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Background and aim: Chronic back pain causes physical, functional, and emotional disabilities. Tradi-
tional Chinese Medicine therapies have been shown as interventions to treat chronic back pain. The
present study aimed to clinically evaluate the effects of ear acupuncture combined with cupping therapy
on people with chronic back pain.
Experimental procedure: We conducted an open-label, randomized, parallel-group controlled clinical
trial. Following the CONSORT statement recommendations, 198 participants were randomized into ‘ear
acupuncture’ and ‘ear acupuncture and cupping therapy’ groups. Data were collected in three different
points; before the first session (initial) with the patient, after the last session (final), and seven days after
the end of the treatment (follow-up). The Brief Pain Inventory, a digital algometer, and the Rolland Morris
Disability Questionnaire were used for data collection. Generalized Estimation Equation model was used
to examine the association between the interventions and the primary outcome pain severity.
Results: Pain severity, pressure pain threshold, and physical disability improved over time in both
groups. However, for the patients being treated with both ear acupuncture and cupping therapy, sig-
nificant changes were seen in pain severity, pain relief, and physical disabilities between the initial and
final sessions. For the ‘ear acupuncture and cupping therapy’ group, significant changes were also seen
for pain relief and physical disability in the follow-up session.
Conclusion: Ear acupuncture combined with cupping therapy was shown to be more effective in the
treatment of chronic back pain when compared to treatment using only ear acupuncture.
© 2021 Center for Food and Biomolecules, National Taiwan University. Production and hosting by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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List of abbreviations

AH Antihelix
AH6 Sympathetic Nerve
AH13 Cervical Vertebrae
AH11 Thoracic Vertebrae
AH9 Lumbosacral Vertebrae
AT Antitragus
AT4 Subcortex
BL Bladder
BPI Brief Pain Inventory
CI Confidence interval for difference set at 95 %
CG control group
CO Conchae
CO10 Kidney
CO9 Bladder

COI2 Liver
CONSORT Consolidated Standards of Reporting Trials
C Cupping
EA Ear acupuncture
EG Experimental group
GB Gall Bladder
IMMPACT Initiative on Methods, Measurement, and Pain

Assessment in Clinical Trials
LR Liver
Qic Quasi Likelihood Under Independence Model

Criterion
RMDQ RolandeMorris Disability Questionnaire
RMASS2 Repeated Measures with Attrition: Sample Sizes for 2

Groups
TF Triangular fossa
TF4 Shenmen

C.C. Moura, E.C.L. Chaves, D.A. Nogueira et al. Journal of Traditional and Complementary Medicine 12 (2022) 152e161
1. Introduction

Chronic back pain is considered a major public health problem
worldwide.1 It is associated with physical, functional, and
emotional disabilities, in addition to affecting productivity and
quality of life of those affected and generating economic burden at
the personal, family, business, and government levels.2

Chronic pain is characterized as a pain that lasts longer than
three months3 and has a complex clinical presentation.4 The side
effects of chronic pain vary substantially across people. In some
cases, people with chronic pain experience minimal disruptions in
their lives, while in other cases, people become severely disabled
and are not able to fulfill work obligations and participate in social
and family activities.5

Currently, chronic pain has no cure.5 However, there are in-
terventions available focused on pain relief and improving physical
and functional disabilities, which enable people with chronic pain
to return to performing activities of daily living and also treat other
side effects of long-term chronic pain, such as depression.5,6

Non-pharmacological therapies are more often used in the
treatment of chronic pain when compared to the management of
acute pain.5 For example, the American College of Physicians
strongly recommends the implementation of non-pharmacological
therapies, such as acupuncture, as the first choice of treatment for
chronic pain.7

Ear acupuncture (耳鍼) and cupping therapies (拔罐) are low-
cost treatments with minimal risks to the patient.2,8 Ear acupunc-
ture is used to relieve physical and psychosomatic dysfunctions, by
stimulating specific points in the ear.2 Neurological reflexes are a
consequence of the stimulation of the ear points, which leads to the
release of neurotransmitters and endogenous opioids (endorphins),
contributing to pain and inflammation relief.2 Results from a sys-
tematic review andmeta-analysis showed that ear acupuncture is a
nonpharmacological treatment suggested for chronic pain,
including back chronic pain.9

