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ABSTRACT
Introduction Knee osteoarthritis (KOA) is the most 
common cause of pain and disability worldwide. Dry 
cupping has been used as non- pharmacological approach 
to control pain and improve physical function. However, 
there is a lack of high- quality scientific evidence regarding 
its effects on this condition. This protocol describes a 
sham- controlled, randomised and simple blind study that 
aims to evaluate the effect of dry cupping on pain, function 
and quality of life in women with KOA.
Methods and analysis Sixty- two women diagnosed 
with KOA, based on American College of Rheumatology 
clinical criteria, and aged from 50 to 75 years, will be 
randomly distributed into two groups (31 per group): real 
and sham dry cupping. Both applications will occur with 
acrylic cups around the knee. The intervention will last 15 
min, two times a week over six consecutive weeks, for a 
total of 12 sessions. Both groups will be assessed at four 
different times: before the intervention (T0), after 3 weeks 
intervention (T3), at the end of the protocol (T6) and 4 
weeks after the interventions (follow- up: T10). The primary 
outcome will be pain intensity (Numerical Pain Rating 
Scale), and secondary outcomes will be knee- related 
health status (Western Ontario and McMaster Universities 
Osteoarthritis Index), functional capacity (8- step stair 
climb test, 40- metre fast- paced walk test and 30- second 
chair stand test), quality of life (Short- Form 36) and global 
perceived effect.
Ethics and dissemination This protocol was approved by 
the UFRN/FACISA Ethics Committee (number 3.737.688). 
The study results will be disseminated to the participants 
and submitted to a peer- reviewed journal and scientific 
meetings.
Trial registration number NCT04331158.

BACKGROUND
Knee osteoarthritis (KOA) is the most 
common chronic musculoskeletal condition, 
and a major cause of pain and functional 
disability worldwide.1 2 Given its progressive 
nature, it is estimated that there has been a 
104.9% increase in disability- adjusted life 

years over a period of 26 years.3 Although 
KOA affects both sexes, women over the 
age of 50 years exhibit a higher prevalence 
(44%–70%).4 The high chronicity, disability 
and prevalence associated with the disease 
results in a considerable economic load 
for the patient and significant pressure on 
healthcare systems worldwide.5–7

According to the guidelines and recom-
mendations of important societies such as 
the Osteoarthritis Research Society Interna-
tional (OARSI),8 European League Against 
Rheumatism,9 American College of Rheu-
matology (ACR)10 and American Academy 
of Orthopedic Surgeons,11 the treatment 
of KOA involves pharmacological, non- 
pharmacological and as a last resort, surgical 
interventions. As part of non- pharmacological 
treatment complementary to KOA, cupping 

Strengths and limitations of this study

 ► There is no standardised protocol in the literature 
for the use of dry cupping in individuals with knee 
osteoarthritis (KOA).

 ► This is the first study to use a sham dry cupping 
group in individuals with KOA, with concealed al-
location and blinding of the outcome assessor and 
biostatistician.

 ► This study will demonstrate the effect of the short- 
term and medium- term application (1- month follow- 
up after interventions) of dry cupping in individuals 
with KOA.

 ► The therapist who will deliver the dry cupping or 
sham interventions will not be blinded.

 ► Participants will not present with radiographical-
ly confirmed KOA. They will, however, meet the 
American College of Rheumatology clinical crite-
ria and have a minimum level of pain in order to 
ensure the possibility for improvement with the 
interventions.
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therapy is currently used to control the symptoms of this 
population.12

Cupping is a long- used therapy applied worldwide 
to treat chronic pain.12 13 Among the different applica-
tion methods, dry cupping is the most commonly used 
in clinical practice, primarily because no scarification is 
involved.12–14 The technique consists of placing a plastic, 
glass or silicone cup on the skin, normally in painful 
areas or at acupuncture points, using a suction pump 
to generate negative pressure in the region, creating 
a vacuum in subcutaneous tissues.12 Cupping applica-
tion time in KOA varies between 5 and 10 min, and may 
extend up to 20 min, associated with the force of two 
suctions.15 16 Bruising may appear after applications, but 
usually disappears in a few days, requiring a time period 
between sessions for tissue recovery.14 Despite being a 
complementary resource in the treatment of individuals 
with KOA, the mechanisms of action and clinical effects 
of cupping therapy are poorly understood.17 In addition, 
there are no literature protocols of well- designed stan-
dardised interventions in this population.18

