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Objective: Knee osteoarthritis (KOA) is prevalent in middle-aged and elderly people. This 
condition negatively affects the quality of life of patients. Although non-steroidal anti- 
inflammatory drugs (NSAIDs) are often used to relieve symptoms associated with KOA, it 
is associated with many side effects. Acupuncture and moxibustion therapies have been 
applied in the treatment of KOA. However, the efficacy of various acupuncture and mox
ibustion treatments has not been compared.
Methods: Randomized controlled trials (RCTs) on the application of acupuncture and 
moxibustion in the treatment of KOA were searched in English databases and Chinese 
databases. Data were retrieved from establishment of the database to September 2020. 
Data analysis was performed using Stata14.0 and GeMTC 0.14.3 softwares.
Results: A total of 40 RCTs involving 3215 patients with KOA were retrieved. Network 
meta-analysis revealed that the fire needle was superior to western medicine, electro-acu
puncture, conventional acupuncture, warm needle and sham acupuncture; warm needle was 
better than conventional acupuncture and western medicine whereas electro-acupuncture was 
better than conventional acupuncture in improving pain scores in the Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC). Moreover, we found that fire needle 
and warm needle more effectively improved WOMAC stiffness scores than western medi
cine and sham moxibustion, whereas electro-acupuncture was superior to western medicine 
and sham moxibustion in improving WOMAC stiffness scores. Further analysis revealed that 
fire needle, warm needle and electro-acupuncture were more effective in improving 
WOMAC joint function scores than conventional acupuncture and western medicine. The 
fire needle was superior to conventional acupuncture and sham acupuncture, whereas electro- 
acupuncture was better than western medicine, conventional acupuncture and sham acupunc
ture in improving visual analogue scale scores.
Conclusion: This study shows that fire needle is superior to warm needle and electro- 
acupuncture, whereas warm needle and electro-acupuncture are better than conventional 
acupuncture, western medicine, sham moxibustion and sham acupuncture.
Keywords: knee osteoarthritis, acupuncture, moxibustion, randomized controlled trials, 
network meta-analysis

Introduction
Knee osteoarthritis (KOA) is a common disease associated with knee joint degen
eration among the elderly. The disease has seriously negative effects on the quality 
of life of patients. Moreover, it is one of the main diseases leading to knee 
dysfunction and disability among the elderly people.1,2 Globally, KOA is the 11th 
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leading cause of disability, affecting about 3.8% of the 
world’s population.3 With the progressively increasing 
aging population in China, the incidence of KOA has 
been on the rise, reaching about 85% among those aged 
over 65 years.4 The development of KOA is associated 
with a variety of factors, including age, sex, aging, trauma, 
obesity, inflammation, occupation, activity, metabolism, 
and heredity among others.5 Non-steroidal anti-inflamma
tory drugs (NSAIDs) are recommended for the treatment 
of early and middle-term KOA.6 Although their analgesic 
effects are very good, patients often develop pains after 
drug withdrawal. Cases of gastrointestinal discomfort, 
liver and kidney function damage as well as other adverse 
reactions have also been reported.7 Acupuncture and mox
ibustion have shown good therapeutic effects on KOA 
with few adverse reactions,8,9 and have been adopted in 
China’s Guidelines for the Diagnosis and Treatment of 
Osteoarthritis7 and the Guidelines of the American 
Academy of Orthopaedic Surgeons.10 There are many 
types of acupuncture and moxibustion treatments, with 
varying clinical effects. Direct comparisons of the curative 
effects of different acupuncture and moxibustion therapies 
have not been done so far. Therefore, we used network 
meta-analysis to compare the efficacy of different types of 
acupuncture and moxibustion therapies in KOA patients to 
provide a basis for selection of optimal acupuncture and 
moxibustion therapies in the clinical treatment of KOA.

Information and Methodology
Research Registration
The network meta-analysis research protocol was regis
tered on the PROSPERO at https://www.crd.york.ac.uk/ 
prospero/#recordDetails; Registration number: 
CRD42020203602. This network meta-analysis was con
ducted according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses for NMA guide
lines. See supplementary materials (Table S1).

Inclusion and Exclusion Criteria
i. Study type: randomized controlled trials (RCTs), not 
limited to blinding method, but limited to Chinese and 
English languages.

ii. Study participants: KOA patients diagnosed based 
on definitive diagnostic criteria, gender and age were 
unlimited.

iii. Interventions: treatment groups involved different 
acupuncture therapies, including conventional acupuncture 

alone, warm needle, electro-acupuncture, fire needle, 
blood-letting puncture, moxibustion, auricular acupunc
ture, auricular point sticking, acupoint catgut embedding 
and acupoint injection, control groups comprised of treat
ments such as western medicine, sham acupuncture and 
sham moxibustion; or a comparison between different 
acupuncture types.

iv. Outcome indicators: a. pain, stiffness, and joint 
function scores based on the Western Ontario and 
McMaster University Osteoarthritis Index (WOMAC); b. 
Visual Analogue Scale (VAS); c. Adverse events.

v. Exclusion criteria: a. Studies in which participants did 
not conform to the inclusion criteria, such as patients with 
other arthritis; b. studies without clear diagnostic criteria; c. 
Studies without any of the above outcome indicators; d. 
Studies using acupuncture combination therapy, such as acu
puncture combined with moxibustion, acupuncture com
bined with auricular acupuncture treatment; e. Studies using 
traditional Chinese medicine treatments in both groups, such 
as cupping and Chinese medicine compounds; f. For repeated 
publications, studies with the most complete data were 
selected; g. Abstracts or articles without specific data on 
relevant indicators, and which could not be obtained from 
the corresponding authors.

Search Strategy
Published RCTs on the application of acupuncture and 
moxibustion in the treatment of KOA were searched in 
PubMed, Cochrane Library, EMBASE, Web of Science, 
CNKI, VIP, Wanfang and China Biomedical Literature 
Databases. Chinese search terms were “zhen ci” (acupunc
ture), “dian zhen” (electro-acupuncture), “wen zhen jiu” 
(warm needle), “huo zhen” (fire needle), “ci luo” (blood- 
letting puncture), “ai jiu” (moxibustion), “er xue tie ya” 
(auricular acupoint sticking), “er zhen” (auricular acu
puncture), “xue wei mai xian” (acupoint catgut embed
ding), “xue wei zhu she” (acupoint injection), “xi gu 
guan jie yan” (knee osteoarthritis). English search terms 
were “acupuncture”, “electro-acupuncture “, “warm nee
dle”, “fire needle”, “blood-letting puncture”, “moxibus
tion”, “auricular application pressure”, “auricular needle”, 
“acupoint catgut embedding”, “acupoint injection”, “knee 
osteoarthritis”, “KOA”. PubMed database retrieval strate
gies are shown in Table 1.

Studies Screening and Data Extraction
Study screening and data extraction, as well as cross- 
checking, were independently performed by two 
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researchers. In case of disagreements, a third researcher 
was involved to reach a consensus. The following infor
mation was obtained: name of first author, publication 
year, KOA diagnostic criteria, sample size, gender, age, 
course of disease, study type, intervention, treatment 
course, and outcome indicators.

Risk Assessment of Bias in the Included 
Studies
The Cochrane System Evaluation Manual version 5.1.0 
RCT bias risk assessment tool was used to evaluate the 
quality of the included studies. This was done through 
random sequence generation, allocation concealment, par
ticipant and personnel blinding, outcome assessment 
blinding, incomplete outcome data, selective reporting, 
and other bias items. Two researchers graded the above 
contents as “low risk”, “high risk” and “unclear”, and 
cross-checked the obtained results. A third researcher 
was consulted if there were any disagreements. Finally, a 
bias risk diagram was drawn using RevMan5.3 software.

