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ABSTRACT
Objectives  Chronic musculoskeletal pain (CMP) is a 
prevalent and distressing condition. Cupping therapy, 
one of the most popular complementary and alternative 
medicines, has been widely used to reduce CMP. But the 
evidence remains controversial on the effect of cupping 
therapy on CMP. The objective of this review and meta-
analysis is to assess the effectiveness of cupping therapy 
in patients with CMP.
Design  Systematic review and meta-analysis.
Data sources  PubMed, Web of Science, EBSCO, Cochrane 
Library and CNKI (China National Knowledge Infrastructure) 
were searched through 20 December 2024.
Eligibility criteria for selecting studies  We included 
randomised control trials that compared cupping therapy 
for patients with CMP on outcomes (ie, pain intensity, 
functional disability and mental health).
Data extraction and synthesis  Two independent 
reviewers used standardised methods to search, screen 
and code included studies. Risk of bias was assessed 
using the Cochrane Collaboration and Evidence Project 
tools. Meta-analysis was conducted using random and 
fixed effects models. Findings were summarised in GRADE 
(Grading of Recommendations Assessment, Development 
and Evaluation) evidence profiles.
Results  The results showed that cupping therapy 
(standardised mean difference (SMD)=−1.17; 
95% CI=−1.93 to −0.42; p=0.002; I2=94%) had a 
significant reduction effect on patients with CMP’s pain 
intensity with moderate quality based on a random-effect 
model. But cupping therapy had no improvement effects 
on functional disability (SMD=−0.24; 95% CI=−0.93 to 
0.46; p=0.51; I²=93%) and mental health (SMD=0.08; 
95% CI=−0.12 to 0.27; p=0.46; I²=0%).
Conclusions  This study indicates that cupping therapy 
may be efficient in alleviating pain intensity in patients 
with CMP with immediate effects. But it cannot improve 
functional disability and mental health significantly.
PROSPERO registration number  CRD42023406219.

BACKGROUND
Chronic musculoskeletal pain (CMP) is a 
prevalent global issue, associated with a high 
incidence and significant burden on health-
care systems. In 2019, the estimated global 

prevalence of chronic musculoskeletal disor-
ders reached 1.52 billion cases (95% uncer-
tainty intervals: 1.43 to 1.60 billion), with an 
age-standardised prevalence rate of 18 407 
per 100 000 people.1 Furthermore, chronic 
musculoskeletal disorders accounted for 
147 million years lived with disability in 2019 
(95% uncertainty intervals: 106 to 195 million) 
and a high ASYR of 1791 per 100 000 people 
(95% uncertainty intervals: 1288 to 2367).1 
In addition to the substantial health burden, 
the treatment of CMP also incurs high finan-
cial cost. For example, based on the Chilean 
health system, the annual expected cost for 
CMP is US$1387.2 million and equivalent to 
0.417% of the national GDP.2

In addition to the impact on health, life 
expectancy and financial burden, CMP 
usually accompanies restricted daily activi-
ties and negative mental health to individ-
uals. Original research has found that the 
pain threshold and pain tolerance value of 
patients with chronic back pain were signifi-
cantly lower than healthy participants, and 
these lower pain-related parameters may 
contribute to the persistence of chronic 
pain.3 The persistent CMP can interfere with 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The effects of cupping therapy on chronic mus-
culoskeletal pain clinical outcomes were compre-
hensively synthesised, integrating pain intensity, 
functional disability and mental health within one 
study.

	⇒ A comprehensive subgroup analysis was conduct-
ed based on cupping therapy types, pressure types, 
painful sites, age groups and treatment frequency, 
reflecting the broad scope of this study’s method-
ological considerations.

	⇒ Only the immediate effects of cupping therapy were 
analysed, as constrained by the time points of data 
collection in the included original studies.
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individuals’ physical functions. For example, the reduc-
tions in strength and endurance induced by fibromy-
algia can lead to the restrictions in participation during 
leisure-time activities and work-related activities.4 5 More-
over, individuals’ psychological states can also influence 
the condition of CMP. For example, patients with chronic 
low back pain (CLBP) with depression experienced 
significantly more severe pain (5.86±2.27) compared with 
their non-depressed counterparts (4.34±2.20; p<0.001).6 
Another survey including 122 patients with CMP has indi-
cated that pain interference was negatively correlated 
with several mental health components (eg, vitality and 
calmness) significantly.7 In addition to daily mental 
states, CMP even causes mental illness. For example, 
the patients with long-term low back pain, who experi-
enced moderate-to-severe pain dysfunction at the initial 
assessment, were easier to remain in chronic depression.8 
Therefore, it is necessary to find effective treatments and 
rehabilitation measures for patients with CMP to alleviate 
pain and collateral problems, such as functional disability 
and unhealthy mental states.

Treatment options for CMP generally encompass phar-
macological therapies and, where appropriate, surgical 
interventions, both of which may be accompanied by 
certain adverse side effects. Some drugs like opioid pain-
killers have been opposed by current guidelines for CMP, 
because of the rising rates of opioid overdose deaths and 
other serious harms.9 It has been indicated that long-
term use of non-opioid drugs for relieving CMP (eg, 
non-steroidal anti-inflammatory drugs and Cyclooxygen-
ase-2) may produce serious gastrointestinal side effects 
and increase cardiovascular risks.10 11 Another usual 
therapy, the surgical interventions have been proven, to 
some extent, effective in CMP conditions, especially in 
osteoarthritis. However, operations usually cause a high 
prevalence (80%) of postoperative pain.12 These adverse 
impacts of drug treatments and surgical interventions 
result in a growing interest in non-pharmacological 
measures in response to CMP.13 14

Cupping therapy, a type of complementary and 
complementary medicine, has been widely applied 
to alleviate CMP, such as chronic neck pain15 16 and 
CLBP.17 The normal impacts after cupping therapy are 
circular erythematous spots with no painful sensation 
and no restriction to daily activities. Some researchers 
have suggested that cupping therapy can improve blood 
flow,18 19 which may contribute to its therapeutic effect. 
The increasing blood flow has been indicated as effective 
in removing glutamate,20 lactate and pyruvate,21 which are 
biochemical biomarkers in CMP regions. In fact, several 
researchers have demonstrated the obvious alleviation 
effects of cupping therapy on patients with CMP’s pain 
intensity.22 23 For example, Volpato et al have indicated 
that a single-time dry cupping therapy can effectively 
decrease pain intensity, which is presented by the Brief 
Pain Inventory (BPI, assessing pain level with 0=no pain/
no interference to 10=most pain/most interference) 
score, in low back (pre-cupping: 4.22±2.53; post-cupping: 

1.66±1.97, p<0.05).22 Wet cupping therapy, another type 
of cupping therapy adding blood-letting to dry cupping 
therapy, has also been demonstrated to be effective for 
reducing CMP.23–25 Some comprehensive treatments 
combining cupping therapy and other physical ther-
apies or techniques (eg, pulsatile cupping, cupping 
massage) have also been demonstrated effective for 
relieving CMP.26 27 Compared with separate methods, the 
integrated approaches may produce better therapeutic 
effects. But more clinical trials are needed to clarify the 
differences in the effect of alleviating CMP between these 
two kinds of approaches.

