Huang Jinghua 20191 265 158 30 4.35 009 30 39% -1.70[-2.27,-1.13] .

Liao Junming 2019(b)“? 213 073 30 273 091 30 44%  -0.60[-1.02,-0.18] -

Li Honger 2025 B% 132 028 51 203 039 51 52% -0.71[-0.84,-0.58] -

Li Ruijie 2018(b) B8 097 065 26 355 114 27 42% -258[-3.08,-2.08] —

Liu Chang 2021 139 438 229 42 473 188 42 28%  -0.35[-1.25,0.55] —
Liu Pan 2012(b) 2 204 141 20 288 241 20 20%  -0.84[-2.06,0.38] -1
Liu Xiyuan 2023(a)B8 291 1739 33 371 1467 34 32% -0.80[-1.57,-0.03] —

Liu Xiyuan 2023(b)38 2,03 1.678 34 3.71 1467 34 33%  -1.68[-2.43,-0.93] -

Wang Aihong 202247 218 082 31 313 078 31 45%  -0.95[-1.35,-0.55] —

Wang Hongyu 2024%® 221 105 29 341 109 29 4.0% -1.20[-1.75,-0.65] -

Wang Meiyun 20229 164 058 63 329 113 63 4.8% -1.65[-1.96,-1.34] —

Yang Fei 202333 236 108 30 418 193 30 32% -1.82[-2.61,-1.03] - _

Subtotal (95% Cl) 573 574 59.3%  -1.21[-1.57, -0.85] >
Heterogeneity: Tau? = 0.42; Chiz = 155.97, df = 14 (P < 0.00001); 12 = 91%

Test for overall effect: Z = 6.58 (P < 0.00001)

3.2.3 Time(>8w)

Li Shuwen 2020 24 047 051 30 1.6 089 30 46% -1.13[-1.50,-0.76] -

Shu Chang 2019(b)®1 124 089 29 32 194 28 32% -1.96[-2.75,-1.17] -

Subtotal (95% Cl) 59 58  7.8% -1.47[-2.27,-0.67] ——
Heterogeneity: Tau® = 0.25; Chi? = 3.50, df = 1 (P = 0.06); > = 71%

Test for overall effect: Z = 3.60 (P = 0.0003)

Total (95% CI) 939 937 100.0%  -1.25[-1.47, -1.03] <
Heterogeneity: Tau? = 0.24; Chi2 = 230.63, df = 23 (P < 0.00001); I = 90% 2 1 0 1 2
Test for overall effect: Z = 11.09 (P < 0.00001) AT+CST CST

Test for subgroup differences: Chi? = 0.35, df =2 (P = 0.84), I> = 0%

Figure 9 The forest plot of VAS scores comparing different durations of acupuncture therapy combined with core stability training versus core stability training alone for
CNSLBP.

AT+CST AT Mean Difference Mean Difference
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Figure 10 The forest plot of ODI scores after acupuncture therapy combined with core stability training versus acupuncture therapy alone for CNSLBP.
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Figure |1 The forest plot of ODI scores after acupuncture therapy combined with core stability training versus core stability training alone for CNSLBP.
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Figure 12 The forest plot of clinical effectiveness rate after acupuncture therapy combined with core stability training versus acupuncture therapy alone for CNSLBP.

The validity of network meta-analysis depends on the internal consistency of the evidence network, meaning that
direct and indirect evidence should be in agreement. In the present study, inconsistency was assessed using the node-
splitting method (Supplementary File 3). The results showed no statistically significant differences between direct and

indirect comparisons for any split node (P > 0.05), indicating no evidence of inconsistency within the network. Model
convergence was also evaluated, and the results demonstrated good convergence, with a potential scale reduction factor
(PSRF) equal to 1 (Supplementary File 4).

