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Objective: To test the efficacy of Gua Sha therapy in patients with chronic low back pain.

Methods: 50 patients with chronic low back pain (78% female, 49.7 + 10.0 years) were randomized to two Gua
Sha treatments (n = 25) or waitlist control (n = 25). Primary outcome was current pain intensity (100-mm
visual analog scale); secondary outcome measures included function (Oswestry Disability Index), pain on

movement (Pain on Movement Questionnaire), perceived change in health status, pressure pain threshold,
mechanical detection threshold, and vibration detection threshold.

Results: After treatment, patients in the Gua Sha group reported lower pain intensity (p < 0.001) and better
overall health status (p = 0.002) compared to the waitlist group. No further group differences were found. No

serious adverse events occurred.

Conclusions: Gua Sha appears to be an acceptable, safe, and effective treatment for patients with chronic low
back pain. Further rigorous studies are needed to confirm and extend these results.

1. Introduction

Chronic low back pain is a major public health problem in in-
dustrialized societies [1,2], with a global average lifetime prevalence of
40 [3]. In Germany, almost one in four adults over 30 years reports
chronic low back pain [4,5]. This is one of the major causes of work
absenteeism and disability [5]. Given that an optimal clinical treatment
has yet to be identified for this condition, patients often seek com-
plementary and traditional therapy treatments [6-8].

One such approach is Gua Sha Therapy, an instrument-assisted
“pressure-stroking” of a lubricated area of the body surface. ‘Sha’ lit-
erally means ‘sediment’ or ‘sand’ but in traditional medicine the term is
applied to a syndrome or “toxin” in the body as well as its rash-like
expression [9]. ‘Gua’ means ‘to scrape or scratch’, thus Gua Sha is a
method to bring ‘Sha’ to the body's surface by means of scratching or
scraping [9]. Gua Sha therapy uses a variety of instruments from slices
of buffalo horn, specially made for this purpose, to round lipped metal
lids (Fig. 1), to intentionally induce transitory therapeutic petechiae.
These result from the extravasation of blood into the subcutis. They
fade within 2-5 days [9]. Gua Sha therapy is generally well tolerated,

with little or no discomfort. Gua Sha is widely used in Asia [10], as well
as in communities of Asian immigrants worldwide [11]. It is known as a
treatment in Chinese Medicine, and is also commonly used in Vietnam
and Indonesia. It remains an important treatment technique for many
acupuncturists and traditional East Asian medicine practitioners [9,12]
for regional pain and for functional problems with impaired movement
including low back pain [9]. Gua Sha has been shown to effectively
treat chronic pain conditions such as neck pain [13,14], and perhaps
migraine [15]. In a small pilot trial, Gua Sha also effectively reduced
pain intensity and improved general health status in chronic low back
pain [13]. However, that study included less than 20 patients with
chronic low back pain.

This larger randomized trial was conducted to confirm the findings
of the pilot study. The objective was to investigate whether Gua Sha
induced stronger reductions in pain intensity and stronger improve-
ments in general health status than an untreated control group. A sec-
ondary aim was to investigate the effects of Gua Sha on sensory mea-
surements.

Abbreviations: IBM, International Business Machines Corporation; MDT, mechanical detection threshold; ODI, Oswestry Disability Index; POM, Pain on Movement
Questionnaire; PPT, Pressure-pain threshold; SPSS, Statistical Package for the Social Sciences; VAS, Visual Analog Scale; VDT, vibration detection threshold
* Corresponding author. Kliniken Essen-Mitte, Klinik fiir Naturheilkunde und Integrative Medizin, Knappschafts-Krankenhaus, Am Deimelsberg 34a, 45276, Essen,

Germany.
E-mail address: f.saha@kliniken-essen-mitte.de (F.J. Saha).

https://doi.org/10.1016/j.ctcp.2018.11.002

Received 25 October 2018; Received in revised form 2 November 2018; Accepted 4 November 2018

1744-3881/ © 2018 Published by Elsevier Ltd.


http://www.sciencedirect.com/science/journal/17443881
https://www.elsevier.com/locate/ctcp
https://doi.org/10.1016/j.ctcp.2018.11.002
https://doi.org/10.1016/j.ctcp.2018.11.002
mailto:f.saha@kliniken-essen-mitte.de
https://doi.org/10.1016/j.ctcp.2018.11.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ctcp.2018.11.002&domain=pdf

F.J. Saha et al.

Fig. 1. Instruments commonly used for Gua Sha treatment. In this study, the
instruments on the right were used.

