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Abstract.

BACKGROUND: Cupping therapy has been used to treat musculoskeletal impairments for about 4000 years. Recently, world
athletes have provoked an interest in it, however, the evidence to support its use in managing musculoskeletal and sports conditions
remains unknown.

OBJECTIVE: To evaluate the evidence level of the effect of cupping therapy in managing common musculoskeletal and sports
conditions.

METHODS: 2214 studies were identified through a computerized search, of which 22 met the inclusion criteria. The search
involved randomized and case series studies published between 1990 and 2019. The search involved five databases (Scopus,
MEDLINE (PubMed), Web of Science, Academic Search Complete PLUS (EBSCO), and CrossRef) and contained studies written
in the English language. Three analyses were included: the quality assessment using the PEDro scale, physical characteristic
analysis, and evidence-based analysis.

RESULTS: The results showed that most studies used dry cupping, except five which used wet cupping. Most studies compared
cupping therapy to non-intervention, the remaining studies compared cupping to standard medical care, heat, routine physiotherapy,
electrical stimulation, active range of motion and stretching, passive stretching, or acetaminophen. Treatment duration ranged
from 1 day to 12 weeks. The evidence of cupping on increasing soft tissue flexibility is moderate, decreasing low back pain or
cervical pain is low to moderate, and treating other musculoskeletal conditions is very low to low. The incidence of adverse events
is very low.

CONCLUSION: This study provides the first attempt to analyze the evidence level of cupping therapy in musculoskeletal and
sports rehabilitation. However, cupping therapy has low to moderate evidence in musculoskeletal and sports rehabilitation and
might be used as a useful intervention because it decreases the pain level and improves blood flow to the affected area with low
adverse effects.
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1. Introduction

Cupping therapy is a technique that uses one or more
glass, plastic, or bamboo cups sucked on the skin with
localized negative pressure [1]. Cupping therapy has
been used to treat various diseases; including herpes
zoster, hypertension, stroke, cough, asthma, and low
back pain for more than four thousand years [1]. Re-
cently, professional athletes have increased their in-
terest in using cupping therapy [2]. Michael Phelps, a
swimming athlete who has won the most gold medals
in history, appeared at the 2016 Olympics with circular
red marks on his shoulders due to the application of
cupping therapy. Phelps indicated that cupping ther-
apy could relieve his muscle fatigue and soreness [3].
In the National Basketball Association (NBA) of the
2018-2019 season, LeBron James, Russel Westbrook,
and James Harden had received cupping therapy to treat
their muscle soreness.

Although professional athletes favor cupping therapy
in managing their muscle recovery and pain, the mech-
anism of cupping therapy and its exact effect in treating
exercise-induced muscle fatigue and musculoskeletal
conditions remain largely unknown [4]. Previous sys-
tematic or literature reviews on cupping mainly focused
on investigating the effect of cupping therapy in treating
musculoskeletal or sports conditions without reporting
its evidence in treating these conditions [2,5]. Also, it is
unclear whether cupping therapy is effective in treating
muscle recovery after exercise, training, and competi-
tion. Furthermore, the adverse effects of cupping ther-
apy have been barely identified in the literature. A pre-
vious systematic review discussed the adverse effects
of cupping therapy on musculoskeletal conditions [6];
however, this review was limited to a Korean popula-
tion and did not discuss the adverse effects of cupping
therapy on accelerating muscle recovery after exercise,
training, and competition.

Several rehabilitation modalities were previously
used to improve athletes’ performance and muscle re-
covery after exercise, training, and competition [7-9].
Davis et al. demonstrated that massage enhanced the
related measures to performance (endurance, strength,
jump, sprint, flexibility, or fatigue); however, these im-
provements are nonsignificant [8]. Rose et al. reported
that whole body cryotherapy had a small effect on the
recovery from muscle damage with several exposures;
while, it significantly improved the recovery from pain,
loss of muscle function, and markers of inflammation
and damage [9]. Cupping therapy might have a superior
role over both massage and cryotherapy because it can

promote skin’s blood flow, change skin’s biomechani-
cal properties, increase pain thresholds, improve local
anaerobic metabolism, reduce inflammation, and mod-
ulate cellular mechanisms of the immune system [10].

Because of the promising role of cupping therapy in
musculoskeletal and sports rehabilitation, the purpose
of this study is to systematically review the effect of
cupping therapy in musculoskeletal and sports rehabili-
tation, evaluate the evidence level of this effect, measure
its adverse effects, and provide insight into the mecha-
nism of cupping therapy on improving musculoskeletal
and sports conditions.

2. Methods
2.1. Design

Both systematic review and evidence-based analysis
designs were used. The comprehensive guidelines of
The National Center for The Dissemination of Disabil-
ity Research with The Preferred Reporting Items for
Systematic Reviews [11] were followed. Institutional
approval of this systematic review was not necessary
due to the nature of the study.

2.2. Identification and selection of studies

Twenty-two studies were identified through a com-
puterized search. The search involved randomized and
case series studies published between 1990 and 2019.
The search was conducted through the server of the
University of Illinois at Urbana-Champaign, IL, USA.
The search strategy and search terms were based on
a Patient, Intervention, Comparison, and Outcomes
(PICO) design. The search was conducted for testing
the effect of cupping therapy alone or in comparison
to other rehabilitation modalities in musculoskeletal
or sports-related conditions. This search involved five
databases (Scopus, MEDLINE (PubMed), Web of Sci-
ence, Academic Search Complete PLUS (EBSCO), and
CrossRef) and contained only papers written in the En-
glish language and published in academic journals. The
search strategy for the different elements of the PICO
design is shown in Table 1. The flowchart of data ex-
traction and search strategy findings is illustrated in
Fig. 1.