Although numerous studies have clarified the potential 
effectiveness of cupping therapy in treating CMP, there 
still remain the opposite results. For instance, Silva et al 
have indicated that dry cupping therapy is not superior to 
sham cupping for improving the Numerical Pain Rating 
Scale (NPRS, assessing pain level with 0=no pain/no 
interference to 10=most pain/most interference) score 
(dry cupping therapy: 3.3±2.9 vs sham cupping therapy: 
2.7±1.9; Mean between-group differences = 0.6, 95% CIs=−0.4 to 1.6) 
in patients with non-specific CLBP.28 Another study has 
also revealed that no statistically significant improvement 
is found in physical function (eg, difficulty in walking) 
of patients with osteoarthritis after multiple-times wet 
cupping treatments (pre-cupping: 1.68±0.63 vs post-
cupping: 0.906±0.40, p>0.05).29 Both high pain inten-
sity and poor physical function are harmful symptoms 
in patients with CMP, while these inconsistent findings 
cannot identify whether cupping therapy is effective for 
the improvement of clinical symptoms (eg, pain and phys-
ical function) of CMP or not. Considering that CMP has a 
lasting harmful effect on patients, there is an urgent need 
to examine studies related to the effectiveness of cupping 
therapy on CMP scientifically and comprehensively.

The purpose of this study is to evaluate the effect of 
cupping therapy on clinical outcomes (ie, pain intensity, 
functional disability and mental health) in patients with 
CMP through a meta-analysis from a more comprehen-
sive and systematic perspective.

METHODS
Search strategy and study selection
This meta-analysis was reported according to the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines (http://www.prisma-​
statement.org/). And the completed PRISMA checklist 
was provided in the supplementary materials (online 
supplemental PRISMA checklist). The protocol was regis-
tered at PROSPERO (http://www.crd.york.ac.uk/ PROS-
PERO) before starting the data extraction (registration 
number: CRD42023406219).

Four electronic databases, including PubMed, Web of 
Science, EBSCO, Cochrane Library and CNKI (China 
National Knowledge Infrastructure), were searched 
respectively for relevant articles until 20 December 2024. 
The searching criteria were set based on the following 
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keywords: (“chronic musculoskeletal pain” OR “chronic 
musculoskeletal disorder” OR “fibromyalgia” OR “osteo-
arthritis” OR “myalgia” OR “muscle pain” OR “back pain” 
OR “neck pain” OR “shoulder pain” OR “knee pain” OR 
“hip pain” OR “chronic pain”) AND (“cupping therapy” 
OR “cupping treatment” OR “dry cupping” OR “wet 
cupping” OR “cupping massage”). The full search strate-
gies for all databases were shown in online supplemental 
file 1.

Two independent reviewers (YJ and XD) screened the 
titles and abstracts of all potentially suitable publications 
and assessed their eligibility through reading in full. If 
a disagreement remained after discussion, a third arbi-
trator (ZB) was consulted for a consensus.

Inclusion criteria
Trials were eligible for inclusion if they met the following 
criteria with the PICOS principle (population, interven-
tion, comparison/control, outcome and study design): 
(1) participants were suffering from musculoskeletal pain 
and/or stiffness for more than 3 months, which is the 
diagnostic criteria of CMP;30 (2) participants in the exper-
imental group received interventions related to cupping 
therapy (eg, dry cupping, wet cupping, pulsating cupping 
and cupping massage); (3) the comparison intervention 
was limited to no treatment or sham/placebo interven-
tions during experimental treatments; (4) the outcomes 
were pain intensity, functional disability or mental health; 
and (5) only publications designed as randomised control 
trials (RCTs) were covered.

Exclusion criteria
The exclusion criteria for the selected trials were as 
follows: (1) reviews, abstracts, protocols, case reports, 
observational studies, non-English/Chinese publications, 
non-peer-reviewed articles (eg, academic dissertations 
and conference posters); (2) no sufficient evidence to 
judge the duration of disease as a chronic condition (ie, 
less than 3 months); (3) pain sites containing visceral or 

orofacial regions; and (4) participants in control groups 
received other active treatments, such as traditional 
Hijama technique, standard medical care and ischaemic 
compression.

Quality assessment
Two authors independently examined the quality of 
included studies using the Cochrane Collaboration tool. 
The risk of bias was evaluated as ‘low’, ‘high’ or ‘unclear’ 
in the seven domains: (1) random sequence generation 
(selection bias); (2) allocation concealment (selection 
bias); (3) blinding of participants and personnel (perfor-
mance bias); (4) blinding of outcome assessment (detec-
tion bias); (5) incomplete outcome data (attrition bias); 
(6) selective reporting (reporting bias); and (7) other 
bias.31 If there was a disagreement between two authors, a 
third arbitrator (ZB) was consulted to reach a consensus.

Data extraction
From each included article, the following data were 
extracted by two independent reviewers: author(s), publi-
cation year, country, subjects’ demographical charac-
teristics (eg, age and gender), sample size, pain site(s), 
duration of CMP, experimental intervention (ie, dosage of 
cupping therapy), control intervention and the reported 
outcomes (eg, pain intensity, functional disability or 
mental health). If there was a disagreement between two 
authors, a third arbitrator (ZB) was consulted to reach a 
consensus.

Meta-analysis
In this meta-analysis, the outcome indicators were 
measured on different tools. For example, the pain inten-
sity was assessed by the NPRS, the Visual Analogue Scale 
(VAS) or the BPI. The functional disability was measured 
by the Neck Disability Index (NDI), the Oswestry 
Disability Questionnaire (ODQ), the Oswestry Disability 
Index (ODI), the Fibromyalgia Impact Questionnaire 
(FIQ), the Funktionsfragebogen Hannover Rücken 

Figure 1  The effect of cupping therapy on pain intensity.
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(FFbH-R) or the Roland Morris Disability Questionnaire 
(RMDQ). Meanwhile, the mental health was evaluated 
by the Short-Form 36 health survey questionnaire (SF-36 
mental health). Because of the different measurements 
of outcomes, the standardised mean differences (SMDs) 
with 95% CIs were chosen to analyse the compositive 
effects, and p<0.05 was set as the significant level.