2. Methods
2.1. Design

This was an open-label randomized controlled trial with 2 parallel
groups, conducted and reported in accordance with the CONSORT
statement [16]. Patients were randomized to either: Gua Sha therapy or
a waitlist control group and introduced to their assigned intervention
after baseline assessment. Patients in the Gua Sha group were treated
twice: 1) directly after randomization and 2) 7 days after randomiza-
tion. Trial assessments were repeated 12 days after randomization. No
changes were made to the methods after trial commencement.

2.2. Ethics, consent and permissions

The study was approved by the ethics committee of the local
University Hospital (approval number: 08-3594) prior to patient re-
cruitment, and retrospectively registered at ClinicalTrials.gov
(Identifier: NCT03333213). All patients gave oral and written in-
formed consent before being included.

2.3. Patients

Patients were recruited through website announcements and
through our own database of study patients. A student assistant
screened interested patients by phone by to assess their eligibility.
Those who initially met the trial inclusion criteria were invited to un-
dergo physical examination by the study physician who explored the
patients' medical histories, current therapies and examined their phy-
sical health and neurological function. They also checked the patients’
medical records such as laboratory findings or X-rays in order to rule
out more serious pathologies. Patients satisfying the inclusion criteria
and not meeting any exclusion criteria were provided detailed written
and oral information before their written informed consent was ob-
tained.

Eligible patients had to be between 18 and 75 years of age and had
to have experienced non-specific low back pain at least once weekly for
at least the previous 3 months. Their average back pain intensity had to
be at least 40 mm on a 100 mm visual analog scale (VAS), with 0 mm
denoting’ no pain at all’ and 100 mm denoting ‘the worst pain ima-
ginable’.

Patients were excluded if they suffered from specific low back pain
due to trauma, disc protrusion, whiplash, congenital deformity of the
spine, spinal stenosis, neoplasm, inflammatory rheumatic disease, or
oncologic disease. Further exclusion criteria included dystonia, preg-
nancy, and invasive treatment of the spine or spinal surgery within the
previous 4 weeks. Since Gua Sha therapy exposes the treated area of
skin and tissues to pressure and friction, patients were excluded if they
were taking oral steroids or anticoagulants or if they had hemophilia or
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a skin condition in the treatment area. In addition, patients who had
started a new treatment for low back pain within the previous month,
or were planning to start a new treatment within the next month, were
excluded.

2.4. Randomisation

Patients were randomly assigned to study groups by non-stratified
randomization. The random sequence was generated using the random
number function of Microsoft” Excel software. The randomization list
was kept on a password-secured computer and only the study co-
ordinator had access to it. Sequentially numbered sealed opaque en-
velopes containing the patients’ treatment assignments were prepared
by the study coordinator who was not involved in patient recruitment,
treatment or outcome assessment. After inclusion of a specific patient,
the study physician opened the next lowest numbered envelope to re-
veal their treatment assignment.

2.5. Interventions

Gua Sha therapy. The study physician administered the Gua Sha
treatments to seated patients. Patients' backs were first covered with
Tumarol N Balsam (made by ROBUGEN GmbH; main ingredients:
camphor, eucalyptus oil, menthol; dose: approx. 5-10 g per treatment).
Then the study physician applied a round-edged instrument to patients’
skin using pressured downward strokes. In this study we used the inside
smooth edged lip of a standard metal cap, taken from a commercially
available canning jar, as recommended by the standard Western Gua
Sha textbook [9] (see Fig. 1); the cap was discarded after single use. The
treatment usually started at the midline progressing from the non-
painful to the painful side. Paravertebral strokes were applied from C7
to L5, followed by horizontal strokes between C7 and L5 with addi-
tional strokes along the dorsal surface of the gluteus maximus muscle.
Finally, paravertebral strokes were applied to the neck from C1/2 to C7.

The strokes were repeated in one area until “Sha” (petechiae) be-
came visible. At this point, the physician moved on to other body areas.
Individual treatments lasted 15-20 min. The pressure applied was ad-
justed to patients’ comfort so that pain was only minor and easily
bearable. After treatment, patients were advised to rest briefly
(5-10 min) before leaving. Patients were treated twice: once before and
once after a 7-day interval.

Waitlist control group. Treatments in the control group were not
regulated but patients were asked to continue their self-directed med-
ical care. The patients were however asked to refrain from invasive
treatments such as injections or acupuncture. Patients were asked not to
change their treatment regimen during the course of the study; they
were offered Gua Sha therapy once the trial was concluded.

2.6. Outcome measures

The primary outcome measure was current pain intensity; sec-
ondary outcome measures included functional disability; and mechan-
ical, sensory and pain thresholds.

