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Abstract

Background Primary osteoporosis (POP) is a common metabolic bone disorder that has a devastating effect

on their quality of life in patients. Acupuncture, a traditional Chinese therapy, has been used to treat osteoporosis

for over 2000 years. This study aimed to determine the efficacy of acupuncture in treating POP compared to conven-
tional medicine or placebo.

Methods We searched for potentially relevant studies in PubMed, Web of Science, Embase, Cochrane Central Reg-
ister of Controlled Trials, China National Knowledge Infrastructure, China Biology Medicine disc, Wanfang database
and ClinicalTrials.gov up to December 20, 2024. Randomized controlled trials investigating treatment of POP for which
acupuncture was administered as a stand-alone treatment or combined with conventional medicine compared

to conventional medicine or placebo, were included. The outcomes included bone mineral density (BMD), visual ana-
logue scale (VAS) scores, clinical effectiveness rate, estradiol (E,), Oswestry Disability Index (ODI), and levels of serum
alkaline phosphatase (ALP). Data were synthesized using a random-effects meta-analysis model, and the observed
heterogeneity was investigated using subgroup analyses. Study quality was appraised using the Cochrane RoB 2 tools,
and the quality of the aggregated evidence was evaluated using the GRADE guidelines. Publication bias was assessed
by funnel plots and validated by Egger’s test.

Results Forty eligible articles with 2654 participants were identified. Compared to the control group, acupuncture
effectively increased the BMD (MD 0.04 [0.03-0.06], P<0.001, 1>=92%), clinical efficacy (RR 1.24 [1.14-1.34], P<0.001,
[?=81%), and levels of E, (SMD 0.30 [0.09-0.52], P=0.006, [*=0%), and reduced the VAS scores (SMD —1.79 [-2.29

to —1.29], P<0.001, =95%). Data on ODI and ALP were insufficient for meta-analysis.

Conclusion The current evidence suggests that the efficacy of acupuncture in improving the symptoms of POP are
encouraging for its use in clinical practice as a physical intervention for patients with POP. However, since the included
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patients were all from China, there was a risk of sample bias, high-quality multicenter studies in different countries

or regions should be conducted in the future.

Keywords Osteoporosis, Acupuncture, Traditional Chinese Medicine, Meta-analysis, Systematic review

Introduction

Osteoporosis (OP) is defined by low bone quality,
strength and increased fracture risk [1]. Approximately
21.7% of the world’s population is affected by osteoporo-
sis with a predominance in elderly females as compared
to males (35.3% vs 12.5%) [2]. Given the progressive age-
ing of populations, osteoporosis-related fragility fractures
become common in the elderly, leading to a significant
increase in disability and mortality and a devastating
impact on their quality of life [3].

OP can be divided into primary and secondary osteo-
porosis based on the factors affecting bone metabolism
[4]. Primary osteoporosis (POP) develops due to aging or
menopause-related bone demineralization. Postmeno-
pausal and senile osteoporosis are the two subtypes of
POP. Secondary osteoporosis is caused by pathological
conditions and medications other than aging or meno-
pause. Corticosteroid-induced osteoporosis is the most
common type of secondary osteoporosis, leading to frac-
tures and increased morbidity and mortality [5].

Currently approved drugs for POP can be divided
into anti-resorptive and anabolic medications [6]. The
most commonly prescribed agents are anti-resorptive
drugs (e.g. denosumab, romosozumab, ibandronate, alen-
dronate and raloxifene), which are safer and effective in
preventing fractures [7, 8]. However, the extended effi-
cacy of these agents is limited and associated with serious
adverse events [9]. Therefore, many researchers are dedi-
cated to more advanced concepts and therapies, such as
individualized therapy [10], acupuncture, exercises, and
Chinese herbal medicines.

Acupuncture is a traditional Chinese medical therapy
and has been widely used for OP in Asia throughout
its long history [11]. It is a physical therapy that works
by inserting a needle at a specific point called the acu-
point. Some studies reported that acupuncture showed
very clear efficacy in the treatment of POP. At pre-
sent, the effect mechanism of POP by acupuncture has
been not completely found. According to the related
research reported that multiple mechanisms could be
involved in this effect of acupuncture. Acupuncture
has been shown to regulate estrogen levels in the body,
which is crucial for bone metabolism [12]. Additionally,
acupuncture stimulates the nervous system to release
endorphins and other substances that help alleviate
pain [13], and improves the blood flow to bone tissue,
thereby aiding in the repair and regeneration of bone

[14]. Moreover, some studies indicated that acupunc-
ture may improve bone metabolism by promoting the
proliferation and differentiation of osteoblasts while
reducing the activity of osteoclasts [15, 16].

Since 2018, several systematic reviews and meta-anal-
yses have investigated the use of acupuncture in treat-
ing OP [17-22]. Most reported encouraging results, but
many systematic reviews and meta-analyses tested acu-
puncture in conjunction with Chinese herbal medicine
or moxibustion interventions [17, 22, 23], which made
it difficult to distinguish the effects of acupuncture. In
this review we included newly published randomized
controlled trials (RCTs) and encompasses a broader
range of acupuncture modalities to determine the effi-
cacy of acupuncture in treating POP compared to con-
ventional medicine or placebo.

Materials and methods

Guidelines followed

This review protocol has been registered in the Inter-
national Prospective Register of Systematic Reviews
as CRD42024540470. We have reported our findings
in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) 2020
guidelines [24].

Search strategy

Seven major electronic bibliographic databases
were searched: (1) English databases: EMBASE, the
Cochrane Library, Web of Science, and PubMed; and
(2) Chinese databases: China Biological Medicine Data-
base, Wanfang database, and China National Knowl-
edge Infrastructure. Unpublished and gray literature
was sought through registries of past and ongoing tri-
als (e.g., ClinicalTrials.gov). A combination of sub-
ject terms and free words was used in the search. The
search terms included “acupuncture’, “warming nee-
dle”, “electroacupuncture’, “acupoints’, “auriculoacu-
puncture’, and “osteoporosis” and were adapted for
each database. Additionally, we manually retrieved
the reference lists of the included studies. The origi-
nal search was performed in February 2024, and an
updated search was conducted on December 20, 2024.
The details of the search strategies are in Supplemen-
tary Material (Fig. 1).
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Fig. 1 PRISMA flow diagram of literature search

Inclusion criteria

Included studies have to meet the following PICOS
(participant, intervention, comparator, outcome,
study design) criteria: (1) Participants: patients with
POP regardless of age, sex, or ethnic origin; (2) Interven-
tions: traditional acupuncture inserting needles into tra-
ditional meridian points tradititional, including manual
acupuncture, warm acupuncture, electroacupuncture,
and auriculoacupuncture; (3) Comparators: compar-
ing acupuncture to sham acupuncture, blank, or a con-
ventional medicine control, but in addition one form of
acupuncture comparing with another form of active acu-
puncture or a different type of Traditional Chinese Medi-
cine (TCM) (e.g. Chinese herbal medicine), and allowing
adjuvant treatments, either conventional medicine or
TCM, as long as they had been given to both interven-
tion groups; (4) Outcomes: reporting at least one pri-
mary outcome: bone mineral density (BMD) or visual
analogue scale (VAS) scores, and secondary outcomes
such as clinical effectiveness rate, estradiol (E,), Oswestry
Disability Index (ODI), and levels of serum alkaline phos-
phatase (ALP) to be reported selectively. The efficacy of
acupuncture-related therapies is determined based on
the criteria of Chinese medicine clinical evidence points

for the clinical standard, and the overall clinical effective-
ness rate is divided into four levels: (1) clinically cured,
(2) markedly effective, (3) effective, and (4) invalid [25].
The overall clinical effectiveness rate was calculated as
follows: overall clinical effectiveness rate (%)= ([number
of patients clinically cured+markedly effective + effec-
tive]/number of patients * 100); (5) Study design: RCTs
of four weeks or longer duration irrespective of blinding,
publication status or language. Studies were excluded if
they met any of the following criteria: patients with sec-
ondary osteoporosis, observational studies, protocols,
case reports, animal experimental studies, duplicated
publications, or full-text unavailable articles.