2.3. Eligibility criteria

Studies were selected founded on their goals of treat-
ment. The used intervention should be cupping therapy
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Full search strategy for the different elements of the PICO in the selected databases

Patient

Intervention

Comparison

Outcomes

Musculoskeletal dysfunction OR

sports injuries OR

Low back pain OR
Cervical pain [MeSH] OR
Neck pain OR

Plantar fasciitis OR
Stiffness of soft tissues OR
Fibromyalgia [MeSH] OR

Myofascial pain syndrome OR

Osteoarthritis OR
Muscle fatigue OR

“Cupping” [MeSH] OR
“Cupping therapy” [MeSH] OR
“Wet cupping” [MeSH] OR
“Dry cupping” [Mesh] OR
“suction” [Mesh] OR

“Cupping Massage” [Mesh] OR
“traditional cupping” [MeSH] OR
“Negative pressure”

Delayed onset muscle soreness [MeSH] OR

Acute Muscle soreness OR

“Range of motion, articular” [MeSH] OR
“Pain” [MeSH] OR

“Musculoskeletal Pain” [MeSH] OR
“Chronic pain” [MeSH] OR

“Muscle soreness” [Mesh] OR
“Activities of daily living” [MeSH] OR
“Sports” [MeSH] OR

“Quality of life” [MeSH] OR

“Patient Satisfaction” OR

Muscle strength OR
Functionality OR
Functional ability OR

Activities of daily living OR

Sports OR
Quality of life OR
Patient satisfaction
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Fig. 1. Flowchart of data extraction and search strategy findings.
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and the disorder should be musculoskeletal and sports
conditions. Inclusion criteria included cupping, muscu-
loskeletal conditions, sports conditions, and random-
ized and case series studies. The age range of the par-
ticipants in any study should be over 18 years. In this
systematic review, studies were excluded if their par-
ticipants had neurological or other diseases not related
to musculoskeletal or sports rehabilitation. Also, we
excluded pilot studies, case reports, letters to editors,
opinions, commentaries, conference abstracts, disserta-
tions, theses, or articles without access.

2.4. Data collection process

An initial computerized database search was per-
formed by the first author (AM) to find related stud-
ies to this review. Included data from each study was
the title, journal name, authors, research drive, publica-
tion date, study design, randomization, blinding, power,
age of participants, inclusion criteria, exclusion crite-
ria, assessment dates, group comparability, homogene-
ity, examination techniques, and precision of exercise
description.

Then, a co-author (XZ) assessed the title and abstract
of each study. If any study fits our inclusion and exclu-
sion criteria, the full text was downloaded. After gather-
ing the full text of these studies, an additional reviewer
(YJ) independently investigated included studies to see
whether they fitted the inclusion and exclusion criteria
or not.

2.5. Quality assessment

All included studies were evaluated for methodolog-
ical quality using the PEDro scale, which is a valid
measure to assess the methodological quality of clini-
cal trials [12]. Two reviewers (AM and Z.), who were
not blinded to the details of studies, independently ex-
ecuted the assessment using a standardized method.
Disagreements between both reviewers were solved by
consulting a third reviewer (YJ). Methodological quali-
ties of included studies were evaluated from 1 to 10 on
a 10-item PEDro scale. The PEDro scale has 10 items,
including random allocation, concealed allocation, sim-
ilarity at baseline, subject blinding, therapist blinding,
assessor blinding, > 85% follow up for at least one
key outcome, intention-to-treat analysis, between-group
statistical comparison for at least one key outcome, and
point and variability measures for at least one key out-
come. All comprised studies were evaluated for their
level of risk of bias by two independent reviewers to
identify any major methodological errors.

2.6. Evidence-based analysis

Items were scored as either present or absent. The
risk of bias in the study group, with 95% CI, was de-
pendent on the predicted risk in the comparison group
and the relative effect of the study (and its 95% CI).
The grades of evidence included:

— High: We are very confident that the true effect
lies close to the estimate of the effect;

— Moderate: We are moderately confident that the
true effect lies close to the estimate of the effect;
however, there is a possibility that it is different;

— Low: The confidence in the effect estimate is lim-
ited; the true effect may be different from the esti-
mate of the effect;

— Very low: We have very little confidence in the
effect estimate; the true effect is likely to be sub-
stantially different from the estimate of effect.

3. Results
3.1. Characteristics of the included studies

The preliminary search in electronic databases re-
vealed 2214 studies. We did not consider 1506 studies
because of their duplication. We excluded 1311 studies
for several reasons, including 306 studies that had un-
suitable study designs, 182 studies that had no access to
their full-text, 145 studies that had divergences from re-
view objectives, 268 studies that were in abstract poster
format only, and 410 studies not written in the English
language. The residual 173 studies were included in this
review based on their titles and abstracts. We did not in-
clude 151 studies after reading entire articles. The main
reasons for this non-selection were: (1) The title did
not contain the predetermined inclusive criteria (nighty-
four studies), (2) The article was not a randomized con-
trolled study or case series (seventy-nine studies). After
reading the complete text of the residual studies, only
22 studies fulfilled the inclusion and exclusion criteria.

