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Abstract

0.05), but were not significant for MDT or VDT.

Background: In this preliminary trial we investigated the effects of dry cupping, an ancient method for treating
pain syndromes, on patients with chronic non-specific neck pain. Sensory mechanical thresholds and the
participants’ self-reported outcome measures of pain and quality of life were evaluated.

Methods: Fifty patients (50.5 + 11.9 years) were randomised to a treatment group (TG) or a waiting-list control
group (WL). Patients in the TG received a series of 5 cupping treatments over a period of 2 weeks; the control
group did not. Self-reported outcome measures before and after the cupping series included the following: Pain at
rest (PR) and maximal pain related to movement (PM) on a 100-mm visual analogue scale (VAS), pain diary (PD)
data on a 0-10 numeric rating scale (NRS), Neck Disability Index (NDI), and health-related quality of life (SF-36). In
addition, the mechanical-detection thresholds (MDT), vibration-detection thresholds (VDT), and pressure-pain
thresholds (PPT) were determined at pain-related and control areas.

Results: Patients of the TG had significantly less pain after cupping therapy than patients of the WL group (PR:
A-22.5 mm, p = 0.00002; PM: A-17.8 mm, p = 0.01). Pain diaries (PD) revealed that neck pain decreased gradually in
the TG patients and that pain reported by the two groups differed significantly after the fifth cupping session
(A-1.1, p = 0.001). There were also significant differences in the SF-36 subscales for bodily pain (A13.8, p = 0.006)
and vitality (A10.2, p = 0.006). Group differences in PPT were significant at pain-related and control areas (all p <

Conclusions: A series of five dry cupping treatments appeared to be effective in relieving chronic non-specific
neck pain. Not only subjective measures improved, but also mechanical pain sensitivity differed significantly
between the two groups, suggesting that cupping has an influence on functional pain processing.

Trial registration: The trial was registered at clinicaltrials.gov (NCT01289964).

Background

Neck pain is a very common condition, the average life-
time prevalence being 48.5% [1]. The causes of chronic
neck pain are manifold and can include inflammatory dis-
eases, degenerative processes, trauma, space-occupying
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lesions, or systemic conditions. However, in most patients
neck pain is not due to a serious disease, but rather to pos-
tural or mechanical factors. It is then commonly referred
to as simple or non-specific neck pain [2]. While non-
specific neck pain usually resolves within three to six
months, it recurs or persists even longer in 14% of patients
[3], who are then considered to have chronic neck pain
[4].

Although the pathogenesis of non-specific neck pain is
not completely understood, it is agreed that physiological
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and psychological factors such as stress [3], poor mental
health [5,6], long hours of work at a desk, an otherwise
heavy workload, little exercise, and postural deficits may
contribute to mechanical neck pain [7]. Alterations in
connective tissues, such as inflammation and fibrosis
[8,9], or in muscles, such as impairment of the microcir-
culation of the trapezius [10,11], may occur, and motor
control of the neck musculature may be affected [12].
Moreover, patients with chronic non-specific neck pain
commonly show hyperalgesia, i.e., enhanced sensitivity to
mechanical pain [13-17], although it is still under discus-
sion whether the hyperalgesia is localised [15,17] or wide-
spread [14]. Hyperalgesia in chronic non-specific neck
pain also shows different patterns and seems to rely on
different mechanisms than hyperalgesia in acute [14] and
traumatic neck pain [17] respectively.

Conventional treatment of non-specific neck pain
includes patient education [18] and physical exercises
[19,20], primarily as preventive methods. In more acute or
severe cases, spinal manipulation, physical therapy [21,22],
or medicinal or injection therapies [23] may be applied.
However, additional treatment options are needed, espe-
cially for patients with more severe pain [24,25] or with
low expectations of conventional treatment alone [26].

A complementary treatment option frequently employed
for chronic pain conditions is cupping, an ancient medical
technique of European, Asian, and Middle Eastern cul-
tures [27,28]. Each of the various cupping techniques uti-
lizes a glass cup to create suction over a painful area. With
dry or fire cupping the cups are applied to the intact skin,
while with so-called wet or bloody cupping the skin is
incised before the cups are applied. Cupping is applied to
increase the local circulation of blood and lymph and to
relieve painful muscle tension [29]. In clinical practice
cupping is regularly observed to bring about pain relief
and to increase a patient’s general feeling of wellbeing
[28,29].

Although cupping was successfully utilised to treat
pain and a wide variety of other complaints for thou-
sands of years, it has almost vanished from the thera-
peutic spectrum of modern medicine, especially in
Europe. Nonetheless, interest in cupping has increased
during the last decade since preliminary systematic clini-
cal trials have suggested that cupping is effective in
managing painful conditions [30-33]. However, a search
of the literature in pubmed, medline, and web of science
in April 2010 failed to identify an RCT on dry cupping
for the treatment of chronic non-specific neck pain.