There are currently two systematic reviews on cupping 
therapy in KOA that reported significant heteroge-
neity between studies, with a high risk of bias.15 16 In 
the vast majority, the assessor and participants were not 
blinded, exhibited inadequate randomisation, did not 
involve a follow- up, limited interventions to 1 month 
and did not use a sham dry cupping group for compar-
ison purposes.15 16 Thus, well- designed trials are needed 
before any conclusions can be drawn about the efficacy of 
cupping therapy in KOA.

As such, the aim of this study will be to assess the effects 
of dry cupping on pain, function and quality of life in indi-
viduals with KOA. Based on unpublished data from our 
recent protocol19 performed in people with chronic pain, 
the scientific hypothesis of this study will be that both the 
dry and sham cupping interventions will improve pain, 
function and quality of life in this population.

METHOD
Design
The study offers a protocol for a simple blind placebo- 
controlled randomised clinical trial, registered on the 
clinical trial platform and approved by the research ethics 
committee (protocol number: 3.737.688) of the Trairi 
School of Health Sciences—Federal University of Rio 
Grande do Norte (FACISA/UFRN). Participants will be 
randomised into two groups, each containing 31 individ-
uals: one group will receive classic dry cupping and the 
other sham dry cupping (figure 1).

The study will follow Consolidated Standards of 
Reporting Trials guidelines,20 and will be based on the 
OARSI consensus for recommended clinical trials in 
KOA,21 and the Standards for Reporting Interventions 
in Clinical Trials of Cupping.22 Moreover, the protocol 
follows Standard Protocol Items : Recommendations for 

Interventional Trials23 and the Template for Intervention 
Description and Replication.24

Participants
Sixty- two women with diagnosis of KOA will be recruited 
based on the ACR clinical criteria25: (1) crepitus 
(present), morning stiffness >30 min and bony enlarge-
ment of the knee (present) or (2) crepitus (present) and 
morning stiffness ≤30 min or (3) crepitus (absent) and 
bony tenderness (present).

The volunteers will be recruited by advertising the 
research project on a local radio station and from the 
patient waiting list of the FACISA/UFRN Physiotherapy 
School Clinic. They will be contacted by telephone to 
clarify any doubts and conduct the first screening for 
inclusion. After being informed of the study objectives 
and procedures, eligible individuals provided written 
informed consent.

Personal information (name, address, telephone 
number, profession, schooling level and income), anthro-
pometric data (age, height, weight and body mass index 
[BMI]) and clinical history of the disease will be collected. 
Participants’ personal data will be numerically coded 
in a database, to which only the researcher in charge of 
randomisation and blinding will have access.

Inclusion criteria
 ► Women aged between 50 and 75 years.26

 ► Diagnosed with KOA based on ACR clinical criteria.25

 ► Pain intensity in the knee between 3 and 8, according 
to the Numerical Pain Rating Scale (NPRS).27

 ► BMI less than 35 kg/m2.28

Exclusion criteria
 ► Having undergone physiotherapy treatment for the 

knee in the 3 months before the trial.28

 ► Being engaged in >45 min/week of moderate to 
vigorous physical activity.28

 ► Having been submitted to the cupping application 
and/or intervention.19

 ► Having used corticosteroid knee injection in the 
previous 6 months.28

 ► Exhibiting any medical restriction that hindered their 
participation in the assessments and interventions 
proposed (cardiorespiratory, neurological and/or 
musculoskeletal changes).28

 ► Diagnosed with fibromyalgia, rheumatoid arthritis or 
any systemic inflammatory arthritis.29

 ► Exhibiting ligament or clinically diagnosed meniscal 
injury or with positive results in the Apley or anterior/
posterior drawer tests.30

 ► Having undergone previous ankle, knee or hip 
surgery.31 32

 ► Clinical diagnosis of dementia or inability to complete 
the study questionnaires.32

 ► Any contraindication to the use of cupping therapy 
(cutaneous injury region where it will be applied, 
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cancer, kidney, liver or heart failure, pacemaker or 
pregnancy).18

 ► Uncontrolled diabetes or hypertension.30

 ► Having a trip scheduled in the 2 months following the 
start of the study.19

Research team
This study will include five researchers, one in charge of 
randomising the groups, one to conduct all the assess-
ments, two for the interventions and one for statistical 
analyses.