Data extraction

The results of the literature search were imported into
the NoteExpress reference management software. Two
researchers (Tianyi Ma and TianTian Zhang) indepen-
dently completed the standard literature screening
process, removing duplicate studies and excluding ineli-
gible studies by reading the title, abstract, and full text
and then extracting data from eligible studies using a pre-
designed form, including first author name, year of pub-
lication, age, sample size, key contents of intervention,
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acupoints, and outcomes. In studies where meta-analysis
data were missing or unavailable, attempts were made to
contact the corresponding authors by email. If necessary,
the need for extraction of incomplete data was waived.
Any disagreements were discussed and arbitrated by a
third reviewer (Le Zhang).

Quality assessment

Two reviewers (Tianyi Ma and TianTian Zhang) Inde-
pendently assessed the methodological quality of RCTs
based on the Cochrane RoB 2 tools [26]. Each study was
evaluated on based seven items: random sequence gen-
eration, allocation concealment, blinding of participants
and personnel, blinding of outcome assessments, incom-
plete outcome data, selective reporting, and other biases.
Each item was ranked low, unclear, or at a high risk of
bias. Any disagreements were discussed and arbitrated
by a third reviewer (Le Zhang). Additionally, we calcu-
lated Cohen’s kappa coefficient and the Kappa scores for
the inter-reviewer agreement were as follows: bad, <0.20;
normal, 0.40-0.59; good, 0.60-0.74; and very good,
>0.75.

Credibility of evidence

The credibility of the aggregated evidence was evaluated
using the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) [27]. Evidence
may be reduced by five factors: study limitations, incon-
sistency, indirectness, imprecision, and publication bias;
factors that may improve the credibility of evidence from
observational studies: large effect sizes, negative bias,
and dose—effect relationships. The results of studies with
moderate or large effect sizes may lead to an improved
credibility of evidence. Four credibility levels were used:
high, moderate, low, and very low credibility.

Statistical analyses

A meta-analysis was performed using Review Manager
Software version 5.4. For dichotomous variables, the rela-
tive risk (RR) with a 95% confidence interval (CI) was cal-
culated. For continuous variables, mean difference (MD)
and standardized mean difference (SMD) with a 95%
CI were calculated. Statistical heterogeneity was tested
using the x* test (significance level P<0.1) and I* statis-
tic. When I?>50% or P<0.1, it indicates the presence of
significant heterogeneity [28]. We used a random-effects
model because of variations in the participants’ personal
characteristics, treatment frequency and duration, acu-
puncture points for injection, and types of comparators
[29]. The sources of heterogeneity were explored using
subgroup analysis, and the potential effects on the results
are discussed. Publication bias was assessed using a fun-
nel plot and Egger’s test. All publication bias analyses
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were performed using Stata 14 (StataCorp LP, 2015). Fur-
thermore, we performed a sensitivity analysis by using
one out remove method to estimate the robustness of the
results of meta-analysis.

Results

Study selection

The flowchart of the study selection process is described
in Fig. 1. A total of 2117 titles were retrieved from the
databases and registries. After the removal of duplicate
records, we screened the abstracts and titles of 1003
reports. After screening of the title and abstract, 116
titles remained for full text review. Overall, 40 studies
totalling 2654 participants were eligible [30-68]. Dur-
ing an updated search on 20 December 2024, no further
studies were included.

Descriptive analysis

Essential characteristics of the included studies are
described in Table 1. A total of 2654 subjects, includ-
ing 1339 patients from the treatment group and 1315
patients served as controls, were included into this sys-
tematic review. The participants’ mean ages ranged from
51 to 70 years. One study had 3 study arms, which com-
pares acupuncture to conventional medicine to a combi-
nation of acupuncture and conventional medicine [57].
The remaining 39 studies had 2 study arms, of which
18 studies [34-38, 42, 44, 49, 50, 53-55, 61, 66, 67, 69]
chose needling, 8 studies [33, 40, 41, 51, 52, 58, 62, 63]
chose electroacupuncture as the intervention method
and 12 studies [31, 32, 43, 45-47, 59, 60, 64, 65, 68] chose
warm acupuncture as the intervention method. In these
trials, frequency of acupuncture intervention was at least
three times one week and the total duration of treatment
ranged from 1 to 6 months.

Risk of bias in included trials

The overall Kappa score for the consistency of methodo-
logical quality assessment between the two evaluators
was 0.890 (Additional file 1). The methodological quality
of the included studies is described in Fig. 2. Of the 40
included studies, only two study [36, 43] did not provide
detailed information regarding random sequence genera-
tion. Five trials [32, 33, 51, 58] clearly reported the alloca-
tion concealment. Two studies [34, 43] clearly described
the blinding of participants and personnel, and four
studies [34, 37, 51, 58] distinctly reported the blinding of
outcome assessment. Incomplete outcome data was high
risk in three studies [39, 51, 66], since the reason of with-
drawal and loss of follow-up are not described. Selective
reporting could not be judged in all the studies because
of the insufficient information provided. Other bias was
evaluated to be of low risk in all the studies.
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Fig. 2 Risk of bias graph
Acupoints

After analysis of points adopted in these trials, we found
that Shenshu (BL23), Zusanli (ST36), Pishu (BL20) were
the top three commonly used acupoints. The top 10 com-
monly used acupoints for OP were presented in Fig. 3.

Bone mineral density
A total of 36 studies [30, 31, 34, 36—46, 49, 51-68]
reported the BMD. Meta-analysis found that compared

with the control group, acupuncture can effectively
improve the BMD of patients with POP (MD 0.04
[0.03-0.06], P<0.001, ?=92%) (Fig. 4). To more accu-
rately evaluate the therapeutic effect of acupuncture, we
conducted subgroup analysis based on different types
of acupuncture used, including needling, electroacu-
puncture, and warm acupuncture. Firstly, a subgroup
analysis with 16 studies [34, 36-38, 42, 44, 49, 53-55,
61, 66, 67, 69] showed needling significantly improved

Frequency

35
30
25
20
1
1

o un

Fig. 3 The highest frequency acupoints adopted in these studies
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Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% Cl