2.7. Questionnaires

Current pain intensity was measured on a 100-mm visual analog
scale (VAS) ranging from 0 mm meaning ‘no pain at all’ to 100 mm
meaning ‘the worst pain imaginable’. To assess pain on movement,
patients filled in a modified version of the Pain on Movement
Questionnaire (POM), where they were asked to rate their pain in-
tensity on a 100-mm VAS while flexing, extending, laterally flexing and
laterally rotating their torso. An average pain-on-movement score was
then calculated from all movement directions [17]. The original neck
pain version of the POM has shown good validity and reliability [17].
The patients' functional low back-related disability was assessed using
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|

Analyzed at day 12 (n=25)

Analyzed at day 12 (n=25)

Fig. 2. Study flow chart.

the Oswestry Disability Index (ODI) [18], a 10-item instrument that
determines how patients feel their low back pain affects their daily
activities. Scores range from 0 to 100%, higher scores indicate higher
impairment. Scores ranging from 0 to 10% indicate minimal disability,
21-40% moderate disability, 41-60% severe disability, 61-80% very
severe disability, and 81-100% complete disability. After the inter-
vention period, perceived change in health status was recorded on a 5-
point Likert-type item ranging from 1 = “much better” to 5 = “much
worse”.

2.8. Sensory measurements

Pressure-pain threshold (PPT), mechanical detection threshold
(MDT), and vibration detection threshold (VDT) were measured in ac-
cordance with the Quantitative Sensory Testing protocol [19,20] at 2
points:

(a) the site of maximal pain: the patient indicated the point where pain
was strongest on a drawing of a human back. This point was later
verified by physical examination and palpation by the study phy-
sician.

(b) in an adjacent region, 10 cm cranial to the painful area.

Thresholds determined at 2 control sites, the right hand and foot,
served as measures of intra-observer reliability.

The PPT was measured using a digital algometer (Somedic AB,
Horby, Sweden), the MDT was measured with a set of von Frey fila-
ments (Somedic Sales AB, Horby, Sweden), and the VDT was de-
termined using a Rydel-Seiffer tuning fork (64 Hz, 8/8 scale). A detailed
description of sensory measurements can be found in previous pub-
lications [21-24].

Correlation coefficients (Pearson's r) between pre- and posttreat-
ment scores at the control areas were calculated as a measure of intra-
observer reliability. The following scores were found: PPT: r = 0.72
(hand) and r = 0.82 (foot); and MDT: r = 0.59 (hand) and r = 0.48
(foot); VDT r = 0.74 (hand) and r = 0.79 (foot).

2.9. Patients’ expectations

All patients rated their expectations that the Gua Sha therapy would
successfully improve their low back pain on a 100-mm VAS, with 0 mm
indicating ‘do not agree at all’ and 100 mm indicating ‘completely
agree’.
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2.10. Adverse events

All adverse events were recorded. Patients experiencing such events
were asked to see the study physician to assess their import and initiate
any necessary treatment.

2.11. Sample size calculation and statistical analysis

The sample size calculation was based on our pilot study of Gua Sha
therapy for low back pain [13]. The study was powered to detect a
group difference in pain intensity of 1.6 mm VAS with a standard de-
viation of 1.9 with 80% power and a 2-sided alpha of 0.05. Based on
this calculation, a sample of 48 patients was required. To account for
possible dropouts, we aimed at a sample of 50 patients.

All analyses were based on an intention-to-treat basis, including all
patients being randomized, regardless of whether or not they gave a full
set of data or adhered to the study protocol. Missing data were imputed
by carrying the last observation forward.

Baseline data comparability was ensured using Student's t-tests for
continuous data and chi-squared tests for categorical data. Continuous
outcome data were analyzed using univariate analyses of covariance
(ANCOVA), which modelled each post-treatment outcome as a function
of the treatment group (classified factor), the patients' expectations
(linear covariate) and its respective baseline value (linear covariate).
This way, the analysis adjusted for baseline differences and differences
in expectations. Differences in perceived change in overall health status
were compared using chi-squared tests. All analyses were performed
using SPSS software (version 20.0; IBM, Copenhagen).

3. Results
3.1. Patients

In 2009 and 2010, 90 patients were screened for eligibility, 38 of
whom were ineligible (Fig. 2). Of the remaining 50 patients, 25 were
randomized to Gua Sha therapy and 25 to the waitlist group. Two pa-
tients in the Gua Sha group and 6 patients in the waitlist group were
lost to follow-up. In the Gua Sha group dropout was due to admission to
a rehabilitation facility (n = 1) and scheduling problems (n = 1); in the
waitlist group dropout was due to dissatisfaction with waiting for
treatment (n = 4), and time effort (n = 2).

At baseline no significant between group differences were found for
sociodemographic, clinical characteristics, nor treatment expectations
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Table 1
Baseline characteristics for the study sample. If not otherwise denoted,
means *+ standard deviations are shown.
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Table 3
Perceived change in health status after the 12-day study period. Number and
percentage of patients are shown.