Randomisation and blinding
The participants selected at screening who provide 
written informed consent will be randomly allocated 
to two groups: one will be submitted to dry cupping—
applying acrylic cups around the ankle, and the other to 
sham dry cupping—with acrylic cups containing small 
holes to release suction after a few seconds.33

In order to avoid selection bias, the concealed allocation 
method will use consecutively numbered opaque sealed 
envelopes. The randomisation process will be conducted 
by an independent researcher who will not be involved 
in other study procedures, using the www. randomization. 
com website. Each participant’s random allocation will be 
revealed just before the intervention.

All the participants will be informed of the study aim to 
test two different techniques: classic dry cupping versus 
sham dry cupping. A number of measures will be adopted 
to ensure blinding is not compromised. Participants 
will be instructed not to reveal which intervention they 
received. To that end, different intervention times will be 
assigned to the groups, thereby reducing contact between 
participants. They will also be asked to use comfortable 
pants during reassessments to avoid exposing the knee to 
bruising after dry cupping application. All the assessments 
will be conducted by a researcher who will not be involved 

Figure 1 Design and flow of participants through the trial.
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in the interventions and will remain blind to the treat-
ment groups. The results of assessments and functional 
tests will not be divulged to the researchers in charge of 
interventions. At the end of the protocol, each partici-
pant will be asked which intervention they believe they 
received, in order to determine the efficacy of participant 
blinding. However, the identity of the group will only be 
revealed to the participant after the last follow- up assess-
ment. Finally, the researcher in charge of statistical anal-
ysis will not take part in the assessments or interventions 
and will receive the data without the subjects or groups 
being identified.

Procedures
Participants will be submitted to initial assessment (T0), 
which will consist of clinical and functional aspects (pain 
intensity, knee- related health status, functional capacity, 
quality of life, treatment expectation and overall patient 
status) related to KOA. If both knees exhibit KOA, the 
limb with the highest score on the NPRS will be submitted 
to intervention.

On the same day, participants will receive their respec-
tive interventions after being allocated to the dry or sham 
cupping group. A second assessment (T3) will occur after 
3 weeks of interventions to analyse pain, knee- related 
health status and overall patient status. After 6 weeks, at the 
end of the proposed treatment, participants will undergo 
a third assessment (T6), at which time the same variables 
evaluated at baseline will be collected, except treatment 
expectation, and the efficacy of participant blinding will 
be assessed.34 The fourth assessment (T10) will be carried 
out 4 weeks after the interventions (follow- up), where all 
the variables evaluated in T6 will be collected.

Before the start of each intervention session, partici-
pants will be asked whether they received any therapy to 
control knee pain or in other parts of the body, including 
analgesic or anti- inflammatory medication, cryotherapy, 
heat or any other non- pharmacological or analgesic 
modality.

The flowchart of the study is shown in figure 1.

Interventions
Interventions will be carried out at a physiotherapy School 
Clinic of the University, in an air- conditioned room with 

a pleasant ambient temperature. The patients will be 
attended individually by two experienced physiotherapists 
qualified to apply dry cupping. Before application, all the 
participants will be informed about the suction sensation, 
the likely bruising that will occur and the possible adverse 
effects described in the literature.35 In the event of any 
severe adverse effect, the participant will be referred to a 
doctor. A manual suction pump and five acrylic cups will 
be used for the applications (Dong Yang).

In both interventions, the subjects will remain in dorsal 
decubitus on a gurney, with a wedge maintaining the 
torso reclined for better comfort. A roll will be placed on 
the posterior region of the knee to maintain it at a 15° 
of flexion (0°=total knee extension). Finally, an opaque 
structure will be placed transversally on the subject’s 
thighs, such that they will not be able to see the technique 
being applied (figure 2).