1.1.1 needling

Chen 2022 077 0.13 31 075 02 32 20%
Du 2011 086 0.15 32 073 0.14 32 23%
Feng 2021 =275 011 34 -279 0.1 33 29%
Ge 2015 1.7 0.5 49 18 08 44  04%
Hu 2016 0.781 0.054 33 0.723 0.0583 35 36%
Li 2018 097 0.08 30 084 007 30 33%
Liu 2023 0.533 0.1 31 0.554 0.09 29 2.9%
Qiu 2018 =279 0.18 30 -2.81 0.2 0 1.7%
Tian 2020 0.698 0.085 32 0.688 0.07 33 33%
Tian 2023 084 0.39 36 079 029 36 09%
Wang 2004 073 0.13 50 062 0.1 50 3.1%
Wang 2019 0.764 0.08 30 0.732 0.075 30 33%
Yang 2016 0.705 0.087 54 0.682 0.081 50 35%
Zhao 2013 0.763 0.016 50 0.752 0.031 50 39%
Zhao 2015 0.698 0.081 34 0.669 0.078 32 33%
Zhu 2015 085 0.7 30 076 0.1 30 23%
Subtotal (95% CI) 586 576 42.7%

Heterogeneity: Tau? = 0.00; Chi’ = 73.83, df = 15 (P < 0.00001); I¥ = 80%
Test for overall effect: Z = 3.94 (P < 0.0001)

1.1.2 electroacupuncture

Cai 2014 -32 02 30 3 03 30 1.2%
Huang 2016 092 0.04 40 083 003 40 3.8%
Jin 2003 0.891 0.112 30 0.889 1.128 30 02%
Sun 2017 0.886 0.109 30 0.875 0.224 30 19%
Tan 2016 073 04 40 073 009 40 32%
Wang 2013 0.984 0.035 50 0.991 0.047 50 38%
Wang 2016 0.69 0.07 30 0.668 0.065 31 34%
Zhang 2014 0.763 0.124 25 0.733 0.043 25 29%
Zhang 2016 0.907 0.107 20 0.849 0.105 20 25%
Subtotal (95% CI) 295 296 22.9%

Heterogeneity: Tau? = 0.00; Chi* = 91.04, df = 8 (P < 0.00001); I¥ = 91%
Tesl for overall effect: Z = 0.59 (P = 0.55)

1.1.3 warming acupuncture

Cai 2014 -3.1 0.1 30 -3 03 30 14%
Cai 2015 0.892 0.019 43 0.788 0.011 42 3.9%
Chen 2004 0.716 0.093 30 0.663 0.089 30 31%
Liang 2007 0.801 0.05 40 0.723 0.073 40 36%
Luo 2015 088 01 18 077 0.14 18 21%
Nong 2011 0.85 0.13 32 074 0.7 31 22%
Ouyang 2011 0.849 0.105 25 0.907 0.107 30 28%
Wu 2012 0.891 0.107 25 0.849 0.105 30 28%
Xin 2021 079 0.06 40 075 0.08 40 3.5%
Zhang 2021 0.75 0.08 39 07 0.06 39  35%
Zhao 2008 0.85 0.16 20 073 0.15 20 1.7%
Zhou 2014 0.66 0.02 30 059 0.01 30 39%
Subtotal (95% CI) 372 380 34.5%

Heterogeneity: Tau? = 0.00; Chi* = 99.06, df = 11 (P < 0.00001); ¥ = 89%
Test for overall effect: Z = 5,27 (P < 0.00001)

Total (95% CI) 1253 1252 100.0%
Heterogeneity: Tau? = 0.00; Chi* = 468.20, df = 36 (P < 0.00001); I* = 92%
Test for overall effect: Z = 4.94 (P < 0.00001)

Test for subaroun differences: Chiz=3.41. df =2 (P =0.18). F=41.3%
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Fig. 4 Meta-analysis of bone mineral density acupuncture versus conventional medicine

the BMD of patients with OP (MD 0.05 [0.02-0.07],
P<0.001, ’=80%), whether needling versus control
group (MD 0.05 [0.02—0.07], P<0.001, I*=64%) or nee-
dling plus conventional medicine versus control group
(MD 0.05 [0.00-0.09], P<0.001, I>=89%), respectively 11
[36, 38, 39, 44, 49, 53-55, 67, 69] and 5 [34, 37, 42, 61,
66] studies. The differences between subgroups were not

significant (P=0.96), thus the two types of interventions
did not appear to differentially affect the primary out-
come. Secondly, a subgroup analysis of 9 studies [30, 40,
41, 51, 57, 59, 62, 63] indicated that there was no statis-
tical significance for the BMD between the electroacu-
puncture groups and controls (MD 0.03 [—0.03-0.09],
P=0.03, *=97%). Finally, a subgroup analysis with 12
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studies [30-33, 43, 45, 46, 59, 60, 64, 65, 68] found that
warm acupuncture presented a significant improve-
ment in BMD (MD 0.06 [0.04—0.08], P<0.001, I>=89%),
whether warm acupuncture versus control group (MD
0.07 [0.02—0.13], P<0.05, I>=65%) or warm acupuncture
plus conventional medicine versus conventional medi-
cine (MD 0.05 [0.03—0.08], P<0.001, ?=93%), respec-
tively 5 [30, 43, 45, 46, 65] and 7 [31, 32, 47, 59, 60, 64, 68]
studies. The differences between subgroups were not sig-
nificant (P=0.47), thus the two types of interventions did
not appear to differentially affect the primary outcome.

Pain visual analog scale (VAS)

A total of 23 [30, 33, 35, 38, 41, 46, 48, 50-53, 56, 57,
59-62, 66] studies reported VAS after acupuncture treat-
ment. Compared with the control group, meta-analysis
found that acupuncture can effectively reduce the pain

Experimental Control

2.1.1 needling

Dong 2014 1.22 0.63 20 3.53 0.42 20 37%
Ge 2015 29 16 49 57 12 44 4.4%
Shi 2010 1.47 083 15 3.73 0.46 15  37%
Tian 2020 2 155 32 3 155 33  4.4%
Tian 2023 1.56 1.29 36 242 132 36 4.5%
Wang 2019 3.63 1.13 30 593 1.21 30 43%
Yang 2016 32 12 54 49 13 50 4.5%
Zhao 2013 299 048 50 3.57 0.36 50 4.5%
Zhao 2015 34 16 34 52 18 32 44%
Zhu 2015 4.56 282 30 7.68 486 30  4.4%
Subtotal (95% CI) 350 340 42.9%

Heterogeneity: Tau? = 0.48; Chi? = 65.56, df = 9 (P < 0.00001); I* = 86%
Test for overall effect: Z = 6.48 (P < 0.00001)

2.1.2 electroacupuncture

Cai 2014 5.13 0.31 30 5.17 0.33 30  44%
ChenMing 2022 3 162 27 393 163 28  4.4%
Jin 2003 1.28 1.05 30 31 197 30 4.4%
Sun 2017 4.29 0.55 30 5.62 0.82 30 43%
Tan 2016 5.02 3.73 40 861 6.1 40 45%
Wang 2013 21 0.15 50 39 013 50 27%
Zhang 2014 217 1.09 25 368 1.11 25 43%
Zhang 2016 39 112 20 558 1.2 20 42%
Subtotal (95% CI) 252 253 33.4%

Heterogeneity: Tau? = 2.31; Chi* = 181.68, df = 7 (P < 0.00001); I? = 96%
Test for overall effect: Z = 3.87 (P = 0.0001)

2.1.3 warming acupuncture

Cai 2014 443 0.26 30 5.17 0.33 30 43%
Nong 2011 441 291 32 755 4.96 3 4.4%
Pang 2008 5 3.73 30 86 6.11 30 4.4%
Wu 2012 3.08 1.05 25 423 134 30 4.4%
Xin 2021 1.51 0.86 40 2.15 0.98 40 4.5%
Zhou 2014 2.7 0.08 30 38 0.06 30 1.7%
Subtotal (95% CI) 187 191 23.7%

