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ABSTRACT

Question: What are the effects of dry cupping on pain intensity, physical function, functional mobility, trunk
range of motion, perceived overall effect, quality of life, psychological symptoms and medication use in in-
dividuals with chronic non-specific low back pain? Design: Randomised controlled trial with concealed
allocation, intention-to-treat analysis and blinding of participants and assessors. Participants: Ninety par-
ticipants with chronic non-specific low back pain. Interventions: The experimental group (n = 45) received
dry cupping therapy, with cups bilaterally positioned parallel to the L1 to L5 vertebrae. The control group (n =
45) received sham cupping therapy. The interventions were applied once a week for 8 weeks. Outcome
measures: Participants were assessed before and after the first treatment session, and after 4 and 8
weeks of intervention. The primary outcome was pain intensity, measured with the numerical pain scale at
rest, during fast walking and during trunk flexion. Secondary outcomes were physical function, functional
mobility, trunk range of motion, perceived overall effect, quality of life, psychological symptoms and
medication use. Results: On a 0-to-10 scale, the between-group difference in pain severity at rest was
negligible: MD 0.0 (95% CI —0.9 to 1.0) immediately after the first treatment, 0.4 (95% Cl —0.5 to 1.5) at 4
weeks and 0.6 (95% CI —0.4 to 1.6) at 8 weeks. Similar negligible effects were observed on pain severity
during fast walking or trunk flexion. Negligible effects were also found on physical function, functional
mobility and perceived overall effect, where mean estimates and their confidence intervals all excluded
worthwhile effects. No worthwhile benefits could be confirmed for any of the remaining secondary out-
comes. Conclusion: Dry cupping therapy was not superior to sham cupping for improving pain, physical
function, mobility, quality of life, psychological symptoms or medication use in people with non-specific
chronic low back pain. Protocol registration number: NCT03909672. [Almeida Silva HJ, Barbosa GM,
Scattone Silva R, Saragiotto BT, Oliveira JMP, Pinheiro YT, Lins CAA, de Souza MC (2021) Dry cupping
therapy is not superior to sham cupping to improve clinical outcomes in people with non-specific
chronic low back pain: a randomised trial. Journal of Physiotherapy 67:132-139]
© 2021 Australian Physiotherapy Association. Published by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

non-pharmacological management.'® Although alternative therapies

are not recommended by the guidelines, they are commonly used

Non-specific chronic low back pain is a common problem in
adults' and can result in disability,>® physical and psychological
impairment,>*° limitations in daily activities and participation re-
striction.® In addition, it has important economic’ and social impacts
on individuals with low back pain and on societies.® Clinical practice
guidelines recommend non-pharmacological interventions as the
first-line management for low back pain, including exercises,
psychological therapies and, in some cases, multidisciplinary
biopsychosocial rehabilitation.” The use of pharmacological therapies
is often restricted to patients who have not improved after

https://doi.org/10.1016/j.jphys.2021.02.013

with great influence from the media.'’

Cupping is an ancient Chinese alternative therapy, which became
famous worldwide after the 2016 Olympic Games held in Brazil.'*
Google Trends reported a 2,100% spike in searches for cupping ther-
apy in 2016, and cupping therapy became a trending topic that year."”
Even with a lack of scientific support, the popularity of the technique
amongst physiotherapists and patients has grown since then, espe-
cially due to its low-cost and non-invasive nature.'® This treatment
involves specific techniques, with different forms of application such
as massage cupping, flash cupping, wet cupping and dry cupping. Dry
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cupping is the most common method of cupping therapy,'” where
glass or acrylic cups are applied to the uninjured skin, providing
negative pressure and suction of the target area.!” This application
generates ecchymosis that usually disappears in up to 10 days.'® The
ideal application time and suction force are still unknown; however,
between 5 and 10 minutes with a negative pressure of 300 millibars
(two suctions in the manual suction pump) has been recommended
for the treatment of low back pain.'® 2! Several hypotheses have been
proposed to explain the effects of cupping therapy on pain, such as
the Pain-Gate Theory, diffuse noxious inhibitory controls and reflex
zone theory.”> However, the mechanisms of action of this treatment
are still unknown and, at present, it is not possible to rule out the
possibility that the method has only a placebo therapeutic effect.?*