According to the Cochran Handbook for Systematic 
Review, both the postintervention values (ie, Mean postin-

tervention±SD postintervention) of the outcome and the changes 
from baseline (ie, Mean of changes±SD of changes) could be 
used for the summary statistic value in this study.32 Post-
measurement data selected in this study refers to the 
immediate test results following the final cupping inter-
vention. If studies reported CI instead of SD, we would 
convert CI into SD.33

The heterogeneity among included studies was evalu-
ated by the I2 index. Low, moderate, high and very high 
heterogeneity was identified at I2 ≤25%, I2 ≤50% and 
>25%, I2 ≤75% and >50%, and I2 >75% respectively.33 
For low or moderate heterogeneity, a fixed-effect model 
would be chosen. When the heterogeneity was high or 
very high, a random-effect model would be applied to 
synthesise the effect size.34 If I2 >50% and with a sufficient 
number of studies (at least 10 studies), the publication 
bias was detected by the asymmetry of funnel plots or the 
Egger’s test.35 36

The subgroup analyses based on cupping therapy 
types, pressure types, painful sites, age groups and the 
frequency of treatments were performed. Furthermore, 
the robustness of the meta-analysis was investigated by 
the sensitivity analysis with the one-leave-out method. 
The Review Manager software (Review Manager V.5.3; 
The Nordic Cochrane Centre, The Cochrane Collabo-
ration) was used to perform the meta-analysis. Finally, 
the GRADEpro online tool (​gdt.​gradepro.​org) was used 
to assess the overall quality of evidence in this systematic 
review and meta-analysis.

RESULTS
Search result
The flowchart in online supplemental file 2 shows the 
search procedure. From our preliminary search of four 
databases, a total of 1356 records were returned. Of 1064 
non-duplicate records, 29 potentially eligible studies were 
examined in full-text after screening titles and abstracts. 
Finally, a total of 34 data points from 10 studies that meet 
the inclusion criteria were pooled in the quantitative 
analysis.

The characteristics of included studies
The basic characteristics of the included studies are 
shown in online supplemental file 3. These articles came 

Table 1  The effect of cupping therapy on pain intensity for different subgroups

Subgroups N n SMD 95% CI P value (subtotal effect) I2

Type of cupping therapy 10 656 −1.17 −1.93 to −0.42 0.002 94%

 � Dry cupping 8 531 −1.13 −2.00 to −0.27 0.01 94%

 � Wet cupping 2 125 −1.47 −2.39 to −0.55 0.002 80%

 � Difference between subgroups 0.60

Type of negative pressure 10 656 −1.17 −1.93 to −0.42 0.002 94%

 � Pulsation 2 142 −1.31 −1.90 to −0.71 <0.0001 42%

 � Non-pulsation 8 514 −1.06 −2.04 to −0.08 0.03 95%

 � Difference between subgroups 0.67

Frequency of treatments 10 656 −1.17 −1.93 to −0.42 0.002 94%

 � Single time 4 213 −1.87 −2.71 to −1.03 <0.0001 81%

 � Multiple times 6 443 −0.48 −1.58 to 0.62 0.39 95%

 � Difference between subgroups 0.05

Painful site 10 656 −1.17 −1.93 to −0.42 0.002 94%

 � Neck/shoulder 5 257 −1.68 −2.38 to −0.98 <0.0001 79%

 � Back 5 399 −0.42 −1.69 to 0.85 0.52 97%

Difference between subgroups 0.09

Age of participants 10 656 −1.17 −1.93 to −0.42 0.002 94%

 � >45 years 5 318 −0.81 −1.20 to −0.41 <0.00001 63%

 � <45 years 5 338 −1.54 −3.14 to 0.05 0.06 96%

Difference between subgroups 0.38

Notes: N: the number of included studies; n: sample size.
SMD, standardised mean difference.
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from six different countries around the world (ie, Saudi 
Arabia,37 n=1, 10%; Brazil,22 28 n=2, 20%; China,15 16 n=2, 
20%; Germany,17 27 38–40 n=5, 50%). The subjects in all 
studies were adults over the age of 18 years. For genders 
of the recruited subjects, nine studies recruited both 
males and females in the experimental groups and 
control groups. And one study included only females in 
the control group.27 Among these 10 studies, 5 studies 
(50%) assessed the effect of cupping therapy on chronic 
back pain,17 22 28 37 40 4 studies (40%) involved chronic 
neck pain15 27 38 39 and only 1 study (10%) involved 
chronic pain in neck and shoulder.16 The duration of 
illness varied from 20.0 to 189.6 months in nine articles. 
Only one article did not report the exact course of the 
disease.22

For experimental interventions, most studies (n=5, 
50%) examined the effect of dry cupping therapy, and two 
studies reported pulsation cupping therapy, which was a 
modern cupping therapy using a pulsatile negative pres-
sure produced by a mechanical device with a pump.15 17 
Two studies focused on wet cupping therapy.37 39 And only 
one study involved cupping massage therapy, which was a 
treatment with the cupping glasses being moved over the 
skin surface with negative pressure.27 For control groups, 
the interventions consisted of sham/placebo cupping 
therapy (n=3, 30%),22 28 40 waiting list control methods 
(n=5, 50%)15 17 27 38 39 and resting (n=2, 20%).16 37

The pain intensity, as the primary outcome in this meta-
analysis, was involved in all studies. As for the secondary 
outcomes, seven studies reported mental health condi-
tions and nine studies reported functional disability. For 
the pain intensity, four measurements were used (the 
Numeric Rating Scale (NRS): n=1; the NPRS: n=1; the 
VAS: n=7; the BPI: n=1). The functional disability was 
measured by the ODQ (n=1), the ODI (n=1), the NDI 
(n=4), the FIQ (n=1), the FFbH-R (n=1) and the RMDQ 
(n=1). The subjects in six trials accepted mental health 
tests by the SF-36 (n=6).

In addition, the quality of the included articles was eval-
uated according to the guidelines provided by Higgins.31 

Online supplemental file 2 showed the risk of bias across 
all included studies. The quality bias mainly came from 
the blinding of outcome assessment (detection bias) and 
the other bias.

The effect of cupping therapy on pain intensity
A total of 14 data points in 10 studies reported the influ-
ence of cupping therapy on pain intensity in participants 
with CMP. Overall, as shown in figure 1, there is a signifi-
cant difference between experimental groups and control 
groups based on a random-effect model (SMD=−1.17; 
95% CI=−1.93 to −0.42; p=0.002; I2=94%). And sensitivity 
analysis showed that the results were relatively robust 
(online supplemental file 3). The studies are symmetri-
cally distributed on either side of the pooled effect size 
line, suggesting the absence of publication bias (online 
supplemental file 2). The Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) 
assessment indicated moderate confidence in the esti-
mated effect (online supplemental file 4).

