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ABSTRACT

Background Low back pain is a very prevalent condition
in the population and cupping therapy has been presented
as a frequently used non-pharmacological treatment in
this population. However, there is a lack of well-designed
studies that evaluate the effects of this technique. This
protocol describes a placebo-controlled, randomised,
double-blind study that aims to evaluate the effect of dry
cupping therapy on pain, physical function, trunk range

of motion, quality of life and psychological symptoms in
individuals with non-specific chronic low back pain.
Methods and analysis Ninety individuals with chronic
non-specific low back pain, aged from 18 to 59 years,

will be randomised into two groups: intervention group,
which will be submitted to dry cupping therapy application
with two suctions; and placebo group which will undergo
placebo dry cupping therapy. Both applications will occur
bilaterally in parallel to the vertebrae from L1 to L5. The
application will be performed once a week for 8 weeks.
The volunteers will be evaluated before the treatment (T0),
immediately after the first intervention (T1), after 4 weeks
of intervention (T4) and after 8 weeks of intervention (T8).
The primary outcome will be pain intensity, and secondary
outcomes will be physical function, lumbar range of
motion, patient expectation, overall perception of effect,
quality of life and psychological factors.

Ethics and dissemination This protocol has been
approved by the Ethics Committee of FACISA/UFRN
(number: 3639814). The results of the study will be
disseminated to participants through social networks and
will be submitted to a peer-reviewed journal and scientific
meetings.

Trial registration number NCT03909672.

BACKGROUND

Low back pain is the leading cause of years-
lived with disability in the population,'
affecting all age groups, and more prevalent
in adults." It can be classified as acute when it
lasts less than 6 weeks, subacute when it lasts
between 6 weeks and 12 weeks, and chronic
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Strengths and limitations of this study

» This is the first study to use a group of cupping ther-
apy placebo in chronic low back pain.

» There is no standardised interventional protocol for
use of cupping therapy in individuals with chronic
back pain.

» This study will show effect of short-term, medium-
term and long-term application of Cupping therapy
in individuals with chronic low back pain.

» This study will have evaluator and blind participants,
and will be further analysed with the intention to
treat.

when it persists for more than 12 weeks,” with
non-specific causes.” The diagnosis of non-
specific low back pain is done by physical
examination and history of pain, not neces-
sarily by imaging.>™ Risk factors for chronic
low back pain may be related occupational
and leisure activities® and/or the individu-
al’s lifestyle,” in which psychosocial factors
may have an important influence.*'" The
symptom of pain may also be associated with
physical impairments (eg, decreased trunk
range of motion, ROM),"" ' activity and
participation limitation,” and work absen-
teeism, causing negative economic and social
impacts.'*'?

With regard to the treatment of non-
specific chronic low back pain, recommen-
dations from a recent guideline suggest
that pharmacological approaches are used
with low dosage and for a short period of
time due to its potential side effects.'® Non-
pharmacological treatments, which includes
pain education, exercise, and manual therapy
are the most recommended approaches
according to the most recent clinical practice
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guidelines.'” Nevertheless, Traditional Chinese Medi-
cine (TCM) are commonly used in these patients and,
according to a recent systematic review,'® it may have posi-
tive effects on decreasing pain in individuals with chronic
low back pain. TCM includes a wide range of mental and
body practices, which aim at homeostasis and energetic
and organic completeness, bringing well-being to the
individuall,19 such as acupuncture and Tai Chi, in addition
to cupping therapy.'®*’*!

Cupping therapy has already been used in various
health conditions such as fibromyalgia,” rheuma-
toid arthritis,” neck and shoulder pain,*** carpal
tunnel syndrome,?’ facial paralysis®® ** and in low back
pain.”® *' It involves the application of glass, bamboo,
ceramic or acrylic cups, which can be manually, auto-
matic and self-removal, thus causing negative pres-
sure in the subcutaneous tissues.”’ ** There are various
application forms (dry cupping, wet cupping, massage
cupping and flash cupping), different suction strengths
(light cupping, medium cupping, strong cupping and
pulsating cupping) and the application time is usually
5-10min.”® ** These applications may result in local
stretching, releasing the muscle and decreasing local
stiffness, and the onset of ecchymosis usually disap-
pears in up to 10 days as a result, requiring an interval
between the sessions for tissue re-establishment.” It is
believed that fresh blood supply may increase at the site
by suctioning the affected area, accelerating the elimi-
nation of metabolites and favouring recovery.”’