The aim of this pilot study was to determine whether a
series of cupping treatments effectively relieves chronic
non-specific neck pain. In addition, mechanical thresh-
olds of the subjects were measured to determine whether
cupping has an effect on mechanical hyperalgesia in
patients with chronic neck pain.
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Methods

Patients

The study protocol was approved by the institutional
review board of the University Duisburg-Essen Medical
Institutions (n0.09-3986). Fifty patients were included in
the study between July and November 2009. Inclusion cri-
teria were ages between 18 and 75 and neck pain for at
least 5 days a week for at least 3 consecutive months with
a mean pain intensity of 40 mm on a 100-mm visual ana-
logue scale (VAS). Patients were included only if specific
causes for their neck pain had been excluded at some time
by an orthopaedist or a neurologist. An additional inclu-
sion criterion was based on the recommendations for dif-
ferent cupping methods [27,28]. Accordingly, patients
eligible for dry cupping showed so-called blank myoge-
loses, which are hyperirritable areas of skeletal muscle
associated with small palpable nodules in taut bands of
muscle fibres. These myogeloses are usually associated
with increased muscle tension and lowered microcircula-
tion in the affected area. Patients with a voluminous gelo-
sis of the dermis, i.e. connective tissue swelling and
adhesions, were not included in this trial but referred for
wet cupping.

Exclusion criteria were one or more of the following:
neck pain caused by trauma or whiplash, inflammatory or
malignant disease, congenital malformation of the spine,
or neck pain accompanied by radicular symptoms such as
radiating pain, paresis, prickling, or tingling. Patients were
also excluded if they had had invasive treatments within
the last 4 weeks, surgery to the spine within the last year,
or had been treated with corticosteroids or opiates.
Further exclusion criteria were serious acute or chronic
organic disease such as diabetes or cancer, mental disor-
ders, pregnancy, or a haemorrhagic tendency or anticoagu-
lation treatment. Non-steroidal pain medication and
physiotherapy were allowed if the treatment regimen had
not been altered for 4 weeks before the trial and were con-
tinued during the trial. This ensured that statistical evalua-
tion of the effects of cupping treatments was not
influenced by alterations in medications or physiotherapy
during the study phase.

All patients were recruited by notices printed in their
local newspapers. They were screened twice, first in a
standardised telephone interview and second in a physi-
cal and neurological examination by the study physician
during their first appointment. All participants provided
informed written consent.

Study design

After being interviewed by telephone, potential partici-
pants were invited to be assessed on whether they were
eligible for the study. Their informed consent was
obtained in written, and they were randomly assigned to
either a treatment or a waiting-list control group by
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means of sequentially numbered, sealed opaque envel-
opes prepared by the study coordinator, who was
neither involved in treatment nor in measurement.
Patients were given a pain diary (PD) in which to record
their daily medications, changes in symptoms, or other
data relevant to the trial. They were then scheduled for
measurement and treatment appointments. Figure 1
illustrates the study design.

At baseline assessment (T1) participants filled out
questionnaires dealing with their medical history, pain
at rest (PR), pain related to movement (PM), Neck Dis-
ability Index (NDI), and quality of life (SF-36). Sensory
tests were performed that included vibration-detection
threshold (VDT), mechanical-detection threshold
(MDT), and pressure-pain threshold (PPT). At the end
of T1 the treatment group received the first of five dry
cupping treatments administered over two weeks,
whereas the waiting list control group received no treat-
ment. Participants were assessed a second time 18 days
after T1 (T2). They again filled out the questionnaires
and underwent sensory testing. The waiting-list control
group was offered cupping treatment after they had
completed their post-intervention assessment.

Intervention: dry cupping technique

Cupping was performed by the study physician, who was
trained in cupping and regularly performed cupping in a
clinical setting. Patients lay prone on a massage couch
with their upper torso bared. The study physician used the
patient’s pain diagram (see Methods: Mechanical sensory
and pain thresholds) and physical examination to identify
areas of muscle tension and myogeloses, which most com-
monly occurred in the descending and transverse parts of
the trapezius muscle. The cupping procedure was then
performed as follows: double-walled glass cups (4-10
glasses with diameters from 25 to 50 mm) were held
inverted over an open flame to heat the air inside, after
which each glass was placed on an afflicted area. As the air
inside the cups cooled, vacuums were created, drawing up
the skin within each cup. The glasses were removed after
10 to 20 minutes depending on the colour of the circular
so-called cupping marks, which range from slightly rose to
dark pink. Cupping marks usually fade away completely

Treatment group
(5 x dry cupping)

Waiting list control group !
(no cupping)

Pain and medication diary
I T T
0 7 25 Day

Medical Baseline Post intervention
examination assessment assessment

@) @

Figure 1 Study design.
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after 2-4 days. The procedure was repeated every 3 to 4
days. A total of five cupping treatments was chosen, which
on the one hand was considered the minimal number to
demonstrate any significant effects of cupping treatment
and on the other hand would ensure that the trial could
feasibly be carried out.