Table 1 presents the effectiveness of cupping therapy 
on pain intensity for different subgroups. No significant 
difference was found in the effects of dry cupping and 
wet cupping (p=0.60). But both of them were useful to 
reduce pain intensity compared with control groups. 
Additionally, there was no significant difference between 
the effect of wet cupping (SMD=−1.47, 95% CI=−2.39 to 
−0.55, p=0.002) and that of dry cupping (SMD=−1.13, 
95% CI=−2.00 to −0.27, p=0.01). For the subgroup anal-
ysis based on the different types of negative pressure, 
both the effects of pulsation pressure and non-pulsation 
pressure were superior to the effects of control interven-
tions (pulsation vs control: SMD=−1.31, 95% CI=−1.90 to 
−0.71, p<0.0001; non-pulsation vs control: SMD=−1.06, 
95% CI=−2.04 to −0.08, p=0.03). However, there was no 
significant difference between pulsation pressure and 
non-pulsation pressure (p=0.67). A subgroup analysis 
based on the frequency of treatments was also conducted. 
The results indicated a larger effect of a single-time 
cupping treatment compared with comparisons 

Figure 2  The effect of cupping therapy on functional disability.
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(SMD=−1.87, 95% CI=−2.71 to −1.03, p<0.0001), with a 
significant effect (p=0.05) for multiple-times cupping 
treatment (SMD=−0.48; 95% CI=−1.58 to 0.62; p=0.39). As 
for the subgroup analysis based on the pain sites and the 
age of patients, there was a significant improving effect 
of cupping therapy in patients with neck/shoulder pain 
(SMD=−1.68, 95% CI=−2.38 to −0.98, p<0.0001) and aged 
more than 45 years (SMD=−0.81, 95% CI=−1.20 to −0.41, 
p<0.00001).

The effect of cupping therapy on functional disability
12 data points from nine studies were synthesised to assess 
the influence of cupping therapy on functional disability 
in patients with CMP. Figure  2 presents that cupping 
therapy has no significant effect on decreasing the 
functional disability in patients with CMP (SMD=−0.24, 
95% CI=−0.93 to 0.46, p=0.51, I2=93%). Sensitivity anal-
ysis showed that the results were relatively robust (online 
supplemental file 3). The distribution of studies in the 
funnel plot appears approximately symmetrical, indi-
cating that there is no evidence of publication bias 
(online supplemental file 2). The GRADE assessment 
indicated moderate confidence in the estimated effect 
(online supplemental file 4).

As depicted in table 2, dry cupping therapy, wet cupping 
therapy, pulsation pressure cupping therapy and non-
pulsation pressure cupping therapy cannot improve the 

functional disability in patients with CMP (dry cupping 
therapy: SMD=−0.09, 95% CI=−0.86 to 0.69, p=0.83; 
wet cupping therapy: SMD=−0.95, 95% CI=−2.21 to 
0.32, p=0.14; pulsation cupping therapy: SMD=−0.13, 
95% CI=−0.51 to 0.26, p=0.52; non-pulsation cupping 
therapy: SMD=−0.26, 95% CI=−1.24 to 0.73, p=0.61). For 
the frequency of treatments, a significant difference 
was found in the effect between the single-time cupping 
therapy (SMD=−0.65, 95% CI=−1.20 to −0.11, p=0.02) and 
the control group. However, no significant difference was 
found in the effect between the multiple-times cupping 
therapy (SMD=0.01, 95% CI=−0.99 to 1.01, p=0.98) and 
the control group. For the subgroup analysis based on 
the pain sites, there was a significant improving effect 
of cupping therapy in patients with neck/shoulder pain 
(SMD=−0.48, 95% CI=−0.79 to −0.16, p=0.003).

The effect of cupping therapy on mental health
Eight data points from six studies were pooled to evaluate 
the effectiveness of cupping therapy on mental health in 
CMP individuals. Figure 3 shows that there is no signif-
icant difference in mental health between the cupping 
therapy group and the control group using a fixed-effect 
model (SMD=0.08, 95% CI=−0.12 to 0.27, p=0.46, I2=0%). 
And sensitivity analysis showed that the results were rela-
tively robust (online supplemental file 3). The studies are 
symmetrically distributed on either side of the pooled 

Table 2  Effects of cupping on functional disability for different subgroups

Subgroups N n SMD 95% CI P value (subtotal effect) I2

Type of cupping therapy 9 596 −0.24 −0.93 to 0.46 0.51 93%

 � Dry cupping 7 471 −0.09 −0.86 to 0.69 0.83 92%

 � Wet cupping 2 125 −0.95 −2.21 to 0.32 0.14 91%

Difference between subgroups 0.26

 � Type of negative pressure 9 596 −0.24 −0.93 to 0.46 0.51 93%

 � Pulsation 2 142 −0.13 −0.51 to 0.26 0.52 0%

 � Non-pulsation 7 454 −0.26 −1.24 to 0.73 0.61 95%

Difference between subgroups 0.81

 � No. of treatments 9 596 −0.24 −0.93 to 0.46 0.51 93%

 � Single time 3 153 −0.65 −1.20 to −0.11 0.02 45%

 � Multiple times 6 443 0.01 −0.99 to 1.01 0.98 96%

Difference between subgroups 0.25

 � Painful site 9 596 −0.24 −0.93 to 0.46 0.51 93%

 � Neck/shoulder 4 197 −0.48 −0.79 to −0.16 0.003 0%

 � Back 5 399 −0.03 −1.26 to 1.20 0.96 97%

Difference between subgroups 0.49

 � Age of participants 9 596 −0.24 −0.93 to 0.46 0.51 93%

 � >45 years 5 294 −0.23 −0.47 to 0.01 0.06 0%

 � <45 years 4 278 −0.22 −1.97 to 0.48 0.81 97%

Difference between subgroups 0.99

N: the number of included studies; n: sample size.
SMD, standardised mean difference.

https://dx.doi.org/10.1136/bmjopen-2024-087340
https://dx.doi.org/10.1136/bmjopen-2024-087340
https://dx.doi.org/10.1136/bmjopen-2024-087340
https://dx.doi.org/10.1136/bmjopen-2024-087340
https://dx.doi.org/10.1136/bmjopen-2024-087340
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effect size line, suggesting the absence of publication bias 
(online supplemental file 2). The GRADE assessment 
showed high quality of evidence, indicating considerable 
certainty in the effect estimate (online supplemental file 
4).