Dry cupping is widely used in clinical practice with the
goal of reducing pain in individuals with low back pain. A
pilot study® used the dry cupping therapy as a treatment
for 8 weeks and showed satisfactory results for the outcome
of pain and improving ROM and function related to
chronic low back pain. However, the study had a small
number of participants, poor methodological quality (eg,
inappropriate randomisation, no evaluator blinding and
no placebo group), indicating the need for high-quality
studies in this area. Another recent randomised clinical
trial®® combined dry cupping therapy with low-intensity
laser, observing a reduction of two points on the analogue
visual pain scale in individuals with non-specific chronic
low back pain.

Cupping therapy is commonly used globally with
promising results on low back pain;*” however, its effi-
cacy is controversial due to a lack of high-quality studies
evaluating such effects. Although there is no theoretical
support for its alleged effects,” the absence of studies
with placebo-controlled groups makes the evidence on
the efficacy of cupping therapy on improving chronic
low back pain insufficient, according to a recent system-
atic review with meta-analysis.”” In addition, there is no
well delineated and standardised treatment protocol to
be followed, according to a systematic review.” Thus, it
is necessary to carry out more clinical trials with good
methodological quality which contribute to clarify the
effects of this technique on the clinical outcomes of
patients with non-specific chronic low back pain.

Therefore, the aim of this study is to evaluate the
effects of dry cupping therapy application on pain
intensity, physical function, trunk ROM, quality of life
and psychological symptoms in individuals with non-
specific chronic low back pain compared with a placebo
group. The hypothesis is that individuals with non-
specific chronic low back pain treated with dry cupping
therapy will show improvement in pain, trunk ROM,
quality of life, physical function and psychological
factors compared with subjects treated with placebo dry
cupping therapy.

METHODS

Design

A double-blind, placebo-controlled randomised clinical
trial. All personal data will be confidential. Participants
will be randomised to receive dry cupping therapy and
placebo dry cupping therapy application, with each group
containing 45 participants (figure 1). The study follows
the TIDieR (Template for Intervention Description and
Replication) checklist'” and the 2018 Standard Protocol
Items: Recommendations for International Trials state-
ment"! (figure 2).

Participants

Ninety male and female individuals aged 18-59 years
old, with a pain score ranging from 3 to 8 points and
non-specific low back pain for more than 3 months will
be recruited. The volunteers will be recruited from
the waiting list of patients of the Physiotherapy School
Clinic, and the project will also be announced by the
local radio. After this, the first telephone contact will
be made to clarify any questions from the participants,
and the first screening for inclusion will be performed.
When eligible for inclusion after being informed about
the objectives of the study and procedures, the partic-
ipants will be requested to sign the informed consent
form.

Personal information (name, address and telephone
number), anthropometric data (age, height, body mass
and body mass index), demographic partner (profes-
sion, race, income and education) and pathological
and clinical history will be collected. The personal
data of the participants will be numerically coded and
stored in a database, which can only be accessed by
the researcher responsible for the randomisation and
blinding process.