Cupping therapy involves the application of cups of various
types of materials to an acupoint or area of pain and uses heat or
suction to create subatmospheric pressure at the site.10 The un-
derlying processes of pain reduction through cupping therapy are
still unclear.10,11 It is believed that the application of the cups
similarly stimulates nerve fibers as does acupuncture analgesia. The
nerve fibers when stimulated send impulses to the spinal cord and
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from there to the brain and pituitary gland which, when activated,
release chemical transmitters, such as monoamines and endor-
phins, blocking pain messages.12 The cupping therapy also pro-
motes an increase in peripheral blood circulation, blood
detoxification, and activation of the immune system, which can act
in relieving the pain.11,13 A systematic review and meta-analysis
revealed that cupping therapy is a promising method for the
treatment of chronic back pain in adults.14 However, the high het-
erogeneity and median methodological quality of the clinical trials
included in the review limited the findings.14.

Ear acupuncture and cupping therapy can be used alone or
combined with other treatments. However, to this date, no study
has investigated the effect of ear acupuncture combined with
cupping therapy on the treatment of chronic back pain. Therefore,
our study aimed to explore the effect of ear acupuncture combined
with cupping therapy on back chronic pain. We hypothesized that
the participants in the ‘ear acupuncture and cupping therapy’ group
would report a decrease in back chronic pain severity, an increase
in pain threshold, and improvement in physical disability compared
to the ‘ear acupuncture’ group.
2. Materials and methods

2.1. Study design and study population

We conducted an open-label, randomized, parallel-group
controlled clinical trial, following the CONSORT statement check-
list recommendation.15,16 Our study population consisted of pa-
tients aged between 18 and 70 years, presenting chronic back pain
(cervical, thoracic, and/or lumbar). The target population was on
the waiting list for physical therapy services offered by the outpa-
tient Family Health Strategies program (Estrat�egias de Saúde da
Família) at a town in Brazil, fromNovember 2017 to December 2018.

Patients with a referral to physical therapy services due to the
diagnosis of back pain were recruited. Potential participants were
contacted via phone calls and screened for chronic back pain that
was lasting at least three months.3 As part of the initial screening,
the chronic back pain could be of any origin and the patients had to
report their pain as moderate to severe (higher than 4 points in a
numerical scale from 1 to 11) in the past seven days.3



Fig. 1. Location of the acupoints for ear acupuncture therapy. Abbreviations: TF -
Triangular fossa; AH e Antihelix; CO - Conchae; AT e Antitragus; TF4 e Shenmen; CO10

e Kidney; AH6 e Sympathetic Nerve; AT4 e Subcortex; CO9 e Bladder; COI2 e Liver;
AH13 e Cervical Vertebrae; AH11 e Thoracic Vertebrae; AH9 e Lumbosacral Vertebrae.
Authors' archive.
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2.2. Participant eligibility criteria

Patients recruited for the study met the following inclusion
criteria: 1) aged between 18 and 70 years; 2) had preserved
cognitive function score, according to the 6 Item Cognitive
Impairment Test17; 3) were available to participate at the scheduled
time for the treatment sessions; 4) were notmaking continuous use
of prescribed adjuvant drugs, such as antidepressants, anxiolytics,
anticonvulsants, antipsychotics, and/or muscle relaxants5; 5) were
not doing physical therapy at the same time as the study in-
terventions; 6) were not being treated with other energy therapies
in the last 3 months previous to the study enrollment; 7) had no
infection, inflammation or injury to the ear; 8) were not allergic to
metal or microporous tape; 9) did not have any piercings in the ear,
for the exception of earrings in the ear lobe; 10) did not present
decrease in skin turgor, lesions, inflammation or skin diseases in
the dorsal region; 11) did not have other chronic diseases, such as
cancer, hemophilia, anemia, neurological or psychiatric disorders10;
12) did not use pacemakers and/or anticoagulants; 10 and 13) were
not pregnant or in postpartum period.10