Dry cupping group
The recommendations described in previous studies will 
be used to apply dry cupping.33 35–41 The protocol will 
consist of two weekly interventions, over six consecutive 
weeks. Dry cupping will be applied with the force of two 
suctions, generating negative pressure mild (between 100 
and less than 300 millibars) on the skin for 15 min. If any 
participant still reports discomfort when applying small 
suction cups with (2.3) internal diameter, we will adjust 
to a comfortable pressure by applying only a suction 
(figure 3).33 35 38 The dry cupping application sites will 
be the same as their acupuncture counterparts, in line 
with earlier studies.36 37 39–41 The intervention protocol is 
described in box 1.

Sham dry cupping group
Sham dry cupping group subjects received the same 
procedures as the dry cupping group, the difference 
being that the negative pressure imposed after applica-
tion will be released in a few seconds (~3 s) (figure 4). To 
that end, the cups will be prepared with small holes (<2 
mm in diameter).19 33 A double- sided transparent adhe-
sive tape will secure the acrylic cups to the patient’s skin. 
That way the suction cups will be attached to the skin 
without any negative pressure and without any effect. Dry 
cupping sham will also consist of two weekly interventions 

Figure 2 Participant position during interventions.
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over six consecutive weeks, and will be applied with the 
force of two suctions, generating negative pressure on the 
skin for 15 min. The treatment protocol is described in 
box 1.

Assessments
Figure 5 lists the primary and secondary outcomes, as well 
as assessment moments during the study.

Primary outcome
Pain intensity
Pain intensity will be measured by the NPRS, in which 
individuals classify their pain on an 11- point scale. This 
scale will be placed in front of the participant and will 
vary from 0 to 10 points, 0 representing the complete 
absence of pain and 10 the worst pain imaginable.27 Pain 
intensity will be assessed both at rest and after each func-
tional test (30- second chair stand test [30 s- CST], 8- step 
stair climb test [8- step SCT] and 40- metre fast- paced walk 
test [40 m FPWT]).

Secondary outcomes
Knee-related health status
The Western Ontario and McMaster Universities Osteo-
arthritis Index (WOMAC) will be used to assess the knee- 
related health status. The questionnaire, translated and 
validated for Portuguese and specific for assessing patients 
with KOA, contains 24 questions divided into three cate-
gories that assess pain, stiffness and self- reported physical 
function.42 Items are assessed by a Likert scale and each 
question is attributed a score between 0 and 96 points, 
according to the patient’s answer, as follows: none=0; 
low=1; moderate=2; severe=3; very severe=4. The higher 
the score obtained, the more severe the pain, stiffness or 
physical function.43

Functional capacity
 ► 30 s- CST: this test will be conducted using an armless 

chair, with seat height of 43 cm and non- slip rubber 
on the four legs. The back of the chair will against a 
wall to avoid oscillations during the rising and sitting 
movements. The participant will sit in the middle of 
the chair, back straight, feet aligned with the shoul-
ders and resting on a stable flat floor. The test will 
consist of rising from the chair as many times as 
possible for 30 s. It will therefore be possible to assess 
different skill levels, with scores ranging from 0, for 
those that could not complete a single repetition, to 
maximum values of 20 repetitions, for individuals with 
good physical conditioning.44 A 2 min rest period will 
be allowed between functional tests.

 ► 8- step SCT: in the stair climb test, participants 
will be placed in front of the stairway and at the 
researcher’s signal, will climb eight steps and then 
descend, in the shortest time possible. The test will 
be conducted in a well- lit area free of traffic and 
external distractions, and each step will be 20 cm 
high. A pretest will be conducted to identify the 
need for safety measures. The final score will be 
calculated based on the length of time the subject 
requires to perform the procedure and compared 
with the normal test values.44

 ► 40 m FPWT: the 40 m FPWT will be performed over 
four 10 m laps (delimited by tape and cones), in 
which the participant will be instructed to cover 10 
m, go around a cone and repeat the 10 m course until 
walking 40 m. The time will be recorded only between 
the initial and final markers. The final score will be 
based on the time the participant takes to complete 
the procedure and compared with normal values for 
healthy adults.44