Inclusion criteria

» Individuals, male and female, 18-59 years of age, non-
obese (BMI <30kg/m"), presenting non-specific low
back pain for more than 3 months.*

» Report pain intensity between 3 and 8 according to
the pain numerical rating scale.*

Exclusion criteria
» Travel plans in the next 2 months.
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—— procedures;
e Travel plans in the next 2
months.
Randomization
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Intervention Group Placebo Group
n=45 n=45
Evaluation before
treatment (T0)
* Pain *  Trunk Range of movement
*  Physical function *  Quality of life
+ Psychological symptoms s Functional test
+ Patient expectations
Evaluation immediately ’
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* Pain * Overall perception scale
* Trunkrange of movement o 'Rinclianal test
J, Evaluation after dweeks of l
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* * Functional test
! Evaluation after 8 weeks of !
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* Pain + Overall perception scale
* Physical function *  Trunk range of movement
* Psychological symptoms +  Quality of life
* Blinding test * Functional test
s v
All participants will be assessed through i to-treat
n=90
Figure 1 Study fluxogram.
» Individuals who have been treated with cupping in for interventions; one researcher responsible for
the past. randomising participants and one researcher who will
. . 44 o L. .
» Currently performing physical therapy. perform the statistical analysis.
» Neurological, vestibular, visual or auditory deficits.
Lo . 30
> C.ontralndlc-atlon for cupping therapy. Randomisation and blinding
> _Slgns of serious patholggy of.the spine (eg, fractures, Participants who are eligible in the screening phase and
inflammatory diseases, infection or tumours). h . .
. 45 - . who agree to sign the consent form will be randomly
» Irradiated lumbar™ or sacroiliac pain. . .
L . 46 assigned to the dry cupping therapy group or the
» Other rheumatic diseases such as fibromyalgia™ or S .
ankvlosing spondvlitis.*? placebo application of dry cupping therapy. The random
Y § SpOnayTHs. sequence numbering will be performed through the
Research team website www.randomization.com. The allocation will be

This study will involve four researchers; one researcher
responsible for evaluations; one researcher responsible

concealed using consecutively numbered sealed and
opaque envelopes. For this, an independent researcher
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After the

first Week 4

intervention 4 T8
T1

Screening

TIMEPOINT -ty 0

ENROLLMENT:
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Placebo dry
cupping therapy
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Quality of life
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Patient's X
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Blinding and
suction sensation X
test
Medication X

Figure 2 Schedule of the study protocol according

to the Standard Protocol ltems: Recommendations for
Interventional Trials checklist. GPE, Global Perception Scale;
Trunk ROM, trunk range of movement.

who will not participate in other study procedures will
carry out the randomisation process in order to avoid
bias.

The researcher responsible for evaluations (assessor)
will be blinded to all intervention groups. Participants
will be informed that two different cupping techniques
will be tested: classic versus placebo. Both groups will be
questioned about which treatment technique they believe
they received at the end of the treatment.*®*

The participants will respond to the questionnaires and
perform the functional tests in their clothes for all evalu-
ations, because bruising may occur from the dry cupping
therapy application. Further, the intervention schedule
will be different so that they do not have contact between
groups, and the data collected during the evaluations of
the participants will not be revealed to the researchers
responsible for the interventions.

Finally, the researcher responsible for statistical analysis
will be blinded. Once the intervention is completed, this
researcher will receive a data table with all necessary data
without identification of subjects and groups.

Interventions

All participants will be in the prone position for the appli-
cation of the technique and will be informed about the
initial suction sensation, about the possible appearance
of bruising at the application site and possible adverse
effects that will be registered, and that they can be
referred to a specialised professional if the participant
needs. If necessary, trichotomy of the application region
will be individually performed as hair might interfere
with the application. The interventions will take place
in an air-conditioned room at the physiotherapy school
clinic of the FACISA/UERN.

A manual suction pump and 4 Dong Yang acrylic cups
will be necessary for each group to apply the cupping
technique. Both groups will receive dry cupping therapy
applications for 10min once a week for 8 weeks. The
cups will be fixed by means of adhesive tapes so that they
do not fall. The groups will be divided into intervention
group with dry cupping therapy (IG) and placebo dry
cupping therapy (PG).