Table 3 showed the effects of cupping therapy on mental 
health for five subgroups. With regard to different types 
of cupping therapy, we did not find a significant effect 
of dry cupping therapy (SMD=0.11, 95% CI=−0.10 to 
0.32, p=0.30) and wet cupping therapy (SMD=−0.21, 
95% CI=−0.79 to 0.38, p=0.49) on patients with CMP’s 
mental health. In addition, no significant effect was 
found when conducting the subgroup analyses based 
on the types of negative pressure (pulsation: SMD=0.05, 

95% CI=−0.38 to 0.48, p=0.81; non-pulsation: SMD=0.08, 
95% CI=−0.14 to 0.30, p=0.47), the frequency of treatments 
(single-time: SMD=−0.21, 95% CI=−0.79 to 0.38, p=0.49; 
multiple-time: SMD=0.11, 95% CI=−0.10 to 0.32, p=0.30), 
pain sites (neck/shoulder: SMD=0.12, 95% CI=−0.23 to 
0.47, p=0.51; back: SMD=0.06, 95% CI=−0.18 to 0.29, 
p=0.65) and the age of participants (more than 45 years: 
SMD=0.07, 95% CI=−0.16 to 0.29, p=0.55; less than 45 
years: SMD=0.10, 95% CI=−0.31 to 0.51, p=0.64).

DISCUSSION
This meta-analysis suggested that cupping therapy might 
have a positive immediate effect on reducing patients 

Figure 3  The effect of cupping therapy on mental health.

Table 3  The effect of cupping therapy on mental health for different subgroups

Subgroups N n SMD 95% CI P value (subtotal effect) I2

Type of cupping therapy 6 408 0.08 −0.12 to 0.27 0.46 0%

 � Dry cupping 5 363 0.11 −0.10 to 0.32 0.30 0%

 � Wet cupping 1 45 −0.21 −0.79 to 0.38 0.49 –

Difference between subgroups 0.32

Type of negative pressure 6 408 0.08 −0.12 to 0.27 0.46 0%

 � Pulsation 1 96 0.05 −0.38 to 0.48 0.81 –

 � Non-pulsation 5 312 0.08 −0.14 to 0.30 0.47 0%

Difference between subgroups 0.91

No. of treatments 6 408 0.08 −0.12 to 0.27 0.46 0%

 � Single time 1 45 −0.21 −0.79 to 0.38 0.49 –

 � Multiple times 5 363 0.11 −0.10 to 0.32 0.30 0%

Difference between subgroups 0.32

Painful site 6 408 0.08 −0.12 to 0.27 0.46 0%

 � Neck/shoulder 3 127 0.12 −0.23 to 0.47 0.51 0%

 � Back 3 281 0.06 −0.18 to 0.29 0.65 0%

Difference between subgroups 0.78

Age of participants 6 408 0.08 −0.12 to 0.27 0.46 0%

 � >45 years 5 318 0.07 −0.16 to 0.29 0.55 0%

 � <45 years 1 90 0.10 −0.31 to 0.51 0.64 –

Difference between subgroups 0.89

N: the number of included studies; n: sample size.
SMD, standardised mean difference.

https://dx.doi.org/10.1136/bmjopen-2024-087340
https://dx.doi.org/10.1136/bmjopen-2024-087340
https://dx.doi.org/10.1136/bmjopen-2024-087340
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with CMP’s pain intensity. But cupping therapy cannot 
improve their functional disability and mental health. 
Based on the subgroup analyses in pain intensity, dry 
cupping therapy, wet cupping therapy, pulsation pressure 
and non-pulsation pressure cupping therapy showed a 
significant difference when compared with the control 
group, respectively. In addition, cupping therapy might 
be effective for decreasing pain intensity and functional 
disability in patients with chronic neck/shoulder pain 
rather than in patients with chronic back pain.

Our results demonstrated that cupping therapy might 
effectively reduce pain intensity in patients with CMP 
with immediate effects. This might be explained by the 
neurobiological foundations. It is widely confirmed that 
both nociceptive afferent fibres (Aδ and C fibres) and 
mechanosensitive Aβ fibres project in the same way 
onto interneurons or ascending projection neurons.41 
However, the rate of signal transmission from the mech-
anoreceptor (Aβ) up to the dorsal horn was faster than 
that from the Aδ and C fibres, so that the Aβ fibres would 
activate the corresponding multi-receptive dorsal horn 
interneuron before the Aδ and C fibres.42 Based on the 
theory mentioned above, we speculated that the faster 
Aβ afferents (ie, mechanosensitive afferent fibres) caused 
by the negative pressure of cupping therapy could block 
out pain sensation from the slower pain conducting Aδ 
and C fibres (ie, nociceptive afferent fibres). This might 
partly explain the effects of cupping therapy on the pain 
intensity in CMP individuals. On the other hand, cupping 
therapy has been indicated to result in vascular ectasia for 
increasing blood flow significantly,19 which may be related 
to the therapeutic effect of cupping therapy on CMP. The 
increased blood flow under the cup after cupping therapy 
could play a positive role in the clearance of inflammatory 
cytokines locally. Several studies have demonstrated that 
musculoskeletal pain following exercises caused upreg-
ulation of transcripts for inflammatory cytokines such 
as interleukin-1 (IL-1)43 44 and interleukin-6 (IL-6)45 in 
the exercised limbs. These transcripts for inflammation 
were sensitivity to musculoskeletal sensitisation, which 
was a preclinical model of muscle pain.45 In other words, 
lowering the inflammatory cytokines (ie, IL-1 and IL-6) 
might imply the alleviation of inflammatory response and 
the reduction of muscle pain. Therefore, the acceleration 
of blood circulation caused by negative pressure suction 
of cupping therapy could accelerate the clearance of 
inflammatory factors, alleviate inflammatory reactions 
and thus release muscle pain.

On the other hand, the recovery effect of cupping 
therapy on their functional disability was not significant. 
The potential reason might be that the outcomes related 
to pain intensity in our included studies in this meta-
analysis16 17 40 were usually evaluated in resting state rather 
than moving state. Nevertheless, the pain in moving state 
usually impeded patients’ daily activities and contrib-
uted to the functional disability.46 Some musculoskeletal 
pain usually occurred during the moving process with 
muscle contraction or joint friction and compression. For 

example, the individual with patellar tendinopathy only 
experienced pain when the knee was flexed and extended 
(eg, walking down stairs and jumping).47 This type of 
functional dysfunction was attributed to the pain induced 
by the altered biomechanical relationship between 
muscles, joints and bones. According to the neurobiolog-
ical foundation theory, the single-time cupping therapy 
might impede the pain conduction in patients with CMP 
at rest state, while it was not sufficient to affect the biome-
chanical relationships of anatomical structures such as 
muscles, bones and joints. Hence, patients with CMP still 
suffered from the functional disability due to the pain 
produced in moving state.