Currently, there is a lack of studies that investigate the effects of
cupping therapy in individuals with chronic low back pain.”* A recent
systematic review with meta-analysis>®> showed important method-
ological limitations in the included studies, such as lack of blinding of
the evaluator and of the participants, absence of an intention-to-treat
analysis, inadequate randomisation, high heterogeneity and absence
of a sham group. Recently, it was observed that cupping therapy
improves pain and disability in comparison with sham cupping in
patients with non-specific chronic low back pain.® It should be
mentioned, however, that this study only verified the effects of a
single session of cupping therapy and presented important method-
ological limitations such as unconcealed allocation and lack of
blinding.

The aim of this study was to estimate the effects of dry cupping in
people with chronic non-specific low back pain. It was hypothesised
that dry cupping would reduce pain and improve other relevant
subjective and objective outcomes when compared with a sham
intervention.

Therefore, the research question for this randomised trial was:

What are the effects of dry cupping on pain intensity, physical
function, functional mobility, trunk range of motion, perceived
overall effect, quality of life, psychological symptoms and medi-
cation use in individuals with chronic non-specific low back pain?

Method

Design

This study was a prospectively registered, two-arm, randomised
sham-controlled trial with blinded participants, blinded outcome
assessment and intention-to-treat analysis. The methods of this trial
have previously been published in detail in the study protocol.?”
Participants were screened for eligibility by a physiotherapist. A
blinded assessor conducted the assessments of all participants’
outcome measures before the intervention, immediately after the
first session and after 4 and 8 weeks of treatment.

Participants were randomly allocated to an experimental group or
a control group. The experimental group received dry cupping ther-
apy and the control group received a sham intervention. Random
allocations were determined by a computer-generated random
numbers program. Allocation was concealed by using sequentially
numbered, sealed and opaque envelopes. Each participant’s random
allocation was only revealed to the physiotherapist who provided the
treatments immediately before the first intervention. The participants
were not aware of which treatment they were receiving (blind par-
ticipants); however, they were informed that they would receive one
of the two interventions. Due to the nature of the interventions, it
was not possible to blind the therapist who treated the patients.

Participants, therapists and centres

Participants were recruited by means of local radio and waiting
lists of the University School Clinic. People were eligible for inclusion
if: they had low back pain of > 3 months of duration,?® the pain in-
tensity was 3 to 8 on a numerical pain rating scale,?® they were aged
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between 18 and 59 years, and had a body mass index < 35 kg/m?. The
exclusion criteria were the following: individuals who had ever been
treated with cupping; presence of any contraindication for cupping
therapy;'” individuals who were undergoing physical therapy treat-
ment at that time;>° presence of neurological, vestibular, visual or
auditory deficits that could interfere with the assessments; signs of
serious pathology of the spine, including fractures, inflammatory
diseases, infection or tumours; radiating lumbar®' or sacroiliac pain;
rheumatic diseases such as fibromyalgia®® or ankylosing spondy-
litis®*; travel plans in the next 2 months; and participants who for any
reason were unable to complete the assessment procedures properly.

One physiotherapist who was not involved in the assessments
treated the participants (non-blinded therapist). The physiotherapist
who was responsible for the interventions was a certified cupping
therapist with experience in this particular modality of treatment.
The trial was conducted in a physiotherapy school clinic of the
University.

Intervention

The treatments consisted of eight dry cupping therapy or sham
therapy sessions performed for 10 minutes once a week for 8 weeks.
During each session, the participants were positioned in prone lying
on a comfortable plinth. They were informed that they would feel a
suction sensation and that they could experience local bruising in the
locations where the cupping treatment was applied. Trichotomy was
not necessary, since no participant presented with local hair that
could interfere with the skin suction. To avoid contact and exchange
of treatment experiences between participants, the treatments were
delivered individually, and participants in different groups were
treated on different days.

For the experimental group, a manual suction pump and four
acrylic cups? size one (internal diameter = 4.5 cm) were used for the
interventions. The cups were applied to the lower back, parallel to L1
to L5 vertebrae, with a 3-cm distance between them, bilaterally. The
dry cupping application consisted of a negative pressure of 300
millibars (two suctions in the manual suction pump) sustained for 10
minutes once a week for 8 weeks.?’”