Expectation

It is well known that a patient’s expectation of the effec-
tiveness of a treatment may influence the outcome of the
treatment. Therefore, after the participants in this trial
were randomised to their respective groups, they were
asked to rate their expectations of the cupping treatments
they were to receive on a visual analogue scale from 0 =
“not effective at all” to 100 mm = “most effective”.

Outcome measures

Pain

Pain at rest (PR) and maximal pain related to movement
(PM, provoked pain by neck flexion, neck extension, lat-
eral neck flexion, and neck rotation in either direction)
were recorded on a VAS graded from 0 (no pain at all)
to 100 mm (worst pain imaginable). For PM the move-
ment direction with the highest pain rating at T1 was
chosen for each patient. Baseline and post-intervention
pain scores were recorded at T1 and T2. In addition
patients kept a pain and medication diary (the PDs uti-
lized a numeric rating scale, or NRS, graded from 0 to
10) from day 0 (7 days prior to T1) until T2.
Questionnaires

The Neck Disability Index (NDI) [34] was used at T1 and
T2 to assess the patient’s perceived disability associated
with neck pain. Health-related quality of life was quanti-
fied by the German version of the SF-36 [35,36]. The SF-
36 provides a detailed health profile on the basis of eight
health dimensions as well as sum scores for physical and
mental health. The standard version (4-week time frame)
was used for baseline assessment at T1 and the acute
recall version (1-week time frame) at T2. The latter
version was used at T2 because it was considered more
sensitive to recent changes in health status [37].

General Health outcome

Within the SF-36 the General Health outcome was
recorded on a 5-point Likert scale that ranged from “My
health is much better than before treatment” to “My
health is much worse than before treatment”.

Mechanical sensory and pain thresholds

Sensory testing included mechanical-detection threshold
(MDT), pressure-pain threshold (PPT), and vibration-
detection threshold (VDT) and was conducted in four
areas: two pain-related areas and two control areas. Con-
trol areas were located on the right hand and foot. The
pain-related areas were individually determined for each
patient. First, the patient was given a diagram of the body
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on which she/he was told to mark the most painful spot
in his neck and shoulder region. This spot, defined as
that patient’s site of maximal pain (Pain-Maximum), was
verified by physical examination. A second point, defined
as Pain-Adjacent, was chosen adjacent to the painful
area, i.e., the patient did not report pain in that area.
Again physical examination was used to confirm the
patient’s information. Both locations were marked on the
pain diagram so that they could be precisely located for
the repeat measurements at T2. All sensory measure-
ments were determined and calculated according to the
Quantitative Sensory Testing (QST) standardised proto-
col developed by Rolke et al. [38,39] to ensure inter-study
comparability. The QST sensory tests indicate whether
sensitivity in certain modalities is heightened or dimin-
ished. Retest- and inter-observer-reliability with standar-
dized QST have proven satisfactory [40].

The mechanical-detection threshold (MDT) was quanti-
fied using a set of 17 von Frey filaments (Aesthesiometer,
SOMEDIC, Sweden) at a patient’s Pain-Maximum and
Pain-Adjacent points, on the back of their right hand, and
on the dorsum of their right foot according to the QST
protocol [38]. Upon bending, the Aesthesiometer exerts
forces between 0.26 and 1080 mN. With a starting force of
16 mN, the next lower hair was applied until the subject
no longer felt the stimulus. Then the next stronger hair
was applied until the subject could feel the stimulus again.
Using the method of limits, the log-transformed geometri-
cal mean of five ascending and descending series was
taken as the individual's MDT.

The pressure-pain threshold (PPT) was measured by a
pressure algometer (Algometer, SOMEDIC, Sweden) at
Pain-Maximum and Pain-Adjacent and the patient’s right
thenar eminence and right instep. It exerts forces of up
to 2000 kPa when used with a probe area of 1 cm?® The
pressure pain threshold was measured in 3 ramps of
increasing pressure intensities of ca. 50 kPa/s until the
subject signalled the first feeling of pain in addition to
the pressure sensation. The log-transformed arithmetic
mean of these three series was taken as the individual’s
PPT [38].

The vibration-detection threshold (VDT) was quanti-
fied by a Rydel Seiffer tuning fork (64 Hz, 8/8 scale). It
was placed over a bony prominence, e.g., on a spinous
process, the styloid process of the ulna, or the lateral
malleolus and left there until the subject could not feel
the vibration anymore. The arithmetic mean of three
series was taken as the individual’s VDT [38].