Statistical Analysis
Stata 14.0 software was used to draw an evidence network 
diagram to show comparisons of the intervention measures 

for each outcome indicator. For continuous variables, if the 
unit or tool of the measurement index was the same, the 
mean difference (MD) was used for analysis; if the mea
surement tools or units were inconsistent, the standardized 
mean difference (SMD) was used for analysis. Chi-square 
test was used to directly compare heterogeneity between 
research results, and I2 was used to determine level of 
heterogeneity. If results of the included studies showed 
no statistical heterogeneity (I2 < 50%, P > 0.1), a meta- 
analysis using the fixed effect model. If heterogeneity was 
found, the reasons for heterogeneity were further analyzed. 
If there was no obvious clinical heterogeneity or metho
dological heterogeneity, the random effect model was used 
for meta-analysis. Small sample effects or publication bias 
were detected using comparative corrected funnel plots. 
The GEMTC 0.14.3 software was used for network meta- 
analysis based on the Markov Chain Monte Carlo 
(MCMC) fitting consistent model under the Bayesian fra
mework. Four chains were used for simulation, and the 
number of iterations was set at 50,000. The potential scale 
reduction factor (PSRF) was estimated and deduced under 
the assumption that MCMC reached a stable convergence 
state. The stability and consistency of results were evalu
ated using the MCMC fitted inconsistency model.

Table 1 Retrieval Strategy of Studies from the PubMed Database

Number Search Terms

#1 Acupuncture [MeSH]
#2 Acupuncture [Title/Abstract]

#3 Pharmacopuncture [Title/Abstract]

#4 Electro-acupuncture [Title/Abstract]
#5 Warm needle [Title/Abstract]

#6 Fire needle [Title/Abstract]

#7 Blood-letting puncture [Title/Abstract]
#8 Moxibustion [MeSH]

#9 Moxibustion [Title/Abstract]
#10 Auricular application pressure [Title/Abstract]

#11 Auricular needle [Title/Abstract]

#12 Acupoint catgut embedding [Title/Abstract]
#13 Acupoint injection [Title/Abstract]

#14 #1OR#2OR#3OR#4OR#5OR#6OR#7OR#8OR#9OR#10OR#11OR#12OR#13

#15 Osteoarthritis, knee [MeSH]
#16 Osteoarthritis, knee [Title/Abstract]

#17 Knee osteoarthritis [Title/Abstract]

#18 Knee osteoarthritides [Title/Abstract]
#19 Osteoarthritis of knee [Title/Abstract]

#20 Osteoarthritis of the knee [Title/Abstract]

#21 KOA [Title/Abstract]
#22 #15OR#16OR#17OR#18OR#19OR#20OR#21

#23 #14AND#22
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Results
Study Retrieval Results
A total of 6290 relevant studies were retrieved. After 
primary screening and re-screening, 40 RCTs11–50 invol
ving 3215 patients were finally included in the study. The 
screening process of the included studies is shown in 
Figure 1.

Basic Features of the Included Studies
Among the 40 RCTs,11–50 6, 17, 16, 12, 9, 1, 18, 1, 1 and 1 
RCTs involved the application of moxibustion, electro- 
acupuncture, warm acupuncture, conventional acupunc
ture, fire needle, acupoint embedding, western medicine, 
placebo, sham acupuncture, and sham moxibustion, 
respectively. Among these studies, there were 2 three- 
arm trials12,38 and 38 double-arm trials;11,13–37,39–50 In 
addition, 23 trials13,14,18,20–22,24–28,31–34,36,40–43,46,49,50 

reported WOMAC pain scores, 2113,14,18,20–22,24–28,31– 

34,36,37,42,43,46,49 reported WOMAC stiffness scores, 21
13,14,18,20–22,25–28,31–34,36,37,40–42,46,49 reported WOMAC 
joint function scores, 2511–13,15–17,19,22,23,25,29,30,34– 

36,38,40,42–49 reported VAS scores while 12
11,20,24,31,32,37,39–41,44,48,49 reported adverse events. Basic 
characteristics of the included studies are shown in 
Table 2, whereas the characteristics of the interventions 
are shown in Table 3.

Risk of Bias Assessment Results of the 
Included Studies
i. Random sequence generation: Nineteen studies
12,14,18,20,22,25,26,28,29,32,36,37,39,42–44,46,48,49 used a table of ran
dom numbers, seven13,16,21,35,40,41,50 used computer-generated 
random numbers, one17 used a coin toss for randomization, 
one19 used random cards, while the remaining twelve
11,15,23,24,27,30,31,33,34,38,45,47 only mentioned the word “ran
dom”; ii. Allocation concealment: Three studies13,28,36 used 
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Records screened
(n = 2473 ) Records excluded (n=2086 ):

Inconsistent intervention 
(n=1335)

Not RCT (n=595)
Incomplete outcome (n=123)
Inconsistent objects (n=33)

Full-text articles 
assessed for eligibility

(n =387 ) Full-text articles excluded
(n=347 ):

Inconsistent intervention 
(n=123)

Not RCT (n=94)
Inconsistent outcome (n=57)
No outcome data (n=41)
No definitive diagnosis criteria 

(n=29)
Inconsistent objects (n=3)

Studies included in qualitative synthesis  
(n =40 )

Studies included in quantitative synthesis 
(meta-analysis) (n = 40 )

Figure 1 Flowchart of study screening.

https://doi.org/10.2147/JPR.S315956                                                                                                                                                                                                                                   

DovePress                                                                                                                                                               

Journal of Pain Research 2021:14 2212

Liu et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 2 Basic Features of the Included Studies

Included Studies Diagnostic Criteria Sample 
Size (T/ 
C)

Sex 
(Men/ 
Women)

Age (Year) Course of Disease 
(Year)

Zhang 201111 ACR 30/30 22/38 58.2 –

Zhou 201412 ACR 39/44/22 T:14/25 

C1:8/36 

C2:5/17

T:67±10 

C1:80±10 

C2:66±12

T:3 

C1:2.02 

C2:1.53

Zhou 201713 ACR 30/30 T:14/16 
C:13/17

T:59.07±7.89 
C:60.60±8.27

T:5.73±2.85 
C:5.50±2.54

Ren 201114 ACR 31/28 T:11/20 
C:8/20

T:64.03±7.24 
C:62.57±8.12

T:6.82±6.60 
C:7.15±7.72

Zhou 201515 ACR 40/40 T:17/23 
C:19/21

T:54.6±5.3 
C:53.8±7.6

T:17.2±2.2 (month) 
C:15.6±3.0 (month)

Zhang 201816 ACR 39/39 T:13/26 
C:15/24

T:61.36±2.24 
C:62.08±2.46

T:4.77±0.12 
C:4.68±0.28

Liu 202017 Guidelines for the diagnosis and treatment of 
osteoarthritis

41/37 T:2/39 
C:3/34

T:61.72±8.05 
C:60.98±7.56

T:2.13±0.98 
C:2.53±0.83

Guo 201618 Guidelines for the diagnosis and treatment of 
osteoarthritis

45/45 T:19/26 
C:17/28

T:56.00±7.25 
C:57.17±6.96

T:33.75±14.11 (month) 
C:32.35±13.72 (month)

Wu 201519 ACR 47/48 – T:58.75±1.21 
C:60.02±2.17

T:18±2 (month) 
C:19±3 (month)