The included studies investigated individuals with
an age range from18 to 60 years. Most studies used
dry cupping, except for five studies, which used wet
cupping [13-17]. Most studies compared cupping ther-
apy to no intervention, three studies compared it to
standard medical care, other studies compared it a spe-
cific intervention including heat [17], routine physio-
therapy [18], electrical stimulation [19], active range
of motion (ROM), and stretching [20], passive stretch-
ing [21], or acetaminophen [22]. Treatment durations
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ranged from one day to 12 weeks. The outcome mea-
sures included APS-POQ (American Pain Society Pa-
tient Outcome Questionnaire), ODQ, NRS (Numer-
ical rating Scale), PPI (Present Pain Questionnaire),
PPT (Pressure Pain Threshold), VAS (Oswestry Dis-
ability Questionnaire), FFbH-R (Funktionsfragebogen
Hannover Riicken’), SF-36 (quality of life question-
naire Short form 36), MQS (Medication Quantifica-
tion Scale), SF-MPQ (short-form McGill pain ques-
tionnaire), the number of acetaminophen tablets, skin
surface temperature, blood pressure, functional dis-
ability, pain at motion, MDT (Mechanical Detection
Threshold), VDT (Vibration Detection Threshold), cer-
vical spine angle, the turtle neck angle, the pain thresh-
old, the cervical ROM, The Levine CTS-score (Carpal
tunnel syndrome), DASH-Score (The Disabilities of
the Arm, Shoulder and Hand), SS-scale (Symptom
Severity Scale), FSS (functional status scale), DSL
(Distal Sensory Latency), DML (Distal Motor La-
tency), FAAM (The Foot and Ankle Ability Measure),
LEFS (The Lower Extremity Functional Scale), PSFS
(Patient-Specific Functional Scale), muscle strength,
EMG (Electromyography), SLR (Straight Leg Rais-
ing) angle, popliteal angle, and muscle peak torque
at 60°/sec, 90°/sec, and 120°/sec, flexibility, number
of tender points, fatigue, sleeping, WOMAC (McMas-
ters Universities Osteoarthritis Index), stiffness, ten-
derness, edema, crepitation, and nocturnal pain. All in-
cluded studied performed between groups analyses ex-
cept [13,20,21,23-25]. Detailed characteristics of these
studies are shown in Table 2.

3.2. Quality assessment

The PEDro scale was used for assessing the quality of
involved studies. The PEDro scale assessment indicated
that all included studies are randomized controlled trials
except two studies by Hanan and Eman [13] and Yim
et al. [26]. No information was included about blind-
ing in the 10 studies by Hanan and Eman [13], Kim
et al. [14], Farhadi et al. [15], Akbarzadeh et al. [27],
Cramer et al. [28], Saha et al. [29], Lauche et al. [30],
Yim et al. [26], Michalsen et al. [17], and Mohammadi
etal. [18]. Nine studies included a control group to com-
pare their results to the intervention group. The base-
line similarities between groups were achieved in all
studies except in the studies by Hanan and Eman [13],
Yim et al. [26], and Michalsen et al. [17]. Intention
to treat analysis was followed in all studies. The re-
sults of the assessment by the PEDro scale are listed in
Table 3.

3.3. Evidence-based analysis

This review revealed that cupping therapy has low-
moderated effects. Cupping therapy had moderate ef-
fects on pain level and threshold; knee active and pas-
sive ROM; semitendinosus, and biceps femoris EMG
in healthy males and females; pain level; and skin sur-
face temperature (SST) at SI 15, GB 21, and LI 15
(acupuncture points) in patients with chronic neck pain.

Cupping therapy had low effects on severity sensa-
tion with pain; back disability in patients with low back
pain; pain level; foot and ankle function; lower extrem-
ity function; pain pressure threshold in patients with
plantar fasciitis; current pain level; morning pain; pain
pressure threshold at calf and heel areas; foot and an-
kle function; ankle dorsiflexion ROM; and ankle plan-
tar flexion strength in patients with heel pain. Cup-
ping therapy had low effects on pain at rest; numbness;
tingling; pain with pressure; and symptom severity in
patients with carpal tunnel syndrome (CTS). Cupping
therapy had low effects on neck pain at rest and with
movement; neck-related function; physical component
scores and mental component scores of SF-36 survey;
pain pressure threshold; mechanical detection thresh-
old; and vibration detection threshold in patients with
neck pain. Cupping therapy had low effects on neck-
related symptom severity; functional status; distal sen-
sory latency; distal motor latency; cervical angle, turtle
neck angle pain threshold; neck flexion ROM; neck ex-
tension ROM; and neck right and left lateral flexion in
patients with carpal tunnel syndrome. Cupping therapy
had low effects on pain level and intensity; disability;
physical and mental component scores of SF-36 survey;
and pain medications in patients with low back pain.

Cupping therapy had very low effects on straight
leg raising (SLR); popliteal angle; and knee flexion
peak torque at 60°/sec, 90°/sec, and 120°/sec in healthy
males and females. Cupping therapy had very low ef-
fects on pain with movement; functional impairment in
patients with carpal tunnel syndrome. Cupping therapy
had very low effects on blood pressure after 15 min
cupping; neck pain after 5 min cupping in community
residents with chronic neck pain. Cupping therapy had
very low effects on hamstring flexibility in collegiate
soccer players (males and females). Cupping therapy
had very low effects on pain level and intensity in post-
partum low back pain. Cupping therapy had very low
effects on pain level and intensity, and number of ac-
etaminophen tablets in persistent non-specific low back
pain. Cupping therapy had very low effects on pain, and
the number of tender points in fibromyalgia. Cupping
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therapy had very low effects on affective and sensory
pain perception, function, physical and mental com-
ponent scores of SF-36 survey, general and physical
fatigue, and sleep period in patients with chronic low
back pain.

3.4. Adverse effects

This review revealed that the incidence of adverse
effects of wet and dry cupping therapy was very low
to low. The main adverse effects included hematoma at
the site of application of a cupping glass [31]; mild low
back pain related to the seated position [32]; muscle
soreness for 1-2 days, minor hematoma at the treated
site for 2 days, and increased neck pain for 1-5 h [28];
pain, slight reactions such as circulatory instability in
the first minute after treatment, tension headaches, mi-
graine attack, reappearing tinnitus, and wound healing
itches [30]; an aggravation of pain after the cupping ses-
sions for few hours [33]; headache after cupping lasted
for no longer than 60 min [29]; minor burns as a result
of the steam in the cups [25]; and mild hematomas at
cupping site, self-limiting light tingling sensations for a
few minutes, and increased pain [23].

4. Discussion

This systematic and evidence-based review is unique
as it is the first review that discusses the evidence level
of cupping therapy in musculoskeletal and sports reha-
bilitation along with providing the mechanisms behind
the effect of cupping therapy in each condition. We dis-
cussed the included conditions in different sections for
a better understanding of the discussion.