Reliability of threshold measurements

To evaluate the reliability of the sensory threshold mea-
surements, the retest reliabilities were determined at the
control areas in the control group participants (WL, N
= 24). Correlation coefficients were r = 0.57 for MDT
Hand (p = 0.004), r = 0.53 for MDT Foot (p = 0.008), r
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= 0.73 for PPT Hand (p = 0.000004), r = 0.74 for PPT
Foot (p = 0.00004), r = 0.6 for VDT Hand (p = 0.002)
and r = 0.77 for VDT Foot (p = 0.00001).

The average correlation coefficients was r = 0.65
which indicates sufficient reliability.
Side effects
All participants were asked to report any side effects
during the treatment period. The questionnaires relating
to T2 also included an open question about relevant
experiences and side effects.

Statistical Analyses

The treatment and waiting list control groups were
compared using chi-square analysis for discrete data and
independent t-tests for continuous data on demo-
graphic, pain history, and pre-treatment variables to
ensure the comparability at baseline. For each outcome
measure except the pain diary we compared the results
of the intervention by analysis of covariance (ANCOVA)
taking the post-treatment measurement (T2) as a depen-
dent and group as a between-subject factor. Respective
baseline values of the outcome (T1) and expectancy
served as covariates. The intention-to-treat principle was
applied in this study. Missing data of the TG participant
who dropped out during treatment was filled in with
the subject’s last observation.

Pain diaries were analysed by means of a repeated mea-
surement ANCOVA. The data were condensed as fol-
lows: 1) pain ratings of the week before T1 were
arithmetically averaged and served as baseline; 2) since
the gaps of time between interventions differed among
the subjects, pain ratings between two sessions or
between session 5 and T2 were averaged, resulting in five
post-intervention measures. For the WL control group
the number of days between T1 and T2 was divided by
the number of treatments in the TG, i.e., pain ratings
were averaged every 3.5 days to ensure comparability
between the groups. Within the ANCOVA model the
group variable served as the between-subject factor; the
post-intervention measures served as the dependent fac-
tors; and baseline and expectancy served as the covari-
ates. Medications recorded in the daily diaries were
converted into relative number of days under medication.

The General Health outcome was analysed by means
of the Mann-Whitney U test.

The level of statistical significance was adjusted using
the Bonferroni-Holm correction within each test. An
alpha of 0.05 was chosen for all other analyses.

Results

CONSORT Flowchart

After the first telephone screening, 75 patients were
invited for further evaluation. 50 of them fulfilled the
study criteria and agreed to participate in the study.
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Three participants in the treatment group and one in
the waiting list control group resigned for personal rea-
sons; no data were collected from these participants.
One participant in the treatment group discontinued
treatment because of worsening symptoms. In this case
last-observation data were carried forward. Final ana-
lyses were conducted on 22 participants in the treat-
ment group and on 24 participants in the waiting list
control group. Figure 2 shows a flow chart of patient
recruitment.

Sample characteristics
Study participants had a long history of neck pain, on
average of 7.2 + 6.9 years duration. The majority
reported that their pain was permanent and that they
had no pain-free intervals (93%). The two groups were
comparable in age, sex ratio, and clinical characteristics;
see table 1.

Pre- and post-intervention scores and estimated differ-
ences are presented in table 2 and described in detail
below.

Pain
After cupping, the two groups differed significantly for
pain at rest (PR); the estimated group difference was
-22.5 mm (95% CI -31.9 to -13.1, p = 0.00002) on the
VAS. The same effect was found for maximal pain
related to movement (PM), with an estimated group dif-
ference of -18.8 mm (95% CI -32.0 to -5.6, p = 0.01).
Analyses of the pain diaries (PD) by means of repeated
measurement ANCOVA revealed a significant Time x
Group interaction (F = 3.5, df = 4.80, ¢ = 0.03, p =
0.026). Post hoc analyses showed that the groups dif-
fered significantly after the 5th cupping treatment
(A-1.1, 95% CI 0.5 to 1.8, p = 0.001). With single com-
parisons within the TG, pain ratings after the 1st and
the 5th cupping treatments also differed significantly

=
@
E | Assessed for eligibility (n=75) |
o
5 Not meeting inclusion criteria (n=25)
| Randomised (n=50) |

S I I
S

§ Allocated to treatment | | Allocated to waiting list
o group (n=25) control group (n=25)
<

Resigning from the study Resigning from the study

before T1 (n=3) before T1 (n=1)

- Received allocated Received allocated

5 treatment (n=21) treatment (n=24)

% Did not receive

[ complete treatment

= (symptoms worsening)

(n=1)

)

2 I

=

g [ Analysed (n=22) ][ Analysed (n=24) |

Figure 2 Consort flow chart of recruitment and trial conditions.