Qiu 200620 ACR 30/30 T:5/25 
C:4/26

T:56.07 
C:55.37

T:8.95 
C:9.55

Gang2 01621 Guidelines for the diagnosis and treatment of 
osteoarthritis

43/45 T:19/24 
C:22/23

T:54±8 
C:54±8

T:1.1±0.6 
C:1.2±0.6

Gao 201122 ACR 34/35 T:13/21 
C:15/20

T:57.68±8.67 
C:58.57±8.89

T:37.35±10.83 (month) 
C:38.86±12.12 (month)

Wang 201723 Diagnostic criteria for blood stasis type of KOA 48/47 T:25/23 
C:24/23

T:56.15±7.36 
C:56.19±7.33

–

Yin 201724 Guidelines for the diagnosis and treatment of 
osteoarthritis

60/60 – – –

Ju 201725 ACR 30/30 T:6/24 
C:7/23

T:60±10 
C:64±6

T:29.89±29.74 (month) 
C:32.74±31.43 (month)

Wu 201226 ACR 30/30 T:11/19 
C:13/17

T:60.63±6.44 
C:59.87±6.77

T:3.47±1.27 
C:3.23±1.48

Chen 201827 Guidelines for the diagnosis and treatment of 
osteoarthritis

45/45 T:31/14 
C:28/17

T:65.51±3.26 
C:66.36±3.08

T:3.56±1.87 
C:3.49±1.76

Liu 201428 ACR 30/30 T:10/20 
C:12/18

T:58.07±8.76 
C:59.47±7.92

–

Tan 201629 Guidelines for the diagnosis and treatment of 
osteoarthritis

40/40 T:18/22 
C:17/23

T:52.72±5.83 
C:51.93±6.18

T:1–10 
C:1–12

(Continued)
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Table 2 (Continued). 

Included Studies Diagnostic Criteria Sample 
Size (T/ 
C)

Sex 
(Men/ 
Women)

Age (Year) Course of Disease 
(Year)

Ma 201530 Guidelines for the diagnosis and treatment of 
osteoarthritis

54/54 T:22/32 
C:19/35

T:53.2±7.5 
C:56.3±8.6

T:3.2±1.4 
C:4.4±1.5

Chen 201231 ACR 30/30 T:8/22 
C:9/21

T:59±12 
C:59±16

T:50.23±47.50 (month) 
C:62.20±45.67 (month)

Jiang 201332 ACR 42/44 T:18/24 
C:21/23

T:65.7±3.9 
C:67.7±4.5

T:3.7±0.9 
C:4.2±1.5

Ren 201833 ACR 54/54 T:23/31 
C:25/29

T:67.1±4.6 
C:68.7±5.2

T:4.9±1.5 
C:4.6±1.7

Zhang 201634 Standard of diagnosis and curative effect of disease 
and syndrome in TCM

30/30 T:18/12 
C:19/11

T:56.0±2.9 
C:55.9±2.8

T:5.6±0.5 
C:5.7±0.5

Pan 202035 ACR 35/35 T:11/24 
C:9/26

T:65.086 
C:64.2

T:3.34±1.72 
C:3.03±1.33

Ji 201236 Guiding principles of clinical research on new chinese 
medicine

30/30 T:12/18 
C:11/19

T:56.73±10.08 
C:58.77±7.98

T:38.17±23.99 (month) 
C:39.23±25.54 (month)

Shen 201737 Standard of diagnosis and curative effect of disease 
and syndrome in TCM

100/100 T:54/46 
C:51/49

T:66.12±2.09 
C:66.51±2.12

T:3.31±0.23 
C:3.35±0.12

Miao 201438 Guidelines for the diagnosis and treatment of 
osteoarthritis

35/35/35 T:5/30 
C1:9/26 

C2:7/28

T:57.5±9.7 
C1:56.3±8.9 

C2:60.4±10.5

T:5.6±3.8 
C1:6.4±4.2 

C2:6.8±3.3

Zhang 201639 Guidelines for the diagnosis and treatment of 
arthritis

28/28 T:11/17 

C:12/16

T:62.3±5.1 

C:61.8±4.7

T:8.7±3.6 

C:8.4±3.4

Lin 201840 The National Institute for Health and Clinical 

Excellence Guidelines 2014 Edition criteria

21/21 T:4/17 

C:1/20

T:59.5±7.5 

C:60.0±7.3

T:60.0±45.9(month) 

C:63.1±45.4(month)

Zhao 201441 ACR 55/55 T:16/39 

C:21/34

T:65.80±7.45 

C:64.55±8.38

–

Zhang 201342 ACR 33/34 T:13/20 

C:14/20

T:57±8 

C:58±9

T:38±10 (month) 

C:38±11 (month)

Zheng 201643 ACR 35/35 T:16/19 

C:15/20

T:62.39±8.004 

C:61.41±8.203

T:135.97±74.068 (month) 

C:128.03±70.194 (month)

Lu 201144 ACR 27/27 T:6/21 

C:8/19

T:54.11±9.46 

C:60.81±10.09

T:3.83±5.78 

C:3.69±2.98

Li 202045 Guidelines for the diagnosis and treatment of 
osteoarthritis

36/36 T:12/24 

C:14/22

T:58.54±8.41 

C:56.52±7.91

–

Tang 201746 Guidelines for the diagnosis and treatment of 
osteoarthritis

30/30 T:8/22 

C:9/21

T:59.64 

C:60.40

T:2.62 

C:2.73

Song 202047 Guidelines for the diagnosis and treatment of 
osteoarthritis

30/30 T:12/18 

C:14/16

T:53.83±5.37 

C:53.47±7.34

T:37.90±16.01 (month) 

C:34.67±19.78 (month)

Lin 201248 Guidelines for the diagnosis and treatment of 
osteoarthritis

30/30 T:14/16 

C:16/14

T:48.47±11.95 

C:50.07±9.7

T:4.97±7.1 (month) 

C:9.83±17.74 (month)

(Continued)
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sealed opaque envelopes, one study40 used identical and 
ordered drug containers, one study41 used alphabetic codes, 
while the remaining thirty-five studies did not mention alloca
tion concealment; iii. Blinding of patients and experimental
ists: Four studies13,14,40,41 blinded patients and 
experimentalists; iv. Blinding of outcome evaluators: Five 
studies13,14,36,40,41 blinded outcome evaluators; v. Incomplete 
result data, selective reporting, other bias: The results of 40 
studies11–50 were all complete, without selective reporting and 
other bias. Results of bias risk assessment are shown in 
Figure 2.

Directly Compared Meta-Analysis Results
Visual Analogue Scale
Results of the meta-analysis showed that the VAS score of 
the moxibustion group was significantly better than that of 
the western medicine group (4 RCTs; SMD 0.624, 95% CI 
1.239 to 0.009; I2 =82.10%, P = 0.001), whereas the VAS 
score of the western medicine group was significantly 
better than that of the electro-acupuncture group (6 
RCTs; SMD 1.201, 95% CI 0.169 to 2.223; I2 =95.80%, 
P<0.00001). The VAS score of conventional acupuncture 
group was significantly better than that of warm needle 
group (3 RCTs; SMD 2.974, 95% CI 0.798 to 5.150; I2 

=97.60%, P<0.00001) and fire needle group (3 RCTs; 
SMD 1.22, 95% CI 0.681 to 1.760; I2 =67.5%, P=0.046), 
and the VAS score of warm needle group was substantially 
better than that of fire needle group (3 RCTs; SMD 1.432, 
95% CI 0.669 to 2.194; I2 =80.90%, P=0.005) (P<0.05). 
Descriptive analysis results showed that VAS score of 
electro-acupuncture group was significantly better than 
that of conventional acupuncture group, and VAS score 
of conventional acupuncture group was significantly better 
than that of sham acupuncture group. The VAS score of 
western medicine group was significantly better than that 

of fire needle group (P<0.05). There was no significant 
difference among other interventions in the aforemen
tioned scores (P>0.05). See supplementary materials 
(Table S2).