Gua Sha Therapy
(n = 25)

Waitlist (n = 25) P

522 = 11.1
17/8
15.0
72.4

47.2 = 10.9
22/3
12.3
77.1

0.114
0.171
0.452
0.540

Age, years

Gender, n (female/male)

Pain duration, years

Treatment expectations, mm
visual analog scale

13.5
28.6

11.4

24.2

+ +
+ +

Outcome Measures.

e Gua Sha Waitlist

100
90
80
70
60
50
40
30
20
10

day 1 day 12

+

Fig. 3. Pain intensity (mean *+ standard deviation) in the Gua Sha group and
the waitlist group. Group differences were significant at week 12 (p < 0.001).

(Table 1).

For the primary outcome current pain intensity, a significant group
difference favoring the Gua sha treatment was found after 12 days
(p < 0.001; Fig. 3). In the Gua Sha group, the main pain intensity
decreased from 52.1 = 22.7 mm VAS to 27.6 = 20.6 mm, while it
decreased from 60.6 = 20.7 mm VAS to 48.3 + 20.1 mm VAS in the
waitlist group.

No group differences were found for the other outcome measures
(Table 2) except for change in health status (p = 0.002). Here, patients
in the Gua Sha group more often reported improved health status after
the study and less often reported decreased health status (Table 3).

3.2. Safety

In the Gua Sha group, 7 patients reported adverse events including
transient increases in low back pain after treatment (n = 5), transient
increases in leg pain (n = 1), hematomas for several days (n = 1), leg
numbness (n = 1), increased knee pain (n = 1), muscle soreness
(n = 1), and heartburn (n = 1). None of these adverse events were
considered serious. No adverse events were reported in the control

Gua Sha Therapy Waitlist
Much better 7 (30.4%) 0 (0.0%)
A little better 10 (43.5%) 2 (12.5%)
Comparable 6 (26.1%) 13 (81.3%)
A little worse 0 (0.0%) 1 (6.3%)
Much worse 0 (0.0%) 0 (0.0%)

group.

4. Discussion

The intervention was feasible, safe and well accepted by the pa-
tients. After two Gua Sha treatments, pain intensity was significantly
reduced and the patients’ general health status improved. The group
difference for pain of about 20 mm on the 100 mm visual analog scale is
clearly within the range of clinical importance [25]. No group differ-
ences were found for functional impairments nor for sensory mea-
surements.

These findings are in line with those of our pilot study that found
reduced pain intensity in patients with chronic neck pain and those
with chronic low back pain after a single Gua Sha treatment, while
pressure pain threshold increased only in chronic neck pain patients
[13]. Pressure hyperalgesia is associated with both, chronic neck pain
[26] and chronic low back pain [27,28]; it is most likely a consequence
of chronic pain, rather than a cause [29,30]. Pressure pain thresholds
are significantly higher in the lower back than in the neck [31], sug-
gesting greater pressure sensitivity in the neck despite similar me-
chanisms at work. In line with our prior and current study, research on
other manual therapies has also reported no effects for patients with
back pain [32]. The lack of effects on other sensory measures, whose
implications will be discussed below, is in line with studies of other
traditional treatments for chronic spinal pain such as: wet cupping [23],
dry cupping [21,24,33], cupping massage [34], and acupuncture-in-
spired needle stimulation pads [22]. The findings of this study are also
in line with research on other manual therapies. For example a recent
Cochrane Review found positive effects for massage therapy on pain
intensity in chronic low back pain while effects on function were less
clear [35]. The recent American College of Physicians Clinical Practice
Guideline on low back pain found low to moderate evidence for the
effectiveness of spinal manipulation, massage, and acupuncture in
chronic low back pain [36]. The findings are also partly in line with a
recent randomized crossover trial on Gua Sha for elderly patients with
low back pain [37]. While the trial found no significant superiority of
Gua Sha to thermotherapy, this might more be reflective of a lack of
power than a lack of efficacy.