4.1. Low back pain (evidence: Low to moderate)

Six studies conducted cupping therapy in patients
with low back pain [13-16,23,27]. Teut et al. [23] in-
vestigated the effect of dry cupping therapy on pain
and disability in patients with chronic low back pain.
They found that after 4 weeks of cupping therapy, pain
and disability significantly decreased, whereas after 12
weeks cupping therapy significantly decreased the pain
level only and this decrease continued to be signifi-
cant. They attributed these results to three mechanisms.
The first mechanism included that cupping therapy de-
formed the skin which could excite AS fibers in painful
skin regions. The second mechanism included that skin
manipulation by cupping therapy triggered inhibitory

receptive fields of the multi-receptive dorsal horn neu-
rons. The third mechanism included that cupping ther-
apy caused a relaxing and socially soothing effect to
these patients. Kim et al. and Farhadi et al. [14,15] in-
vestigated the effect of wet cupping therapy on pain and
disability in patients with low back pain. They found
that wet cupping therapy significantly decreased pain
and disability after a short period. They attributed these
significant improvements to the neural, hematologi-
cal, immune, and psychological effects produced by
wet cupping therapy. AlBedah et al. [16] investigated
the effect of cupping therapy on pain in patients with
low back pain. They applied cupping therapy at blad-
der meridian (BL) acupuncture points (BL23, BL.24,
and BL25). They found that the application of cupping
therapy over these acupuncture points significantly de-
creased pain. Akbarzadeh et al. [27] investigated the
effect of dry cupping therapy on pain in patients with
postpartum low back pain. They found that four ses-
sions of cupping therapy significantly decreased the
intensity of back pain measured by the VAS scale and
McGill pain questionnaire. Hanan and Eman [13] in-
vestigated the effect of dry cupping therapy on pain
and disability in patients with persistent non-specific
low back pain. They found that cupping therapy signifi-
cantly decreased persistent non-specific low back pain
and increased the client’s ability to manage everyday
life activities.

The results of these studies come in accordance with
a recent meta-analysis that reported that cupping ther-
apy is more effective than standard medical care in
treating low back pain [34]. Also, Markowski et al. [35]
investigated the effect of cupping therapy on pain in
patients with low back pain. They found that four ses-
sions of cupping therapy significantly decreased pain
and increased straight-leg raise motion, lumbar flexion
ROM, and the pain-pressure threshold.

Cupping therapy can be used alone or with other re-
habilitative or pharmaceutical interventions in treating
cervical or low back pain. Cupping therapy can reduce
pain, muscle tenderness, and improve ROM in patients
with subacute or chronic low back pain [34]. Cupping
therapy can be applied over Ashi acupoints. Ashi acu-
points refer to the points which can increase or de-
crease pain sensation. Ashi points have neither specific
terms nor fixed location. Ashi points are selected as
acupoints according to where the uncomfortable feeling
is located [36].

The evidence-based analysis of the six included stud-
ies revealed that the evidence of the effect of cupping
therapy in treating low back pain was low to moder-
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ate. The included studies have several issues which de-
creased their evidence. The study by Kim et al. [14]
did not include the blinding of therapists and asses-
sors. Also, the authors did not mention where this study
was conducted. Furthermore, the study sample size was
small. Accordingly, the evidence level of this study
was low. The study by Farhadi et al. [15] did not men-
tion within-group analysis and there were no blinding
of therapists and assessors. Accordingly, the evidence
level of this study was low. The study by AlBedah et
al. [16] mentioned that the P-value is 0.0001 for all
variables; however the high differences between the val-
ues of these variables. Also, there was a non-significant
difference in the number of acetaminophen tablets be-
fore and after cupping. This difference was high in com-
parison to other variables (about a 50% increase). Ac-
cordingly, the evidence level of this study was very low.
Another study by Akbarzadeh et al. [27] mentioned that
the P-value is 0.001 for all variables, despite, the high
differences between these variables. Accordingly, the
evidence level of this study was very low. The study
by Teut et al. [23] compared the results using the anal-
ysis of covariance (ANCOVA) and used a small sam-
ple size. They included blinding of patients, without
blinding of therapists. Accordingly, the evidence level
of this study was moderate. The study by Hanan and
Eman [13] did not contain randomization, concealed
allocation, baseline similarity between groups, blind-
ing of participants, blinding of therapists, and blinding
of all assessors. Also, the sample size was small, and
they did not perform between-groups analyses. Accord-
ingly, the evidence level of this study was very low.
The evidence-based analyses of cupping therapy in low
back pain are shown in Supplementary Tables 1-6.

4.2. Cervical pain (evidence: Low to moderate)

In this review, four studies investigated the effect
of cupping therapy on pain inpatient with cervical
pain [28-30,32]; and one study investigated the effect
of cupping therapy on cervical ROM in normal sub-
jects [26]. Saha et al. [29] examined the effect of cup-
ping massage therapy on pain and disability levels in
patients with neck pain. They found that dry cupping
therapy significantly decreased pain and disability after
2 weeks. Cramer et al. [28] examined the effect of dry
cupping therapy on pain at rest and with motion, dis-
ability, and pressure, mechanical, vibration thresholds.
They found that dry cupping therapy significantly de-
creased pain at rest and with motion, decreased disabil-
ity, and increased pressure pain threshold. These studies

attributed these results to manual lifting and kneading of
muscle tissue produced by cupping therapy which de-
creased neuromuscular excitability [28,29]. Cramer et
al. [28] reported that applying massage with the cup can
produce an inhibitory effect, which helps in reducing
muscle spasm. Lauche et al. [30] examined the effect of
traditional cupping on pain and mechanical thresholds
in patients with chronic nonspecific neck pain. They
found that dry cupping therapy significantly decreased
pain and increased pressure pain thresholds and quality
of life. Also, there was no significant effect of cupping
on neck disability, mechanical detection, and vibration
detection. Chi et al. [32] investigated the effect of cup-
ping therapy on chronic neck and shoulder pain. They
found that cupping therapy significantly decreased neck
and shoulder pain. Yim et al. [26] compared the effects
of McKenzie stretching exercise to cupping therapy on
pain threshold, cervical ROM, cervical spine angle, and
turtle neck angle. They found that cupping therapy sig-
nificantly increased pain threshold and cervical ROM,
while McKenzie’s stretching did not. Also, they found
that both stretching and dry cupping had no significant
effect on the cervical spine angle or the turtleneck angle.