WOMAC Pain Score
Meta-analysis results showed that the WOMAC pain score 
of the western medicine group was significantly better than 
that of the warm needle group (4 RCTs; SMD 0.664, 95% 
CI 0.306 to 1.022; I2 =62.10%, P=0.048), while the 
WOMAC pain score of the warm needle group was sig
nificantly better than that of the fire needle group (3 RCTs; 
SMD 0.956, 95% CI 0.139 to 1.774; I2 =88.10%, 
P<0.00001) (P<0.05). Descriptive analysis results showed 
that WOMAC pain score of electro-acupuncture group 
was significantly better than that of conventional acupunc
ture group, and WOMAC pain score of conventional acu
puncture group was significantly better than that of warm 
needle group and that of the fire needle group (P<0.05). 
There was no differences among other interventions in the 
aforementioned scores, (P>0.05). See supplementary 
materials (Table S1).

WOMAC Joint Function Score
Meta-analysis results showed that the WOMAC joint func
tion score of the western medicine group was significantly 
better than that of the electro-acupuncture group (4 RCTs; 
SMD 0.419, 95% CI 0.209 to 0.629; I2 =20.90%, P=0.285) 
and that of the warm needle group (4 RCTs; SMD 0.646, 
95% CI 0.201 to 1.091; I2 =75.40%, P=0.007) (P<0.05). 
Descriptive analysis results showed that WOMAC joint 
function score of moxibustion group was significantly better 
than that of western medicine group, and WOMAC joint 
function score of western medicine group was significantly 
better than that of conventional acupuncture group, and 
WOMAC joint function score of electro-acupuncture group 

Table 2 (Continued). 

Included Studies Diagnostic Criteria Sample 
Size (T/ 
C)

Sex 
(Men/ 
Women)

Age (Year) Course of Disease 
(Year)

He 201849 ACR 57/55 T:26/31 
C:22/33

T:56±5 
C:58±5

T:73.28±29.24 (month) 
C:71.09±27.96 (month)

Fan 201650 Guidelines for the diagnosis and treatment of 
osteoarthritis

54/54 T:33/21 
C:30/24

T:58±6.2 
C:56±8.4

T:14.8±8.8 (month) 
C:12.7± 

7.3 (month)

Abbreviations: ACR, American College of Rheumatology; T, treatment group; C, control group; -, not mentioned.
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Table 3 Characteristics of Interventions

Included 
Studies

Study Type Interventions Course of 
Treatment 
(Week)

Outcome 
Indicators

Treatment Group Control Group

Zhang 201111 Double-arm Moxibustion celecoxib 200 mg, 1/d 6 d,e

Zhou 201412 Three-arm Moxibustion C1:electro-acupuncture 

C2:celecoxib 200 mg, 1/d

4 d

Zhou 201713 Double-arm Moxibustion Diclofenac sodium gel 4 a,b,c,d

Ren 201114 Double-arm Moxibustion Sham moxibustion 6 a,b,c

Zhou 201515 Double-arm Electro-acupuncture Diclofenac sodium sustained release capsules 50 mg, 
1/d

4 d

Zhang 201816 Double-arm Electro-acupuncture Meloxicam dispersible tablets 7.5 mg, 1/d 2 d

Liu 202017 Double-arm Electro-acupuncture Conventional acupuncture 4 d

Guo 201618 Double-arm Electro-acupuncture Diclofenac sodium double release enteric capsules 75 

mg, 1/d

3 a,b,c

Wu 201519 Double-arm Electro-acupuncture Votalin emulsion 4 d

Qiu 200620 Double-arm Electro-acupuncture Futarin sustained-release tablets 75 mg, 1/d 4 a,b,c,e

Gang 201621 Double-arm Electro-acupuncture Meloxicam tablets 7.5 mg, 1/d 6 a,b,c

Gao 201122 Double-arm Electro-acupuncture Warm needle 8 a,b,c,d

Wang 201723 Double-arm Electro-acupuncture Warm needle 3 d

Yin 201724 Double-arm Electro-acupuncture Glucosamine 240 mg, 1/d 8 a,b,e

Ju 201725 Double-arm Electro-acupuncture Celecoxib capsules 200 mg, 1/d 2 a,b,c,d

Wu 201226 Double-arm Electro-acupuncture Conventional acupuncture 4 a,b,c

Chen 201827 Double-arm Warm needle Glucosamine sulfate capsules 314 mg, 2 capsules/ 

times, 3 times/ d

4 a,b,c

Liu 201428 Double-arm Warm needle Electro-acupuncture 4 a,b,c

Tan 201629 Double-arm Warm needle Conventional acupuncture 3 d

Ma 201530 Double-arm Warm needle Conventional acupuncture 4 d

Chen 201231 Double-arm Warm needle Ibuprofen sustained release capsules 300 mg, 2 times/ 
d

3 a,b,c,e

Jiang 201332 Double-arm Warm needle Glucosamine sulfate tablets 314 mg, 2 tablets/times, 3 
times/d

8 a,b.c.e

Ren 201833 Double-arm Warm needle Glucosamine hydrochloride tablets 240 mg, 2 tablets/ 
times, 3 times/d

20 a,b,c

Zhang 201634 Double-arm Warm needle Conventional acupuncture 4 a,b,c,d

Pan 202035 Double-arm Acupoint catgut 

embedding

Conventional acupuncture 3 d

Ji 201236 Double-arm Electro-acupuncture Warm needle 8 a,b,c,d

(Continued)
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was significantly better than that of conventional acupuncture 
group, and WOMAC joint function score of conventional 
acupuncture group was significantly better than that of warm 
needle group, and the differences were statistically signifi
cant (P<0.05). There was no statistical significance in the 
comparison of other interventions (P>0.05). See supplemen
tary materials (Table S1).

WOMAC Stiffness Score
Meta-analysis results showed that the WOMAC stiffness 
score of the western medicine group was significantly better 
than that of the electro-acupuncture group (6 RCTs; SMD 
1.201, 95% CI 0.169 to 2.223; I2 =95.80%, P<0.00001), 
while the WOMAC stiffness score of the electro-acupuncture 
group was significantly better than that of the warm needle (3 
RCTs; SMD 0.671, 95% CI 0.377 to 0.965; I2 =1.30%, 
P=0.363) (P<0.05). Descriptive analysis results showed 
that WOMAC stiffness score of moxibustion group was 

significantly better than that of sham moxibustion group, 
and WOMAC stiffness score of western medicine group 
and electro-acupuncture group were significantly better 
than that of conventional acupuncture group, respectively, 
and WOMAC stiffness score of conventional acupuncture 
group was significantly better than that of warm needle group 
and that of fire needle group, respectively (P<0.05). There 
was no significant difference in the aforementioned scores 
among other interventions (P>0.05). See supplementary 
materials (Table S1).

Heterogeneity Analysis
In the direct comparison meta-analysis, most results were 
heterogeneous. Through the analysis of original data, we 
found that the lack of description of blind methods and alloca
tion concealment in included studies may lead to methodolo
gical heterogeneity, at the same time, the inclusion of 
population, KOA stage and other factors may cause clinical 

Table 3 (Continued). 