Based on the Surface Under the Cumulative Ranking Curve (SUCRA) values, the interventions were ranked as follows:

Moxibustion + unstable surface training > Specialized acupuncture techniques + unstable surface training > Acupotomy +
comprehensive core training > Acupuncture + unstable surface training > Specialized acupuncture techniques + compre-
hensive core training > Acupuncture + traditional core stability training > Unstable surface training > Comprehensive core
training > Acupotomy > Specialized acupuncture techniques > Moxibustion > Electroacupuncture + traditional core
stability training > Traditional core stability training > Manual acupuncture > Electroacupuncture > Acupotomy +
traditional core stability training > Specialized acupuncture techniques + traditional core stability training > Auricular
acupressure + traditional core stability training > Moxibustion + traditional core stability training > Electroacupuncture +

unstable surface training (Supplementary File 5 and Figure 15).

Because the evidence network for the Oswestry Disability Index (ODI) did not form a fully connected structure and
therefore did not meet the fundamental assumptions required for network meta-analysis (Figure 14b), a descriptive

analysis was conducted for ODI outcomes instead.
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Figure 13 The forest plot of clinical effectiveness rate after acupuncture therapy combined with core stability training versus core stability training alone for CNSLBP.

a

Figure 14 Network Evidence Map. (a) VAS; (b) ODI; I: Acupuncture; 2: Electroacupuncture; 3: Acupotomy; 4: Specialized acupuncture techniques; 5: Moxibustion; é:
Traditional core stability training; 7: Unstable surface training; 8: Comprehensive core training; 9: Acupuncture combined with Traditional core stability training; 10:
Electroacupuncture combined with Traditional core stability training; ||: Acupotomy combined with Traditional core stability training; 12: Specialized acupuncture
techniques combined with Traditional core stability training; |13: Auricular acupressure combined with Traditional core stability training; 14: Moxibustion combined with
Traditional core stability training; 15: Acupuncture combined with Unstable surface training; 16: Electroacupuncture combined with Unstable surface training; |7: Specialized
acupuncture techniques combined with Unstable surface training; 18: Moxibustion combined with Unstable surface training; 19: Acupotomy combined with Comprehensive
core training; 20: Specialized acupuncture techniques combined with Comprehensive core training.

Publication Bias

Publication bias was assessed by constructing comparison-adjusted funnel plots (Figures 16 and 17). Because the
evidence network for the Oswestry Disability Index (ODI) did not form a fully connected structure, network compar-
ison—adjusted funnel plot analysis could not be performed for this outcome; therefore, a conventional funnel plot was
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Figure 15 The Cumulative ranking plot (SUCRA) of VAS score improvement for different acupuncture therapies, core stability training, and their combination.

generated and analyzed instead (Figures 17). The funnel plots for both the Visual Analog Scale (VAS) and ODI outcomes
demonstrated that most study points were symmetrically distributed on either side of the central line and were primarily
concentrated in the middle region. This pattern suggests that the included studies generally had moderate sample sizes
and that the overall risk of publication bias was relatively low.

Discussion

In recent years, an increasing number of studies have investigated acupuncture combined with core stability training for
the treatment of chronic nonspecific low back pain (CNSLBP). Most have suggested beneficial effects on pain relief and
functional improvement. However, the combinations of acupuncture modalities (eg., manual acupuncture, electroacu-
puncture, acupotomy) and core stability training approaches (eg., traditional core stability training, unstable surface
training, comprehensive core training) vary considerably. Suboptimal therapeutic strategies may not only compromise
clinical recovery in patients with CNSLBP but also lead to inefficient use of healthcare resources. Therefore, the present
study conducted a systematic review and network meta-analysis (NMA) to identify the most effective combined
treatment strategy for CNSLBP, thereby providing evidence-based guidance for clinical practice.

In this study, 32 randomized controlled trials (RCTs) evaluating acupuncture combined with core stability training for
CNSLBP were assessed for methodological quality using the Cochrane risk-of-bias tool. Across the seven domains—
including random sequence generation, allocation concealment, and blinding procedures—only two studies were rated as
having a low overall risk of bias, while 30 studies (93.75%) were classified as having unclear risk. These findings
indicate that the current body of evidence is still limited by methodological shortcomings. To mitigate the potential
impact of bias on the study conclusions, sensitivity analyses were conducted. The pooled results remained largely
consistent across most key comparisons, suggesting that the overall findings demonstrate a reasonable degree of
robustness and strengthening confidence in the primary conclusions.
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Figure 17 Funnel plot of meta-analysis in ODI score.