In the control group, the exact same procedures were used except
that the cups were prepared with small holes < 2 mm in diameter to
release the negative pressure in approximately 3 seconds. Double-
sided adhesive tape was applied to the border of the cups in order
to keep them in contact with the participants’ skin.?’>*

Outcome measures

A detailed description of the outcomes measures was presented in
the previously published study protocol.?’” The description of the
outcomes and the smallest worthwhile effect thresholds considered
in this study are presented in Table 1. In addition to these main
outcome measures, the participants’ expectations of the treatment
were also measured at baseline with a 5-point Likert scale. In this
assessment, the participants marked 1 if they believed that they
would ‘get worse’ with the treatment and 5 if they thought they
would ‘improve a lot’ with the treatment.>® Medication consumption
was registered by means of a diary. At the end of the interventions,
the participants were questioned about the suction sensation that
they felt during the treatments with regards to location and intensity
of sensation (0 = no sensation, 100 = very strong sensation).>* Finally,
in the post-intervention assessment, the participants were asked
about which treatment they thought they had received, so that the
effectiveness of the blinding strategy could be verified.”'

Data analysis

The study was designed to detect a between-group difference of 2
points, with a standard deviation of 2.7 in pain intensity measured by
the numerical pain rating scale based on the findings of a study that
used similar methods.”” A statistical power of 90%, an alpha of 5% and
a loss rate of 10% were considered for the sample calculation, which
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Table 1
Detailed description of the outcomes of the study.

Outcome Test/tool Description of the test Scoring Evaluation time® Worthwhile effect
Pain intensity Numerical pain The scale was placed in front of the patient, who 0 (no pain) to 10 Pre 2.4 points reduction in
rating scale was asked to rate their pain intensity’® at rest,  (maximum pain intensity)  Post pain®®
during the evaluation of the trunk ROM and Week 4
during performance of the Timed Up and Go test. Week 8
This self-reported pain score is a valid and
reliable measure among people with chronic
LBP.”’
Physical function Oswestry Disability ~ This self-report questionnaire is translated and 0 (no disability) to Pre 10 to 17 points
Index validated into Portuguese,*® and assesses the 100 (maximum disability) Week 8 decrease in the

impact of LBP on various functional activities. It 3840

contains 10 sections: pain intensity, personal
care, lifting, walking, sitting, standing, sleeping,
sex life, social life and travelling.

score

Functional mobility Timed Up and Go This test assesses: balance moving from sitting to Total time to complete the Pre 3.4 s reduction in total

test standing, stability in walking, and gait course test Post time to complete the
changes without using compensatory strategies. Week 4 test®
The participants were asked to stand up from a Week 8
chair, walk 3 m, turn around, return and sit back
in the chair. It is a valid and reliable measure
among people with chronic LBP.*#?
Trunk range of motion  Finger-to-floor With the participants standing erect, they were  Closer to the ground Pre 4.5 cm improvement
asked to lean forward as far as possible, keeping indicates greater posterior Post in finger-to-floor
the knees, arms and fingers fully extended. The  chain flexibility Week 4 distance®”
vertical distance between the tip of the middle Week 8
finger and the floor was measured with a tape
measure. This measure presents excellent
reliability values in individuals with chronic
LBP.*
Perceived overall effect  Global perception Participants were asked: compared to the Likert scale: —5 (extremely  Post 2.5 points
scale beginning of the treatment, how would you worse), 0 (without Week 4 improvement in the
describe your lower back today? modification) and +5 Week 8 scale?’
This scale has good psychometric properties.*® (completely recovered)
Quality of life Short-Form This self-report questionnaire is translated and 0 (worst) to 100 (best) Pre 3.6 to 4.6 points
36 validated into Portuguese,*® and assesses the Week 8 improvement in the
quality of life. It contains 36 questions in eight score®”
domains on health aspects in the past 4 weeks.
Psychological symptoms Hospital This self-report questionnaire assesses anxiety 0 (no symptom) to 21 (most Pre 1.5 points decrease in
Anxiety and and depression. It is translated and validated into severe symptoms) Week 8 the score”!

Depression Scale

Portuguese.’® It has 14 items: 7 for depression

and 7 for anxiety.

Shaded row = primary outcome, ROM = range of motion, LBP = lower back pain.