Included 
Studies

Study Type Interventions Course of 
Treatment 
(Week)

Outcome 
Indicators

Treatment Group Control Group

Shen 201737 Double-arm Conventional 

acupuncture

Diclofenac sodium emulsion 4 b,c,e

Miao 201438 Three-arm Moxibustion C1: electro-acupuncture 

C2: celecoxib capsules 200 mg, 1/d

4 d

Zhang 201639 Double-arm Conventional 

acupuncture

Warm needle 4 e

Lin 201840 Double-arm Conventional 

acupuncture

Sham acupuncture 26 a,b,d,e

Zhao 201441 Double-arm Moxibustion Sham moxibustion 6 a,c,e

Zhang 201342 Double-arm Fire needle Warm needle 4 a,b,c,d

Guo 201643 Double-arm Fire needle Conventional acupuncture 3 a,b,d

Lu 201144 Double-arm Fire needle Warm needle 4 d,e

Li 202045 Double-arm Fire needle Conventional acupuncture 24 d

Tang 201746 Double-arm Fire needle Warm needle 4 a,b,c,d

Song 202047 Double-arm Fire needle Celecoxib capsules 200 mg, 1/d; diclofenac sodium 

diethylamine emulsion agent 200 mg, 3 times/d

3 d

Lin 201248 Double-arm Fire needle Conventional acupuncture 4 d,e

He 201849 Double-arm Electro-acupuncture Fire needle 4 a,b,c,d,e

Fan 201650 Double-arm Fire needle Warm needle 4 a

Notes: a, WOMAC pain scores; b, WOMAC stiffness scores; c, WOMAC joint function scores; d, VAS scores; e. Adverse events.
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heterogeneity, but since the original study did not specify these 
details and the number of included studies was small, further 
subgroup analysis could not be performed to explore the 
source of heterogeneity. However, the sensitivity analysis of 
the study results by a one-by-one exclusion method showed 
that the results were stable after the exclusion of any study. 
Therefore, we can ignore this heterogeneity and use a random 
effects model to analyze the results.

Comparison Results of Network Meta- 
Analysis
Evidence Network Diagram
Twenty-three studies13,14,18,20–22,24–28,31–34,36,40–43,46,49,50 

reported WOMAC pain scores, forming five closed loops, 
that is electro-acupuncture-conventional acupuncture-warm 
needle, western medicine-electro-acupuncture-warm needle, 
electro-acupuncture-conventional acupuncture-fire needle, 
fire needle-conventional acupuncture-warm needle and elec
tro-acupuncture-warm needle-fire needle; Twenty-one 
studies13,14,18,20–22,24–28,31–34,36,37,42,43,46,49 reported 
WOMAC stiffness scores, forming seven closed loops, 
that is western medicine-electro-acupuncture-conventional 
acupuncture, electro-acupuncture-conventional acupunc
ture-fire needle, electro-acupuncture-conventional acupunc
ture-warm needle, warm needle-fire needle-conventional 
acupuncture, western medicine-warm needle-conventional 
acupuncture, western medicine-electro-acupuncture-warm 
needle, electro-acupuncture-warm needle-fire needle; 
Twenty-one studies13,14,18,20–22,25–28,31–34,36,37,40–42,46,49 

reported WOMAC joint function scores, forming five 
closed loops, that is electro-acupuncture-conventional acu
puncture-warm needle, western medicine-electro-acupunc
ture-conventional acupuncture, western medicine- 
conventional acupuncture-warm needle, western medicine- 
electro-acupuncture-warm needle, electro-acupuncture- 
warm needle-fire needle; Twenty-five studies11–13,15– 

17,19,22,23,25,29,30,34–36,38,40,42–49 reported VAS scores, form
ing six closed loops, that is moxibustion-western medicine- 
electro-acupuncture, electro-acupuncture-conventional acu
puncture-warm needle, electro-acupuncture-conventional 
acupuncture-fire needle, fire needle-conventional acupunc
ture-warm needle, western medicine -electro-acupuncture- 
fire needle, electro-acupuncture-warm needle-fire needle. 
The thicker the line between the two measures, the larger 
the number of pairable studies between the two measures, 
the larger the node, and the larger the study sample size of 

the intervention involved (Figure 
3Figure 4Figure 5Figure –6).

Network Meta-Analysis of WOMAC Pain Scores
WOMAC pain scores were reported in 23 studies.
13,14,18,20–22,24–28,31–34,36,40–43,46,49,50 Convergence assess
ment revealed that PSRF values tended to 1 and results 
of the incongruity model were similar to those of the 
congruity model, indicating that the stability and consis
tency of the indicators were good, therefore, the MCMC 
congruity model was used for network meta-analysis of 
WOMAC pain scores. It was found that the warm needle 
was superior to conventional acupuncture and western 
medicine; fire needle was superior to western medicine, 
electro-acupuncture, conventional acupuncture, warm nee
dle and sham acupuncture while electro-acupuncture was 
superior to conventional acupuncture. WOMAC pain 
scores among other different acupuncture treatments 
showed no significant statistical difference (Table 4). 
Treatment ranking of WOMAC pain scores were: fire 
needle > warm needle > electro-acupuncture > western 
medicine > moxibustion > conventional acupuncture > 
sham acupuncture > sham moxibustion (Table 5).

Network Meta-Analysis of WOMAC Stiffness Scores
WOMAC stiffness scores were reported in 21 studies.
13,14,18,20–22,24–28,31–34,36,37,42,43,46,49 Convergence assess
ment showed that PSRF values tended to 1, and the 
convergence effect was satisfactory, the results of the 
incongruity model were similar to those of the congruity 
model, without significant changes, indicating that the 
stability and consistency of the indicators were good, 
therefore, the MCMC congruity model was used for net
work meta-analysis of WOMAC stiffness scores. It was 
found that electro-acupuncture was superior to western 
medicine and sham moxibustion, fire needle and warm 
needle were superior to western medicine and sham mox
ibustion, the difference was statistically significant. There 
was no statistically significant difference in improving 
WOMAC stiffness scores between other acupuncture treat
ments (Table 6). In the ranking of conformance model 
analysis, fire needle > warm needle > electro-acupuncture 
> conventional acupuncture > western medicine > mox
ibustion > sham moxibustion (Table 7).

Network Meta-Analysis of WOMAC Joint Function 
Scores
WOMAC joint function scores were reported in 21 
studies.13,14,18,20–22,25–28,31–34,36,37,40–42,46,49 According to 
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the Monte Carlo simulation iteration, the PSRF value 
tended to 1, and the convergence effect was good. 
Results of the incongruity model were similar to those of 

Figure 2 Evaluation results of bias risk.

