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Abstract

Background: Electroacupuncture and exercise therapy have been used to treat knee osteoarthritis, but evidence
for adding cupping to this treatment is lacking. Therefore, this study aimed to investigate the effect of cupping
and acupuncture combined with exercise on knee osteoarthritis.

Materials and Methods: This randomized control trial was done on 56 patients with knee osteoarthritis. We had
two groups: a control and an intervention group. Both groups received electroacupuncture and exercise therapy
programs. The intervention group received cupping after electroacupuncture plus exercise therapy. The Western
Ontario and McMaster Universities Index (WOMAC) questionnaire and Visual Analogue Scale (VAS) measured
patient outcomes before and after treatment.

Results: All patients' VAS and WOMAC scores decreased in these two groups after treatment. The difference
between VAS and WOMAC scores and pain and knee function was significant compared to the intervention
group with the control group (p<0.05). The difference in knee stiffness was not significant comparing the
intervention group with the control group (p>0.05).

Conclusion: Adding cupping therapy following electroacupuncture and exercise therapy significantly decreased
pain and improved function.
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Introduction incidence of knee osteoarthritis is growing because of
an increasing number of older adults and sedentary
Knee osteoarthritis is a common problem and affects lifestyles*. Therefore, effective treatment matters more
a significant percentage of society. Osteoarthritis with the rising burden of knee osteoarthritis on the
usually develops progressively over the years of life. health system and population. Nonpharmacologic
This disease manifests with gradual loss of articular treatments have been noticed more and more due to
cartilage, bone hypertrophy, and new bone formation fewer complications®.
(osteophyte)!. Its symptoms are loss of physical Electroacupuncture and cupping are complementary
function, knee pain, stiffness, and instability. The treatments for knee osteoarthritis®. Cupping therapy is
symptoms of the disease may remain constant or one of the standard treatment methods in Asian
increase for a long time during a person's life>3. The countries, which has been wused for treating
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musculoskeletal problems seven and has been noticed
in many countries recently®.

Cupping is performed using glass, plastic, or bamboo
cups placed on acupuncture or painful points. The
cupping cup creates a suction force between the skin
and the hypoderm. This negative pressure (compared
to atmospheric pressure) on the skin leads to increased
blood flow, redness, and warming of the skin®. In "dry
cupping," negative pressure is applied to healthy skin,
while in "wet cupping,” the needle is under the cup, so
there is some bleeding. "Pulsed cupping" is created
using a pulsed vacuum device with a pump!%!1,
Cupping therapy has been used for a long time. It is
said that cupping increases blood flow by creating
negative pressure!?2. In animal studies, cupping
reduces pain by increasing heat shock protein 70
(HSP70) and beta-endorphin'3.

In the last two decades, acupuncture has gained more
acceptance  alongside modern medicine as
complementary medicine!* 13, It has also been proven
that acupuncture and electroacupuncture effectively
reduce pain and pain threshold. '®'7 Some
mechanisms have been stated for acupuncture.
Acupuncture increases blood flow, also serotonin and
ependorphins levels in the blood flow. Moreover,
acupuncture decreases pain neurotransmitters such as
meta-enkephalin and substance P'*2°. However,
besides all treatment types, the main components in
treating knee osteoarthritis patients are exercise and
weight loss?!23,

This bi-centric study investigated the effect of cupping
and acupuncture combined with exercise on knee
osteoarthritis. There is evidence about the
effectiveness of each method when used as a single
treatment. The additive benefit of adding cupping to
electroacupuncture has not yet been demonstrated.
This study wants to address this point of ambiguity.

Methods

Ethical Approval and Trial Registration: Shahid
Beheshti University of Medical Sciences ethics
committee approved the current research. The ethics
code was IR.SBMU.MSP.REC.1399.702. The recent
study was also registered at the Iranian Registry of
Clinical Trials (IRCT20210216050381N1).

Study design: The study was a bi-centric randomized
clinical trial done in the sports medicine clinics of
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Imam Hossein and Taleghani Hospital, affiliated with
Shahid Beheshti University of Medical Sciences. This
study was performed on 56 patients with knee
osteoarthritis. To reduce the bias caused by multiple
therapists, only one physician performed all cuppings
and electroacupuncture.

Participants: Eligible participants were chosen from
patients referred to the sports medicine clinics of Imam
Hossein and Taleghani Hospitals. Written informed
consent was obtained from the volunteer patients before
participation in the study.