2 The terms ‘Pre’ and ‘Post’ signify immediately before and after the first intervention.

resulted in a total sample of 90 participants (45 per group). Com-
mercial software® was used for the calculation.

All statistical analyses were performed by a researcher who was
not involved in the recruitment, assessment or intervention aspects
of the study. The Kolmogorov-Smirnov test was applied to evaluate
data distribution. The statistical analysis was conducted on an
intention-to-treat basis. For the missing data, results obtained in the
last available assessment of each participant were repeated. Analysis
of variance with a linear mixed model was used to compare the ef-
fects of dry cupping therapy between the experimental and control
groups. The mean difference (MD) and 95% confidence interval (CI)
were also calculated for each between-group comparison. The sta-
tistical analyses were processed using a commercial statistical soft-
ware® and a level of significance of p < 0.05 was adopted for all tests.

Results

Flow of participants, therapists and centres through the study

Figure 1 shows the flow of participants through the trial. From the
120 participants who were screened, 90 matched the eligibility
criteria and were randomised; 86 completed all intervention pro-
cedures. The demographic characteristics of the participants of both
groups were similar and are presented in Table 2. The baseline values
of the primary and secondary outcome measures were also similar
and are presented in the first two columns of data in Table 3.

Compliance with the study protocol

All registered outcome measures are reported in this manuscript.
There was minimal loss to follow-up, as presented in Figure 1.

Effect of the intervention

Primary and secondary outcomes

The data about pain intensity are presented in Table 3. The indi-
vidual participant data are presented in Table 4 on the eAddenda. The
mean between-group differences for the primary outcome of pain
intensity immediately after the first intervention, after 4 weeks of
intervention and after 8 weeks of intervention were, respectively: 0.0
(95% CI —0.9 to 1.0), 0.4 (95% CI —0.5 to 1.5) and 0.6 (95% CI —0.4 to
1.6) at rest; 0.4 (95% CI —0.5 to 1.4), 0.6 (95% CI —0.3 to 1.6) and 0.7
(95% CI —0.3 to 1.8) during the performance of the Timed Up and Go
test; and 0.8 (95% CI —0.2 to 1.8), 0.7 (95% CI —0.4 to 1.8) and 0.7 (95%
CI —0.2 to 1.8) during the evaluation of trunk range of motion. All of
these differences and the confidence intervals were smaller than the
minimal clinically important difference for pain intensity in low back
pain patients (2.4 points).>®

The results of physical function, functional mobility, trunk range of
motion and perceived overall effect are presented in Table 3. The
individual participant data are presented in Table 4 on the eAddenda.
For these secondary outcome measures, no important between-group
differences were detected. The between-group differences were all
small positive or small negative effects, which were too small to be
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Assessed for eligibility (n = 120)

Excluded (n = 30)
e previous cupping treatment (n = 14)
o radiating lumbar pain (n = 10)

v

e sacroiliac pain (n = 3)
o fibromyalgia (n = 2)
 cupping therapy contraindicated (n = 1)

Measured pain, physical function, functional mobility, patient expectations, trunk ROM,
quality of life and psychological symptoms

Pre .
Randomised (n = 90)

(n = 45) (n = 45)
Experimental group Control group
e dry cupping therapy to e sham dry cupping
the lumbar spine therapy to the
e 10 minutes/day lumbar spine
e once per week ¢ 10 minutes/day
o 8 weeks e once per week
o 8 weeks

v A
Measured pain, physical function, functional mobility, trunk ROM and perceived overall
Post effect
(n = 45) (n =45)
v
Measured pain, physical function, functional mobility, trunk ROM and perceived overall
Week 4 effect
(n = 45) (n = 45)
Lost to follow-up (n = 2) Lost to follow-up (n = 2)
e increased pain (n=1) | | | e personal reason (n = 1)
=1)

e time restriction (n = 1)

A

o time restriction (n =1

v

Week 8

(n=43)

(n=45)

Measured pain, physical function, functional mobility, perceived overall effect, trunk
ROM, quality of life, psychological symptoms, blinding and medication use

(n=43)

Analysed
(n =45)

Figure 1. Flow of participants through the trial. ROM = range of motion.

clinically worthwhile. The confidence intervals around these esti-
mates of the treatment effect generally excluded worthwhile effects

as well.