For another outcome, our results showed that, compared 
with the control group, cupping therapy had no effective-
ness in promoting patients with CMP’s mental health. 
Wet cupping therapy-induced incisions might cause more 
negative emotions (eg, fear of invasive wound) rather 
than positive emotions (eg, relaxation or soothing power 
of cupping therapy) caused by suction treatment. One 
animal experiment about mood status demonstrated that 
sheep conducted worse aversive behaviour patterns in 
response to the pricking stimulus than the slight pressure 
and kneading stimulus.48 Moreover, the non-significant 
group difference between cupping therapy and placebo 
therapy on mental health has been reported previously 
(eg, sham cupping therapy). For example, Lauche et al 
applied dry cupping therapy with 50–100 mm-diameter 
cups and a 10–15 min retention time for 141 patients 
with fibromyalgia syndrome and used the SF-36 question-
naire to monitor changes in mental health. The findings 
demonstrated that cupping therapy and sham cupping 
therapy played similar roles in improving patients’ mental 
health like anxiety, depression and loss of behavioural or 
emotional control.40 Among the 10 included studies in 
our meta-analysis, the SF-36 was used as a tool for assessing 
mental health (n=6, 60%). After viewing the specific 
questions in SF-36, we supposed that the subjective ques-
tionnaire reflected the mental situations during the past 
4 weeks.49 Hence, the survey after the single cupping 
therapy immediately could not indicate the effects of 
cupping therapy on patients with CMP’s mental health 
accurately. This might partly explain the reason that, in 
our meta-analysis, there is no significant difference in the 
improvement effect on patients with CMP’s mental health 
between cupping therapy and sham cupping therapy.

To the best of our knowledge, this is the first study 
to demonstrate and integrate the effects of cupping 
therapy on clinical outcomes (ie, pain intensity, func-
tional disability and mental health) in patients with CMP. 
However, there are still some limitations. First, we only 
considered the immediate effect of cupping therapy, 
because of the limited original research included in this 
meta-analysis. Nevertheless, our team has proposed the 
delayed effect of cupping therapy on muscular perfor-
mance in one previous study.50 Hence, we inferred that 
there was the possibility of the delayed effect of cupping 
therapy on CMP. Further evidence-based studies are 
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needed to assess the time effect to prove our specula-
tion. Second, the heterogeneity of the included studies 
was relatively high because of differences in cupping 
dose. Therefore, caution should be exercised in inter-
preting the results of this meta-analysis. Lastly, the results 
of a meta-analysis are contingent on the studies included 
in the analysis. The number of studies included in this 
systematic review is limited (n=10). In the future, as 
more RCT literatures are available, we will re-examine 
the evidence. The purpose of this systematic review is 
to evaluate the available evidence and provide the inte-
grated effect size for the effectiveness of separate cupping 
therapy on clinical outcomes in patients with CMP.

Conclusion
This systematic review and meta-analysis demonstrates 
that cupping therapy may be effective in reducing pain 
intensity for CMP individuals with immediate effects. 
However, patients with CMP’s functional disability and 
mental health cannot be improved by cupping therapy. 
Considering the high heterogeneity of the studies, 
caution is warranted in interpreting the findings of this 
research.

Author affiliations
1Key Laboratory of Sports and Physical Health Ministry of Education, Beijing Sport 
University, Beijing, China
2School of Sport Science, Beijing Sport University, Beijing, China
3Department of Social Medicine and Health Management, School of Public Health, 
Cheeloo College of Medicine, Shandong University, Jinan, Shandong, China
4National Health Commission of China Key Lab of Health Economics and Policy 
Research (Shandong University), Jinan, China
5Center for Health Management and Policy Research, Shandong University 
(Shandong Provincial Key New Think Tank), Jinan, China
6Institute of Health and Elderly Care, Shandong University, Jinan, China
7Department of Physical Education, Peking University, Beijing, Beijing, China
8School of Sports Medicine and Rehabilitation, Beijing Sport University, Beijing, 
China

X Xiao Hou @Xiao Hou

Acknowledgements  We would like to thank Dr Rong Wang and Dr Laikang 
Yu for their contributions during the early conceptualisation and preliminary 
methodological planning of this study.

Contributors  All authors contributed significantly to the research, writing and 
review of the manuscript. Conceptualisation, XH; methodology, YJ, XD and ZB; 
formal analysis, YJ and YC; writing—original draft preparation, YJ; writing—review 
and editing, XH and YJ; visualisation, YJ; supervision, XH and TS. All authors listed 
have made a substantial, direct and intellectual contribution to the work, and 
approved it for publication. YJ and XD contributed equally as co-first authors. They 
were responsible for the conceptualisation of the study, data collection, analysis 
and the writing of the manuscript. XH contributed as corresponding authors. She 
provided critical revisions to the manuscript, supervised the data analysis and were 
involved in the final approval of the version to be published. XH is the guarantor for 
this study and assumes responsibility for the accuracy and integrity of the research.

Funding  This study was funded by the National Natural Sciences Foundation of 
China (grant number: 82405615).

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  This study did not generate or analyze any new 
datasets. As a systematic review and meta-analysis, all supporting information is 
contained within the article or its cited references.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Yuanyuan Jia http://orcid.org/0009-0005-5560-5060
Xiaosheng Dong http://orcid.org/0000-0003-0507-2938
Tingting Sun http://orcid.org/0009-0006-6483-8517
Xiao Hou http://orcid.org/0000-0002-9198-4468

REFERENCES
	 1	 Zhu M, Zhang J, Liang D, et al. Global and regional trends 

and projections of chronic pain from 1990 to 2035: Analyses 
based on global burden of diseases study 2019. Br J Pain 
2024;2024:20494637241310697. 

	 2	 Vargas C, Bilbeny N, Balmaceda C, et al. Costs and consequences 
of chronic pain due to musculoskeletal disorders from a health 
system perspective in Chile. Pain Rep 2018;3:e656. 

	 3	 Flor H, Diers M, Birbaumer N. Peripheral and electrocortical 
responses to painful and non-painful stimulation in chronic pain 
patients, tension headache patients and healthy controls. Neurosci 
Lett 2004;361:147–50. 

	 4	 Vøllestad NK, Mengshoel AM. Relationships between neuromuscular 
functioning, disability and pain in fibromyalgia. Disabil Rehabil 
2005;27:667–73. 

	 5	 Liedberg GM, Henriksson CM. Factors of importance for work 
disability in women with fibromyalgia: an interview study. Arthritis 
Rheum 2002;47:266–74. 

	 6	 Tsuji T, Matsudaira K, Sato H, et al. The impact of depression among 
chronic low back pain patients in Japan. BMC Musculoskelet Disord 
2016;17:447. 

	 7	 Rippentrop EA, Altmaier EM, Chen JJ, et al. The relationship between 
religion/spirituality and physical health, mental health, and pain in a 
chronic pain population. Pain 2005;116:311–21. 