Inclusion and exclusion criteria: Patients with knee
osteoarthritis were selected based on the inclusion
criteria. The inclusion criteria were as follows: Men and
women over 40 years old and under 75 years old with
and BMI between 18 and 35, with knee pain for six
months or more (having chronic pain and acute
exacerbation of pain), routine neurological examination
(sensation of movement and reflexes) and radiological
signs of osteoarthritis in the knee and at least one
osteophyte (kellgren-lawrence criteria grade two and
three) in the tibiofemoral joint of the knee were
included in the study. Patients who had exclusion
criteria were omitted.

Our exclusion criteria were as follows: Knee pain due
to problems other than osteoarthritis (rheumatoid
arthritis, other rheumatic diseases); Knee or hip
replacement surgery in the involved joint or any surgery
in the lower limb within the last six months; Any intra-
articular corticosteroid injection in the previous six
months, gel and PRP in the last year, starting to take
opioid sedative medication or oral corticosteroids
during the previous four weeks; Any physical disorder
that prevents a person from doing exercises; Wound or
any lesion in the target knee during treatment sessions
(for any reason); The patient's unwillingness to
continue cooperation.

Sample Size Calculation: The formula calculated the
sample size: 80% power and 5% significance level
(0=0.05): N= (612 +622)><[ Z 142+ 7 1_5]2 / (M1-M2)2.
In this formula: mean of the outcome variable in group
1 = My, mean of the outcome variable in group 2 = My,
SD of the outcome variable in group 1 = c1, SD of the
outcome variable in group 2 = ¢2. M1+ SD1 (8.9 + 4.0)
and M2+ SD2 (11.3 + 4.7) was considered®®. A 10%
sample loss was added, and finally, 56 individuals (28
people in each group) were calculated to obtain.
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Randomization and blinding: We performed simple
randomization. We wrote 56 papers for the control and
intervention groups based on the sample size and
number of groups (28 for each group). We folded the
documents so that their writing was not legible. Then
we threw them into the lottery container. The secretary
of the clinic, who was not among the researchers of
the project, takes the paper in turn without
replacement. The numbers 1 to 56 of the control group
with intervention are recorded, and the randomization
list was prepared this way. The next step was to hide
the random list. For this, opaque envelopes sealed with
a random sequence were used. Some letter envelopes
with aluminum foil were prepared (for the lack of
clarity of the contents of the envelopes). Each random
sequence was recorded on a card, and the cards were
placed inside the letter envelopes in order. The outer
surface of the envelopes was numbered in the same
order to preserve the random sequence. Finally, the
cover of the letter envelopes was glued and placed in
a box in order. The box was given to the receptionist.
While entering the clinic to start treatment, patients
took some envelopes.

The participants were blinded to group division
(control versus intervention) during the study.
Because the nature of the treatment was evident and
easy to distinguish electroacupuncture from cupping,
physicians performing treatment could not be blinded.
Statistical analysis did not play a part in performing
interventions and received the data without knowing
the groups.

Study Groups and Interventions: We had two
groups, a control, and an intervention. Both groups
received electroacupuncture and exercise therapy
programs. As exercise and electroacupuncture were
components of knee osteoarthritis treatment, these two
were given to consider ethical issues and ensure that
patients receive their usual and routine treatment and
equalize groups. The intervention group received
cupping after electroacupuncture.

To perform electroacupuncture, a patient lies on his
back. After disinfecting with an alcohol pad,
electroacupuncture was performed using a frequency
of 2 Hz (to the threshold of not feeling pain) for 20
minutes, three sessions per week. The treatment
duration was four weeks; the final patients received 12
sessions in both groups. Disposable sterile and
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Chinese needles with a diameter of 0.25 mm and length
of 40 mm were used in two groups. Needles depth
insertion was approximately 20-25 millimeters.
Electroacupuncture was performed bilaterally, and in
cases where only one patient's knee had pain, it was
performed unilaterally. Acupuncture points were
selected based on Traditional Chinese Medicine (TCM)
theory and a survey of previous clinical trials. We did
electroacupuncture at four points, ST-34, 36, SP-9, 10%>
26, Needling was also done in the trigger point if the
patient had trigger points around the knee. All needles
were removed after 20 minutes.