The mechanisms of action of Gua Sha are still under debate. It has

Table 2
Baseline and post-intervention scores for functional disability (Oswestry Disability Index, ODI) and sensory measurements. Means + standard deviation are shown.
Gua Sha Therapy Waitlist Estimated group difference (95% confidence interval) P
Day 1 Day 12 Day 1 Day 12
ODI 42.8 = 13.1 39.5 = 11.6 44.6 = 13.0 44.4 + 14.9 -1.8(-5.8, 2.1) 0.357
Sensory measurements
Site of maximal pain
Mechanical 1.5 = 21 0.8 = 0.8 0.8 = 1.0 1.1 = 2.4 -0.5(-1.1, 0.2) 0.168
Pressure 24 + 0.3 2.5 = 0.2 2.5 = 0.3 2.5 = 0.3 —-0.0(-0.1,1) 0.663
Vibration 55 * 1.4 5.0 £ 1.9 6.0 £ 1.1 5.5 + 1.6 -0.0 (-0.7,0.7) 0.915
Adjacent region
Mechanical 1.5 = 2.7 0.5 = 0.5 0.5 = 0.5 0.7 = 0.7 0.3 (—0.0, 0.6) 0.055
Pressure 2.5 + 0.2 2.5 + 0.2 2.5 + 0.2 2.5 = 0.3 —-0.0 (—0.1, 0.0) 0.431
Vibration 59 + 1.8 57 = 1.2 6.1 = 1.0 59 = 1.0 -0.1(—-0.6,0.4) 0.690
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been demonstrated that Gua Sha treatment increases surface micro-
perfusion in the treated areas by 400% [38] and that the resulting ex-
travasated blood in the capillary bed is associated with an up-regulation
of the heme oxygenase-1 (HO-1) gene expression [39,40]. In a mouse
model, this immediate effect is sustained for at least five days [39]. An
up-regulation of HO-1 has both cytoprotective [41] and anti-nocicep-
tive effects [42], as well as anti-inflammatory and immunoregulatory
properties [43]. Based on these findings, it can be argued that Gua Sha
Therapy's effects on pain intensity in chronic low back pain may be due
to an anti-nociceptive and anti-inflammatory effect via HO-1 gene up-
regulation. It is also conceivable that Gua Sha therapy's ability to
stretch underlying muscles and connective tissue may correct con-
nective tissue changes hypothetically involved in the development and
chronicity of chronic back pain [44,45]. In addition, therapeutic sti-
mulation of the skin's mechanoreceptors and nociceptors has been
previously discussed in the literature as a mechanism that inhibits pain
signal conduction in the spinal cord [46,47] and perhaps mediates the
effects of reflex therapies such as Gua Sha therapy [48]. However, the
lack of any effect on sensory measurements in the current study does
not support this proposed mechanism.

This study has a number of limitations: lack of long-term follow-up,
the impossibility of blinding the patients and therapists to the patients’
treatment allocations and the lack of other control conditions such as a
placebo. Also for practical reasons, outcome assessors could not be
blinded. Therefore, it cannot be ruled out that the observed effects are
at least partly due to placebo effects. While the original POM has been
validated in patients with chronic neck pain, the modified version for
back pain has not been validated. Finally, it was originally planned to
also assess physiotherapy or other therapy use outside the study treat-
ment by using pain diaries. However, due to low compliance with the
diaries, these data could not analyzed.

5. Conclusions

Gua Sha therapy appears to reduce pain intensity in a clinically
relevant dimension and to improve overall health status in patients with
chronic non-specific low back pain. Further rigorous studies are needed
to confirm and extend these results.
Data availability

The data are available from Prof. Thomas Ostermann upon request.
Conflicts of interest

The authors declare that they have no conflicts of interests.
Funding

No specific funding was received for this study.
Acknowledgements

The authors want to thank Prof. Dr. Frauke Musial and Dr. Stefan
Schumann for providing support for this study during planning and
conducting.

References

[1] J.K. Freburger, G.M. Holmes, R.P. Agans, A.M. Jackman, J.D. Darter, A.S. Wallace,
L.D. Castel, W.D. Kalsbeek, T.S. Carey, The rising prevalence of chronic low back
pain, Arch. Intern. Med. 169 (3) (2009) 251-258.

C.B. Johannes, T.K. Le, X. Zhou, J.A. Johnston, R.H. Dworkin, The prevalence of

chronic pain in United States adults: results of an Internet-based survey, J. Pain 11
(11) (2010) 1230-1239.

D. Hoy, C. Bain, G. Williams, L. March, P. Brooks, F. Blyth, A. Woolf, T. Vos,

R. Buchbinder, A systematic review of the global prevalence of low back pain,

[2]

[3]

68

[4]

[5]

[6]

[7

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Complementary Therapies in Clinical Practice 34 (2019) 64-69

Arthritis Rheum. 64 (6) (2012) 2028-2037.

Neuhauser H, Ellert U, Ziese T: [Chronic back pain in the general population in
Germany 2002/2003: prevalence and highly affected population groups].
Gesundheitswesen 20015, 67:685-693.

Robert Koch-Institut, Riickenschmerzen. Gesundheitsberichterstattung des Bundes.
Heft 53, Robert-Koch-Institut, Berlin, 2012.

D.M. Eisenberg, R.B. Davis, S.L. Ettner, S. Appel, S. Wilkey, M. Van Rompay,

R.C. Kessler, Trends in alternative medicine use in the United States, 1990-1997:
results of a follow-up national survey, J. Am. Med. Assoc. 280 (18) (1998)
1569-1575.