The evidence-based analysis of the five included
studies revealed that the evidence of the effect of cup-
ping therapy in treating neck pain was low to moder-
ate. The study by Saha et al. [29] included between-
groups and within-group analyses. The mean differ-
ences between groups were significant for most out-
come measures. There was no blinding of patients and
therapists. Accordingly, the evidence level of this study
was moderate. The study by Cramer et al. [28] did not
write the value of the pain intensity at the baseline as
other variables. Additionally, this study did not include
concealed allocation, blinding of therapists, blinding of
all assessors, or blinding of participants. Accordingly,
the evidence level of this study was low. The study by
Lauche et al. [30] included between-groups and within-
group analyses. The mean differences between groups
were significant for most outcome measures. This study
did not include concealed allocation, blinding of ther-
apists, blinding of all assessors, or blinding of partici-
pants. Accordingly, the evidence level of this study was
moderate. The study by Chi et al. [32] compared the
results using analysis of covariance (ANCOVA) using
the adjusted treatment group for baseline measurements
as a fixed factor. In this study, the mean differences
for all outcome measures were small. Accordingly, the
evidence level of this study was moderate. The study by
Yim et al. [26] used a small sample size and performed
within-groups analyses only. Accordingly, the evidence
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level of this study was low. The evidence-based analy-
ses of cupping therapy in neck pain are shown in Sup-
plementary Tables 7-11.

4.3. Carpal tunnel syndrome (evidence: Low)

Although CTS might be uncommon among able-
bodied athletes, it has been shown in the literature that
CTS is very common among athletes with a disability,
particularly basketball wheelchair players [37-39].

In this review, three studies investigated the ef-
fect of cupping therapy on CTS and its related symp-
toms [17,18]. Michalsen et al. [17] investigated the ef-
fect of cupping therapy on symptoms of CTS. They
assumed that for better treatment of CTS, cupping ther-
apy should be applied on defined zones (these zones
segmentally relate to the median nerve) in the shoulder
triangle. They applied wet cupping therapy far from the
carpal tunnel on the trapezius muscle. They assessed
their patients 7 days after cupping therapy. They found
that there were significant improvements in Levine’s
CTS score, neck pain, functional disability (DASH
Score), and physical quality of life. Mohammadi et
al. [18] used dry cupping therapy which was applied
on the volar surface of the wrist for 4 min at a pressure
of 50 mmHg. They performed cupping therapy for 10
sessions/every alternate day and the assessment was
performed after these 10 sessions. They found there
were significant improvements in both CTS symptoms
and median nerve conduction time. They argued these
improvements to the biomechanical effects created by
cupping therapy that helped to decrease compression
on median nerve.

Results of these two studies come in accordance with
the results of the case report study that investigated
the effect of cupping therapy on CTS-related symp-
toms [40]. They found that cupping therapy signifi-
cantly improved CTS symptoms within the first week
and these symptoms progressively decreased with com-
plete resolution of symptoms after 6 to 8 weeks. They
reported also that there were significant improvements
in median nerve conduction velocity and initial abnor-
malities presented in the wrist joint.

The evidence-based analysis of these two studies re-
vealed that the evidence of the effect of cupping ther-
apy in treating CTS was low. The study by Michalsen
et al. [17] did not include concealed allocation, base-
line similarity between groups, or blinding of partic-
ipants. Additionally, they demonstrated that heat in-
creased pain, which might be difficult to be accepted.
Accordingly, the evidence level of this study was low.

The study by Mohammadi et al. [18] did not include
concealed allocation or blinding of participants. Also,
changes between means are very small to be significant.
Accordingly, the evidence level of this study was low.
The evidence-based analyses of cupping therapy in CTS
are shown in Supplementary Tables 12 and 13.

4.4. Plantar fasciitis (evidence: Low)

Plantar fasciitis is considered a communal overuse
injury in sports, particularly in runners [41,42]. Lopes et
al. demonstrated that the prevalence of plantar fasciitis
in runners varies from 4.5 to 10%, and it is considered as
the third most common running-related musculoskeletal
injury after medial tibial stress syndrome and Achilles
tendinopathy [43]. Planter fascia plays an important
role in providing static and dynamic supports for arches
of the foot by distributing forces placed on the whole
foot during weight-bearing activities [44,45].

In this review, two studies investigated the ef-
fect of cupping therapy on plantar fasciitis and heel
pain [19,20]. Weiqing et al. [19] investigated the effect
of dry cupping therapy on pain and function in patients
with plantar fasciitis. They compared cupping therapy
to electrical stimulation. They found that cupping ther-
apy was effective as electrical stimulation in decreasing
pain and improving lower limbs function. They argued
these improvements to local negative pressure created
by dry cupping. This negative pressure increased blood
flow which helped in removing exudates and increas-
ing anti-inflammatory substances. AlKhadhrawi and
Alshamei [20] examined the effect of dry cupping on
pain and function in patients with plantar heel pain.
They divided participants into two groups (interven-
tion and control groups). Both groups performed ankle
dorsiflexion exercise and stretching exercise for calf
muscle and plantar fascia. In addition, the intervention
group received dry cupping. They found that pain at
rest immediately showed a significant decrease in the
intervention group, but not in the control group. Morn-
ing pain significantly decreased in both groups after 2
days, with a significant difference between both groups.
Pain perceived threshold showed an immediate signif-
icant improvement in the intervention group, but not
in the control group. Both groups showed significant
improvements in patient-specific functional scale and
ankle dorsiflexion ROM. Plantar flexor strength showed
an immediate significant improvement in the interven-
tion group, but not in the control group.