Page 5 of 11

(A-0.9, 95% CI -1.5 to -0.4, p = 0.002). The course of
the pain diary data is shown in Figure 3.

The medication diary data could not be analysed by
means of ANCOVA because more than 86.9% of the
participants in the TG had not taken any pain medica-
tions in the week before T1. Similarly, this data was not
considered eligible for other statistical analyses because
of the large percentage of non-medicated patients.

Questionnaires

The Neck Disability Index (NDI) differed significantly
between the two groups at T2, the estimated difference
being -6.3% (95%CI -10.2 to -2.4, p = 0.002). The Physi-
cal or Mental Component Scores (SF-36) did not differ
significantly between the two groups, although the Men-
tal Component Score showed a strong trend (p = 0.06).
Subscale analysis of the SF-36 revealed significant group
differences in bodily pain (A13.8, 95% CI 4.2 to 23.4,
p = 0.006) and vitality (A10.2, 95% CI 3.0 to 17.3, p =
0.006), indicating less pain and greater vitality after cup-
ping. A significant group difference was found with the
General Health Outcome evaluation (Mann Whitney U
Test, Mean Rank TG: 18.1; WL: 28.5, U = 144.0, p =
0.002). In particular, 9 of 22 TG participants reported
that their health had improved at least somewhat
between T1 and T2 (much better N = 3, somewhat bet-
ter N = 6), whereas no WL participants reported
improvement. The majority of WL patients rated their
health about the same as before (N = 18); a minority
considered it somewhat worse (N = 6). Interestingly, 2
TG participants felt worse at T2 than at T1 (somewhat
worse N = 1, much worse N = 1), although these same
participants reported less pain (PR) at T2.

Mechanical sensory and pain thresholds

The two groups showed significant differences for PPT,
but not for MDT or VDT, see table 3. Significant group
differences in PPT were found at pain-related areas and
at control areas (Pain-Maximum: A 0.08, 95% CI 0.01 to
0.16, p = 0.026; Pain-Adjacent: A 0.11, 95% CI 0.05 to
0.17, p = 0.001; Hand: A 0.07, 95% CI 0.01 to 0.14, p =
0.003; Foot: A 0.12, 95% CI 0.04 to 0.20, p = 0.004). Fig-
ure 4 shows the course of pressure-pain thresholds in
all areas. Whereas the PPTs at pain-related areas and on
the right hands were stable or increased in TG patients,
they decreased in these areas in the WL group. PPTs on
the right feet increased in both groups.

Discussion

Principal findings

Patients of the TG reported significant symptomatic
improvement after cupping treatments: Pain at rest
(PR), maximal pain related to movement (PM), the
Neck Disability Index (NDI), and bodily pain (SF-36)
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Table 1 Baseline Demographic and Clinical Characteristics of Trial Groups

SOCIODEMOGRAPHIC AND CLINICAL CHARACTERISTICS

TREATMENT GROUP

WAITING LIST CONTROL GROUP (N = 24) P

(N =22) MEAN + SD

MEAN + SD
Age (years) 486 +11.2 530+ 114 0.20
Sex (F/M) 15/7 20/4 0.27
BMI (kg/mz) 249 + 40 241 + 3.1 047
Pain at rest (PR) 455 + 209 423 + 180 0.58
Duration of neck pain (years) 6.3 + 6.1 80+76 041
Expected effectiveness of cupping therapy 828 + 136 724 +213 0.06

(VAS from 0 = not effective at all to 100 = highly effective)

decreased after repeated cupping. Pain ratings from the
pain diaries (PD) decreased significantly after the fifth
treatments. The effects of medication on treatment out-
comes could not be evaluated since the majority of
patients did not use any medication at all. According to
the quality of life questionnaires (SF-36), cupping treat-
ments also significantly decreased bodily pain and
improved vitality. In addition, the mental component
score showed a strong trend, although non-significant.
Cupping also showed an effect on one of the non-sub-
jective parameters, the pressure-pain threshold (PPT),
which is thought to reflect the functional status of
(altered) pain perception. Pressure pain thresholds at

pain-related areas and on the hand increased or remained
stable over time in the TG, whereas patients of the WL
control group became sensitised at those areas. PPTs on
the foot increased in both groups, but the effect was
twice as large in the TG as in the WL control group.