Furthermore, this study conducted both pairwise meta-analyses and network meta-analysis (NMA) based on 32 rando-
mized controlled trials involving 2,726 patients with chronic nonspecific low back pain (CNSLBP). The findings demon-
strated that acupuncture therapy combined with core stability training (AT + CST) was significantly superior to acupuncture
therapy alone (AT) or core stability training alone (CST) in reducing Visual Analog Scale (VAS) scores, improving Oswestry
Disability Index (ODI) scores, and increasing overall clinical effectiveness rates. In the network meta-analysis, moxibustion
combined with unstable surface training ranked highly for reducing VAS scores. This result may reflect the potential
complementary effects of thermal stimulation and proprioceptive or neuromuscular training. Moxibustion may provide
local thermal stimulation and may be associated with pain-relieving effects, while unstable surface training challenges
postural control and may enhance deep trunk muscle activation and lumbar stability. From a mechanistic perspective, the
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superiority of moxibustion combined with unstable surface training may be attributed to its dual effects: localized thermal
stimulation and neuromuscular functional reconstruction. Previous studies have suggested that moxibustion may increase pain
thresholds by improving local blood circulation, modulating inflammatory mediators, and regulating neural excitability.*®
Meanwhile, unstable surface training facilitates activation of deep core musculature and enhances neuromuscular control,
thereby improving lumbar stability and reducing the mechanical basis of pain.”” Recent evidence comparing active, passive,
and combined physiotherapy approaches in chronic low back pain has highlighted the importance of active rehabilitation
strategies.’® This is consistent with our finding that combined interventions involving core stability training may improve pain
and functional outcomes. The combination of these modalities may therefore produce synergistic effects at both the
“analgesia” and “functional restoration” levels. However, caution is warranted in interpreting these findings. These conclu-
sions are based on limited evidence and a small number of studies. Therefore, further high-quality randomized controlled trials
are needed to validate these results. Specialized acupuncture techniques combined with unstable surface training also
demonstrated favorable analgesic effects. In contrast, electroacupuncture combined with unstable surface training ranked
relatively lower in the present analysis. These findings imply that within the “acupuncture + training” paradigm, the training
platform (eg., unstable surface) alone does not guarantee equivalent analgesic enhancement across all acupuncture modalities.
Rather, the analgesic advantage may depend on the interaction between the type of stimulation and the form of training. For
example, the thermal effects of moxibustion—improving local circulation and modulating myofascial tension—may syner-
gize more effectively with deep stabilizing muscle recruitment induced by unstable surface training, thereby resulting in
superior pain relief.

It is noteworthy that some studies did not merely adopt an empirical “acupuncture + training” combination, but
instead incorporated specific theoretical frameworks—such as meridian-sinew theory, the cervico-lumbar co-treatment
theory, tension balance theory, and movement pattern correction theory—to systematically design acupoint selection and
exercise prescriptions. For example, studies grounded in the cervico-lumbar co-treatment concept or the global kinetic
chain theory selected cervical acupoints or targeted upstream muscle groups in addition to lumbar interventions.*
Meanwhile, studies based on movement pattern correction or exercise-acupuncture theory emphasized the synchronous
application of acupuncture stimulation with specific motor tasks to facilitate reconstruction of central-peripheral motor
control pathways.*'

Regarding heterogeneity, this study found that variations in acupuncture modality contributed substantially to
treatment heterogeneity. This may be partly attributable to insufficient standardization in acupoint selection and needling
techniques across trials.

Because the evidence network for the Oswestry Disability Index (ODI) outcome did not form a fully connected
structure and thus did not meet the fundamental assumptions for network meta-analysis, a descriptive analysis was
performed for ODI results. The findings indicated that, compared with single-modality interventions, combined treatment
strategies incorporating core stability training generally demonstrated greater improvements in ODI scores. This suggests
that such integrative approaches may have advantages in ameliorating low back pain-related functional disability.
Overall, the direction of ODI improvement was consistent with the results of the VAS network meta-analysis, indicating
that comprehensive acupuncture-based interventions may not only relieve pain but also promote functional recovery.