Dry cupping therapy group (IG)

There is no well-defined protocol regarding the suction
amount and application time for low back pain in the
literature. However, one study suggests that the suction
force for musculoskeletal pain is equivalent to 300
millibar, two suctions.”® There is also no consensus for
application time, but it is suggested to be between 5 and
10min.”* Studies aim to use a time of 10min and suction
with elevation of the subcutaneous tissue by 1.6cm to
not cause discomfort during the application. *' A force
with two suctions is used for 10min in clinical practice.
Therefore, we will use this application parameter in our
intervention group. The treatment protocol is detailed in
box 1.

Box 1 Treatment protocol performed by dry cupping
therapy group and placebo

Drydry cupping therapy group (IG)—dry cupping therapy
application with two suctions

Participants in the intervention group will receive the dry cupping ther-
apy application with two acrylic size 1 cups (4.5cm internal diame-
ter) with a distance of 3cm each cup, bilaterally parallel to the L1-L5
vertebrae (figure 3). This group will consist of the dry cupping therapy
application with two suctions for 10 min, once a week, for 8 weeks.**

Placebo group (PG)—application of placebo dry cupping
therapy

The placebo group will receive the placebo dry cupping therapy ap-
plication with two acrylic type 1 cups (4.5 cm internal diameter) with
a distance of 3cm between each cup, bilaterally parallel to the L1-L5
vertebrae (figure 4). This group will consist of placebo dry cupping ther-
apy application for 10 min, 1 time per week, for 8 weeks. However, the
cups will be prepared with small holes<2 mm in diameter to release the
negative pressure in seconds. Double-sided tapes will be used so that
the glass does not fall off and lose contact with the skin.*®
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Figure 3 Application of dry cupping therapy with two
suctions.

Placebo group (PG)

The placebo group will undergo the same procedures as
the intervention group, with two suctions for 10 min. We
will follow the recommendations of the literature, where
the cups are prepared with small holes to release the
suction in seconds.” The treatment protocol is detailed
in box 1.

Evaluations

The volunteers will be evaluated before the treatment
(TO), immediately after the first intervention (T1), after
4 weeks of intervention (T4) and after 8 weeks of inter-
vention (T8).

Primary outcome measures

Pain

» Pain intensity will be measured by the Numeric Pain
Rating Scale (NPRS),” in which patients are asked
to choose a number between 0 (no pain at all) and
10 (worst pain possible). The NPRS score will be
collected with the individual at rest, during the eval-
uation of the trunk range of movement and during
performance of the timed up and go test.

Secondary outcome measures

Physical function

» The Oswestry Disability Index questionnaire will be
used to assess the participants’ physical function.” **
This instrument contains 10 items which assess the
impact of low back pain on various functional activ-
ities. Values range from 0 to 5, with the highest value
indicating greater disability. The end result is the sum
of all items. The Portuguese version will be used.

Functional test

» Timed up and go (TUG): this is a functional test
which quantifies the mobility of an individual in
seconds through the time in which they perform the
task, that is, in how many seconds can they lift them-
selves from a chair, walk 3 m, turn, return to the chair

A

Figure 4 Application of placebo dry cupping therapy.

and sit down again. The test has already been used
in individuals to assess function in individuals with
low back pain,55 and has the following scores: less
than 20s for performance, corresponding to low risk
of falls, 20-29s, average risk of falls and 30s or more
equates to a high risk of falling. The individual will
perform the test three times and the average between
the three trials will be recorded.”

Trunk range of motion

» The ROM will be evaluated through the finger-to-
floor test. This test presents high reliability and can
be used for clinical practice and scientific studies.””
The finger-to-floor test is performed with the subject
standing erect and with their feet together. The
participant will be instructed to lean forward as far as
possible, keeping their knees, arms and fingers fully
extended. The vertical distance between the tip of the
middle finger and the floor is measured with a tape
measure, and the pain will be measured during this
active movement.