Heterogeneity: Tau® = 2.06; Chi* = 116.29, df = 5 (P < 0.00001); I* = 96%
Test for overall effect: Z = 3.87 (P = 0.0001)

Total (95% CI) 789 784 100.0%
Heterogeneity: Tau® = 1.25; Chi* = 367.60, df = 23 (P < 0.00001); I = 94%
Test for overall effect: Z = 7.74 (P < 0.00001)

Test for subaroun differences: Chi? =2.20. df = 2 (P = 0.33). I = 9.2%

Fig. 5 Meta-analysis of VAS acupuncture versus conventional medicine

Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl
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scores (SMD —1.79 [—2.29 to —1.29], P<0.001, >=95%)
(Fig. 5). We next performed subgroup analysis. Firstly, a
subgroup analysis with 10 studies [25, 28, 40, 53, 56, 61,
67, 68] showed needling significantly improved the VAS
of patients with POP (SMD —1.81 [-2.45 to —1.16],
P<0.001, »=95%), whether needling versus conventional
me conventional medicine (SMD —1.94 [—2.52 to — 1.37],
P<0.001, ’=82%) or needling plus conventional medi-
cine versus conventional medicine (SMD —1.50 [—2.62
to —0.38], P<0.05, ’=96%), respectively 7 [35, 38, 53,
54, 56, 67, 69] and 3 [50, 61, 66] studies. The differences
between subgroups were not significant (P=0.49), thus
the two types of interventions did not appear to differen-
tially affect the primary outcome. Secondly, a subgroup
analysis of 8 studies [30, 33, 41, 51, 52, 57, 62, 63] indi-
cated that electroacupuncture can effectively improve the
VAS of patients with POP (SMD —1.28 [—2.14 to — 0.42],

Std. Mean Difference
IV, Random. 95% Cl

-4.23[-5.38, -3.07]
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P<0.05, ?=100%), whether electroacupuncture versus
conventional medicine (SMD —-0.72 [-1.19 to —0.25],
P<0.05, ?=94%) or electroacupuncture plus conven-
tional medicine versus conventional medicine (SMD
—1.53 [-1.90 to —1.15], P<0.05, ’=72%),. respectively
5 and 4 studies [33, 51, 57, 63]. The differences between
subgroups were significant (P=0.009), thus the effect size
for VAS is larger in electroacupuncture plus conventional
medicine group. But both subgroups contain consider-
able statistical heterogeneity suggesting factors other
than intervention type likely contribute to the observed
heterogeneity. Finally, a subgroup analysis of 6 studies
[30, 46, 48, 59, 68] proved that warm acupuncture pre-
sented a significant improvement in VAS (SMD —0.98
[—1.28 to —0.68], P<0.001, I*=85%), whether warm acu-
puncture versus control group (SMD —2.23 [-4.43 to
—0.13], P<0.05, >=80%) or warm acupuncture plus con-
ventional medicine versus conventional medicine (SMD
—0.98 [-1.29 to —0.67], P<0.001, I*=60%), respectively
3 [30, 46, 48] and 3 [59, 60, 68] studies. The differences
between subgroups were not significant (P=0.25), thus
the two types of interventions did not appear to differen-
tially affect the primary outcome.

Clinical effectiveness rate

Twenty-eight articles reported the effective rate of acu-
puncture and meta-analysis results showed that the
acupuncture significantly improved the clinical effec-
tiveness (RR 1.24 [1.14-1.34], P<0.001, *=81%) (Fig. 6)
(33, 34, 36-38, 42-45, 48, 49, 52, 53, 55-57, 60, 61, 64,
65, 67, 68]. We next performed subgroup analysis.
Firstly, 14 studies [24, 36-38, 42, 44, 49, 53, 55, 56, 61,
66, 67] reported the findings of needling therapy for POP.
Compared with the control group, needling can effec-
tively improve the clinical effectiveness of patients with
POP (RR 0.23 [0.14-0.32], P<0.001, *=76%), whether
needling versus control group (RR 0.17 [0.04-0.31],
P<0.001, ?=78%) or needling plus conventional medi-
cine versus conventional medicine (RR 0.23 [0.14—0.32],
P<0.001, *=59%), respectively 10 [36, 38, 39, 44, 49, 53,
55, 56, 67, 69] and 4 [34, 37, 42, 61] studies. The differ-
ences between subgroups were not significant (P=0.42),
thus the two types of interventions did not appear to
differentially affect the primary outcome. Secondly, a
subgroup analysis of 5 studies [33, 52, 57, 58, 62] indi-
cated that electroacupuncture can effectively improve
the clinical effectiveness of patients with POP (RR 0.22
[0.09-0.35], P<0.001, I>=67%). whether electroacupunc-
ture versus control group (RR 0.13 [0.03-0.22], P<0.05,
P=0%) or electroacupuncture plus conventional medi-
cine versus conventional medicine (RR 0.40 [0.10-0.70],
P<0.05, *=82%), respectively 4 [52, 57, 58, 62] and 2
[33, 57] studies. The differences between subgroups were
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not significant (P=0.09), thus the two types of interven-
tions did not appear to differentially affect the primary
outcome. Finally, a subgroup analysis of 9 studies [32, 43,
45, 46, 48, 60, 64, 65, 68] found that warm acupuncture
presented a significant improvement on clinical effective-
ness of patients with POP (RR 1.11 [1.01-1.22], P<0.05,
P=76%). whether warm acupuncture versus control
group (RR 1.06 [0.98-1.16], P=0.16, I’=44%) or warm
acupuncture plus conventional medicine versus conven-
tional medicine (RR 1.11 [1.01-1.22], P=0.20, I*=90%),
respectively 5 [43, 45, 46, 48, 65] and 4 [32, 60, 65, 68]
studies. The differences between subgroups were not sig-
nificant (P=0.42), thus the two types of interventions did
not appear to differentially affect the primary outcome.

Level of estradiol (E,)

A meta-analysis of 5 studies [32, 36, 39, 57, 65] suggested
that the acupuncture group had a improvement in the
level of E, compared to the control group (SMD 0.30
[0.09-0.52], P=0.006, *=0%) (Fig. 7).

Other outcomes

There were only two studies reporting the ALP and OD],
respectively. Therefore, we performed a narrative syn-
thesis for these two outcomes. Both studies showed that
acupuncture has a superior effect over the conventional
medicine in the ALP and ODI.

Sensitivity analysis

A method of one study excluded at a time was used to
detect the source of heterogeneity and to assess whether
the results could have been influenced. The results
showed that there was no significant influence on the
pooled MD, SMD or RR value.

Publication bias

Based on Egger’s tests, there was not significant publica-
tion bias observed for BMD (P=0.093), VAS (P=0.101),
clinical effectiveness rate (P=0.309) and E, (P=0.95).
This was in accordance with the results of funnel plot.
Details of the publication bias are in Supplementary
Material (Figs. 2, 3, 4, 5 and 6 and Table 1).