Table 2
Baseline characteristics of the participants.
Characteristics Exp (n = 45) Con (n = 45)
Age (yr), mean (SD) 30 (11.0) 32 (13.0)
Gender, n (%)
female 29 (64) 38 (84)
male 16 (36) 7 (16)
Pain duration (mth), mean (SD) 44 (32) 58 (51)
Body mass index (kg/m?), mean (SD) 22.8 (44) 219 (4.2)
Expectation with treatment (1 to 5), mean (SD) 4.6 (0.4) 4,6 (0.5)
Profession, n (%)
manual labour 13 (29) 17 (38)
other 32(71) 28 (62)
Education, n (%)
incomplete primary school 0(0) 4(9)
complete primary school 0(0) 4(9)
incomplete secondary school 8 (18) 7 (16)
complete secondary school 18 (40) 16 (36)
incomplete tertiary degree 14 (31) 8 (18)
complete tertiary degree 5(11) 6(13)
Away from work, n (%) 1(2) 2 (4)
Receiving sick leave, n (%) 0(0) 0(0)
Physically active, n (%) ° 13 (29) 18 (40)
Use of medication for pain (%) ” 8 (8) 9 (20)

Results of quality of life and psychological symptoms are pre-
sented in Table 5. The individual participant data are presented in
Table 4 on the eAddenda. For these secondary outcome measures, no
significant between-group differences were detected, and the
between-group differences were generally small negative or small
positive effects, which were mostly too small to be clinically worth-
while. The confidence intervals were less precise than those of the
previous secondary outcomes.

Medication use

The four participants (9%) who used analgesics and/or anti-
inflammatory medication used between one and eight times during
the intervention period. In the control group, three participants (7%)
used these medications once.

Success of blinding and suction sensation
In order to verify whether the blinding strategies were successful,
participants were asked to indicate which therapy they believed that

Con = control group, Exp = experimental group.
¢ Physical activity undertaken at least twice a week.

b Analgesic or anti-inflammatory medication for low back pain at least once in the

previous week.

they had received at the end of the intervention. In the experimental
group, 22 participants (49%) believed that they had received the real
therapy and 23 participants (51%) believed that they had received the



136

Table 3

Mean (SD) of groups, mean (SD) within-group differences and mean (95% CI) between-group differences.

Between-group differences

Within-group differences

Groups

Outcomes

Week 4 minus Pre ~ Week 8 minus Pre

Post minus Pre

Week 8
minus Pre

Week 4
minus Pre

Post Week 4 Week 8 Post minus

Pre

Pre

Exp minus Con Exp minus Con

Exp minus Con

Con Exp Con Exp Con Exp Con Exp Con Exp Con Exp Con

(n=45)

Exp

(n=45)
2.7
(1.9)
21

(n =45)
33
(2.9)

(n=45)
2.7
(2.0)
23

45)

32
(2.8)
30
(2.7)
34
(32)

(n

(n =45)
35
(2.4)

(n =45)
3.6
(2.4)

(n =45)
51
(15)

0.6 (—0.4 to 16)

(~0.5 to 1.5)

00(-09t0 1.0) 04

2.6

03)

-26
(0.3)

-19
(03)

-18
(0.3)

-15
(03)

53

Pain at rest (0 to 10)

(0.3)

(16)

3.7

0.7
(~03 to 1.8)

06
(~03 to 1.6)

04
(~05 to 1.4)

-15
(0.5)

-18
(0.5)

-13

(0.4)
-17

(0.3)

-16
(0.4)

13
(0.3)

~18
(0.3)

28
(3)
33

(2.8)

23
(22)

2.8

47
(2.3)

Pain on TUG test (0 to 10)

(21)

(21)

(2.5)

(26)
48

07
(=02 to 1.8)

07
(=04 to 1.8)

08
(=02 to 1.8)

-23
(0.4)

-20
(0.4)

-19
(04)
N/A

-17
(03)

-14
(03)

2.5

1)

26
22)
N/A

3.0
22)

N/A

38
(26)

53
(2.0)

Pain on Trunk ROM test (0 to 10)

(19)
26

(12)

N/A

N/A

N/A

19 NJA  NJA
(12)

9.8

(16)
116
(10.5)