The intervention group underwent electroacupuncture
at the same points, and ten minutes after removing
needles, dry cupping was done with a glass cup for
5 minutes. Cupping was performed at four places: The
superolateral genicular nerve, superomedial genicular
nerve, inferolateral genicular nerve originating from the
tibial nerve, and inferior-medial genicular nerve
originating from a common peroneal nerve. The
cupping therapy for one of our patients is shown in
Figure 1. Patients received cupping three times
a week for four weeks which equals 12 sessions, exactly
ten minutes after finishing electroacupuncture. Sports
did electroacupuncture and cupping treatments, and
exercise medicine physicians had an experience of
more than four years of clinical practice. Patients were
questioned about probable adverse effects and
complications after cupping and electroacupuncture.
Isometric quadriceps contractions and hamstring
stretches exercises were also given to the patients. The

Figure 1. Cupping therapy procedure.
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patients did exercises at home daily. They were
monitored every time at every visit for correct exercise
performance. Entry into the study was voluntary, and
the patient could leave the study at any time. Other
treatments that may affect symptoms were prohibited,
such as opioids, NSAIDs, COX-2 inhibitors,
glucosamine, and fish oil. During treatment, patients
were allowed to use acetaminophen.

Patient outcome measurement: Western Ontario
and McMaster Universities Index (WOMAC)
questionnaire and Visual Analogue Scale (VAS) were
used to evaluate the effect of interventions. The
evaluation time was two times: before the first session
starts and at the end of the last treatment session (12t
session).

In VAS, the patient determines the amount of pain on
the ruler from 1 to 10. The participants showed pain
intensity on the VAS, 0 indicating no pain and 10 cm
indicating the worst possible pain. A decrease in the
VAS score indicates recovery and pain decrease.
WOMAC is an international and standardized
questionnaire for the evaluation and treatment
outcomes of patients with knee osteoarthritis,
translated into Persian in Iran?’. Its Persian version
confirmed reproducibility in various studies and has
been used in many clinical studies. This questionnaire
is one of the most reliable methods of subjective
evaluation of the knee, which takes about twelve
minutes. The WOMAC functional questionnaire
includes five questions for pain level, two questions
for joint stiffness, and 17 questions for the daily
functioning and activities of the patient. The WOMAC
function subscale score for each question is from 0 (no
symptoms) to 4 (severe symptoms), with higher scores
representing worse physical function. The total score
varies between 0 (minimum) to 68 (maximum), with
higher scores showing poorer physical function.
Changes in VAS and WOMAC scores between the
groups were compared between two groups at the end
of the last treatment session.

Study quality control: Both groups received
electroacupuncture according to the Standards for
Reporting Interventions in Clinical Trials of
Acupuncture  (STRICTA) protocol. STRICTA
protocol has been designed for comprehensiveness
and transparency in reporting electroacupuncture
clinical trials so that trials can be interpreted
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accurately and repeated?® 2. During the trial, a sports
medicine resident monitored participants for case loss,
treatment compliance, and adverse events.

Statistical analysis: A blinded biostatistician
performed the statistical analyses. The difference
between the VAS and WOMAC scores of patients in
the two groups recorded before and after treatment was
analyzed. Chi-square, independent t-test was used to
compare the demographic characteristics of the two
groups before starting treatment, and an analysis of
covariance was used to compare the results of the two
groups at the end of treatment sessions. All tests were
performed by SPSS v.21 software.

Results

In this study, 56 patients who had knee osteoarthritis
were recruited. Patients were divided into control and
intervention groups, each with 28 patients. All of them
completed the study.

Baseline characteristics: The median age of
participants was 56.5+8.2 years old. Twenty-seven
participants were male (48.2%), and 29 were female
(51.7%). The results of the independent T-test showed
no significant difference between the age of patients
between the two groups. Also, the results of the chi-
square test showed that there was no statistically
significant difference between the genders of the
participants in the test and control groups. Any
complications due to treatment were not seen and
reported in patients. More details are shown in Table 1.
Patient scores before treatments: Before starting the
treatment, patients' scores were compared between two
groups. Primary scores of both groups should be
compared because if they have a significant difference,
it may affect the final result of the study. An
independent t-test was done, and no significant
difference was observed between the average scores of
WOMAC subscales, including knee stiffness (P=0.16,
P>0.05), pain (P=0.84, P>0.05), and function scores
(P=0.07, P>0.05) in the two groups before the starting.
There were no significant differences in VAS scores,
also (P=0.84, P>0.05) and WOMAC total score
(P=0.06, P>0.05). Before the intervention, the two
groups did not differ from each other.
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Table 1: Characteristics of patients in the control and
intervention group.