Interpretation of the findings

In this study various pain measures such as pain at rest
(PR), pain related to movement (PM), pain diary (PD)
data, and bodily pain (SF-36) differed significantly
between the TG and the WL after cupping. Thus,
repeated dry cupping appears to be effective in treating
chronic non-specific neck pain. Since changes in the

Table 2 Outcomes of pain measures and questionnaires at T1, T2 and estimated group differences at T2

T1 T2 ESTIMATED DIFFERENCE AT T2 ANCOVA
TREATMENT WAITING LIST TREATMENT WAITING LIST DIFF TREATMENT GROUP VS. DF F P
GROUP CONTROL GROUP CONTROL WAITING LIST CONTROL GROUP*
(N =22) GROUP (N =22) GROUP (95% Cl)
(MEAN = SD) (N = 24) (MEAN = SD) (N = 24)
(MEAN + SD) (MEAN + SD)
Pain at rest (PR) 455 + 209 423 + 180 261 + 227 47.1 198 225 (319 to -13.1) 45 234 000002
Pain at movement 620 + 312 584 + 222 29.0 + 269 455 + 253 -17.8 (-31.3 to -4.6) 45 82 001
(PM)
Neck Disability 275+ 121 29.1 £ 105 211+ 112 292 + 84 -6.3 (-10.2 to -24) 45 108 0.002
Index (NDI)
SF-36 Physical 803+ 113 767 £ 114 830+ 136 794 £10.2 25 (-36t0 85) 45 07 041
functioning
SF-36 Role-physical 55.7 £ 393 375+ 313 784 £ 311 573 £ 357 16.1 (-4.9 to 37.0) 45 24 013
SF-36 Bodily pain 469 + 14.7 409 + 84 603 + 16.7 438 + 150 13.8 (4.2 to 234) 45 84 0.006
SF-36 General 659 + 21.1 581 + 185 65.5 + 235 568 + 16.8 3.7 (-4.7 to 12.0) 45 08 038
Health Perception
SF-36 Vitality 550+ 174 462 + 183 639 + 164 46.7 + 16.7 10.2 3.0 to 17.3) 45 83 0.006
SF-36 Social 795 + 255 65.6 + 269 914 + 190 703 + 275 114 (0.6 to 22.2) 45 45 004
function
SF-36 Role 712 £ 389 583 + 384 864 + 303 68.1 £ 399 12.9 (-8.1 to 34.0) 45 15 0N
emotional
SF-36 Mental 492 + 110 439 + 121 798 £ 137 643 + 185 85 (19 to 15.1) 45 68 0.1
Health
SF-36 Physical 428 + 57 402 + 5.1 457 + 64 423 + 6.1 3.0 (-08 to 6.8) 45 26 012
Component Score
SF-36 Mental 492 + 110 439 + 121 542 £ 89 450 + 131 50 (-0.2 to 10.1) 45 38 006

Component Score

* Group differences and P values from an ANCOVA model with 2 groups, baseline values and expectancy as covariates
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Pain rating (NRS)

Baseline 1 2 3 4
Number of treatment
® Treatment group

[&)]

Waiting list control group

Figure 3 Pain ratings decrease in the treatment group (pain
diary, NRS, Mean + SEM). Pain ratings of the TG were averaged
between two cupping sessions. For the WL group we divided the
number of days between T1 and T2 by the number of treatments
in the TG. This resulted in pain ratings averaged every 3.5 days.
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VAS and the NDI were also strongly correlated in the TG
(r = 0.69, N = 22), pain relief would appear to be asso-
ciated with reduced impairment. However, fewer than 10
points of improvement of the NDI are not clinically sig-
nificant by definition, so that these changes cannot be
considered clinically significant for the TG as a whole.

Interestingly, the pain diary ratings indicate that the
effects of cupping are likely cumulative. That is, cupping
is more effective as a serial treatment than as a one-
time treatment. This conforms to standard clinical prac-
tise, in which cupping treatments are usually applied as
a series. Cupping is administered as an adjuvant to stan-
dard or alternative therapy in the majority of cases.
Cupping may act alone or enhance other therapies by
stretching muscle and connective tissue and thereby
decreasing TGF-B1 and collagen synthesis [41], which
are known to trigger fibrosis and connective tissue stiff-
ness [8]. It may further enhance microcirculation, cellu-
lar metabolism, and regeneration.

Table 3 Mechanical detection and pain thresholds at T1, T2 and estimated group differences at T2 (Mean + SD)