N/A N/A 19
(12)

24

(11)

ODI (0 to 100)

(-4 to5)

-04

(-1t00.1)

-03
(-1t002)

-05
(-12t0 0.2)

-1.0

04 -06 -06 -10
(01) (01) (01) (01)

(01)

-0.5

(01)

9.3

9.8 10.4 9.7 10.1
(1.4)
14.1

10.8

104

TUG test (s) *

(1.9) (1.6) (2.0) (1.4) (1.7)
15.3 127 10.7

13.8

(1.7)

18.2

24
(~21to0 69)

31
(~09 to 7.3)

26
(-13 t0 6.7)

-21
(1.2)

-41
(1.2)

N/A

~31
(1.0)

N/A

-43
(1.0)

-11
NJA

(0.6)

28
(0.6)

139
(10.3)

Trunk ROM (cm) ¢

(11.1)

(94)
23

(9.1) (10.1) (9.1)
(1.7)

(10.5)

-0.6
(14 t0 02)

-02
(-13 t0 0.5)

05
(01 to 1.3)

NA  NJA

2.6

(1.9)

2.0

1)

17 11 21
(1.6) (1.9)

N/A

N/A

Global Perceived Effect (-5 to +5)

Almeida Silva et al: Dry cupping for low back pain

(2.0

Shaded cells = primary outcomes. Small anomalies in subtraction are due to the effects of rounding.

Con = control group, Exp = experimental group, N/A = not applicable, ODI

Timed Up and Go.

Oswestry Disability Index, ROM = range of motion, TUG =

2 Lower scores reflect better performance.

sham treatment. In the control group, 27 participants (60%) believed
that they had received the real therapy and 18 participants (40%)
believed that they had received the sham therapy. These results
indicate that the blinding of the participants in both groups was
successful.

Regarding the suction sensations experienced, 43 participants
(96%) in the experimental group reported that they had felt a suction
sensation during the interventions. Thirty-four of them (76%)
reported that they felt the suction sensation in the location where
the treatment was applied (cupping area). The average intensity of
the suction sensation reported by this group was 60 (SD 21). In the
control group, 41 participants (91%) reported that they had felt a
suction sensation during the interventions. Thirty-four (76%) reported
that they felt the suction sensation in the location where the treat-
ment was applied (cupping area). The average of the suction sensa-
tion reported by this group was 49 (SD 20). These results are
presented in detail in Table 6, with individual participant data pre-
sented in Table 4 on the eAddenda.

Adverse events

In the experimental group, three adverse events were observed.
One participant reported an increase in back pain after the beginning
of treatment with dry cupping and two participants reported that
they developed flu-like symptoms. For the participant who had an
increase in pain intensity with the cupping treatment, the sessions of
treatment with dry cupping were ceased and the participant was
evaluated by a general practitioner and then treated by a physio-
therapist during the duration of the research. No adverse events were
observed in the control group.

Discussion

It is believed that this is the first high-quality randomised
controlled trial comparing dry cupping therapy with sham cupping in
people with non-specific chronic low back pain, assessing outcomes
of pain intensity, physical function, functional mobility, trunk range of
motion, perceived overall effect, quality of life, psychological symp-
toms and medication use. It found that both groups showed similar
reductions in pain intensity after the first intervention, and after 4
and 8 weeks of treatment, with no important differences between
groups at any point in time. No clinically worthwhile effects of
cupping could be confirmed among any of the secondary outcomes.
The results of this trial call into question the clinical use of dry
cupping as a non-pharmacological therapy for people with non-
specific chronic low back pain.

A recent systematic review®> suggested that cupping therapy is
effective at decreasing pain and disability in people with non-specific
chronic low back pain. However, the high heterogeneity and risk of
bias in the included trials — such as lack of randomisation, lack of
blinding, unconcealed allocation, small sample sizes, and small
intervention periods (< 3 weeks) — are important limitations that
need to be considered. Thus, the results of that systematic review
should be viewed with caution. In addition, all studies included in the
review?” used either medication or ‘usual care’ as a control group. The
lack of studies using sham therapy as a comparative intervention
limits the ability of this previous systematic review to determine the
actual effectiveness of dry cupping therapy.