The results of these two studies come in accor-
dance with the results of the recent study conducted
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by Escaloni et al. [46] to investigate the effect of the
combination of dry cupping therapy and neural glide on
peripheral neuropathic plantar foot pain. They applied
a 4.5 mm diameter cup positioned fixed on the superior
medial tibia at the proximal course of the saphenous
nerve. Another large cup was placed on an acupoint
called Spleen 9 (SP-9) to provide higher stress at the
line among fat and muscle layers. To provide a pull
force at the cup, the patient was asked to extend the
knee with ankle dorsiflexion while the cup was main-
tained at SP-9 via negative pressure from the suction. To
add more pull at the cup, a cervical flexion was added.
After three weeks, they found that there were significant
improvements in pain and ankle joint ROM.

The evidence-based analysis of these studies revealed
that the evidence of the effect of cupping therapy in
treating carpal tunnel syndrome was low. The study by
Weiqing et al. [19] did not include blinding of ther-
apists, blinding of all assessors, or concealed alloca-
tion. Also, the sample size was small. Accordingly,
the evidence level of this study was low. The study
by AlKhadhrawi and Alshamei [20] did not include
concealed allocation or blinding to participants and
therapists. Also, there performed within-group analysis
only. Accordingly, the evidence level of this study was
low. The evidence-based analyses of cupping therapy
in plantar fasciitis are shown in Supplementary Tables
14 and 15.

4.5. Stiffness of soft tissues (evidence: Low)

The decrease in flexibility of connective tissues
is a common symptom that occurs after either re-
peated sports injuries [47] or prolonged immobiliza-
tion [48]. Prolonged immobilization usually follows
sport-causing surgeries such as anterior cruciate liga-
ment reconstruction surgery, meniscal repair, or frac-
tures. Delaloye et al. [49] investigated the rate of loss
in knee extension ROM after anterior cruciate ligament
reconstruction surgery. They found that the rate of loss
in knee extension was rapid, and it occurred due to
hamstring contracture and quadriceps inactivation more
than intra-articular mechanical pathology.

In this review, three studies discussed the effect of
cupping therapy on flexibility, tissue stiffness, power,
and ROM [21,24,50]. Kim et al. [21] examined the ef-
fect of cupping therapy on flexibility, knee ROM, pain
threshold, and muscle activity of the hamstring muscle.
They applied three dry cups on the hamstring muscle
for 5 min. They found that cupping therapy significantly
improved flexibility, pain threshold, and muscle con-

traction. They argued this improvement in connective
tissues flexibility to the effect of cupping therapy on
producing an effective mobilization of connective tis-
sues including muscle, tendon, fascia, and skin. This
mobilization increased neurophysiological activity at
various levels, including nociceptors, spinal cord, and
other nerves. This finally caused a significant relax-
ation of these connective tissues [51]. Additionally, the
negative pressure created by the application of cupping
therapy (which reaches about 4 inches) exerted vari-
ous mechanical effects including relieving of muscular
pain, restoration of muscle flexibility, recovery from
adhesions, and release of tissues that bounded up within
muscle [13]. Williams et al. [50] investigated the effects
of cupping on hamstring flexibility in college soccer
players. They found that 7 min of therapeutic cupping
treatment did not significantly increase hamstring flex-
ibility. This non-significant decrease might be due to
the short period of application of cupping. On the con-
trary, the pilot study by Markowski et al. [35] indicated
that cupping significantly increased lumbar flexion and
straight leg raise. Murray and Clarkson [24] investigated
the effect of cupping therapy on knee ROM. All partic-
ipants in this study received 15 min of moving cupping
therapy to their dominant posterior lower extremity.
They found that moving cupping therapy significantly
increased hip and knee ROM by 7% in the straight leg
raise and 4% in a popliteal angle test. Also, they found
that moving cupping had no significant effect on knee
flexion power measures.

The evidence-based analysis of these studies revealed
that the evidence of the effect of cupping therapy in
treating stiffness of soft tissues was low to moderate.
The study by Kim et al. [21] did not include blinding of
therapists or blinding of all assessors. Also, it did not
mention the setting where this study was conducted.
Furthermore, the sample size was small. Accordingly,
the evidence level of this study was low. The study by
Williams et al. [50] did not include blinding of thera-
pists, blinding of all assessors, or concealed allocation.
Also, they performed within-group analyses only. Ac-
cordingly, the evidence level of this study was low. The
study by Murray and Clarkson [24] included one group,
had a small sample size, no randomization, no blinding,
and non-significant results. Accordingly, the evidence
level of this study was low. The evidence-based anal-
yses of cupping therapy on the stiffness of soft tissues
are shown in Supplementary Tables 16-18.

4.6. Fibromyalgia (evidence: Very low)

Fibromyalgia is a common disorder [53]. Individuals
with fibromyalgia exhibit greater sensitivity to a wider
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range of stimuli, such as cold and heat, besides me-
chanical and ischemic pressure stimuli. These stimuli
yield pain responses in these individuals when applied
at intensity levels that do not normally evoke pain re-
sponses [54,55]. The frequency of fibromyalgia among
competitive sports professionals is around 2.2% [56].