In addition, this study systematically reviewed reports of adverse events among the 32 included randomized
controlled trials. Overall, most studies did not provide standardized safety reports on adverse reactions, offering only
brief records with inconsistent reporting formats. Therefore, a quantitative summary analysis of adverse events cannot be
conducted. The most commonly reported adverse events included transient exacerbation of pain, local soreness or
distension, and occasional vasovagal reactions (eg., dizziness, chest discomfort, cold sweating). Pain aggravation was
typically observed shortly after acupuncture or acupotomy procedures, or during the early stages of core stability training
due to inappropriate load adjustment. These symptoms generally manifested as temporary muscle soreness or transient
worsening of baseline pain and resolved spontaneously within hours to days without specific intervention. In studies
involving acupotomy or stronger stimulation techniques, a few cases of needle-related syncope were reported, along with
rare instances of mild bleeding or local subcutaneous bruising. All resolved after brief rest in the supine position or
simple symptomatic management, with no serious sequelae. No studies reported major adverse events such as severe
infection, nerve injury, or permanent functional impairment. For core stability or motor control training, most studies did
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not report specific adverse reactions, suggesting good tolerability when exercises were performed under appropriate
supervision. Taken together, adverse events associated with acupuncture-related interventions and core stability training
were generally mild, reversible, and infrequent, with no serious safety concerns identified. Overall, acupuncture
combined with core stability training appears to be a safe and acceptable therapeutic approach for the management of
chronic nonspecific low back pain.

Strengths

This study has several notable strengths. First, to ensure comprehensive literature retrieval, we searched eight major Chinese
and English databases in addition to conducting manual searches.Second, it compared multiple acupuncture therapies and
CST approaches within a unified evidence network, extending beyond previous pairwise meta-analyses that mainly assessed
whether combined therapy was effective. Finally, the study considered not only pain and functional outcomes but also overall
clinical effectiveness, safety, model consistency, and treatment ranking. These features may provide useful preliminary
evidence for clinicians when considering combined nonpharmacological strategies for CNSLBP.

Limitations

Several limitations should be acknowledged. First, 31 of the 32 included studies were conducted in China (with only one
study from Korea), and most participants were of Asian ethnicity. Therefore, the generalizability of the findings to
Western populations—considering potential differences in musculoskeletal characteristics and lifestyle factors—may be
limited. Additionally, we extracted baseline data and the first post-treatment outcome only. Variations in treatment
duration and intervention cycles across studies may have introduced bias, and the absence of long-term follow-up data
(eg., 6-month or 1-year recurrence rates) prevents definitive conclusions regarding the sustained effects of AT + CST.
Second, although we rigorously assessed methodological quality using the Cochrane risk-of-bias tool, the overall quality
of included trials was moderate to low. This may partly reflect the inherent challenges of acupuncture research, where
double-blinding of practitioners and participants is often impractical, potentially increasing the risk of performance and
detection bias. Third, heterogeneity was detected in several pairwise meta-analyses. Although random-effects models
were applied, the pooled estimates may still be subject to imprecision. Fourth, because the ODI evidence network was
not fully connected (with some interventions lacking direct or indirect comparisons), only descriptive analysis could be
conducted, and precise ranking was not feasible. Fifth, several studies did not report key technical details—such as
needling depth, needle retention time, or specific intensity parameters of core training—and some lacked detailed
descriptions of acupuncture procedures, limiting reproducibility in clinical practice. Finally, a notable limitation is the
ranking of “Moxibustion + Unstable surface training” as the top intervention, which was based on limited evidence.
Although network meta-analysis allows the incorporation of indirect evidence, the SUCRA value for this node may be
unstable because of the small number of contributing studies.

Conclusion

This study suggests that AT+CST may be more effective than single interventions for CNSLBP. Moxibustion combined
with unstable surface training may represent the optimal strategy, offering good safety profiles and thus may be
promising. Although methodological limitations exist, the current evidence supports its clinical application.
International research teams urgently need to conduct high-quality, multicenter randomized controlled trials (RCTs) to
verify whether these findings are applicable to non-Asian populations. Meanwhile, Given the methodological limitations,
heterogeneity, short-term outcome assessment, and regional concentration of the current evidence, future high-quality,
multicenter randomized controlled trials are needed to validate these findings.
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