It is believed that only one recent study has compared the effec-
tiveness of dry cupping therapy in comparison with sham cupping
(same sham procedure used in the present trial: cups with small
holes < 2 mm in diameter) for patients with non-specific low back
pain.”® Contrasting with our results, that previous study found a
significant improvement in pain and disability in people with non-
specific chronic low back pain after a single session of dry cupping
therapy.?® However, this study had strong methodological limita-
tions: the participants were not randomised, the assessors were not
blinded, the participants’ blinding was not evaluated, an intention-to-
treat analysis was not conducted and the authors did not present
sample size calculations.’® These biases may have contributed to an
overestimation of the effects of the intervention.
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Table 5

137

Mean (SD) of groups regarding quality of life and psychological symptoms and mean (95% CI) within and between-group differences.

Outcomes Groups Within-group Between-group differences
differences
Pre Week 8 Week 8 minus Pre Week 8
Exp Con Exp Con Exp Con Exp minus Con
(n=45) (n =45) (n =45) (n =45)
SF-36 (0 to 100)
functional capacity 54 53 62 61 8 8 1
(23) (18) (23) (20) 3) (3) (-8 to 11)
physical limitation 32 32 56 54 24 22 2
(31) (34) (38) (40) (6) (6) (-14 to 19)
pain 41 44 56 57 14 13 -1
(15) (17) (23) (19) 3) (3) (—10to 8)
general health status 52 58 60 57 8 -1 2
(18) (18) (19) (18) (2) (2) (=5 to 10)
vitality 43 42 49 48 6 6 2
(19) (19) (20) (21) 3) (3) (=7 to 10)
social aspects 65 64 71 71 6 7 0
(23) (24) (24) (22) (4) (4) (=10 to 10)
emotional aspects 38 38 54 47 17 10 7
(40) (41) (38) (42) (6) (6) (-9 to 24)
mental health 61 55 67 59 7 4 10
(20) (19) (18) (22) 3) (3) (1to 18)
HADS (0 to 21)
anxiety 9.0 10.0 8.0 9.0 -1.0 -1.0 1.0
(3.7) (41) (3.6) (44) (0.4) (0.4) (=24 1t00.8)
depression 5.0 6.0 5.0 5.0 -1.0 -10 -0.2
(3.3) (3.3) (3.4) (3.1) (0.4) (0.4) (-1.5to 1.1)

Con = control group, Exp = experimental group, HADS = Hospital Anxiety and Depression Scale, SF-36 = Short-Form 36.

Small anomalies in subtraction are due to the effects of rounding.

Regarding the secondary outcomes in the present trial, the mean
between-group differences and their confidence intervals clearly
excluded the possibility of clinically worthwhile effects on physical
function, functional mobility and perceived overall effect. The esti-
mates for the remaining secondary outcomes were also generally
below the smallest worthwhile effect thresholds that were nomi-
nated, and the confidence intervals all spanned no effect. Therefore,
no clinically worthwhile effects of cupping could be confirmed
among any of the secondary outcomes. Previous studies using
cupping for the treatment of low back pain have used a large variety
of outcome measures to assess function and quality of life, which
made them difficult to compare with our results.>>** The recent
systematic review discussed above concluded that cupping therapy
was effective at improving physical function in patients with low back
pain.?®> However, this conclusion was based on the findings of four
clinical trials with high risk of bias and there was no overview of the
certainty of evidence in this review.?® It is believed that no other
study has evaluated the effects of dry cupping therapy on psycho-
logical symptoms of patients with low back pain.

Table 6
Sensations experienced during the interventions, location of sensation and intensity of
sensation.

Sensation characteristics Exp Con
(n =45) (n =45)

Suction sensation, n (%) 43 (96) 41 (91)
Pressure, n (%) 18 (40) 12 (27)
Inflation, n (%) 4(9) 7 (16)
Pain, n (%) 13 (29) 0(0)
Squeeze, n (%) 21 (47) 11 (24)
Relaxation, n (%) 15 (33) 33(73)
Refreshing, n (%) 3(7) 9 (20)
Burning, n (%) 10 (22) 1(2)
Pulling, n (%) 34 (76) 14 (31)
Tingling, n (%) 10 (22) 1(2)
Location of sensation, n (%)

precise area of application 34 (76) 34 (76)

broad area of application 6 (13) 6 (13)

whole lower back 5(11) 5 (11)
Intensity of sensation (0 to 100), mean (SD) 60 (21) 49 (20)

Con = control group, Exp = experimental group.