Patients were excluded from the study if 1) they were hospi-
talized during the study period, 2) used non-opioid analgesics,
opioids, nonsteroidal anti-inflammatory drugs, and/or muscle re-
laxants, orally 24 h or via injections 72 h before the sessions, 3)
developed an allergic and/or inflammatory reaction in the ear or
the suction cup application site, 4) presented intense pain (pain
scored as 8 or higher in a scale from 1 to 11) at the place where the
needles were applied in the ear and or where the suction cups were
applied, 5) chose to withdraw from the study, or 6) missed two
consecutive sessions or exceeded an interval greater than 10 days
between them.

2.3. Interventions

In this study, the protocols for implementation of the ear
acupuncture by itself and ear acupuncture combined with cupping
therapy were developed according to the recommendations from
the Standards for Reporting Interventions in Clinical Trials of
Acupuncture18 and the Standards for Reporting Interventions in
Clinical Trials of Cupping,19 respectively. Both therapies were
delivered by a nursewith a specialty in acupuncture and six years of
experience in the field. The nurse conducted five sessions of ther-
apies each in the ‘ear acupuncture and cupping therapy’ and ‘ear
acupuncture’ groups. The sessions were conducted once a week for
each group, for 6 weeks.20,21 In week 6, a follow-up session was
conducted to measure the lasting effect of the interventions. No
therapy was delivered in week 6.

2.3.1. Ear acupuncture (耳鍼)
For the ear acupuncture therapy, we used semi-permanent,

sterile, and disposable needles, of size 0.20 � 1.5 mm, from the
brand Complementary Agulhas®. During the therapy, we alternated
the ears in each session.20

We started each ear acupuncture session by cleaning the pa-
tient's ears with cotton and ethyl alcohol 70 %.We proceed to locate
the ear acupoints using the Chinese map recommended by the
World Federation of Acupuncture-Moxibustion Societies.22 For
greater precision during the insertion of the needles, we used an
acupoint finder (EL30 Finder NKL Basic®). The acupoint finder
detects changes in the electrical resistance of the acupoint. In the
presence of a pathological condition, the acupoint has decreased
electrical resistance compared to normal conditions.23 To detect the
ear acupoint, we used the finder's option G (Gold points - low
impedance or electrical resistance). During the process, the patient
would use one hand to hold the reference electrode (2 cm diameter
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metal rod) while the nurse would slide the finder's red differential
pen over the patient's ear to detect the acupoint. The finder device
was calibrated using the lowest sensitivity voltage (approximately
four in this study) to detect first the Shenmen acupoint and then the
other ear acupoints.

The ear acupoints detected were Sh�enm�en (TF4 - Shenmen), Sh�en
(CO10 e Kidney), Jiaogan (AH6 - Sympathetic Nerve), Pizhixia (AT4 e
Subcortex), Pangguang (CO9 e Bladder), Gan (COI2 e Liver), Jlngzhui
(AH13 - Cervical Vertebrae), Xiongzhui (AH11 - Thoracic Vertebrae),
and Yaodfzhui (AH9 - Lumbosacral Vertebrae).20 The location of
each acupoint in an ear can be seen in Fig. 1.

The six acupoints TF4, CO10, AH6, AT4, CO9, and COI2 were used
for all patients in all sessions. The three acupoints AH13, AH11, and
AH9were used according to the patient's pain complaint site, which
varied by patient. Therefore, in each session, between 7 and 9
acupuncture needles were used per patient on the six basic acu-
points and one or more of the three acupoints according to the
patient's pain site.