Credibility of evidence

The credibility of the evidence was assessed by the
GRADE system [27]. The summary of findings indicated
that there was moderate certainty in the BMD and low
certaintyin the VAS. In consideration of the high hetero-
geneities and high or unclear risks found in the included
studies, we downgraded the quality of evidence. Results
of this assessment are in Supplementary Material (Fig. 7).
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Experimental Control

3.1.1 needling

Chen 2022 26 31 19 32 29%
Du 2011 26 32 18 32 27%
Feng 2021 31 34 23 33 3.6%
Ge 2015 43 49 29 4  37%
Hu 2016 31 33 27 35  4.0%
Li 2018 27 30 19 30 31%
Liu 2023 27 31 18 29  3.0%
Qiu 2018 28 30 23 30  3.8%
Tian 2020 30 32 24 33 38%
Wang 2004 41 50 29 50 3.4%
Wang 2019 29 30 7 30 1.2%
Yang 2016 51 54 45 50 4.8%
Zhao 2015 32 34 27 32 43%
Zhu 2015 27 30 23 30 3.7%
Subtotal (95% Cl) 500 490 48.1%

Total events 449 331
Heterogeneity: Tau® = 0.02; Chi* = 35.75, df = 13 (P = 0.0006); I’ = 64%
Test for overall effect: Z = 4.78 (P < 0.00001)

3.1.2 electroacupuncture

ChenMing 2022 19 27 4 28 07%
Tan 2016 34 40 26 40  3.4%
Wang 2013 40 50 35 50 3.8%
Wang 2016 26 30 25 31 38%
Zhang 2014 22 25 18 25 32%
Subtotal (95% Cl) 172 174 14.9%

Total events 141 108
Heterogeneity: Tau® = 0.04; Chi* = 12.59, df = 4 (P = 0.01); I = 68%
Test for overall effect: Z = 2.01 (P = 0.04)

3.1.3 warming acupuncture

Chen 2004 24 30 16 30 25%
Liang 2007 37 40 34 40 4.4%
Luo 2015 16 18 12 18 26%
Nong 2011 32 32 30 31 5.0%
Pang 2008 28 30 24 30  4.0%
Xin 2021 38 40 31 40  4.2%
Zhang 2021 37 39 31 39 43%
Zhao 2008 20 20 20 20  4.9%
Zhou 2014 30 30 30 30 51%
Subtotal (95% CI) 279 278  37.0%

Total events 262 228
Heterogeneity: Tau* = 0.01; Chi* = 33.77, df = 8 (P < 0.0001); I* = 76%
Test for overall effect: Z = 2.14 (P = 0.03)

Total (95% CI)
Total events

951 942 100.0%

852 667

Heterogeneity: Tau® = 0.03; Chi* = 140.43, df = 27 (P < 0.00001); I* = 81%

Test for overall effect: Z = 4.93 (P < 0.00001)
Test for subarouo differences: Chi? = 4.65. df = 2 (P = 0.10). 12 = §7.0%

Risk Ratio
—Study or Subgroup _ Events  Total Events Total Weight M-H, Random,95%ClI  M-H, Rand

4.93[1.92, 12.61)
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Fig. 6 Meta-analysis of clinical therapeutic effect acupuncture versus conventional medicine

Discussion

In our meta-analysis, we observed that acupuncture
resulted in a increase in BMD compared to that in the
control group. This is consistent with previous meta-
analyses and trials of acupuncture as a stand-alone
treatment for OP or in combination with other active
treatments [17-20]. Additionally, this meta-analysis
proved that acupuncture had a positive effect on reducing

VAS scores compared to that in the control group. This
is consistent with the fact that acupuncture is used as
an analgesic therapy to relieve pain [70, 71]. The health
insurance-funded German Acupuncture Randomized
Trials and Acupuncture in Routine Care study programs
found that acupuncture was superior to non-treatment
[72, 73], but not superior to control acupuncture, which
was performed with placebo needles [74]. Similarly, a
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Experimental Control

Chen 2004 22.56 10.86 30 14.89 11.96 30 17.4%
Du 2011 137.29 76.31 32 122.16 50.01 32 19.5%
Hu 2016 54.2 9.2 33 497 93 35 20.2%
Wang 2013 18.12 5.12 50 17.72 7.3 50 30.7%
Zhao 2008 138.3 77.42 20 123.27 51.02 20 122%
Total (95% CI) 165 167 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 3.95, df =4 (P =0.41); ? = 0%
Test for overall effect: Z = 2.74 (P = 0.006)

Fig. 7 Meta-analysis of ODI acupuncture versus conventional medicine

prospective, randomized, double-blind study on the
treatment of pain in patients with hip osteoarthritis dem-
onstrated comparable effects between verum acupunc-
ture and control acupuncture [75, 76]. A high-quality
meta-analysis including data from 29 randomized clini-
cal trials showed that acupuncture was more effective
than control acupuncture and no acupuncture in treat-
ing chronic pain in the axial skeleton [77]. A Cochrane
meta-analysis of six randomized controlled trials, which
were considered by the authors to be of high quality,
concluded that acupuncture is more effective than pla-
cebo treatment and non-treatment in reducing pain and
improving physical function among patients with low
back pain [78].

Moreover, our study showed that acupuncture can
enhance the level of E, compared to that of the control
group. An animal experiment showed that acupuncture
improves OP while increasing circulating estrogen levels,
which may be closely related to postmenopausal extrago-
nadal aromatization [16]. According to previous studies,
ALP is recommended as a marker of bone turnover that
can predict OP and osteoporotic fractures [80]. Current
studies have suggested that bALP may be a useful, valid,
and reliable tool for therapy monitoring in postmenopau-
sal osteoporosis [81, 82]. The number of reported litera-
ture on these two indicators, ODI and ALDP, is too small.
Therefore, we did not perform a meta-analysis on them,
and more studies focusing on these two indicators are
needed to help us determine whether acupuncture has an
ameliorative effect on these two indicators. In the future
research, the prevalence of OP and related complications
such as vertebral compression fractures is expected to
increase due to aging population [83]. Therefore, there
is a growing need for clinical predictors to prevent early
OP, such as weight and genetic screening [84, 85].

Several systematic reviews and meta-analyses have
investigated the use of acupuncture in treating OP. Most
reported encouraging results, but many systematic
reviews did not consider the impact of factors that could
contribute to the high heterogeneity and the results, such
as the type of OP (primary or secondary), acupuncture
points for injection, treatment frequency and duration of

Std. Mean Difference
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treatment, type of outcome measure (clinician rated or
self-reported), and personal characteristics (e.g. age, sex)
[17-20]. Future studies should improve the methodology
quality and be consistent in acupuncture frequency and
duration of treatment.

Although limited superior effects of acupuncture were
found in bone mineral density and visual analog scale
scores, the enhancement of clinical effectiveness rate was
encourging for clinical practice. Even modest increases in
BMD over the long-term clinical course can significantly
reduce fracture risk in OP patients [79] and diminish the
patients’ requirements for subsequent invasive treat-
ments such as surgery. Furthermore, as an alternative or
complementary therapy, acupuncture can decrease reli-
ance on medications like analgesics and other drugs, thus
reducing their associated side effects. Current results
have showed sustained effects of acupuncture for pain
reductions persisting for 3-6 months [80, 86]. Non-
pharmacological therapies are the main active methods
used in physical rehabilitation medicine. These therapies
involve the development of personalized home-based
exercise programs and the use of flexible trunk orthoses
to improve posture. Finally, a meta-analysis demonstrated
that acupuncture is beneficial in improving anxiety and
depression, improving neurotransmitter levels in the
brain, reducing serum inflammatory factors, and improv-
ing the ability to perform daily activities in patients with
spinal cord injury [87]. In conclusion, acupuncture pro-
vides physiological and psychological benefits to patients
and holds considerable clinical significance.