Control Intervention P value
Age 58.348.5 54.848 0.27°
(years)
male 12 (44.4%) 15 (51.7%)
0.582
female  15(55.5%) 14 (48.2%)
Notes: Intervention group (cupping added to

electroacupuncture besides exercise therapy), control
group (Electroacupuncture besides exercise therapy). P
value: comparison between the intervention group and
control group. Data of age is presented as mean + standard
deviation. Data on gender is presented as some participants
(percent of the number in each  group).
aP>0.05.

Findings after the intervention and comparing
them with those before the intervention: Analyses
were done after the last treatment session (12™) to
compare results between the two groups. Results
showed that there was a significant difference after
adding cupping therapy in the intervention group on
WOMAC and VAS scores (P<0.05) but not on knee
stiffness (P>0.05). More details are shown in Table 2.
WOMAC Minimal Clinically Important Difference

Salehi et al.

(MCID) was considered 4.2 points for the pain
subscale, 1.9 points for the stiffness subscale, 10.1
points for the function subscale, and 16.1 points for the
total®*. Our patients in the intervention group had a
difference of 25.19 in total score,18 for physical
function subscale, 5.7 for pain subscale, and 2.38 for
knee stiffness subscale. Thus, this study's WOMAC
subscales and total score have reached beyond it. None
of the patient report using any pain-killer like
acetaminophen.

Discussion

The present study evaluated the effect of adding
cupping therapy to electroacupuncture on pain and
stiffness-also surveyed function in patients with knee
osteoarthritis to provide adjunct therapeutic benefits for
treating knee osteoarthritis. Based on our knowledge,
this research was the first clinical trial that examined the
simultaneous effect of adding cupping to
electroacupuncture and exercise therapy on knee
osteoarthritis. The main finding of our work was that
adding cupping therapy to electroacupuncture reduces
pain in knee osteoarthritis. At the end of the treatment
session (12" session), cupping significantly reduced
pain and increased function. The effects of pain
reduction were seen in both WOMAC and VAS scores
(P<0.05). Knee stiffness decreased in both groups after
treatment; however, the difference between the results

Table 2: WOMAC score (total and sub-scales) and VAS scores in control and intervention group.

Control Intervention

Before After Before After Pvalue
WOMAC score 55.26£17.72 42+14.38 62.92+10.17 37.73+£8.59 0.022
Physical function
(WOMAC 39.03+£12.36 29.88+10.53 45.38+9.45 27.38+8.30 0.01°
subscale)
fli‘l')'s’cal(e‘)VOMAC 12.7626.61 9.53+5.27 12.46+4.05 7.19+3.21 0.01%
Knee stiffness
WOMAC 4.34+2.51 2.96+1.61 5.11£1.55 2.73+£1.18 0.15"
subscale
VAS score 4.96+1.7 3.34+1.41 5.03+1.53 2.57+1.33 <0.01 ¢

Notes: Intervention group (cupping added to electroacupuncture besides exercise therapy), control group (Electroacupuncture
besides exercise therapy). P value: comparison between the intervention group and control group after intervention. Data
presented as mean =+ standard deviation. WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index. VAS:

Visual Analogue Scale. a: P<0.05, b: P>0.05, c: P<0.01.
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was insignificant (P>0.05).

Cupping and electroacupuncture studies have been
primarily conducted in Eastern countries, especially
China®'. Acupuncture and cupping as complementary
and alternative treatments for knee osteoarthritis
patients are increasingly valued worldwide, although
the number of available studies is still insufficient.
Combination Therapies have been a valuable
approach for treating diseases since the origins of
medicine. This study's results align with previous
clinical studies, which stated that cupping therapy in
knee osteoarthritis is effective in pain reduction'?. A
systematic review study designed the evidence map of
the diseases on which the effect of cupping has been
investigated. This evidence map suggested that
cupping is potentially effective in treating knee
osteoarthritis’?>. Another systematic review showed
that cupping effectively reduces pain intensity and
improves physical function in patients with knee
osteoarthritis’>. The exact mechanism by which
cupping exerts its therapeutic effects is not entirely
understood. However, the most important mechanism
of cupping effect on pain reduction is by creating
suction and improving peripheral blood circulation,
enhancing lymphatic drainage, and promoting cellular
oxygen supply and metabolic activity* 3.
Acupuncture as a complementary treatment has been
widely used in patients with knee osteoarthritis and is
a low-complication method. Acupuncture and
electroacupuncture improve pain and knee function in
knee osteoarthritis!®*¢, Electroacupuncture reduces
pro-inflammatory cytokines (TNFa, IL-1B)*7. Also,
electroacupuncture inhibits the excessive expression
of inflammatory factors, inhibits the activity of some
signaling pathways and antioxidants, and inhibits the
hypertrophic differentiation of chondrocytes®®. In this
study, we used electroacupuncture in both groups as a
basic treatment, and as other studies have stated pain
reduction effect was seen. Noticeably, adding cupping
to this treatment made this difference significant.