The semi-permanent needles were fixated in the patient's ear
with a micropore tape and stayed in place for one week. Partici-
pants were instructed to not press the needles, as it was not needed
due to the non-invasive nature of the needles.
2.3.2. Cupping therapy (拔罐)
We used the non-invasive dry and fixed cupping therapy,12

which promotes stimulation of the acupoints in the same way as
the acupuncture needles.24 Acrylic cups of 4.5, 3, or 2.3 cm in
diameter (DongYang®) were used according to the location of the
application site. A manual suction pump was used to rise the skin
inside the cup up to 1.5 cm.25

We started each cupping therapy session by cleaning the pa-
tient's dorsal regionwith cotton and ethyl alcohol 70 %. The suction
cups were then applied bilaterally to the dorsal region and fixed for
10 min12 on the acupoints Jianjing (Gall Blader 21), Huantiao (Gall
Blader 30) e Ququan (Liver 8).26 Depending on the patient's pail
location, suction cups were also applied to the acupoints a)Tianzhu



Fig. 2. Location of the acupoints for cupping therapy. (A) systemic acupoints e for all participants; (B) cervical region acupoints e if the pain was located in the cervical region; (C)
thoracic region acupoints e if the pain was located in the thoracic region; (D) lumbar region acupoints e if the pain was located in the lumbar region. Abbreviations: LR e Liver; GB
e Gall Bladder; BL e Bladder. Authors' archive.
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(Bladder 10) and Dazhu (Bladder 11) in the cervical region, b)
Fengmen (Bladder 12), Geshu (Bladder 17), and Weishu (Bladder 21)
in the thoracic region or c) Shenshu (Bladder 23), Qihaishu (Bladder
24), and Dachangshu (Bladder 25) in the lumbar region26 (Fig. 2).

If the pain was located in the cervical region, the patient
received cupping therapy in the following five bilateral acupoints
Jianjing (Gall Blader 21), Huantiao (Gall Blader 30), Ququan (Liver 8),
Tianzhu (Bladder 10), and Dazhu (Bladder 11). If the pain was
located in the thoracic region, the cupping therapy was applied in
the following six bilateral acupoints Jianjing (Gall Blader 21),
Huantiao (Gall Blader 30), Ququan (Liver 8), Fengmen (Bladder 12),
Geshu (Bladder 17), andWeishu (Bladder 21). If the patient had pain
in the lumbar region, the cupping therapy was applied bilaterally to
the acupoints Jianjing (Gall Blader 21), Huantiao (Gall Blader 30),
Ququan (Liver 8), Shenshu (Bladder 23), Qihaishu (Bladder 24), and
Dachangshu (Bladder 25). Finally, if the pain was located in the
entire dorsal region, the cupping therapy was applied bilaterally to
all 11 acupoints.
2.3.2.1. Primary outcome. Our primary outcome was pain severity.
We used the Brief Pain Inventory (BPI) Short Form27 to assess the
outcome. The BPI has been translated and psychometrically and
linguistically validated to Brazilian Portuguese and adapted to the
Brazilian culture.28 This instrument uses a numerical scale (from
0 e no pain to 10 e pain as bad as you can imagine) to describe the
patient's pain at 1) its worst in the last 24 h, 2) its least in the last
24 h, 3) on average, and the patient's pain 4) at the moment it is
being assessed. The median from the results for the four items was
used as a measure for the pain severity.29
2.4. Secondary outcomes

The secondary outcomes were pain relief through the in-
terventions,27 pressure pain threshold, and physical disability.30

Pain relief was assessed using the question from the BPI instru-
ment27 that measures how much pain relief pain treatments or
medications have been provided to the patient on a scale from 0 %
(no relief) to 100 % (complete relief).29

To assess the pressure pain threshold, defined as the minimum
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amount of pressure that induces pain or sensitivity,31 we used a
digital pressure algometer with a capacity of 20 kg-force (kgf)
(digital dynamometer model DDK, for tensile and compression
tests - Kratos®). The algometer measures the responsiveness of
peripheral nociceptors by applying pressure to surfaces on which
they are found. The pressure is a measure of the exerted force
(weight) upon an area of square centimeters (kilopascal or kilo-
gram/cm2). A protocol developed by Moura et al.32 was used to
guide the patient's positioning and the pressure pain threshold
assessment. The patient was positioned in a stretcher in the prone
position, with their arms extended alongside the body.