Limitations

The generalizability of the findings of this meta-analy-
sis is limited by the lack of racial and ethnic diversity in
the included studies; all participants were from China
across all included trials, resulting in a homogeneous
sample that is not representative of the general popula-
tion. Moreover, the overall heterogeneity of the studies
was high, which may be due to differences in sample size,
study population, personal characteristics (e.g. age, sex),
and experimental methods of individual studies. Finally,
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methodological limitations reduced confidence in the
effect estimates in the current systematic review.

Conclusions

The findings of this review on the efficacy of acupunc-
ture in treating POP are encouraging for its use in clinical
practice as a alternative or complementary intervention
for patients with POP. However, high-quality multicenter
studies in different countries or regions should be con-
ducted in the future.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513018-025-05513-9.

[ Supplementary Material 1. }

Author contributions

Data curation: Tianyi Ma, TianTian Zhang, Liang Ou, Le Zhang. Writing—origi-
nal draft: Tianyi Ma, TianTian Zhang Writing—review & editing: Tianyi Ma, Liang
Ou, Jianjun Kuang. Methodology: Le Zhang, Liang Ou. Software: TianTian
Zhang. Funding acquisition: Liang Ou, Jianjun Kuang. Supervision: Liang Ou,
Haoming Zhao. Validation: Liang Ou, Haoming Zhao, Ke Liu. Visualization: Ke
Liu.

Funding

The work was supported by National Natural Science Foundation of China
(82405447), Hunan Provincial Administration of Traditional Chinese Medicine
(A20240125), Hunan Provincial Health Commission (20230479), and Hunan
University of Chinese Medicine (2024CX135).

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Competing interests
The authors declare no competing interests.

Author details
"Hunan University of Chinese Medicine, Changsha, China. “Hunan Academy
of Chinese Medicine, 58 Lushan Street, Changsha 410006, China.

Received: 11 November 2024 Accepted: 17 January 2025
Published online: 31 January 2025

References

1. Compston JE, McClung MR, Leslie WD. Osteoporosis. Lancet.
2019;393:364-76.

2. CuiZ Meng X, Feng H, Zhuang S, Liu Z, Zhu T, et al. Estimation and pro-
jection about the standardized prevalence of osteoporosis in mainland
China. Arch Osteoporos. 2020;15:2.

3. Migliorini F, Giorgino R, Hildebrand F, Spiezia F, Peretti GM, Alessandri-
Bonetti M, et al. Fragility fractures: risk factors and management in the
elderly. Medicina. 2021;57:1119.

4. Amarnath SS, KumarV, Das SL. Classification of osteoporosis. JOIO.
2023;57:49-54.

5. Migliorini F, Colarossi G, Eschweiler J, Oliva F, Driessen A, Maffulli N. Antire-
sorptive treatments for corticosteroid-induced osteoporosis: a Bayesian
network meta-analysis. Br Med Bull. 2022;143:46-56.

20.

22.

23.

24.

25.

26.

27.

28.

Page 14 of 16

Liang B, Burley G, Lin S, Shi Y-C. Osteoporosis pathogenesis and treat-
ment: existing and emerging avenues. Cell Mol Biol Lett. 2022;27:72.
Migliorini F, Colarossi G, Baroncini A, Eschweiler J, Tingart M, Maffulli
N. Pharmacological management of postmenopausal osteoporosis:

a level i evidence based—expert opinion. Expert Rev Clin Pharmacol.
2021;14:105-19.

Migliorini F, Maffulli N, Colarossi G, Eschweiler J, Tingart M, Betsch M.
Effect of drugs on bone mineral density in postmenopausal osteoporo-
sis: a Bayesian network meta-analysis. J Orthop Surg Res. 2021;16:533.
Brown JP. Long-term treatment of postmenopausal osteoporosis.
Endocrinol Metab. 2021;36:544-52.

Conti V, Russomanno G, Corbi G, Toro G, Simeon V, Filippelli W, et al. A
polymorphism at the translation start site of the vitamin d receptor
gene is associated with the response to anti-osteoporotic therapy in
postmenopausal women from Southern Italy. IJMS. 2015;16:5452-66.

. Pan H, Jin R, Li M, Liu Z, Xie Q, Wang P. The effectiveness of acupunc-

ture for osteoporosis: a systematic review and meta-analysis. Am J Chin
Med. 2018;46:489-513.

Lim CED, Ng RWC, Cheng NCL, Zhang GS, Chen H. Acupuncture

for polycystic ovarian syndrome. Cochrane Database Syst Rev.
2019;7:CD007689.

Chen Y, Li D, Li N, Loh P, Guo Y, Hu X, et al. Role of nerve signal trans-
duction and neuroimmune crosstalk in mediating the analgesic effects
of acupuncture for neuropathic pain. Front Neurol. 2023;14:1093849.
Inoue M, Hojo T, Yano T, Katsumi Y. Effects of lumbar acupuncture
stimulation on blood flow to the sciatic nerve trunk-an exploratory
study. Acupunct Med. 2005;23:166-70.

Yao C-H, Yang B-Y, Li Y-CE. Remodeling effects of the combination of
ggt scaffolds, percutaneous electrical stimulation, and acupuncture on
large bone defects in rats. Front Bioeng Biotechnol. 2022;10:832808.
WuY, Yang Y, Wang L, Chen Y, Han X, Sun L, et al. Effect of Bifidobacte-
rium on osteoclasts: TNF-a/NF-kB inflammatory signal pathway-medi-
ated mechanism. Front Endocrinol (Lausanne). 2023;14:1109296.

Luo D, LiuY, Wu'Y, Ma R, Wang L, Gu R, et al. Warm needle acupuncture
in primary osteoporosis management: a systematic review and meta-
analysis. Acupunct Med. 2018;36:215-21.

Huang R, Li X, Xu S, Li D, Yan P, Liu B, et al. Acupoint injection treatment
for primary osteoporosis: a systematic review and meta-analysis of
randomized controlled trials. Ann Palliat Med. 2019;8:586-95.

Huang F, Zhao S, Qiu M, Li Y, Zhan X, Wu C, et al. Acupuncture for pri-
mary osteoporosis: a network meta-analysis of randomized controlled
trials protocol. Medicine. 2019;98: e15108.

Fan L, Wu Z, Li M, Jiang G. Effectiveness of electroacupuncture as a
treatment for osteoporosis: a systematic review and meta-analysis.
Medicine. 2021;100: e24259.

. XuT, Deng B, Lin S, Wang H, Xu Y, Chen G. Comparative efficacy of

acupuncture-related therapy for postmenopausal osteoporosis: proto-
col for Bayesian network meta-analysis. BMJ Open. 2023;13: e074740.
Long P, Ju S, Wang J. Efficacy and safety of acupuncture in combina-
tion with Chinese herbal medicine in dealing with osteoporosis: a
protocol for a systematic review and network meta-analysis. Medicine
(Baltimore). 2022;101: e32441.

Xu G, Xiao Q, Zhou J, Wang X, Zheng Q, Cheng Y, et al. Acupuncture
and moxibustion for primary osteoporosis: an overview of systematic
review. Medicine (Baltimore). 2020,99: e19334.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372: n71.

LiY, Zhang L, Wang Q, Deng Y. Acupuncture for gastrointestinal
urticaria: a protocol for systematic review and network meta-analysis.
Front Med (Lausanne). 2022;9: 998655.