In a clinical trial conducted in 2019 on 78 patients,
both groups received acupuncture and kinesiotherapy
cupping treatment. Compared to pre-treatment,
symptom score, pain score, joint effusion rate, and IL-
1, IL-6, TNF-a levels in synovial fluid decreased in
both groups after treatment, while knee function
increased. This study was the most similar to ours;
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from this point of view, the intervention group received
a combination of cupping and acupuncture. However,
this study performed dry needling, and we performed
electroacupuncture. SP9 and SP10 acupoints were the
same as in our study. The results of our study were in
line with this study's findings regarding both studies
that reported pain reduction and improved function®.
The strength of this study was a randomized, affordable
study design with the least side effects for patients with
osteoarthritis. Nevertheless, this study also had some
limitations. First, we could not follow patients. The
present study was conducted during the COVID-19
epidemic time. Patients did not have regular follow-up
visits due to the fear of COVID-19 transmission. The
number of cupping therapy sessions' effect on pain
reduction was a valuable question and could be a point
of investigation for further studies. Second, the patients
scored pain and daily function in this study, which can
induce probable bias. Objective methods or functional
tests can be used as substitute evaluation methods. The
third limitation, physicians performing interventions
could not be blinded due to the nature of the
intervention. Also, the evaluation session was just after
the treatment, and the results could be an immediate
consequence of the 12% session, not the whole
treatment.

Conclusion

Promising results were shown in our study when
cupping therapy was added to acupuncture
accompanied by exercise therapy on knee osteoarthritis
pain and function.

Acknowledgment

The authors are grateful to the participants in the study.

Conflict of interest

The authors further declare that they have no conflict of
interest.

References

1. Katz JN, Arant KR, Loeser RF. Diagnosis and treatment of hip
and knee osteoarthritis: a review. Jama. 2021 Feb 9;325(6):568-78.
2. Mora JC, Przkora R, Cruz-Almeida Y. Knee osteoarthritis:
pathophysiology and current treatment modalities. J Pain Res. 2018;
11:2189.

Novelty in Biomedicine 2023, 3, 103-10



The Efficacy of Cupping Therapy Added to Electroacupuncture and Exercise ...

3. Cui A, Li H, Wang D, Zhong J, Chen Y, Lu H. Global, regional
prevalence, incidence and risk factors of knee osteoarthritis in
population-based studies. EClinicalMedicine. 2020 Dec 1;
29:100587.

4. Safiri S, Kolahi AA, Smith E, Hill C, Bettampadi D, Mansournia
MA, et al. Global, regional and national burden of osteoarthritis
1990-2017: a systematic analysis of the Global Burden of Disease
Study 2017. Ann Rheum Dis. 2020 Jun 1;79(6):819-28.

5. Arden NK, Perry TA, Bannuru RR, Bruyére O, Cooper C,
Haugen IK, et al. Non-surgical management of knee osteoarthritis:
comparison of ESCEO and OARSI 2019 guidelines. Nat Rev
Rheumatol. 2021 Jan;17(1):59-66.

6. Lapane KL, Sands MR, Yang S, McAlindon TE, Eaton CB. Use
of complementary and alternative medicine among patients with
radiographic-confirmed  knee  osteoarthritis.  Osteoarthritis
Cartilage.2012 Jan 1;20(1):22-8.

7. Qureshi NA, Ali GI, Abushanab TS, El-Olemy AT, Algaed MS,
El-Subai IS, et al. History of cupping (Hijama): a narrative review
of literature. J Integr Med. 2017 May 1;15(3):172-81.

8. Wood S, Fryer G, Tan LL, Cleary C. Dry cupping for
musculoskeletal pain and range of motion: A systematic review and
meta-analysis. Journal of bodywork and movement therapies. 2020
Oct 1;24(4):503-18.