The findings of the present study also question the main mecha-
nisms by which dry cupping therapy is purported to decrease pain.
Theoretical perspectives have suggested that the negative pressure
has a major role in explaining how dry cupping therapy causes
analgesia.?? It has been suggested that dry cupping causes: mecha-
noreceptor stimulation, which produces nerve impulses that ‘close
the gates of pain’ (Pain-Gate Theory); tissue damage to the skin and
blood vessels — due to the negative pressure — and the pain caused
by this damage would compete with the patient’s pain (Diffuse
Noxious Inhibitory Control); or improvement in the local blood flow
and blood supply to the skin and internal organs, causing an activa-
tion of biological processes on the treated area (ie, the disturbed re-
flex zone, Reflex Zone Theory).>> However, it is unlikely that any
clinical improvements observed after cupping are due to negative
pressure, since the participants in the sham cupping group in our trial
had similar improvements in all outcomes. It is likely that any clinical
improvements observed after cupping are a consequence of the pla-
cebo effect,>® positive expectations with regards to the treatment,*®
natural recovery and regression to the mean,”’ therapeutic alli-
ance®® and the environmental context.”®

Previous researchers have reported difficulties in blinding partic-
ipants who were treated with dry cupping, particularly because
participants with previous experience with dry cupping therapy were
included.>*%° In the present study, none of the participants had
previous experience with dry cupping therapy, and participants in the
different groups were treated on different days. These precautions
were taken in order to minimise the interaction between participants
in different groups, especially about the presence/absence of bruising.
In addition, similar sensations were reported by participants in both
groups and the blinding questionnaire results revealed that partici-
pants in both groups were unable to accurately guess which group
they were in.

This study had limitations that need to be acknowledged. Due to
the nature of the intervention, it was not possible to blind the ther-
apist who administered the intervention to the participants in both
groups. The study did not control for the menstrual cycle stage of the
female participants in the assessments. This could be important,
considering that it has been suggested that the pain threshold of
women varies according to the menstrual cycle.®’ However, this po-
tential bias was minimised by the equivalent presence of women with
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active menstrual cycles in both groups due to the randomisation. The
fact that the thresholds for the smallest worthwhile effects used in
this study were not prospectively defined may also be considered a
limitation. However, the thresholds were based on published litera-
ture. Finally, the conclusions of this study were limited to the appli-
cation of dry cupping therapy in isolation, which might not reflect the
treatment typically provided by therapists in their clinical practice.
Future studies should look into the effects of dry cupping as a com-
plement to other interventions that are recommended by clinical
guidelines, such as exercise therapy.®'°

In conclusion, dry cupping therapy was similar to sham therapy in
terms of reducing pain or improving physical function, functional
mobility, trunk range of motion, perceived overall effect, quality of
life, psychological symptoms or medication use in people with non-
specific chronic low back pain. Until stronger evidence of effective-
ness is available, clinicians should rethink the application of dry
cupping for reducing pain and improving function in patients with
non-specific low back pain. They should also inform their patients
about the uncertainty of benefit with this therapeutic modality and
encourage them to consider interventions with established efficacy.

What was already known on this topic: People with non-
specific chronic low back pain tend to experience poor physical
performance and psychological dysfunction. Dry cupping ther-
apy is commonly used to treat non-specific chronic low back
pain. Recent systematic reviews about dry cupping therapy for
people with non-specific chronic low back pain have concluded
that the existing literature has high risk of bias and that high-
quality studies are needed.

What this study adds: Dry cupping therapy applied for 10
minutes once a week for 2 months was not superior to a sham
therapy for people with non-specific chronic low back pain in
terms of pain, physical function, perceived overall effect, quality
of life, psychological symptoms and medication use.

Footnotes: ® Dong yang produtos de acupuntura ltda, Sdo Caetano
do Sul, Brazil. ® G*Power software V.3.1, University of Trier, Trier,
Germany. € SPSS 24.0 software, SPSS Inc, Chicago, USA.

eAddenda: Table 4 can be found online at https://doi.org/10.1016/
jjphys.2021.02.013.
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