Sterne JAC, Savovic J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al.
RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ.
2019;366: 14898.

Santesso N, Glenton C, Dahm P, Garner P, Akl EA, Alper B, et al. GRADE
guidelines 26: informative statements to communicate the findings of
systematic reviews of interventions. J Clin Epidemiol. 2020;119:126-35.
Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring inconsist-
ency in meta-analyses. BMJ. 2003;327:557-60.


https://doi.org/10.1186/s13018-025-05513-9
https://doi.org/10.1186/s13018-025-05513-9

Ma et al. Journal of Orthopaedic Surgery and Research

29.

30.

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

(2025) 20:127

Borenstein M, Hedges LV, Higgins JPT, Rothstein HR. A basic introduc-
tion to fixed-effect and random-effects models for meta-analysis. Res
Synth Methods. 2010;1:97-111.

Cai GW, Li J, Xu XJ, Xue YZ, Li G, Wu M, et al. Clinical research on warm
acupuncture therapy for pain in postmenopausal osteoporosis. Chin J
Acu-mox. 2014;34:25-7.

Cai GW, Li J, Xu XJ, Xue YZ, Li G, Wu M, et al. Warm needling combined
with element calcium for postmenopausal osteoporosis. Chin J Acu-mox.
2015;35:881-4.

Chen LY, Guo YQ, Ling N. Warm needling therapy for treatment of
postmenopausal osteoporosis and effect on bone mass density. Chin J
Acu-mox. 2004;24:744-6.

Chen M. Clinical observation of electroacupuncture to improve physical
performance (activity)of patients with primary osteoporosis. Dissertation,
Nanjing University of Chinese Medicine; 2022.

Chen YT, Lin LM, Wang XD, Deng WM, Chen XH (2022) Effect of Lingnan
Chen's acupuncture on postmenopausal osteoporosis and serum GH and
IGF-1. Chin J Acu-mox 42:979-84.

Dong X, Yin'Y, Jia W, Yu XJ, Yu D. Effect of abdominal acupuncture and jiaji
points on bone metabolism of primary osteoporosis. Hubei J Tradit Chin
Med. 2014;36:10-1.

Du GS. Effect of acupuncture on bone mineral density and serum
estradiol in postmenopausal osteoporosis patients. Shanghai J Acu-mox.
2011;30:104-6.

Feng JL. Clinical study on the treatment of osteoporosis with deficiency
of spleen and stomach gi by stimulating Shu Yuan points and the mother
of five transport points. Dissertation, Yunnan University of Chinese Medi-
cine; 2021.

Ge HQ, Feng WX, Chen WZ, Bo ZY. Effect of abdominal acupuncture
therapy in primary osteoporosis. Guangdong Med J. 2015;36:953-5.

Hu XL. Effect of acupuncture on bone mineral density and serum estra-
diol in postmenopausal osteoporosis patients. Hunan J Tradit Chin Med.
2016,32:86-7.

Huang WW, Yang L. The effect of electric acupuncture combined with
bushen jianpi patients on bone mineral density, blood calcium and
serum OPN levels of patients with osteoporosis. Shanxi J Tradit Chin Med.
2016;37:481-3.

Jin XQ, Wen XL, Yu P, Yu MH, Lu BF. Clinical research of 32 cases of
electroacupuncture in primary osteoporpsis. Chin Arch Tradit Chin Med.
2003;21:516-20.

LiT, Lei J, Li QM, Lei M. Clinical research on acupuncture and drug com-
bination for osteoporosis in the ningxia region. Yunnan J Tradit Chin Med
Mater Medica. 2018;39:55-6.

Liang WS, Wang ZJ. Efficacy of warm acupuncture in senile osteoporosis
and bone mineral density. Chin J Rehabil. 2007;428.

Liu EQ. The clinical study of acupuncture in the treatment of primary
osteoporosis. Dissertation, Shandong University of Chinese Medicine;
2023.

Luo YS. Effect of warm acupuncture on bone mineral density in postmen-
opausal osteoporosis patients. Asia-Pac Tradit Med. 2015;11:81-2.

Nong ZN, Zhao LH, Wei LY, Pang Y, Llang JS, Zhong X, et al. Clinical
research of the"bu ganshen jian pi” acupuncture and moxibustion
therapy on primary osteoporosis and the reduction of bone mass den-
sity. Liaoning J Tradit Chin Med. 2011;38:1575-8.

Ouyang G, Wang DY, Xu XM. Clinical observation on acupuncture for
treatment of male osteoporpsis. Chin J Acu-mox. 2011;31:23-5.

Pang Y, Zhao LH, Nong ZN, Ye FW, Liang JS, Li XD, et al. Clinical study of
acupuncture-moxibustion treatment for primary osteoporosis. Shanghai
J Acu-mox. 2008;27:15-6.

Qiu JY, Zhang HJ, Chen JM, Wang FB, Wang N. Clinical observation on
acupuncture combined with alendronate sodium in primary osteoporo-
sis. Mod Pract Med. 2018;30:1625-6.

Shi XJ, Wu X. Clinical observation on abdominal acupuncture combined
with drug for back pain in primary osteoporosis. J Shandong Univ Tradit
Chin Med. 2010;34:58-9.

Sun SY. Based on the theory of “kidney dominating bone”to explore the
acupuncture points of kidney yin deficiency type osteoporosis patients
with bone metabolism and affect the quality of life. Dissertation, Nanjing
University of Chinese Medicine; 2017.

Tan ZC. Clinical observation of 40 cases of acupuncture in postmenopau-
sal osteoporosis. Clin J Chin Med. 2016;8:16-8.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Page 150f 16

Tian CY, Deng YP, Zhang F, Guan H, Li CL, Duan XR. Effect of back-shu-
front-mu point combination plsu short thrust neddling on bone mineral
density in primary osteoporosis. Shanghai J Acu-mox. 2020;39:1053-8.
Tian CY, Yang JJ, Dao YT, Jin W, Ma Y, Duan XR. Impact of acupuncture
using back-Shu and front-Mu point combination plus Shaoyang merid-
ian points on bone metabolism in osteoporosis. Shanghai J Acu-mox.
2023;42:391-4.

Wang CH, Tian LM, Feng W, Cheng XJ, Yao JF, Wang W, et al. Clinical
observation on influence of acupuncture on bone mineral density and
blood rheological status of patients with postmenopausal osteoporosis. J
Emerg Tradit Chin Med. 2004;13:284-5.

Wang L, Xu HX, Zhang SW, Chen L, Luo SY, Lin JJ, et al. Clinical efficacy
analysis of acupuncture treatment on primary osteoporosis in elderly
male patients: tonifying kidney and strengthening spleen acupuncture.
Chin J Osteoporosis. 2019,25:224-7.

Wang NQ, Zhou ZH, Pan FF, Wu ZH, Dai XY. Clinical research of acupunc-
ture and drug combination in postmenopausal osteoporosis. Chin J
Tradit Med Sci and Technol. 2013;20:6-7.

Wang X. Clinical effect of electroacupuncture in treating postmenopau-
sal osteoporosis of liver and kidney deficiency type. Dissertation, Fujian
University of Chinese Medicine; 2016.

Wu C, Bao XM, Shi D, Xie YL. Clinical Observation of 25 cases of warm
acupuncture in primary osteoporosis. J Changchun Univ Tradit Chin Med.
2012;28:1081-3.