T T2 ESTIMATED DIFFERENCE AT T2 ANCOVA
TREATMENT  WAITING LIST  TREATMENT  WAITING LIST DIFF TREATMENT GROUP VS. DF F P
GROUP CONTROL GROUP CONTROL WAITING LIST CONTROL GROUP*
(N =22) GROUP (N =22) GROUP (95% ClI)
(MEAN =+ SD) (N = 24) (MEAN = SD) (N = 24)
(MEAN = SD) (MEAN =+ SD)
MDT Pain 058 + 042 029 + 044 051 +0.35 038 + 041 0.007 (-0.21 to 0.22) 1/ 000 095
Ilg(mN)  Maximum 42
Pain 034 + 041 0.25 + 0.31 032 + 044 0.25 + 037 0.003 (-0.21 to 0.21) 1/ 000 098
Adjacent 42
Hand 0.08 = 040 0.19 £ 0.35 0.07 £ 0.39 0.16 =+ 044 0.04 (-0.16 to 0.24) 1/ 018 067
42
Foot 042 + 041 0.55 + 0.31 041 +£ 037 058 £ 0.27 -0.06 (-0.20 to 0.09) 1/ 003 044
42
VDT x/  Pain 6.45 + 0.96 593 + 1.06 680 = 1.11 6.28 + 0.96 0.15 (-0.29 to 0.59) 1/ 047 050
8 Maximum 42
Pain 6.17 + 098 543 + 102 6.69 + 1.18 582+ 1.05 0.29 (-0.23 to 0.82) 1/ 126 027
Adjacent 42
Hand 753 + 056 7.26 +0.80 739+ 0,76 710 £ 068 0.14 (-0.22 to 0.49) 1/ 061 044
42
Foot 603 £ 1.17 578 £ 1.02 617 £122 575 + 101 0.35 (006 to 0.76) 1/ 305 009
42
PPTIg Pain 236 + 025 243 £024 241 £026 239+ 020 0.08 (001 to 0.16) 1/ 535 0026
(kPa) Maximum 42
Pain 240 £ 0.21 250 = 0.19 244 + 021 243 £0.15 0.11 (0.05 to 0.17) 1/ 1323 0.001
Adjacent 42
Hand 243 £0.16 253 +0.15 244 +0.16 244 £ 0.16 0.07 (0.01 to 0.14) 1/ 478 0034
42
Foot 229 +0.18 235+ 018 248 +0.19 241 +0.21 0.12 (0.04 to 0.20) 1/ 913 0004
42

MDT = mechanical-detection threshold.
PPT = pressure-pain threshold.
VDT = vibration-detection threshold.

An ANCOVA model with 2 groups, baseline values and expectancy as covariates revealed significant group differences in PPT at all areas.



Lauche et al. BMC Complementary and Alternative Medicine 2011, 11:63
http://www.biomedcentral.com/1472-6882/11/63

Page 8 of 11

a) b)
400 - Pain Max 150 Pain Max
100
© Jod
¢ T g
£ < 50
© 300 A o
2 >
o a
-50
200 -100
T1 T2
400 Pain Adjacent 150 1 Pain Adjacent
100 1
b a
x x
£ - 50 4
© 300 o
3 3
o o
-50
200 -100 -
T1 T2
B Hand Hand
400 150
100
© @©
o o
4 4
g ]\ c 50 A
© 300 A o
> =1
2 ) g o ——T 7
4 j
a o
-50
200 ; -100
T1 T2
400 - Foot 150 Foot
100
[o] @
o %
= £ 50
o 300 T g
3
7] @2 0
¢ ¢
o o
.50 = Treatment group
Waiting list control group
200 T , , -100
T1 T2
Figure 4 Course of pressure-pain thresholds over time (a) and differences in pressure-pain thresholds (T2-T1) (b) at pain-related and
control areas (Mean + SEM). Please note: Raw data instead of log-transformed data were used for illustration purposes.

Furthermore, vitality as reflected by the SF-36 changed
significantly. Since patients with lower scores on bodily
pain and vitality are more likely to use CAM [42], the
observed changes may be due to decreased affective-
emotional distress. Stress is known to increase neck

pain intensity by increasing muscle tension, and 47.8%
of our study cohort reported that stress exacerbates
their symptoms. That is, cupping may relieve stress and
pain perception not only by specific effects but also by
unspecific effects or means [43] such as expectation,
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conditioning, or regulation of the autonomic nervous
system. When patients in this trial were asked to rate
how relaxed they were during cupping on a 100-mm
VAS from 0 = “not relaxed at all” to 100 mm = “very
relaxed”, they scored on average 91.2 + 8.9 mm
(Mean * SD).

Pressure pain thresholds

Low pressure-pain thresholds are commonly found in
various pain conditions; they indicate that pain percep-
tion has been altered by sensitization at one or more
levels of pain processing. Various therapies such as mas-
sage [44] or manipulation [45] have been shown to
increase pressure-pain thresholds.

The pressure-pain thresholds found in this trial pre-
sented a complex pattern. Here three points are note-
worthy: 1) while thresholds at pain-related areas and on
the hand followed similar patterns, those on the feet
showed a different pattern. Sensitization (i.e., decreased
thresholds) did not occur with repeated measurements at
the foot in either the TG or the WL group. Possibly pain
processing is altered to different degrees in patients with
chronic non-specific neck pain. Hyperalgesia associated
with chronic non-specific neck pain is localised, unlike
that associated with neck pain due to whiplash [15,17].
However, pressure-pain thresholds may decrease not only
within the area of neck pain, but also within the trigeminal
region whiplash [15]. Since painful area and pain adjacent
are close together by definition and painful area and hand
are segmental, this might explain the diverse effects at the
pain-related areas, the hand, and the foot.