Figure 3 Dry cupping sites during (A) and after (B) intervention. Application in the suprapatellar region, Heding acupuncture 
site (I); in the medial region, Liver 8 acupuncture site (II); in the lateral region, GB 33 acupuncture point (III); in the inferior- medial 
region, medial Xivan (MN- LE- 16) acupuncture point (IV); in the inferior- lateral region, lateral Xiyan (MN- LE- 16) acupuncture point 
(V).
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Quality of life
The quality of life will be evaluated by the Portuguese 
version of the Short Form- 36 (SF- 36) questionnaire. The 
instrument consists of 36 questions and assesses eight 
different domains that influence quality of life, consid-
ering individuals’ perception about aspects of their own 
health in recent weeks. Each item contains a group of 
answers on a graduated Likert scale, with the following 
dimensions: physical function, physical aspect, pain, 
overall health, vitality, social function, emotional aspect 
and mental health. Total score ranges from 0 to 100, 
where the higher the value, the better the quality of life.45

Patient expectation
A 5- point Likert scale was applied to assess patient expec-
tation in terms of the intervention. The scale will be 
placed in front of the participant, who will be asked the 
following question: ‘with dry cupping intervention do 

you think your situation will: (1) worsen considerably, 
(2) worsen a little, (3) neither improve nor worsen, (4) 
improve a little or (5) improve considerably.46

Global perceived effect
Global perceived effect (GPE) is a 11- point Likert scale 
(ranging from −5 to +5) that compares the patients’ 
current health status with that at the onset of symptoms. 
Positive scores are attributed to individuals who improved 
when compared with baseline and negative scores to 
those who worsened.47 48

Other therapeutic modalities
Participants of both groups will be asked about whether 
they made use of any therapeutic modality for knee pain 
or pain in any other part of the body, including analgesic 
and/or anti- inflammatory drugs, ice, heat or other non- 
pharmacological modalities for pain relief during the 
study period.

Blinding test
Blinding will be assessed by asking patients which treat-
ment they believe they underwent, that is, whether 
they feel they were allocated to real or sham cupping 
intervention.33

Patient and public involvement
Patients were not involved in the study design, the 
research question or recruiting procedures. At the end of 
the study, the results will be reported to the participants 
in the form of lectures, showing the effects found in the 
variables studied. If one technique is found to be supe-
rior, the most effective intervention will be guaranteed to 
the subjects.

Researcher training
A series of training stages will be implemented before the 
study to conduct assessments and interventions, in order 
to standardise the procedures and reach a consensus 
among the researchers involved.

Sample size calculation
Sample size was calculated based on the NPRS of a 
previous study.49 A statistical power of 80% was used to 
detect a minimum difference between the means of 1.7 
points, with an estimated SD of 2.25 points and 5% signif-
icance level. To that end, 28 individuals per group will 
be needed. A 10% sample loss was added to this total, 
thereby requiring 31 individuals in both groups.

Statistical analysis
The statistical analyses will be performed by a blinded 
biostatistician using a commercial software. For statis-
tical analysis, the independent variables of group (dry 
cupping and sham dry cupping) and time (T0, T3, T6 
and T10) will be considered for each dependent variable: 
pain intensity, total WOMAC index, 30 s- CST, 8- step SCT, 
40 m FPWT, SF- 36 questionnaire and GPE. The Shapiro- 
Wilk test will be applied to verify data distribution and the 

Box 1 Treatment protocol applied to the two groups

Dry cupping group–dry cupping application
The cupping group participants will receive dry cupping therapy with 
five acrylic cups (three size 1 and two size 5 suction cups). Two different 
sizes will be used to cover a larger part of the area and ensure better 
fixation of the suction cups according to the knee anatomy (figure 3).