Perception of the overall effect

» Global Perceived Effect (GPE) Scale is a direct scale
about the patient’s self-perception when the inter-
vention is performed. The Portuguese version will
be used. The GPE evaluates using 11 points, starting
from a negative 5 (much worse than when starting
the treatment), a neutral rating of 0 and 5 is posi-
tive (much improvement from starting the treat-
ment).*® %

Quality of life

» The quality of life will be evaluated by the Portu-
guese version of the Short-Form 36 (SF-36) question-
naire.” ® The instrument is composed of 36 questions
and evaluates eight different domains which influence
quality of life, considering the individual’s perception
regarding aspects of their health in the last 4 weeks.
Each item has a group of responses distributed on a
graded Likert scale, with the following dimensions:
physical function, physical aspect, pain, general
health, vitality, social function, emotional aspect and
mental health. Their total score ranges from 0 to 100,
where the higher the value, the better quality of life
indicated.

Psychological symptoms

» Ancxiety and depression will be evaluated through the
Hospital Anxiety and Depression Scale,” ®* a ques-
tionnaire which has also been validated and translated
into Portuguese. This scale has 14 items, 7 for anxiety
subscale and 7 for depression. For each item, there is a
score of 0-3, with a total of 21 points for the scale. The
cut-off value for each scale is >9. Absence of anxiety
value is 0-8, with anxiety >9; anxiety/mild depression:
8-10; moderate anxiety/depression: 11-14; severe
anxiety/depression: 15-21.
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Blindness test and suction sensation

» The blinding and suction sensation evaluation will
be evaluated through questions about the patient’s
belief in the proposed treatment. This questionnaire
contains five questions related to which group the
participant was allocated, actual dry cupping therapy
intervention or placebo, which are: (1) Which treat-
ment do you think you received? with the following three
choices: real cupping treatment, sham cupping treat-
ment or don’t know. (2) Did you have any sensations
during dry cupping? with a yes or no response. (3)
What sensations did you experience? with the following
options: pressing, inflating, painful, squeezing,
relaxing, refreshing, burning, pulling or hot tingling
sensations. (4) Where was the feeling of cupping located?
with the answers being the cupping area, a broad area
around the cupping jar or the whole lower back area.
(5) How much sensation did you feel? using a 100 mm
visual analogue scale (0mm: not at all; 100 mm: very
strong).*®

Patient’s expectation

» A Likert scale will be used for the patient’s expecta-
tion regarding the treatment: the patient will be ques-
tioned about their expectation of the intervention
with the following question: ‘With the dry cupping
therapy application, do you think you will’: with the
possible answers being: (1) get worse; (2) get a little
worse; (3) not improve or get worse; (4) improve a
little and (5) improve a lot.®

Medication consumption

Patients will be given a daily control list of medication use
to mark the amount of their use for low back pain during
the study period.

Table 1 lists the primary and secondary outcomes along
with the time of evaluations during the study.

Patient and public involvement

Patients were not involved in the design of this trial, estab-
lishing the research question or developing recruitment
procedures. At the end of the study, the results will be
reported to the participants in the form of a lecture,
showing the effects found in the studied variables. If the
superiority of one technique is found on the other, it will
be offered and guaranteed to the participant.

Researcher training

A series of training steps will be implemented before
the beginning of the study for the evaluation and treat-
ment, aimed at registering the actions performed in the
study. Techniques and treatment measures will be used
in these training stages to reach a consensus among the
researchers involved.

Sample size calculation

Based on study values using similar methods,” a total
sample of 90 participants (45 in IG and 45 in PG) will
be sufficient to detect a clinically important difference
between the two-point groups on the NPRS scale. A statis-
tical power of 90% and an alpha of 5% and a loss rate of
10% were considered for the sample calculation. Gpower
3 software was used for the calculation.