A. Kizhakkeveettil, K. Rose, G.E. Kadar, Integrative therapies for low back pain that
include complementary and alternative medicine care: a systematic review, Glob.
Adv. Health Med. 3 (5) (2014) 49-64.

N. Ghildayal, P.J. Johnson, R.L. Evans, M.J. Kreitzer, Complementary and alter-
native medicine use in the US adult low back pain population, Glob. Adv. Health
Med. 5 (2016) 69-78.

A. Nielsen, Gua Sha-a Traditional Technique for Modern Practice, Churchill
Livingstone, Edinburgh, 1995.

P.S. Tsai, P.H. Lee, M.Y. Wang, Demographics, training, and practice patterns of
practitioners of folk medicine in Taiwan: a survey of the Taipei metropolitan area,
J. Alternative Compl. Med. 14 (2008) 1243-1248.

D. Craig, Familiar Medicine: Everyday Health Knowledge and Practice in Today's
Vietnam, University of Hawaii Press, Honolulu, 2002.

T.J. Kaptchuk, Acupuncture: theory, efficacy, and practice, Ann. Intern. Med. 136
(2002) 374-383.

R. Lauche, K. Wubbeling, R. Ludtke, H. Cramer, K.E. Choi, T. Rampp, A. Michalsen,
J. Langhorst, G.J. Dobos, Randomized controlled pilot study: pain intensity and
pressure pain thresholds in patients with neck and low back pain before and after
traditional East Asian "gua sha" therapy, Am. J. Chin. Med. 40 (5) (2012) 905-917.
M. Braun, M. Schwickert, A. Nielsen, S. Brunnhuber, G. Dobos, F. Musial, R. Liidtke,
A. Michalsen, Effectiveness of traditional Chinese "Gua sha" therapy in patients with
chronic neck pain: a randomized controlled trial, Pain Med. 12 (3) (2011) 362-369.
M.E. Schwickert, F.J. Saha, M. Braun, G.J. Dobos, Gua Sha for migraine in inpatient
withdrawal therapy of headache due to medication overuse, Forsch
Komplementmed 14 (5) (2007) 297-300.

K.F. Schulz, D.G. Altman, D. Moher, CONSORT 2010 Statement: updated guidelines
for reporting parallel group randomised trials, J. Clin. Epidemiol. 63 (8) (2010)
834-840.

R. Lauche, H. Cramer, J. Langhorst, A. Michalsen, G.J. Dobos, Reliability and va-
lidity of the pain on movement questionnaire (POM) in chronic neck pain, Pain
Med. 15 (11) (2014) 1850-1856.

J. Fairbank, J. Couper, J. Davies, J. O'Brien, The Oswestry low back pain disability
questionnaire, Physiotherapy 66 (1980) 271-273.

R. Rolke, R. Baron, C. Maier, T.R. Télle, R.D. Treede, A. Beyer, A. Binder,

N. Birbaumer, F. Birklein, I.C. Botefiir, et al., Quantitative sensory testing in the
German research network on neuropathic pain (DFNS): standardized protocol and
reference values, Pain 123 (3) (2006) 231-243.

R. Rolke, W. Magerl, K.A. Campbell, C. Schalber, S. Caspari, F. Birklein,

R.D. Treede, Quantitative sensory testing: a comprehensive protocol for clinical
trials, Eur. J. Pain 10 (1) (2006) 77-88.

H. Cramer, R. Lauche, C. Hohmann, K.E. Choi, T. Rampp, F. Musial, J. Langhorst,
G. Dobos, Randomized controlled trial of pulsating cupping (pneumatic pulsation
therapy) for chronic neck pain, Forsch Komplementmed 18 (6) (2011) 327-334.
C. Hohmann, I. Ullrich, R. Lauche, K.E. Choi, R. Liidtke, R. Rolke, H. Cramer,

F.J. Saha, T. Rampp, A. Michalsen, et al., The benefit of a mechanical needle sti-
mulation pad in patients with chronic neck and lower back pain: two randomized
controlled pilot studies, Evid-Based Compl. Altern. Med. 2012 (2012).

R. Lauche, H. Cramer, C. Hohmann, K.E. Choi, T. Rampp, F.J. Saha, F. Musial,

J. Langhorst, G. Dobos, The effect of traditional cupping on pain and mechanical
thresholds in patients with chronic nonspecific neck pain: a randomised controlled
pilot study, Evid-Based Complement Altern. Med. 2012 (2012).

R. Lauche, H. Cramer, J. Langhorst, G. Dobos, Cupping for chronic nonspecific neck
pain: a 2-year follow-up, Forsch Komplementmed 20 (5) (2013) 328-333.