 ► One size 1 suction cup (internal diameter of 4.5 cm), located just 
above the patella, at the Heding acupuncture point (I).40

 ► One size 1 suction cup (internal diameter of 4.5 cm), located 5 cm 
from the medial patellar edge, at acupuncture point Liver 8 (II).37 40 41

 ► One size 1 suction cup (internal diameter of 4.5 cm), located 3 cm 
lateral to the patella, at acupuncture point GB 33 (III).37 41

 ► One size 5 suction cup (internal diameter of 2.3 cm), located me-
dially to the patellar tendon, below the patella, at the medial Xiyan 
(MN- LE- 16)—inferior- medial acupuncture point (IV).36 37 39

 ► One size 5 suction cup 5 (internal diameter of 2.3 cm), located 
laterally to the tendon below the patella, at the lateral Xiyan (MN- 
LE- 16)—inferior- lateral acupuncture point (V).36 37 39

Sham dry cupping group–sham dry cupping application
The sham dry cupping group will receive dry cupping application with 
five acrylic cups (three size 1 and two size 5 suction cups). Two different 
sizes will be used to cover a larger part of the area and ensure better 
fixation of the suction cups according to the knee anatomy. However, 
the cups will be prepared with small holes (<2 mm in diameter) to re-
lease negative pressure in a few seconds and a double- sided trans-
parent adhesive tape will be used to secure the acrylic cups on the 
patient’s skin. That way the suction cups will be attached to the skin 
without any negative pressure and without any effect (figure 4).

 ► One size 1 suction cup (internal diameter of 4.5 cm), located just 
above the patella, at the Heding acupuncture point (I).40

 ► One size 1 suction cup (internal diameter of 4.5 cm), located 5 cm 
from the medial patellar edge, at acupuncture point Liver 8 (II).37 40 41

 ► One size 1 suction cup (internal diameter of 4.5 cm), located 3 cm 
lateral to the patella, at acupuncture point GB 33 (III).37 41

 ► One size 5 suction cup (internal diameter of 2.3 cm), located me-
dially to the patellar tendon, below the patella, at the medial Xiyan 
(MN- LE- 16)—inferior- medial acupuncture point (IV).36 37 39

 ► One size 5 suction cup 5 (internal diameter of 2.3 cm), located 
laterally to the tendon below the patella, at the lateral Xiyan (MN- 
LE- 16)—inferior- lateral acupuncture point (V).36 37 39



7Pontes NS, et al. BMJ Open 2020;10:e039857. doi:10.1136/bmjopen-2020-039857

Open access

Levene test will be used to analyse homogeneity of vari-
ance. If the results are normally distributed, an analysis 
of variance with a mixed design will be conducted for the 
primary and secondary outcomes, with time as the within- 
subject factor and group as the between subject factor. 
If the data are not normally distributed, Friedman test 
will be used. Sphericity will be tested using the Mauchly 

test, and if the assumption of sphericity is violated, the 
Greenhouse- Geisser correction will be used. Time- by- 
group interaction and intergroup and intragroup differ-
ences will be analysed for all the variables. Finally, the 
Bonferroni test will be used in post hoc analyses in order 
to determine whether differences exist between groups 
(dry cupping and sham dry cupping) in the different 
time points. An intention- to- treat analysis will be applied 
to ensure the effects of the randomisation, so that prog-
nostic factors are evenly distributed in both groups.21 A 
5% significance level and 95% CI will be adopted for all 
statistical analyses.

DISCUSSION
KOA is a public health problem and one of the major 
cause of pain and functional incapacity.3 The present 
study aims to assess the effects of dry cupping on pain, 
function and quality of life of individuals with KOA. The 
protocol specifies intervention in two groups, one with 
dry cupping and another with sham dry cupping, both 
applied two times a week for six consecutive weeks, 
totaling 12 treatment sessions, and a follow- up 4 weeks 
after the interventions.