5

Statistical analysis

The analysis will be descriptive for all the outcomes
included in the study, expressing quantitative results with
their mean+SD and qualitative outcomes with their abso-
lute values, percentages and 95% CIL

Table 1 Evaluation time of primary and secondary outcomes
Immediately after the 4 weeks of intervention, 8 weeks of intervention,
Outcomes Before treatment, TO first intervention, T1 T4 T8
Primary
NPRS v v v v
Secondary
ODI v/ v/
Trunk ROM v/ v v v
GPE v v v
SF-36 v/ v v v
TUG v/ v
HADS v v
RE v
BSST v
MC v

BSST, blindness and suction sensation test; GPE, Global Perception Scale; HADS, Hospital Anxiety and Depression Scale; MC, medication
consumption; NPRS, Numerical Pain Rating Scale; ODI, Oswestry Disability Index; PE, patient’s expectations; SF-36, short-form 36;Trunk

ROM, trunk range of movement; TUG, timed up and go test.
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The Kolmogorov-Smirnov test will initially be performed
to evaluate the normality of the data. Intergroup compar-
isons will be evaluated using ANOVA or Kruskal-Wallis
analysis of variance, depending on the normality of the
data. The SPSS (Statistical Package Social Science) V.21.0
software program will be used to analyse the data. A signif-
icance level of 5% (p<0.05) and CI of 95% (95% CI) will
be implemented for all statistical analyses. All participants
will be assessed through intention-to-treat analysis.

DISCUSSION

The purpose of this study is to evaluate the effectiveness
of the dry cupping therapy on relieving pain and other
symptoms which cause a negative impact on the quality
of life in these individuals with non-specific chronic low
back pain. To do, the study involves two arms with an
intervention and a placebo, and interventions being one
time per week for 8 weeks.

Psychological factors®® may influence the inability of
individuals with chronic low back pain. Based on this,
this is the first study to evaluate the dry cupping therapy
effect on the mental health of individuals with non-
specific chronic low back pain. Previous expectation of
the intervention may influence treatment outcome as
well as patient satisfaction after treatment.’” With this,
we will evaluate the perception of the overall effect in
order to know the patient’s satisfaction with the proposed
technique.

According to a recent review, existing studies using the
dry cupping therapy technique to treat low back pain
present methodological flaws (without adequate rando-
misation, did not present placebo, without blindness
of the evaluators and participants), failing to evaluate
its effectiveness on symptoms.”” Our study may present
high methodological quality because it presents adequate
randomisation and allocation procedures, blinding of
the assessor and researcher responsible for the statistical
analyses and, finally it plans to use an intention-to-treat
approach.

Blinding of the evaluator and of the participants is
strongly discussed by the fact that the bruising is present
at the end of the application and its permanence for
up to 10 days.®® ® To do this, we will try to blind partic-
ipants by informing them that they will be tested on two
different techniques of classic (traditional) dry cupping
therapy versus placebo, and they will be asked questions
at the end of the treatment on which treatment tech-
nique they believe they were submitted to. We will also
follow the recommendations used in other studies that
used placebo dry cupping therapy.***® In addition, partic-
ipants will respond to the questionnaires and perform the
functional tests in their clothing for all evaluations; thus,
the evaluator will not know which group the participant
was allocated and the intervention times will be different
so they do not have contact between groups.

Some limitations are expected in this study. First, we
will not have control of participants’ medication intake,

but medication use will be monitored by a diary delivered
to participants. Second, the pain threshold in women may
presenta difference when related to their menstrual cycle.
To try to reduce this bias, both groups will be composed
of women with an active menstrual cycle.

There is still no agreement on applying dry cupping
therapy in individuals with non-specific chronic low
back pain, and there is not enough evidence available
to demonstrate such an effect of this technique in this
population; therefore, this protocol will serve as a basis
for new studies to be performed in order to analyse the
effect of dry cupping therapy on non-specific chronic low
back pain.

Dissemination

Respect for individuals will be insured and their autonomy
will be maintained. Participants will be informed of the
study objectives, its risks and benefits. Participants will be
free to abandon the study at any time without the obli-
gation of giving any explanation. Participants must sign
the informed consent before the study begins. There will
be prior contact with individuals through social networks,
when all information about the study and the objectives
will be presented, as well as the Resolution No. 466/2012
of the Brazilian National Health Council of 2012, which
provides guidelines and standards for research involving
human subjects. In addition, the study results will be
circulated to peer-reviewed journals, lectures and scien-
tific meetings.

Trial status
Volunteers were not yet being recruited at the time of
manuscript submission.
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