9. HAN WB, Xing WA, LIANG ZF, Wei LI, Lei YU, PEI JN, et
al. 30 cases of popliteal cyst treated by fire needling and cupping
therapy. World J Acupunct Moxibustion. 2020 Mar 1;30(1):45-8.
10. Kim JD, Son M. National health insurance statistical yearbook.
Seoul: Health Insurance Review and Assessment Service and
National Health Insurance Service. 2014:62-7.

11. Aboushanab TS, AlSanad S. Cupping therapy: an overview
from a modern medicine perspective. J Acupunct Meridian Stud.
2018 Jun 1;11(3):83-7.

12. Kim KW, Lee TW, Lee HL, An SK, Park HS, Choi JW, et al.
Pressure Levels in Cupping Therapy: A Systemic Review .J
Acupunct Res. 2020;37(1):28-34.

13. Volpato MP, Breda IC, de Carvalho RC, de Castro Moura C,
Ferreira LL, Silva ML,et al. Single cupping thearpy session
improves pain, sleep, and disability in patients with nonspecific
chronic low back pain. J Acupunct Meridian Stud. 2020 Apr
1;13(2):48-52.

14. Subadi I, Nugraha B, Laswati H, Josomuljono H. Pain relief
with wet cupping therapy in rats is mediated by heat shock protein
70 and ss-endorphin. Iran J Med Sci. 2017 Jul;42(4):384.

15. Zhang NM, Vesty G, Zheng Z. Healthcare Professionals'
Attitudes to Integration of Acupuncture in Western Medicine: A
Mixed-Method Systematic Review. Pain Manag Nurs. 2021 Dec
1;22(6):684-93.

16. Melzack R, Stillwell DM, Fox EJ. Trigger points and
acupuncture points for pain: correlations and implications. Pain.
1977 Feb 1;3(1):3-23.

17. Tu JF, Yang JW, Lin LL, Wang TQ, Du YZ, Liu ZS, et al.
Efficacy of Electroacupuncture and manual acupuncture versus
sham acupuncture for knee osteoarthritis: study protocol for a
randomised controlled trial. Trials. 2019 Dec;20(1):1-0.

18. Yuan L, Mingxiao Y, Fan W, Ke C, Haiyong C, Xueyong S, et
al. Mechanism of electroacupuncture on inflammatory pain:
neural-im mune-endocrine interactions. J Tradit Complement Med.

NBM

Salehi et al.

2019 Oct 15;39(5):740-9.

19. Gattie E, Cleland JA, Snodgrass S. The effectiveness of trigger
point dry needling for musculoskeletal conditions by physical
therapists: a systematic review and meta-analysis. J Orthop Sports
Phys Ther. 2017 Mar;47(3):133-49.

20. Liu L, Huang QM, Liu QG, Thitham N, Li LH, Ma YT, et al.
Evidence for dry needling in the management of myofascial trigger
points associated with low back pain: a systematic review and meta-
analysis. Arch Phys Med Rehabil. 2018 Jan 1;99(1):144-52.

21. Collins NJ, Hart HF, Mills KA. Osteoarthritis year in review
2018: rehabilitation and outcomes. Osteoarthritis cartilage. 2019 Mar
1;27(3):378-91.

22. Bricca A, Juhl CB, Steultjens M, Wirth W, Roos EM. Impact of
exercise on articular cartilage in people at risk of, or with established,
knee osteoarthritis: a systematic review of randomised controlled
trials. Br J Sports Med. 2019 Aug 1;53(15):940-7.

23. Goff AJ, Silva DD, Merolli M, Bell EC, Crossley KM, Barton
ClJ. Patient education improves pain and function in people with knee
osteoarthritis with better effects when combined with exercise
therapy: a systematic review. J Physiother. 2021 Jul 1;67(3):177-89.
24. Hall M, Castelein B, Wittoek R, Calders P, Van Ginckel A. Diet-
induced weight loss alone or combined with exercise in overweight
or obese people with knee osteoarthritis: a systematic review and
meta-analysis. Semin Arthritis Rheum.2019 Apr 1 (Vol. 48, No. 5,
pp. 765-777). WB Saunders.

25. Wang JB, Wang YL, Lu YY, et al. Analysis of the therapeutic
effect of warm point-to-point needling on senile knee osteoarthritis.
Shanghai Acupunct Magazine. 2010; 29:390-2.