R.H. Dworkin, D.C. Turk, K.W. Wyrwich, D. Beaton, C.S. Cleeland, J.T. Farrar,
J.A. Haythornthwaite, M.P. Jensen, R.D. Kerns, D.N. Ader, et al., Interpreting the
clinical importance of treatment outcomes in chronic pain clinical trials: IMMPACT
recommendations, J. Pain 9 (2) (2008) 105-121.

R. La Touche, C. Fernandez-de-Las-Penas, J. Fernandez-Carnero, S. Diaz-Parreno,
A. Paris-Alemany, L. Arendt-Nielsen, Bilateral mechanical-pain sensitivity over the
trigeminal region in patients with chronic mechanical neck pain, J. Pain 11 (2010)
256-263.

A. Farasyn, R. Meeusen, The influence of non-specific low back pain on pressure
pain thresholds and disability, Eur. J. Pain 9 (2005) 375-381.

R.J. Giesbrecht, M.C. Battie, A comparison of pressure pain detection thresholds in
people with chronic low back pain and volunteers without pain, Phys. Ther. 85
(2005) 1085-1092.

K. Javanshir, R. Ortega-Santiago, M.A. Mohseni-Bandpei, J.C. Miangolarra-Page,
C. Fernandez de-Las-Penas, Exploration of somatosensory impairments in subjects
with mechanical idiopathic neck pain: a preliminary study, J. Manip. Physiol. Ther.
33 (2010) 493-499.

S. O'Neill, P. Kjaer, T. Graven-Nielsen, C. Manniche, L. Arendt-Nielsen, Low pres-
sure pain thresholds are associated with, but does not predispose for, low back pain,
Eur. Spine J. 20 (2011) 2120-2125.

A.T. Binderup, L. Arendt-Nielsen, P. Madeleine, Pressure pain sensitivity maps of
the necks-houlder and the low back regions in men and women, BMC Muscoskel.
Disord. 11 (2010) 234.


http://refhub.elsevier.com/S1744-3881(18)30665-0/sref1
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref1
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref1
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref2
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref2
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref2
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref3
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref3
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref3
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref5
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref5
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref6
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref6
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref6
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref6
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref7
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref7
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref7
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref9
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref9
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref10
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref10
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref10
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref11
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref11
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref12
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref12
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref13
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref13
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref13
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref13
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref14
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref14
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref14
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref15
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref15
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref15
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref16
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref16
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref16
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref17
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref17
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref17
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref18
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref18
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref19
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref19
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref19
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref19
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref20
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref20
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref20
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref21
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref21
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref21
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref22
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref22
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref22
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref22
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref23
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref23
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref23
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref23
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref24
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref24
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref25
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref25
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref25
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref25
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref26
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref26
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref26
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref26
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref27
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref27
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref28
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref28
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref28
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref29
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref29
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref29
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref29
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref30
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref30
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref30
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref31
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref31
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref31

F.J. Saha et al.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

V.M. De Camargo, F. Alburquerque-Sendin, F. Berzin, V.C. Stefanelli, dP. de Souza,
C. Fernandez-de-las-Penas, Immediate effects on electromyographic activity and
pressure pain thresholds after a cervical manipulation in mechanical neck pain: a
randomized controlled trial, J. Manip. Physiol. Ther. 34 (2011) 211-220.

R. Lauche, H. Cramer, K.E. Choi, T. Rampp, F.J. Saha, G.J. Dobos, F. Musial, The
influence of a series of five dry cupping treatments on pain and mechanical
thresholds in patients with chronic non-specific neck pain - a randomised controlled
pilot study, BMC Complement Altern. Med. 11 (2011).

F.J. Saha, S. Schumann, H. Cramer, C. Hohmann, K.E. Choi, R. Rolke, J. Langhorst,
T. Rampp, G. Dobos, R. Lauche, The effects of cupping massage in patients with
chronic neck pain - a randomised controlled trial, Complement Med. Res. 24 (1)
(2017) 26-32.

A.D. Furlan, M. Giraldo, A. Baskwill, E. Irvin, M. Imamura, Massage for low-back
pain, Cochrane Database Syst. Rev. 9 (2015) CD001929.

R. Chou, R. Deyo, J. Friedly, A. Skelly, R. Hashimoto, M. Weimer, R. Fu, T. Dana,
P. Kraegel, J. Griffin, et al., Nonpharmacologic therapies for low back pain: a sys-
tematic review for an American College of physicians clinical practice guideline,
Ann. Intern. Med. 166 (7) (2017) 493-505.