2) The effects at pain-related areas and the hand are not
only due to significant changes within TG but also to sen-
sitization in WL. Although the reliability of PPTs has
rarely been investigated and has not been established, it
seems that if PPTs are measured on consecutive days they
decrease [45], whereas if measured over longer time inter-
vals they remain steady or even increase [46]. Short-term
observations of PPT's in patients with chronic non-specific
neck pain indicated that they decrease after a single day,
as in healthy controls [47]. The recovery of pressure-pain
thresholds in patients with chronic neck pain and probable
altered pain processing might be disturbed due to a) conti-
nuing nociceptive input and b) dysfunctional regeneration
of muscle and deep tissue. Consequently the decrease in
pressure-pain thresholds in the WL group is likely to per-
sist. Since alterations in functional pain processing are
probably segmental, the foot may show an inverse effect.
There, thresholds increased even in the WL group.

3) In the TG the PPTs remained steady or increased,
probably because of the effects of the cupping treatments.
Interestingly these effects were apparently present at
pain-related areas, the hand, and even the foot, where
both groups became less sensitive to pressure pain, with

Page 9 of 11

the effect more pronounced in the TG than in the WL
group. This systemic effect may be the result of immuno-
logical responses. Blood that has extravasated during
cupping triggers a resorption response [28] that is closely
linked to hemoxygenase-1 (HO-1) gene expression
[48,49], which in turn is associated with cytoprotective
and antinociceptive effects [49-51]. Or it may be related
to stimulation itself, which has been shown to induce
changes of the hormonal and the emotional status [52].
This interpretation is speculative and the hypothesis
needs further elucidation. Other causes, for example
unspecific treatment effects, could not yet be ruled out
because suitable sham devices are presently not available
[43].

Patients’ evaluation

Patients were asked how they had experienced the cupping
treatments to help determine whether cupping had unspe-
cific effects. We asked the participants of the TG if they
experienced changes of any kind. Most of these patients
reported that they had less neck pain, that their neck and
shoulder muscles had become softer and more relaxed
(11x), and that their neck and shoulder regions had
become more mobile (4x). As side effects they reported a
tingling sensation in their hands and arms (1x), strain/
pain at the treated area (2) or in their general neck region
(1x), slight headache (1x), tiredness (1x), a shivering
attack (1x), blurred vision (1x), and improved nasal
breathing (1x). Whether the latter are directly related to
the treatments is not clear, but none of the “side effects”
persisted longer than 4 hours and no permanent side
effects were reported. One patient did discontinue treat-
ment because their symptoms temporarily worsened.

On a visual analogue scale ranging from 0 = “no bene-
fit at all” to 100 mm = “maximum possible benefit”
patients rated their benefit 60.4 + 27.0 mm (Mean *
SD) on average. Of the 22 participants, 19 would con-
sider continuing cupping therapy and 21 of 22 would
recommend cupping therapy to their family and friends.

Limitations of the study

Results of the study might be limited due to the small
sample size and the choice of the passive control group.
A sham control group was not included because a reli-
able sham cupping intervention is presently not available.
Sham cupping that utilizes adhesives to keep the cups in
place in our experience can usually be recognized by the
patients, even those inexperienced with cupping. Besides,
changes in pain scores in waiting list control groups and
placebo groups in trials of conventional treatments for
chronic non-specific neck pain are usually comparable
[53]. Another problem in such a trial is that experimental
blinding of the assessor is impracticable because the cup-
ping marks are often visible and may persist for several
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days. The early randomization at day 0 also might have
affected baseline values and treatment outcomes. Never-
theless, baseline values were comparable between the
groups and all treatment outcomes were corrected for
expectation by means of covariance analyses. Allowing
both groups to use non-steroidal pain medication and
physiotherapy may have influenced the outcomes. But
since the vast majority of patients did not use either of
these therapies their influence was considered
insignificant.

Strengths of the study

Despite the limitations of the study, the pain reduction
(VAS) of approximately 44.8% (95% CI -59.1 to -30.6)
observed in the treatment group is within the range of
clinical relevance which is defined as a minimal clinical
change of 2 points on the NRS or 30% pain reduction [54].
The observed effect size for pain at rest (PR) was d = 1.4,
which is considered a large effect size. Moreover cupping
also showed an effect on pressure-pain thresholds, which
are less likely to be influenced by patient bias than simple
pain ratings.

Conclusions

A series of five dry cupping sessions appear to be safe and
effective in treating chronic non-specific neck pain. The
procedure was well accepted by the patients. Further ran-
domized controlled studies are warranted to confirm these
results and to compare the effectiveness of cupping treat-
ments with placebo treatments or standard care. In addi-
tion, further investigations on the physiology of pain
processing and mechanisms of action of cupping are
needed.
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