The main effect of cupping therapy in fibromyalgia
may be through reducing pain and increasing its thresh-
old. The effect of cupping therapy on increasing pain
threshold may be attributed to several mechanisms. The
first mechanism might be due to mechanical effects
exerted by the negative pressure produced by cupping
therapy. This negative pressure stimulates mechanore-
ceptors, which their signals are transferred to the spinal
cord faster than pain signals. Thus, this mechanism
blocks pain signals and increases pain threshold (pain
gate control theory) [26,30,32]. The second mechanism
might be due to the increase in fluid and blood move-
ments presented either during or after removing the
cup [57]. This could increase the removal of any excess
fluid or toxins beneath the skin. Consequently, an in-
crease in the space between the fascia and lower struc-
tures occurs by elevating the fascia over the inflamma-
tory and pain core. Also, increasing the circulation helps
in obstructing the accumulation of pain chemicals in the
affected area. It has been shown that the increase in the
amount of these chemicals decreases the pain threshold
and causes rapid development of pain [58]. The third
mechanism might be due to the increase in local micro-
circulation induced by cupping therapy. This increase in
local microcirculation improves muscle function in the
affected areas. All these discussed effects cause a de-
crease in the hypersensitivity of trigger points [28,59],
thus an increase in pain threshold could occur in these
points.

In this review, two studies (one randomized trial and
one case series) investigated the effect of cupping ther-
apy in people with fibromyalgia [25,52]. Cao et al. [25]
investigated the effect of cupping therapy in treating
fibromyalgia. In this study, 30 consecutive persons with
fibromyalgia were received dry cupping therapy. Pain
assessment and decrease in the number of tender points
were performed at the 5, 10%, 15" days, and the end of
the 2" week following the final treatment. They found
that both pain and number of tender points significantly
decreased after applying cupping therapy. Lauche et
al. [52] investigated the effect of dry cupping therapy
on pain intensity, function, quality of life, fatigue, sleep
quality, satisfaction, and safety at the 18" day and af-
ter 6 months. They found that cupping therapy for five
times/twice per week on the upper and lower back sig-

nificantly decreased pain compared to usual care but not
compared to shame. Additional effects were found on
quality of life compared to usual care. Mild satisfaction
occurred with cupping and shame cupping. Also, there
were only observed minor side effects. They concluded
that despite cupping therapy being more effective than
usual care to improve pain intensity and quality of life,
effects of cupping therapy were minor in comparison to
shame treatment, and cupping cannot be recommended
for fibromyalgia.

The evidence-based analysis of the three included
studies revealed that the evidence of the effect of cup-
ping therapy in treating fibromyalgia was very low. The
study by Cao et al. [25] included no randomization,
concealed allocation, blinding of participants, blinding
of therapists, or blinding of all assessors. In addition,
changes in all variables were small. Also, Also, they
performed within-group analyses only. Accordingly, the
evidence level of this study was very low.

Lauche et al. [52] included large sample size and
between-groups analyses; however, there was no con-
cealed allocation. Accordingly, the evidence level of
this study was moderate. The evidence-based analy-
ses of cupping therapy in fibromyalgia are shown in
Supplementary Tables 19 and 20.

4.7. Osteoarthritis (evidence: Very low to low)

Osteoarthritis commonly occurs in weight-bearing
joints, particularly the knee joint. Knee osteoarthritis
associates some sports (e.g., soccer, elite-level long-
distance running, competitive weightlifting, wrestling)
and can lead it a significant disability and early re-
tirement of sports [61,62]. Cupping therapy produces
significant effects on alleviating most symptoms that
accompany knee osteoarthritis [60].

The main effect of cupping therapy in knee os-
teoarthritis is attributed to its analgesic effect. Cupping
therapy acts over neural centers in spinal cord causing
a release of some chemical transmitters and endoge-
nous opioids. This helps in blocking pain messages,
facilitating nociceptive painful reception, and produc-
ing a comfortable feeling [63]. Cupping therapy also
improves blood flow around the treated area. Thus, it
helps in elevating toxins stuck deep in soft-tissue layers
to superficial body surface areas [64]. Furthermore, it
has been demonstrated that cupping therapy modulates
inflammatory reactions by increasing lymph flow [65].
Furthermore, Dons’koi et al. [66] and Tagil et al. [67]
reported that cupping therapy regulates the immune sys-
tem by eliminating oxidants and decreasing numbers of
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cytotoxic natural killer cells. These previous effects can
significantly relieve the pain and decrease inflammatory
reactions present with knee osteoarthritis.

In this review, two randomized studies discussed the
effect of cupping therapy on knee Osteoarthritis [22,33].
Khan et al. [22] investigated the effect of dry cupping on
knee osteoarthritis-related symptoms. They found that
dry cupping significantly improved pain, tenderness,
edema, nocturnal pain, and disability. Teut et al. [33]
investigated the effect of dry cupping on pain (assessed
by the Visual Analogue Scale) and activities of daily
living, functional mobility, gait, general health, and
quality of life (assessed by the Western Ontario and
McMaster Universities Osteoarthritis (WOMAC) score
and SF-36 score). They found that cupping therapy sig-
nificantly improved pain and activities of daily living,
functional mobility, gait, general health, and quality of
life. These results contradict the results of the recent
systematic review which reported that there is weak
evidence to support the hypothesis that cupping therapy
has beneficial effects on reducing the pain intensity and
improving the physical function in patients with knee
osteoarthritis [60].

The evidence-based analysis of the two included
studies revealed that the evidence of the effect of cup-
ping therapy in treating knee osteoarthritis is very low to
low. The study by Khan et al. [22] did not include con-
cealed allocation, baseline similarity between groups,
blinding of participants, or blinding of therapists. In ad-
dition, they used self-developed scales that have no va-
lidity or reliability. Furthermore, Also, they performed
within-group analyses only. Accordingly, the evidence
level of this study was very low. Teut et al. [33] did
not mention within groups analyses and baseline simi-
larities. Also, the sample size was small. Accordingly,
the evidence level of this study was low. The evidence-
based analyses of cupping therapy on the stiffness of
soft tissues are shown in Supplementary Tables 21 and
22.