Figure 3 Evidence network diagram of WOMAC pain score for different acupunc
ture treatments for knee osteoarthritis. 
Notes: 1-moxibustion; 2-western medicine; 3-electro-acupuncture; 4-sham moxibus
tion; 5-conventional acupuncture; 6-warm needle; 7-sham acupuncture; 8-fire needle

Figure 4 Evidence network diagram of a WOMAC stiffness score for different 
acupuncture treatments for KOA. 
Notes: 1-moxibustion; 2-western medicine; 3-electro-acupuncture; 4-sham mox
ibustion; 5-conventional acupuncture; 6-warm needle; 7-fire needle
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the congruity model, without significant changes, indicat
ing that stability and consistency of the indicators were 
good, therefore, the MCMC congruity model was used for 

Figure 5 Evidence network diagram showing WOMAC joint function score for 
different acupuncture treatments for KOA. 
Notes: 1-moxibustion; 2-western medicine; 3-electro-acupuncture; 4-sham moxibus
tion; 5-conventional acupuncture; 6-warm needle; 7-sham acupuncture; 8-fire needle

Figure 6 Evidence network diagram of VAS score for different acupuncture treat
ments for KOA. 
Notes: 1-moxibustion; 2-western medicine; 3-electro-acupuncture; 4-conventional acu
puncture; 5-warm needle; 6-acupoint catgut embedding; 7-sham acupuncture; 8-fire 
needle
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network meta-analysis of WOMAC joint function scores. 
It was found that fire needle, warm needle and electro- 
acupuncture yielded significantly better results in improv
ing WOMAC joint function scores compared to conven
tional acupuncture and western medicine. There were no 
significant difference in the WOMAC joint function scores 
among the other acupuncture treatments (Table 8). In the 
ranking of conformance model analysis, fire needle > 
electro-acupuncture > warm needle > moxibustion > wes
tern medicine > conventional acupuncture > sham acu
puncture > sham moxibustion (Table 9).

Network Meta-Analysis of VAS Scores
VAS scores were reported in 25 studies.11–13,15– 

17,19,22,23,25,29,30,34–36,38,40,42–49 Convergence assessment 
showed that PSRF values tended to 1, and the conver
gence effect was satisfactory. Results of the incongruity 
model were similar to those of the congruity model, 
indicating that the stability and consistency of the indi
cators were good, therefore, the MCMC congruity model 
was used for network meta-analysis of VAS scores. The 
results showed that electro-acupuncture was superior to 
western medicine, conventional acupuncture and sham 
acupuncture while fire needle was superior to conven
tional acupuncture and sham acupuncture (Table 10). 
The probability ranking conducted with the MCMC 
method revealed that fire needle > electro-acupuncture > 
moxibustion > warm needle > western medicine > con
ventional acupuncture > acupoint catgut embedding > 
sham acupuncture in improving VAS scores (Table 11).

Small Sample Effect Estimation
A comparative correction funnel plot was used to evaluate 
the outcome of the WOMAC pain scores (Figure 7). The 
funnel plot was not completely symmetric, suggesting that 

there may be some publication bias or small sample effect 
in the research network.

Adverse Events
Twelve studies11,20,24,31,32,37,39–41,44,48,49 reported the 
occurrence of adverse events (Table 12). Overall, there 
were only mild adverse reactions but no serious adverse 
reactions in the treatment of KOA by different acupunc
ture and moxibustion treatments.

Discussion
According to the first-line management protocol recom
mended by Osteoarthritis Research Society International 
(OARSI), conservative treatment (drug therapy and non-drug 
therapy) plays an important role in the management of 
osteoarthritis.51 However, due to adverse reactions which 
decrease patient compliance, the benefit-risk ratios of such 
interventions in KOA patients require urgent investigation.52,53 

Traditional Chinese medicine classifies KOA as “bi zheng” 
(arthralgia syndrome). In China, acupuncture and moxibustion 
therapies have been used in the treatment of arthralgia syn
drome for thousands of years, and this in ancient period in the 
Chinese book Lingshu. Acupuncture and moxibustion thera
pies are widely used in clinical practice and have high efficacy 
and strong safety.54,55 Studies have shown that these therapies 
can improve the pain threshold by promoting the release of 
analgesic substances in KOA patients.56

Herein, the effects of acupuncture and moxibustion ther
apy on WOMAC pain, stiffness, joint function scores and 
VAS scores in KOA patients were investigated. Results 
showed that warm needle was superior to conventional acu
puncture and western medicine, fire needle was superior to 
western medicine, electro-acupuncture, conventional acu
puncture, warm needle and sham acupuncture, while elec
tro-acupuncture was superior to conventional acupuncture in 

Table 5 Ranking Probability Table of WOMAC Pain Scores

Intervention Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Rank 6 Rank 7 Rank 8

Moxibustion 0.01 0.09 0.13 0.25 0.24 0.11 0.13 0.04
Western medicine 0.01 0.04 0.19 0.45 0.31 0.01 0 0

Electro-acupuncture 0 0 0.01 0.06 0.22 0.5 0.21 0.01

Sham moxibustion 0.58 0.12 0.11 0.05 0.03 0.03 0.04 0.03
Conventional acupuncture 0.11 0.39 0.38 0.09 0.02 0 0 0

Warm needle 0 0 0 0.03 0.11 0.31 0.53 0.01

Sham acupuncture 0.29 0.36 0.18 0.08 0.06 0.02 0.02 0.01
Fire needle 0 0 0 0 0 0.01 0.07 0.91

Notes: The bold font represents the probability of ordering the therapy.

Journal of Pain Research 2021:14                                                                                                     https://doi.org/10.2147/JPR.S315956                                                                                                                                                                                                                       

DovePress                                                                                                                       
2221

Dovepress                                                                                                                                                               Liu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Ta
bl

e 
6 

R
es

ul
ts

 o
f N

et
w

or
k 

M
et

a-
A

na
ly

si
s 

of
 W

O
M

A
C

 S
tif

fn
es

s 
Sc

or
es

 o
f D

iff
er

en
t 

A
cu

pu
nc

tu
re

 T
re

at
m

en
ts

 fo
r 

KO
A

M
ox

ib
us

tio
n

0.
22

 (
−2

.6
7,

 3
.2

0)
−1

.0
6 

(−
4.

21
, 2

.1
0)

8.
44

 (
−0

.1
5,

 1
6.

98
)

0.
10

 (
−3

.2
2,

 3
.4

9)
−1

.3
2 

(−
4.

44
, 1

.8
9)

−1
.7

0 
(−

5.
12

, 1
.6

8)

−0
.2

2 
(−

3.
20

, 2
.6

7)
W

es
te

rn
 m

ed
ic

in
e

−1
.2

9 
(−

2.
39

, −
0.

16
)

8.
27

 (
−0

.9
7,

 1
7.

20
)

−0
.1

3 
(−

1.
77

, 1
.5

2)
−1

.5
4 

(−
2.

71
, −

0.
31

)
−1

.9
5 

(−
3.

70
, −

0.
15

)
1.

06
 (

−2
.1

0,
 4

.2
1)

1.
29

 (
0.

16
, 2

.3
9)

El
ec

tr
o-

ac
up

un
ct

ur
e

9.
57

 (
0.

21
, 1

8.
64

)
1.

16
 (

−0
.4

8,
 2

.7
6)

−0
.2

4 
(−

1.
43

, 0
.9

1)
−0

.6
6 

(−
2.

33
, 1

.0
3)

−8
.4

4 
(−

16
.9

8,
 0

.1
5)

−8
.2

7 
(−

17
.2

0,
 0

.9
7)

−9
.5

7 
(−

18
.6

4,
 −

0.
21

)
Sh

am
 m

ox
ib

us
tio

n
−8

.3
5 

(−
17

.5
1,

 0
.9

9)
−9

.7
8 

(−
18

.8
6,

 −
0.

43
)

−1
0.

21
 (
−1

9.
34

, −
0.

70
)

−0
.1

0 
(−

3.
49

, 3
.2

2)
0.

13
 (

−1
.5

2,
 1

.7
7)

−1
.1

6 
(−

2.
76

, 0
.4

8)
8.

35
 (

−0
.9

9,
 1

7.
51

)
C

on
ve

nt
io

na
l a

cu
pu

nc
tu

re
−1

.3
9 

(−
3.

07
, 0

.2
3)

−1
.8

2 
(−

3.
68

, 0
.1

1)

1.
32

 (
−1

.8
9,

 4
.4

4)
1.