26. Li R, Sun J, Hu H, Zhang Q, Sun R, Zhou S, Zhang H, Fang J.
Research trends of acupuncture therapy on knee osteoarthritis from
2010 to 2019: a bibliometric analysis. J Pain Res. 2020;13:1901.
27. Ebrahimzadeh MH, Makhmalbaf H, Birjandinejad A, Keshtan
FG, Hoseini HA, Mazloumi SM. The Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) in persian
speaking patients with knee osteoarthritis. Archives of bone and joint
surgery. 2014 Mar;2(1):57.

28. Prady SL, Richmond SJ, Morton VM, MacPherson H. A
systematic evaluation of the impact of STRICTA and CONSORT
recommendations on quality of reporting for acupuncture trials. PloS
one. 2008 Feb 13;3(2):e1577.

29. MacPherson H, White A, Cummings M, Jobst KA, Rose K,
Niemtzow RC. Standards for reporting interventions in controlled
trials of acupuncture: the STRICTA recommendations. The Journal
of Alternative & Complementary Medicine. 2002 Feb 1;8(1):85-
9.Cong WJ, Dong HX, Fang JQ. Therapeutic observation on
electroacupuncture plus warm needling therapy for knee
osteoarthritis. Shanghai J Acu-Mox. 2013;32:3.

30. Kim MS, Koh 1J, Choi KY, Sung YG, Park DC, Lee HJ, In Y.
The minimal clinically important difference (MCID) for the
WOMAC and factors related to achievement of the MCID after
medial opening wedge high tibial osteotomy for knee osteoarthritis.
The American Journal of Sports Medicine. 2021 Jul;49(9):2406-15.
31. Wang B, Liu X, Hu Z, Sun A, Ma Y, Yingying C, etal. YANG's
pricking-cupping therapy for knee osteoarthritis: a multi-center
randomized controlled trial. Zhongguo Zhen jiu= Chinese
Acupuncture & Moxibustion. 2016 Feb 1;36(2):113-8.

32. Choi TY, Ang L, Ku B, Jun JH, Lee MS. Evidence map of

Novelty in Biomedicine 2023, 3, 103-10



Salehi et al.

cupping therapy. Journal of clinical medicine. 2021
17;10(8):1750.

33. Wang YL, An CM, Song S, Lei FL, Wang Y. Cupping therapy
for knee osteoarthritis: a synthesis of evidence. Complement Med
Res. 2018;25(4):249-55.

34. Guo Y, Chen B, Wang DQ, Li MY, Lim CH, Guo Y, et al.
Cupping regulates local immunomodulation to activate neural-

Apr

endocrine-immune work net.Complement Ther Clin Pract. 2017
Aug 1;28:1-3.

35. Lopes LA, Alvarez C, Campos TY, Paolillo FR, Bagnato VS.
Synergistic effects of vacuum therapy and laser therapy on physical
rehabilitation. J Phys Ther Sci. 2019;31(7):598-602.

36. Li J, Li YX, Luo LJ, Ye J, Zhong DL, Xiao QW, et al. The
effectiveness and safety of acupuncture for knee osteoarthritis: an
overview of systematic reviews. Medicine (Baltimore). 2019

NBM

110

The Efficacy of Cupping Therapy Added to Electroacupuncture and Exercise ...

Jul;98(28).

37. Shi GX, Tu JF, Wang TQ, Yang JW, Wang LQ, Lin LL, et al.
Effect of Electroacupuncture (EA) and manual acupuncture (MA) on
markers of inflammation in knee osteoarthritis. J Pain Res.
2020;13:2171.

38. Yuan XC, Zhu B, Jing XH, Xiong LZ, Wu CH, Gao F, et al.
Electroacupuncture potentiates cannabinoid receptor-mediated
descending inhibitory control in a mouse model of knee
osteoarthritis. Front Mol Neurosci. 2018 Apr 6;11:112.

39. Qiu JQ, Liu SR, Lin QL, Li MJ, Zhuang JX, Wu GW.
Acupuncture combined with cinesiotherapy cupping for knee
osteoarthritis with qi stagnation and blood stasis syndrome: a
randomized controlled trial. Zhongguo Zhen jiu= Chinese
Acupuncture & Moxibustion. 2019 May 1;39(5):462-6.

Novelty in Biomedicine 2023, 3, 103-10