J.W.M. Yuen, W.W.N. Tsang, S.H.M. Tse, W.T.Y. Loo, S.T. Chan, D.L.Y. Wong,
H.H.Y. Chung, J.K.K. Tam, T.K.S. Choi, V.C.L. Chiang, The effects of Gua sha on
symptoms and inflammatory biomarkers associated with chronic low back pain: a
randomized active-controlled crossover pilot study in elderly, Compl. Ther. Med. 32
(2017) 25-32.

A. Nielsen, N.T.M. Knoblauch, G.J. Dobos, A. Michalsen, T.J. Kaptchuk, The effect
of Gua sha treatment on the microcirculation of surface tissue: a pilot study in
healthy subjects, Explore 3 (5) (2007) 456-466.

K.K. Kwong, L. Kloetzer, K.K. Wong, J.Q. Ren, B. Kuo, Y. Jiang, Y. Iris Chen,

S.T. Chan, G.S. Young, S.T.C. Wong, Bioluminescence imaging of heme oxygenase-1

69

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Complementary Therapies in Clinical Practice 34 (2019) 64-69

upregulation in the Gua Sha procedure, J. Vis. Exp. 30 (2009).

S. Chan, J. Yuen, M. Gohel, C. Chung, H. Wong, K. Kwong, Gua Sha-induced he-
patoprotection in chronic active hepatitis B: a case study, Clin. Chim. Acta 412
(2011) 1686-1688.

M.P. Soares, I. Marguti, A. Cunha, R. Larsen, Immunoregulatory effects of HO-1:
how does it work? Curr. Opin. Pharmacol. 9 (2009) 482-489.

C.G.0. Nascimento, L.G.S. Branco, Role of the peripheral heme oxygenase-carbon
monoxide pathway on the nociceptive response of rats to the formalin test: evidence
for a ¢cGMP signaling pathway, Eur. J. Pharmacol. 556 (1-3) (2007) 55-61.

Z.W. Xia, W.W. Zhong, J.S. Meyrowitz, Z.L. Zhang, The role of heme oxygenase-1 in
T cellmediated immunity: the all encompassing enzyme, Curr. Pharmaceut. Des. 14
(2008) 454-464.

H.M. Langevin, K.J. Sherman, Pathophysiological model for chronic low back pain
integrating connective tissue and nervous system mechanisms, Med. Hypotheses 68
(1) (2007) 74-80.

H.M. Langevin, D. Stevens-Tuttle, J.R. Fox, G.J. Badger, N.A. Bouffard, M.H. Krag,
J. Wu, S.M. Henry, Ultrasound evidence of altered lumbar connective tissue
structure in human subjects with chronic low back pain, BMC Muscoskel. Disord. 10
(1) (2009).

M.A. Meyer, M. Ringkamp, M.J.N. Campbell, S.N. Raja, Peripheral Mechanisms of
Cutaneous Nociception, Elsevier Churchill Livingstone, Amsterdam, 2006.

M.R. Rosenzweig, A.L. Leiman, S.M. Breedlove, Biological Psychology: an
Introduction to Behavioral, Cognitive, and Clinical Neuroscience, Sinauer
Associates, Inc. Publishers, Sunderland, 1999.

F. Musial, A. Michalsen, G. Dobos, Functional chronic pain syndromes and nat-
uropathic treatments: neurobiological foundations, Forsch Komplementmed 15
(2008) 97-103.


http://refhub.elsevier.com/S1744-3881(18)30665-0/sref32
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref32
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref32
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref32
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref33
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref33
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref33
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref33
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref34
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref34
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref34
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref34
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref35
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref35
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref36
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref36
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref36
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref36
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref38
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref38
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref38
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref39
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref39
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref39
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref40
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref40
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref40
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref41
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref41
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref42
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref42
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref42
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref43
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref43
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref43
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref44
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref44
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref44
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref45
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref45
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref45
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref45
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref46
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref46
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref47
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref47
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref47
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref48
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref48
http://refhub.elsevier.com/S1744-3881(18)30665-0/sref48

	Gua Sha therapy for chronic low back pain: A randomized controlled trial
	Introduction
	Methods
	Design
	Ethics, consent and permissions
	Patients
	Randomisation
	Interventions
	Outcome measures
	Questionnaires
	Sensory measurements
	Patients’ expectations
	Adverse events
	Sample size calculation and statistical analysis

	Results
	Patients
	Safety

	Discussion
	Conclusions
	Data availability
	Conflicts of interest
	Funding
	Acknowledgements
	References