54
 (

0.
31

, 2
.7

1)
0.

24
 (

−0
.9

1,
 1

.4
3)

9.
78

 (
0.

43
, 1

8.
86

)
1.

39
 (

−0
.2

3,
 3

.0
7)

W
ar

m
 n

ee
dl

e
−0

.4
2 

(−
1.

94
, 1

.1
7)

1.
70

 (
−1

.6
8,

 5
.1

2)
1.

95
 (

0.
15

, 3
.7

0)
0.

66
 (

−1
.0

3,
 2

.3
3)

10
.2

1 
(0

.7
0,

 1
9.

34
)

1.
82

 (
−0

.1
1,

 3
.6

8)
0.

42
 (

−1
.1

7,
 1

.9
4)

Fi
re

 n
ee

dl
e

N
ot

es
: T

he
 a

bo
ve

 d
at

a 
re

pr
es

en
t 

th
e 

co
nfi

de
nc

e 
in

te
rv

al
. T

he
 b

ol
d 

fo
nt

 in
di

ca
te

s 
th

at
 t

he
re

 w
as

 a
 s

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t 
di

ffe
re

nc
e 

be
tw

ee
n 

th
e 

tw
o 

tr
ea

tm
en

ts
.

Ta
bl

e 
7 

R
an

ki
ng

 P
ro

ba
bi

lit
y 

Ta
bl

e 
of

 W
O

M
A

C
 S

tif
fn

es
s 

Sc
or

es

In
te

rv
en

ti
on

R
an

k 
1

R
an

k 
2

R
an

k 
3

R
an

k 
4

R
an

k 
5

R
an

k 
6

R
an

k 
7

M
ox

ib
us

tio
n

0.
01

0.
36

0.
16

0.
2

0.
08

0.
07

0.
11

W
es

te
rn

 m
ed

ic
in

e
0.

02
0.

31
0.

47
0.

18
0.

01
0

0

El
ec

tr
o-

ac
up

un
ct

ur
e

0
0

0.
03

0.
17

0.
46

0.
25

0.
09

Sh
am

 m
ox

ib
us

tio
n

0.
95

0.
01

0.
01

0.
01

0
0.

01
0.

01

C
on

ve
nt

io
na

l a
cu

pu
nc

tu
re

0.
02

0.
3

0.
31

0.
29

0.
05

0.
02

0.
01

W
ar

m
 n

ee
dl

e
0

0
0.

01
0.

09
0.

27
0.

44
0.

19
Fi

re
 n

ee
dl

e
0

0.
01

0.
01

0.
05

0.
12

0.
21

0.
59

N
ot

es
: T

he
 b

ol
d 

fo
nt

 r
ep

re
se

nt
s 

th
e 

pr
ob

ab
ili

ty
 o

f o
rd

er
in

g 
th

e 
th

er
ap

y.

https://doi.org/10.2147/JPR.S315956                                                                                                                                                                                                                                   

DovePress                                                                                                                                                               

Journal of Pain Research 2021:14 2222

Liu et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Ta
bl

e 
8 

R
es

ul
ts

 o
f N

et
w

or
k 

M
et

a-
A

na
ly

si
s 

of
 W

O
M

A
C

 Jo
in

t 
Fu

nc
tio

n 
Sc

or
es

 o
f D

iff
er

en
t 

A
cu

pu
nc

tu
re

 T
re

at
m

en
ts

 fo
r 

KO
A

M
ox

ib
us

tio
n

4.
62

 (
−5

.6
4,

 1
5.

13
)

−1
.3

4 
(−

12
.7

1,
 9

.9
1)

4.
77

 (
−7

.9
7,

 1
6.

18
)

5.
87

 (
−6

.3
1,

 1
8.

18
)

−0
.7

3 
(−

12
.0

2,
 1

0.
72

)
7.

49
 (

−8
.9

4,
 2

4.
30

)
−3

.9
6 

(−
16

.4
7,

 8
.9

8)

−4
.6

2 
(−

15
.1

3,
 5

.6
4)

W
es

te
rn

 m
ed

ic
in

e
−6

.0
0 

(−
10

.3
8,

 −
1.

98
)

0.
13

 (
−1

6.
45

, 1
5.

20
)

1.
22

 (
−5

.2
0,

 7
.3

1)
−5

.3
8 

(−
9.

77
, −

1.
32

)
2.

85
 (

−9
.8

0,
 1

5.
53

)
−8

.5
4 

(−
15

.7
4,

 −
1.

59
)

1.
34

 (
−9

.9
1,

 1
2.

71
)

6.
00

 (
1.

98
, 1

0.
38

)
El

ec
tr

o-
ac

up
un

ct
ur

e
6.

12
 (

−1
0.

79
, 2

1.
85

)
7.

21
 (

1.
00

, 1
3.

55
)

0.
59

 (
−3

.5
3,

 4
.8

8)
8.

91
 (

−3
.7

9,
 2

1.
62

)
−2

.5
6 

(−
9.

23
, 3

.8
9)

−4
.7

7 
(−

16
.1

8,
 7

.9
7)

−0
.1

3 
(−

15
.2

0,
 1

6.
45

)
−6

.1
2 

(−
21

.8
5,

 1
0.

79
)

Sh
am

 m
ox

ib
us

tio
n

1.
04

 (
−1

5.
13

, 1
8.

93
)

−5
.5

5 
(−

21
.2

0,
 1

1.
29

)
2.

71
 (

−1
6.

74
, 2

3.
65

)
−8

.7
2 

(−
25

.3
9,

 9
.1

8)

−5
.8

7 
(−

18
.1

8,
 6

.3
1)

−1
.2

2 
(−

7.
31

, 5
.2

0)
−7

.2
1 

(−
13

.5
5,

 −
1.

00
)

−1
.0

4 
(−

18
.9

3,
 1

5.
13

)
C

on
ve

nt
io

na
l a

cu
pu

nc
tu

re
−6

.5
9 

(−
12

.8
6,

 −
0.

30
)

1.
65

 (
−9

.2
8,

 1
2.

84
)

−9
.7

5 
(−

18
.2

1,
 −

1.
32

)

0.
73

 (
−1

0.
72

, 1
2.

02
)

5.
38

 (
1.

32
, 9

.7
7)

−0
.5

9 
(−

4.
88

, 3
.5

3)
5.

55
 (

−1
1.

29
, 2

1.
20

)
6.

59
 (

0.
30

, 1
2.

86
)

W
ar

m
 n

ee
dl

e
8.

30
 (

−4
.3

1,
 2

0.
98

)
−3

.1
4 

(−
9.

22
, 2

.9
4)

−7
.4

9 
(−

24
.3

0,
 8

.9
4)

−2
.8

5 
(−

15
.5

3,
 9

.8
0)

−8
.9

1 
(−

21
.6

2,
 3

.7
9)

−2
.7

1 
(−

23
.6

5,
 1

6.
74

)
−1

.6
5 

(−
12

.8
4,

 9
.2

8)
−8

.3
0 

(−
20

.9
8,

 4
.3

1)
Sh

am
 a

cu
pu

nc
tu

re
−1

1.
48

 (
−2

5.
41

, 2
.6

4)

3.
96

 (
−8

.9
8,

 1
6.

47
)

8.
54

 (
1.

59
, 1

5.
74

)
2.

56
 (

−3
.8

9,
 9

.2
3)

8.
72

 (
−9

.1
8,

 2
5.

39
)

9.
75

 (
1.

32
, 1

8.
21

)
3.

14
 (

−2
.9

4,
 9

.2
2)

11
.4

8 
(−

2.
64

, 2
5.