	 8	 Korff M, Deyo RA, Cherkin D, et al. Back pain in primary care. 
Outcomes at 1 year. Spine (Phila Pa 1986) 1976;18:855–62. 

	 9	 Crofford LJ. Adverse effects of chronic opioid therapy for chronic 
musculoskeletal pain. Nat Rev Rheumatol 2010;6:191–7. 

	10	 Tramèr MR, Moore RA, Reynolds DJ, et al. Quantitative estimation 
of rare adverse events which follow a biological progression: a new 
model applied to chronic NSAID use. Pain 2000;85:169–82. 

	11	 Hippisley-Cox J, Coupland C. Risk of myocardial infarction in 
patients taking cyclo-oxygenase-2 inhibitors or conventional non-
steroidal anti-inflammatory drugs: population based nested case-
control analysis. BMJ 2005;330:1366. 

	12	 Institute of Medicine Committee on Advancing Pain Research C, 
Education. The national academies collection: reports funded by 
national institutes of health. relieving pain in America: a blueprint for 
transforming prevention, care, education, and research. Washington, 
DC: National Academies Press (US),

	13	 Foster NE, Anema JR, Cherkin D, et al. Prevention and treatment of 
low back pain: evidence, challenges, and promising directions. The 
Lancet 2018;391:2368–83. 

	14	 Volkow ND, Collins FS. The role of science in addressing the opioid 
crisis. N Engl J Med 2017;377:391–4. 

	15	 Yang Y, Ma L, Niu T, et al. Comparative pilot study on the effects of 
pulsating and static cupping on non-specific neck pain and local skin 
blood perfusion. J Traditional Chinese Med Sci 2018;5:400–10. 

	16	 Chi L-M, Lin L-M, Chen C-L, et al. The effectiveness of 
cupping therapy on relieving chronic neck and shoulder pain: a 

https://x.com/Xiao Hou
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0005-5560-5060
http://orcid.org/0000-0003-0507-2938
http://orcid.org/0009-0006-6483-8517
http://orcid.org/0000-0002-9198-4468
http://dx.doi.org/10.1177/20494637241310697
http://dx.doi.org/10.1097/PR9.0000000000000656
http://dx.doi.org/10.1016/j.neulet.2003.12.064
http://dx.doi.org/10.1016/j.neulet.2003.12.064
http://dx.doi.org/10.1080/09638280400009055
http://dx.doi.org/10.1002/art.10454
http://dx.doi.org/10.1002/art.10454
http://dx.doi.org/10.1186/s12891-016-1304-4
http://dx.doi.org/10.1016/j.pain.2005.05.008
http://dx.doi.org/10.1097/00007632-199306000-00008
http://dx.doi.org/10.1038/nrrheum.2010.24
http://dx.doi.org/10.1016/s0304-3959(99)00267-5
http://dx.doi.org/10.1136/bmj.330.7504.1366
http://dx.doi.org/10.1016/S0140-6736(18)30489-6
http://dx.doi.org/10.1016/S0140-6736(18)30489-6
http://dx.doi.org/10.1056/NEJMsr1706626
http://dx.doi.org/10.1016/j.jtcms.2018.09.001


10 Jia Y, et al. BMJ Open 2025;15:e087340. doi:10.1136/bmjopen-2024-087340

Open access�

randomized controlled trial. Evid Based Complement Alternat Med 
2016;2016:7358918. 

	17	 Teut M, Ullmann A, Ortiz M, et al. Pulsatile dry cupping in chronic low 
back pain - a randomized three-armed controlled clinical trial. BMC 
Complement Altern Med 2018;18:115. 

	18	 Yoo SS, Tausk F. Cupping: East meets West. Int J Dermatol 
2004;43:664–5. 

	19	 Hou X, He X, Zhang X, et al. Using laser Doppler flowmetry with 
wavelet analysis to study skin blood flow regulations after cupping 
therapy. Skin Res Technol 2021;27:393–9. 

	20	 Larsson B, Rosendal L, Kristiansen J, et al. Responses of algesic and 
metabolic substances to 8 h of repetitive manual work in myalgic 
human trapezius muscle. Pain 2008;140:479–90. 

	21	 Gerdle B, Larsson B, Forsberg F, et al. Chronic widespread pain: 
increased glutamate and lactate concentrations in the trapezius 
muscle and plasma. Clin J Pain 2014;30:409–20. 

	22	 Volpato MP, Breda ICA, de Carvalho RC, et al. Single cupping 
thearpy session improves pain, sleep, and disability in patients 
with nonspecific chronic low back pain. J Acupunct Meridian Stud 
2020;13:48–52. 

	23	 Mardani-Kivi M, Montazar R, Azizkhani M, et al. Wet-cupping is 
effective on persistent nonspecific low back pain: a randomized 
clinical trial. Chin J Integr Med 2019;25:502–6. 

	24	 Jan Y-K, Hou X, He X, et al. Using elastographic ultrasound to assess 
the effect of cupping size of cupping therapy on stiffness of triceps 
muscle. Am J Phys Med Rehabil 2021;100:694–9. 

	25	 Mehta P, Dhapte V. Cupping therapy: A prudent remedy for a plethora 
of medical ailments. J Tradit Complement Med 2015;5:127–34. 

	26	 Teut M, Kaiser S, Ortiz M, et al. Pulsatile dry cupping in patients with 
osteoarthritis of the knee - a randomized controlled exploratory trial. 
BMC Complement Altern Med 2012;12:184. 

	27	 Saha FJ, Schumann S, Cramer H, et al. The effects of cupping 
massage in patients with chronic neck pain - a randomised 
controlled trial. Complement Med Res 2017;24:26–32. 

	28	 Almeida Silva HJ, Barbosa GM, Scattone Silva R, et al. Dry cupping 
therapy is not superior to sham cupping to improve clinical outcomes 
in people with non-specific chronic low back pain: a randomised 
trial. J Physiother 2021;67:132–9. 

	29	 Riaz A. Clinical efficacy of Al Hijamah (cupping) in Wajaul Mafasil 
Muzmin (osteo arthritis). 2011.

	30	 Lier R, Mork PJ, Holtermann A, et al. Familial risk of chronic 
musculoskeletal pain and the importance of physical activity and 
body mass index: prospective data from the HUNT study, Norway. 
PLoS ONE 2016;11:e0153828. 

	31	 Higgins JPT, Altman DG, Gøtzsche PC, et al. The Cochrane 
Collaboration’s tool for assessing risk of bias in randomised trials. 
BMJ 2011;343:d5928. 

	32	 Higgins JPT, Deeks JJ. Selecting studies and collecting data. 
In: Cochrane handbook for systematic reviews of interventions. 
2018: 151–85.