There is no well- defined protocol in terms of the 
amount of suction, number of interventions in 1 week 
and dry cupping application time in individuals with 
KOA.15 16 In the literature, one study suggests two suctions 
for musculoskeletal pain and a 15 min application time,12 
while another study suggests an application time of 5 min, 
10 min or more to reduce pain.35 A number of compli-
cations may occur and are described in the latter study 
when dry cupping application lasts more than 20 min.13 
With respect to application frequency, the study using 
pulsatile dry cupping in individuals with KOA suggests 
two times a week.38

In the literature, the use of dry cupping therapy to 
treat individuals with KOA is described in clinical trials 

Figure 4 Sham dry cuppingsites during (A) and after (B) intervention. Application in the suprapatellar region, Heding 
acupuncture site (I); in the medial region, Liver 8 acupuncture site (II); in the lateral region, GB 33 acupuncture point (III); in the 
inferior- medial region, medial Xivan (MN- LE- 16) acupuncture point (IV); in the inferior- lateral region, lateral Xiyan (MN- LE- 16) 
acupuncture point (V). The red circles demonstrate the sites with holes.

Figure 5 Schedule of the study protocol according 
to the Standard Protocol Items: Recommendations for 
Interventional Trials checklist.
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published in two systematic reviews.15 16 In general, both 
reviews found that dry cupping associated with drug 
therapy is superior to the exclusive use of the latter and 
improves the function of individuals with KOA. However, 
the studies included exhibit poor methodological quality, 
thereby compromising the use of this resource in clin-
ical practice. The following biases were identified: lack 
of randomisation and rater and participant blinding; 
absence of a follow- up period; not comparing with a 
sham dry cupping group; not including functional tests 
to assess the physical performance of individuals with 
KOA, as recommended for clinical trials with KOA,21 and 
no control over the use of analgesics during the interven-
tions.15 16

Well- designed studies with high methodological 
quality are needed before any final conclusion can be 
drawn about the efficacy of dry cupping in individuals 
with KOA. Our study will be designed with high meth-
odological quality, with all the study procedures clearly 
described: considerable sample size, adequate sample 
randomisation, blinding of participants, the assessor and 
researcher in charge of statistical analyses, 6- week inter-
vention and a 1- month follow- up to better assess therapy 
efficacy. The study involves four assessments, where pain 
will be evaluated both at rest and after functional tests. In 
addition, the use of any therapeutic resource during the 
interventions will be controlled and intention- to- treat 
analysis applied.

This study will follow the recommendations used 
in earlier research that applied sham dry cupping 
therapy.19 33 In order to compare participant blinding, we 
will include people who have no prior experience with 
dry cupping, in addition to placing an opaque structure 
transversally on the subjects’ thigh to prevent them from 
seeing the technique being applied. Moreover, partic-
ipants will complete questionnaires and undergo the 
functional tests wearing pants, and with the knee region 
covered during all the assessments, so that the rater 
will not know to which group the subject was allocated. 
Application times of the different interventions will also 
be different, to avoid contact between participants of 
the different groups. At the end of the last intervention, 
subjects will be asked which treatment technique they 
believe they received (real or sham).

A limitation of our study is the unrestricted use of other 
therapeutic modalities by participants to reduce pain 
during the study period. In order to minimise this limita-
tion, participants will be asked before each intervention 
whether they made use of any therapeutic modality for 
analgesia (medication or not) between interventions. 
This information will be recorded before each interven-
tion and analysed at the end of the 12 protocol sessions as 
well as in the 1- month follow- up. The fact that the thera-
pist who will deliver dry cupping or the sham intervention 
will not be blinded can also be considered a limitation of 
this study. Finally, participants will not present with radio-
graphically confirmed KOA. They will, however, meet the 
ACR clinical criteria and have a minimum level of pain in 

order to ensure the possibility for improvement with the 
interventions.

There is no scientific evidence to support the use of 
dry cupping in clinical practice, or consensus regarding 
the application technique of this intervention in indi-
viduals with KOA. This is the first randomised blind 
placebo- controlled clinical trial that will serve as the basis 
for other studies, in order to provide a better scientific 
framework for the clinical use of dry cupping in individ-
uals with KOA.

Ethics and dissemination
This protocol was approved by the UFRN/FACISA 
Research Ethics Committee (number: 3.737.688). There 
will be previous contact with participants on social media 
to inform them of the study objectives and resolution no. 
466/2012 of the National Health Council of Brazil, which 
standardised regulatory guidelines for research involving 
human beings. The results will be submitted to special-
ised peer- reviewed journals and scientific meetings.

Trial status
Volunteers had yet to be recruited at the time of manu-
script submission.
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