41
)

Fi
re

 n
ee

dl
e

N
ot

es
: T

he
 a

bo
ve

 d
at

a 
re

pr
es

en
t 

th
e 

co
nfi

de
nc

e 
in

te
rv

al
. T

he
 b

ol
d 

fo
nt

 in
di

ca
te

s 
th

at
 t

he
re

 w
as

 a
 s

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t 
di

ffe
re

nc
e 

be
tw

ee
n 

th
e 

tw
o 

tr
ea

tm
en

ts
.

Ta
bl

e 
9 

R
an

ki
ng

 P
ro

ba
bi

lit
y 

Ta
bl

e 
of

 W
O

M
A

C
 Jo

in
t 

Fu
nc

tio
n 

Sc
or

es

In
te

rv
en

ti
on

R
an

k 
1

R
an

k 
2

R
an

k 
3

R
an

k 
4

R
an

k 
5

R
an

k 
6

R
an

k 
7

R
an

k 
8

M
ox

ib
us

tio
n

0.
02

0.
07

0.
08

0.
14

0.
24

0.
11

0.
17

0.
17

W
es

te
rn

 m
ed

ic
in

e
0.

08
0.

21
0.

38
0.

25
0.

08
0

0
0

El
ec

tr
o-

ac
up

un
ct

ur
e

0
0

0.
01

0.
08

0.
18

0.
31

0.
32

0.
09

Sh
am

 m
ox

ib
us

tio
n

0.
3

0.
14

0.
11

0.
14

0.
08

0.
06

0.
08

0.
09

C
on

ve
nt

io
na

l a
cu

pu
nc

tu
re

0.
15

0.
37

0.
27

0.
13

0.
06

0.
01

0
0

W
ar

m
 n

ee
dl

e
0

0
0.

02
0.

13
0.

25
0.

35
0.

21
0.

04
Sh

am
 a

cu
pu

nc
tu

re
0.

44
0.

2
0.

12
0.

09
0.

06
0.

03
0.

03
0.

03

Fi
re

 n
ee

dl
e

0
0

0.
01

0.
03

0.
06

0.
13

0.
19

0.
57

N
ot

es
: T

he
 b

ol
d 

fo
nt

 r
ep

re
se

nt
s 

th
e 

pr
ob

ab
ili

ty
 o

f o
rd

er
in

g 
th

e 
th

er
ap

y.

Journal of Pain Research 2021:14                                                                                                     https://doi.org/10.2147/JPR.S315956                                                                                                                                                                                                                       

DovePress                                                                                                                       
2223

Dovepress                                                                                                                                                               Liu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


improving WOMAC pain scores. Probability ranking results 
in improving WOMAC pain scores showed that fire needle > 
warm needle > electro-acupuncture > western medicine > 
moxibustion > conventional acupuncture > sham acupunc
ture > sham moxibustion. Moreover, electro-acupuncture 
was superior to western medicine and sham moxibustion 
while fire needle and warm needle were superior to western 
medicine and sham moxibustion in improving WOMAC 
stiffness scores. Probability ranking results in improving 
WOMAC stiffness scores showed that fire needle > warm 
needle > electro-acupuncture > conventional acupuncture > 
western medicine > moxibustion > sham moxibustion. 
Further analysis revealed that fire needle, warm needle and 
electro-acupuncture were all superior to conventional acu
puncture and western medicine in improving WOMAC joint 
function scores. Probability ranking results in improving 
WOMAC joint function scores showed that fire needle > 
electro-acupuncture > warm needle > moxibustion > western 
medicine > conventional acupuncture > sham acupuncture > 
sham moxibustion. Electro-acupuncture was more effec
tively improved VAS scores compared to western medicine, 
conventional acupuncture and sham acupuncture, while fire 
needle was superior to conventional acupuncture and sham 
acupuncture in improving VAS scores. Probability ranking 
results in improving VAS scores showed that fire needle > 
electro-acupuncture > moxibustion > warm needle > western 
medicine > conventional acupuncture > acupoint catgut 
embedding> sham acupuncture. These results indicate that 
the fire needle had the best performance among the tested 
treatments in KOA treatment. Quality analysis results 
showed that the included studies had a medium quality. 
Thus, the application of the aforementioned interventions 
should be customized to the characteristics and condition of 
patients, and the probability ranking results only serve as a 
reference to clinicians.

Meta-analysis of previous online studies on the subject 
found that57 warm needle and electro-acupuncture were 
probably the best acupuncture modalities for treating 
KOA. In this study, different conclusions were drawn. 
Our results indicate that fire needle, electro-acupuncture, 
and warm needle ranked top of all tested therapies. The 
fire needle regulates IL-1 signal transduction pathways to 
balance articular cartilage synthesis and decomposition. In 
this way, it reduces inflammation and joint injury, pro
motes local blood circulation and alleviates clinical symp
toms in patients.58,59 Electro-acupuncture therapy is also 
one of the most effective KOA treatments.60 Studies61,62 

have reported that electro-acupuncture can reduce the Ta
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expression of inflammatory cytokines in knee joints and 
inhibit inflammatory responses to achieve therapeutic 
effects. Warm needle suppresses inflammatory responses 
and alleviates clinical symptoms in KOA patients by inhi
biting the expression of MMP-3 and TNF-α in joints.62 

Warm needle up-regulates the expression of osteoprote
gerin (OPG), down-regulates the expression of receptor 
activator of NF-κB Ligand (RANKL), and increases the 
ratio of OPG/RANKL, thereby reducing bone resorption in 
subchondral bone and inhibiting the destruction of sub
chondral bone in KOA.63

This study has some limitations: First, most of the 
included studies were not described in detail in the aspects 
of allocation concealment and blinding methods, and 

experimental designs were not rigorously evaluated which 
decreases the quality of results presented here. Second, sam
ple sizes, type, dosage and treatment course of western 
medicine in the included literatures were not consistent, 
leading to potential heterogeneity. Third, the included studies 
had some publication bias and small sample effect, which 
decreases the reliability of our results.

In conclusion, this network meta-analysis show that the 
fire needle is superior to warm needle and electro-acupunc
ture, while warm needle and electro-acupuncture is better 
than conventional acupuncture, western medicine, sham 
moxibustion, sham acupuncture in overall curative effect. 
In clinical practice, appropriate treatments should be selected 
while considering the patient’s situation. Due to the 

Table 11 Ranking Probability Table of VAS Scores

Intervention Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Rank 6 Rank 7 Rank 8

Moxibustion 0.01 0.02 0.04 0.09 0.19 0.3 0.19 0.17
Western medicine 0.04 0.14 0.22 0.32 0.23 0.05 0.01 0

Electro-acupuncture 0 0 0 0.01 0.05 0.2 0.42 0.33

Conventional acupuncture 0.09 0.46 0.34 0.09 0.03 0.01 0 0
Warm needle 0.01 0.04 0.15 0.33 0.31 0.14 0.03 0

Acupoint Catgut embedding 0.15 0.23 0.18 0.12 0.11 0.07 0.06 0.08

Sham acupuncture 0.71 0.13 0.06 0.04 0.03 0.02 0.01 0.01
Fire needle 0 0 0 0.01 0.07 0.22 0.29 0.41

Notes: The bold font represents the probability of ordering the therapy.
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Note: Comparisons including only one study (when present) have been excluded

Figure 7 WOMAC pain score comparison corrected funnel plots of different acupuncture treatments for KOA.
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limitations associated with this study, future large scale, 
multi-center, high-quality randomized controlled trials are 
needed to validate results of this study.
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