	33	 Huedo-Medina TB, Sánchez-Meca J, Marín-Martínez F, et al. 
Assessing heterogeneity in meta-analysis: Q statistic or I2 index? 
Psychol Methods 2006;11:193–206. 

	34	 Hou X, Liu J, Weng K, et al. Effects of various physical interventions 
on reducing neuromuscular fatigue assessed by electromyography: 
a systematic review and meta-analysis. Front Bioeng Biotechnol 
2021;9:659138. 

	35	 Egger M, Smith GD, Schneider M, et al. Bias in meta-analysis 
detected by a simple, graphical test. BMJ 1997;315:629–34. 

	36	 Sterne JAC, Sutton AJ, Ioannidis JPA, et al. Recommendations for 
examining and interpreting funnel plot asymmetry in meta-analyses 
of randomised controlled trials. BMJ 2011;343:bmj.d4002. 

	37	 AlBedah A, Khalil M, Elolemy A, et al. The use of wet cupping for 
persistent nonspecific low back pain: randomized controlled clinical 
trial. J Altern Complement Med 2015;21:504–8. 

	38	 Lauche R, Cramer H, Choi K-E, et al. The influence of a series of 
five dry cupping treatments on pain and mechanical thresholds 
in patients with chronic non-specific neck pain--a randomised 
controlled pilot study. BMC Complement Altern Med 2011;11:63. 

	39	 Lauche R, Cramer H, Hohmann C, et al. The effect of traditional 
cupping on pain and mechanical thresholds in patients with chronic 
nonspecific neck pain: a randomised controlled pilot study. Evid 
Based Complement Alternat Med 2012;2012:429718. 

	40	 Lauche R, Spitzer J, Schwahn B, et al. Efficacy of cupping therapy 
in patients with the fibromyalgia syndrome-a randomised placebo 
controlled trial. Sci Rep 2016;6:37316. 

	41	 Le Bars D. The whole body receptive field of dorsal horn 
multireceptive neurones. Brain Res Brain Res Rev 2002;40:29–44. 

	42	 Musial F, Michalsen A, Dobos G. Functional chronic pain syndromes 
and naturopathic treatments: neurobiological foundations. Forsch 
Komplementmed 2008;15:97–103. 

	43	 Hamada K, Vannier E, Sacheck JM, et al. Senescence of human 
skeletal muscle impairs the local inflammatory cytokine response to 
acute eccentric exercise. FASEB J 2005;19:264–6. 

	44	 Barbe MF, Barr AE, Gorzelany I, et al. Chronic repetitive reaching 
and grasping results in decreased motor performance and 
widespread tissue responses in a rat model of MSD. J Orthop Res 
2003;21:167–76. 

	45	 Sutton BC, Opp MR. Acute increases in intramuscular inflammatory 
cytokines are necessary for the development of mechanical 
hypersensitivity in a mouse model of musculoskeletal sensitization. 
Brain Behav Immun 2015;44:213–20. 

	46	 Yong RJ, Mullins PM, Bhattacharyya N. Prevalence of chronic pain 
among adults in the United States. Pain 2022;163:e328–32. 

	47	 Zhang ZJ, Ng GY, Lee WC, et al. Changes in morphological and 
elastic properties of patellar tendon in athletes with unilateral 
patellar tendinopathy and their relationships with pain and functional 
disability. PLoS One 2014;9:e108337. 

	48	 Vögeli S, Lutz J, Wolf M, et al. Valence of physical stimuli, not 
housing conditions, affects behaviour and frontal cortical brain 
activity in sheep. Behav Brain Res 2014;267:144–55. 

	49	 Ware JE, Sherbourne CD. The MOS 36-ltem Short-Form Health 
Survey (SF-36). Med Care 1992;30:473–83. 

	50	 Hou X, Wang X, Griffin L, et al. Immediate and delayed effects of 
cupping therapy on reducing neuromuscular fatigue. Front Bioeng 
Biotechnol 2021;9:678153. 

http://dx.doi.org/10.1155/2016/7358918
http://dx.doi.org/10.1186/s12906-018-2187-8
http://dx.doi.org/10.1186/s12906-018-2187-8
http://dx.doi.org/10.1111/j.1365-4632.2004.02224.x
http://dx.doi.org/10.1111/srt.12970
http://dx.doi.org/10.1016/j.pain.2008.10.001
http://dx.doi.org/10.1097/AJP.0b013e31829e9d2a
http://dx.doi.org/10.1016/j.jams.2019.11.004
http://dx.doi.org/10.1007/s11655-018-2996-0
http://dx.doi.org/10.1097/PHM.0000000000001625
http://dx.doi.org/10.1016/j.jtcme.2014.11.036
http://dx.doi.org/10.1186/1472-6882-12-184
http://dx.doi.org/10.1159/000454872
http://dx.doi.org/10.1016/j.jphys.2021.02.013
http://dx.doi.org/10.1371/journal.pone.0153828
http://dx.doi.org/10.1136/bmj.d5928
http://dx.doi.org/10.1037/1082-989X.11.2.193
http://dx.doi.org/10.3389/fbioe.2021.659138
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.1136/bmj.d4002
http://dx.doi.org/10.1089/acm.2015.0065
http://dx.doi.org/10.1186/1472-6882-11-63
http://dx.doi.org/10.1155/2012/429718
http://dx.doi.org/10.1155/2012/429718
http://dx.doi.org/10.1038/srep37316
http://dx.doi.org/10.1016/s0165-0173(02)00186-8
http://dx.doi.org/10.1159/000121321
http://dx.doi.org/10.1159/000121321
http://dx.doi.org/10.1096/fj.03-1286fje
http://dx.doi.org/10.1016/S0736-0266(02)00086-4
http://dx.doi.org/10.1016/j.bbi.2014.10.009
http://dx.doi.org/10.1097/j.pain.0000000000002291
http://dx.doi.org/10.1371/journal.pone.0108337
http://dx.doi.org/10.1016/j.bbr.2014.03.036
http://dx.doi.org/10.1097/00005650-199206000-00002
http://dx.doi.org/10.3389/fbioe.2021.678153
http://dx.doi.org/10.3389/fbioe.2021.678153

	Effects of cupping therapy on chronic musculoskeletal pain and collateral problems: a systematic review and meta-­analysis
	Abstract
	Background﻿﻿
	Methods
	Search strategy and study selection
	Inclusion criteria
	Exclusion criteria
	Quality assessment
	Data extraction
	Meta-analysis

	Results
	Search result
	The characteristics of included studies
	The effect of cupping therapy on pain intensity
	The effect of cupping therapy on functional disability
	The effect of cupping therapy on mental health

	Discussion
	Conclusion

	References