4.8. Muscle fatigue (evidence: Very low)

In this review, no study directly investigated the ef-
fect of cupping therapy on muscle fatigue; however, one
study investigated fatigue as an outcome measure in
evaluating the effect of cupping therapy on fibromyal-
gia [52]. They found that cupping therapy has no sig-
nificant effects on general, physical, or mental fatigue.

Muscle fatigue is common among athletes. Current
exercise interventions include either grading exercise
intensity, increasing rest period, using mild training

intensity, or using massage for the fatigued muscle.
The effect of these exercise interventions is still in de-
bate [68,69]. Animal studies reported that the accumu-
lation of metabolites or decreasing oxygen amount has
a major role in the impairment of muscle contraction.
Consequently, the occurrence of muscle fatigue at the
cellular level [70-72]. The role of accumulated metabo-
lites in producing muscle fatigue was extensively shown
in the literature [72-75].

When individuals work or exercise, the metabolic
rate increases considerably, and a fast increase in
metabolites concentration occurs. At the beginning of
any exercise or work, the muscle uses oxygen to provide
ATP as a source of energy (cellular respiration). After
the depletion of oxygen, the glycolysis process begins
to provide the needed amount of ATP by converting
glucose into pyruvate. Then pyruvate transforms to lac-
tic acid [73]. Intracellular acidosis that occurs due to
lactic acid accumulation was reported as the most im-
portant cause of skeletal muscle fatigue. The accumu-
lation of lactic acid reduces the PH which reduces the
sensitivity of the contractile apparatus to Ca; and de-
creases muscle force. Other metabolites, such as chlo-
ride, magnesium, potassium, reactive oxygen species,
and inorganic phosphate also accumulate and lead to
the occurrence of muscle fatigue [73,75]. However, the
effect of cupping therapy on improving both superficial
and deep circulation has been documented [28,57,76],
its effect on decreasing muscle fatigue has not been
demonstrated yet.

The effect of cupping therapy on decreasing muscle
fatigue might be attributed to two mechanisms. The
first mechanism might occur due to the decrease in
number of accumulated metabolites produced by the
increase in fluid exchange due to the application of
cupping therapy. Yoo and Tauskl have demonstrated
that cupping therapy increased blood circulation and
helped in removing toxins and waste products from
the body [64]. This helped in removing these metabo-
lites and decreasing the recovery period after any ex-
ercise. The second mechanism might be due to the in-
crease in the oxygen supply to working muscles. Li
et al. conducted a study to demonstrate the effect of
cupping therapy on increasing oxygen supply to work-
ing muscles [76]. They performed a dry cupping ther-
apy placed on the infraspinatus muscle, and they used
near-infrared spectroscopy to assess the concentration
change in blood volume, deoxyhemoglobin, and oxy-
hemoglobin. They found that there was a significant
decrease in deoxyhemoglobin and a significant increase
in the oxy-hemoglobin amount in tissues adjacent to the
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cupping site. Happle has demonstrated that the increase
of oxygen supply to the contracting muscles delayed
the occurrence of muscle fatigue and increased the time
to exhaustion [77]. Several studies demonstrated that
cupping therapy could delay the rate of muscle fatigue
during sports performance. This might be attributed to
its negative pressure which increases the space between
the fascia and lower structures. Thus, better oxygena-
tion and blood flow to working muscles occur during
sports performance [58,78]. Future studies showed be
conducted to investigate the effect of cupping therapy
on muscle fatigue, particularly in athletes.

4.9. Delayed onset muscle soreness (DOMS)
(evidence: Very low)

This review could not find any study that directly
investigated the effect of cupping therapy on delayed
muscle soreness. Delayed onset muscle soreness is a
usual experience of novice or elite athletes and it is
considered a type of structural muscle injury [79]. It was
reported in the literature that there were several possible
mechanisms responsible for the development of pain in
DOMS including, lactic acid, muscle spasm, connective
tissue damage, muscle damage, and inflammation [79-
81].

The effect of cupping therapy on treating or pre-
venting DOMS is similar to its effects on muscle fa-
tigue. Cupping therapy increases blood circulation and
fluid exchange which helps in removing excess amounts
of lactic acid responsible for developing pain, as pre-
viously discussed [28,57,76]. The effect of cupping
therapy in treating muscle or connective tissues dam-
ages might be attributed to either the increase in the
blood circulation which enhances the own body’s anti-
inflammatory mechanism or the renormalization of the
alignment of muscle and connective tissues which helps
in a faster improvement and lesser incidence of re-
injuries. Also, the effect of cupping therapy on decreas-
ing muscle spasm as a source of DOMS might be due to
lifting and kneading effects produced by cupping ther-
apy in spasmed muscles. This can decrease muscle tone
through a massage-like effect. Consequently, a relax-
ation of the spasmed muscle can occur faster. Also, the
improvement of muscle spasm can decrease ischemic
pain created by muscle spasm. Muscle spasm can lead
to pain through exciting mechanosensitive nociceptors
or compressing local blood vessels, causing ischemic
pain. Prolonged ischemic pain could induce hypersensi-
tivity to noxious stimuli and lower pain thresholds [28].
Future studies showed be conducted to investigate the
effect of cupping therapy in individuals with DOMS,
particularly in athletes.

5. Conclusion

This review provided the first attempt to analyze the
evidence level of cupping therapy in musculoskeletal
and sports rehabilitation. The review concluded that the
evidence of using cupping therapy in musculoskeletal
and sports rehabilitation is low to moderate. The main
effects of cupping therapy included decreasing pain and
increasing blood supply through negative pressure. This
review suggested that however of the low- moderate
evidence of the effect of cupping therapy, it is a useful
intervention to be performed in musculoskeletal and
sports rehabilitation because it decreases pain level and
increases pain threshold with a low incidence of ad-
verse effects. In addition, it may improve blood flow
to the affected area which includes anti-inflammatory
substances.
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