Xin Q, Liu XT. Effectiveness of warm acupuncture in elderly patients with
osteoporosis. Reflexol and Rehabi Med. 2021;2:20-2.

Yang FM, Cao Y. Clinical research of acupuncture and drug combination
in primary osteoporosis. Yiyao Qianyan. 2016;6:166-7.

Zhang H. The clinical research on acupuncture treatmentof primary
osteoporosis. Dissertation, Hubei University of Chinese Medicine; 2014.
Zhang SY, Chen YM, Liao KL, Pan D, Xiang Y, Liu SB. Clinical research of 20
cases of acupuncture jiaji points combined with drug in the treatment of
osteoporosis. J Ext Ther of Tradit Chin Med. 2016;25:22-3.

Zhang ZJ, Yu CS, Qiu XL. Effect of warm acupuncture combined with
alendronate sodium on bone mineral density in osteoporosis. Inner
Mongolia J Tradit Chin Med. 2021;40:96-7.

Zhao LH, Nong ZN, Zhong X, Pang Y, Liang JS, Li XD, et al. Effects of warm
needle moxibustion on bone mass density and biochemical indexes of
bone metabolism in patients of postmenopausal osteoporosis. Chin J
Acu-mox. 2008;28:897-900.

Zhao XY, Wu S, Wang P. Effect of acupuncture on treatment compliance
of osteoporosis patients. J New Chin Med. 2013;45:117-8.

Zhao ZP, Chen XL, Shi HM. Clinical research of drug combined with
acupuncture in primary osteoporosis. Chin J of Clin Rat Drug Use.
2015;8:135-6.

Zhou ZL, Yang YH, Zheng BZ, Jiang GY, Wei FL. Clinical research of
treatment of primary osteoporpsis with warm acupuncture in specific
acupoints combined with drug. Clin J Tradit Chin Med. 2014;26:156-7.
Zhu XJ, Wang XJ, Chi MY, Huo LL. Interventive study on health manage-
ment of senile osteoporosis in alpine region combined with acupunc-
ture. J Clin Acu-mox. 2015;31:4-6.

Madsen MV, Gatzsche PC, Hrobjartsson A. Acupuncture treatment for
pain: systematic review of randomised clinical trials with acupuncture,
placebo acupuncture, and no acupuncture groups. BMJ. 2009;27(338):
a3115.

Kim YK, Park JY, Kim SN, Yeom M, Lee S, Oh JY, et al. What intrinsic factors
influence responsiveness to acupuncture in pain?: a review of pre-clinical
studies that used responder analysis. BMC Complement Altern Med.
2017;17(1):281.

Weidenhammer W, Linde K, Streng A, Hoppe A, Melchart D. Acupuncture
for chronic low back pain in routine care: a multicenter observational
study. Clin J Pain. 2007;23(2):128-35.

Brinkhaus B, Witt CM, Jena S, Linde K, Streng A, Wagenpfeil S, et al.
Acupuncture in patients with chronic low back pain: a randomized
controlled trial. Arch Intern Med. 2006;166(4):450-7.

Witt CM, Jena S, Selim D, Brinkhaus B, Reinhold T, Wruck K, et al.
Pragmatic randomized trial evaluating the clinical and economic
effectiveness of acupuncture for chronic low back pain. Am J Epidemiol.
2006;164(5):487-96.

Haake M, Mller HH, Schade-Brittinger C, Basler HD, Schafer H, Maier

C, etal. German Acupuncture Trials (GERAC) for chronic low back pain:



Ma et al. Journal of Orthopaedic Surgery and Research (2025) 20:127

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

randomized, multicenter, blinded, parallel-group trial with 3 groups. Arch
Intern Med. 2007;167(17):1892-8.

Fink MG, Kunsebeck H, Wipperman B, Gehrke A. Non-specific effects of
traditional Chinese acupuncture in osteoarthritis of the hip.

Vickers AJ, Cronin AM, Maschino AC, Lewith G, MacPherson H,

Foster NE, et al. Acupuncture Trialists' Collaboration. Acupuncture for
chronic pain: individual patient data meta-analysis. Arch Intern Med.
2012;172(19):1444-53.

Yuan J, Purepong N, Kerr DP, Park J, Bradbury |, McDonough S. Effective-
ness of acupuncture for low back pain: a systematic review. Spine (Phila
Pa 1976). 2008;33(23):E887-900.

Migliorini F, Maffulli N, Spiezia F, Peretti GM, Tingart M, Giorgino R.
Potential of biomarkers during pharmacological therapy setting for
postmenopausal osteoporosis: a systematic review. J Orthop Surg Res.
2021;16(1):351.

Vasikaran S, Eastell R, Bruyére O, Foldes AJ, Garnero P, Griesmacher A,

et al. IOF-IFCC Bone Marker Standards Working Group. Markers of bone
turnover for the prediction of fracture risk and monitoring of osteoporo-
sis treatment: a need for international reference standards. Osteoporos
Int. 2011,22(2):391-420.

Migliorini F, Maffulli N, Spiezia F, Tingart M, Maria PG, Riccardo G. Biomark-
ers as therapy monitoring for postmenopausal osteoporosis: a systematic
review. J Orthop Surg Res. 2021;16(1):318.

Andersen M@, Andresen AK, Hartvigsen J, Hermann AP, Sgrensen J,
Carreon LY. Vertebroplasty for painful osteoporotic vertebral compression
fractures: a protocol for a single-center doubled-blind randomized sham-
controlled clinical trial. VOPE2. J Orthop Surg Res. 2024;19(1):813.
Leeyaphan J, Rojjananukulpong K, Intarasompun P, Peerakul Y. Simple
clinical predictors for making directive decisions in osteoporosis screen-
ing for women: a cross-sectional study. J Orthop Surg Res. 2024;19(1):789.
Bao X, Liu C, Liu H, Wang Y, Xue P, Li Y. Association between polymor-
phisms of glucagon-like peptide-1 receptor gene and susceptibility to
osteoporosis in Chinese postmenopausal women. J Orthop Surg Res.
2024;19(1):869.

Shen L, Yang H, Zhou F, Jiang T, Jiang Z. Risk factors of short-term residual
low back pain after PKP for the first thoracolumbar osteoporotic vertebral
compression fracture. J Orthop Surg Res. 2024;19(1):792.

Schiller J, Korallus C, Bethge M, Karst M, Schmalhofer ML, Gutenbrun-

ner C, et al. Effects of acupuncture on quality of life and pain in patients
with osteoporosis-a pilot randomized controlled trial. Arch Osteoporos.
2016;11(1):34.

Liu K, Gao X, Ou L, Tang Z, Zhao H, Hua S, et al. Acupuncture for the
treatment of anxiety and depression in patients with spinal cord injury: a
study protocol for systematic review and meta analysis. Medicine (Balti-
more). 2024;103(38): €39701.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 16 of 16



	Efficacy of acupuncture for primary osteoporosis: a systematic review and meta-analysis of randomized controlled trials
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Guidelines followed
	Search strategy
	Inclusion criteria
	Data extraction
	Quality assessment
	Credibility of evidence
	Statistical analyses

	Results
	Study selection
	Descriptive analysis
	Risk of bias in included trials
	Acupoints
	Bone mineral density
	Pain visual analog scale (VAS)
	Clinical effectiveness rate
	Level of estradiol (E2)
	Other outcomes
	Sensitivity analysis
	Publication bias
	Credibility of evidence

	Discussion
	Limitations
	Conclusions
	References