Physical disability was measured using the RolandeMorris
Disability Questionnaire (RMDQ).30 This questionnaire was devel-
oped to assess self-rated physical disability caused by chronic low
back pain. The RMDQ has 24 statements that are scored as 0 or 1
(yes/no). The total score ranges from 0 (no physical disability) to 24
points (severe physical disability).33 Clinical improvement in
physical disability is identified when there is a reduction of 30 % in
RMDQ follow-up scores compared to baseline.34 The RMDQ was
translated, adapted, and psychometrically validated to Brazilian
Portuguese.30
2.5. Sample size

To estimate sample size, a pilot test was conducted with 20
patients (10 each in the ‘ear acupuncture’ and ‘ear acupuncture and
cupping therapy’ groups). Pain severity was assessed using the BPI
instrument.27 The mean difference in pain severity score between
groups was 1.42 points at the initial and 0.93 points at the final
assessment. Based on the results from the pilot test, the software
RMASS2®: Repeated Measures with Attrition: Sample Sizes for 2
Groups35 was used to calculate the sample size. An estimated
sample of 77 participants for each group was calculated using a
significance level of 5 %, power of 95 %, and effect size of 0.5. To
account for potential loss of participants (e.g., dropout, hospitali-
zation, death, or exclusion from the study), the initially estimated
sample was corrected by 30 %, which increased theminimal sample
size to 99 participants per group (198 participants total).

The initial study population consisted of 686 patients with a



Fig. 3. Flowchart illustrating the phases of the study, following the Consolidated Standards of Reporting Trials (CONSORT) recommendations for nonpharmacological interventions.
Abbreviations: EA: ear acupuncture; C: cupping.
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referral to physical therapy services due to the diagnosis of back
pain. Of the 686 patients assessed for eligibility, 488 did not meet
the study inclusion criteria. The resulting sample of 198 patients
was randomized into the ‘ear acupuncture’ or ‘ear
acupuncture þ cupping therapies’ groups (Fig. 3).

2.6. Randomization

Randomization of the patients was conducted by a researcher
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blinded to the study design, using generators from the website
Randomization.com (http://www.randomization.com/). A 1:1 ratio
was used in the randomization. Each number in the random
sequence list was placed in an opaque envelope and given to the
nurse only at the patient's initial intervention session.

2.7. Data collection

Data measuring the primary and secondary outcomes were

http://Randomization.com
http://www.randomization.com/
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collected by three researchers at 1) the beginning of the patient's
first (initial) intervention session, 2) the end of the last (final)
intervention session, and 3) seven days after the final intervention
session (follow-up). In addition to the instruments used to assess
the primary and secondary outcomes, baseline sociodemographic
and clinical information were collected at the beginning of the
initial intervention session for the ‘ear acupuncture’ and ‘ear
acupuncture and cupping therapy’ groups. The form used was
developed by the researchers in this study and evaluated by three
pain experts (two nurses and a post-doctoral physical therapist).
The same three researchers that collected the outcomes data also
collected the baseline sociodemographic and clinical information.
For each patient, sex, age, education level, and occupation were
collected, along with pain duration (in months), type of pain
(ongoing, recurrent), if the patient was unable to practice physical
activities due to the pain, fear of moving the body due to the pain,
fatigue related to the pain, if the patient had seen a clinician due the
complaint of pain, and the frequency of use of pain relief medica-
tions (per week/month). Age, education level, and pain duration
were treated as continuous variables, while the remaining as cat-
egorical variables.

2.8. Statistical analyses

Two of the researchers independently entered the data collected
into Microsoft Office Excel sheets. The data entered were checked
for consistency and then analyzed using the Statistical Package for
the Social Sciences software, version 23.0.

The homogeneity between the ‘ear acupuncture’ and ‘ear
acupuncture and cupping therapy’ groups was verified through the
analysis of the demographic and clinical variables. The Shapiro-
Wilk test was performed first to test whether the variables fol-
lowed the normal distribution at a 0.05 significance level. Given the
absence of normality, the non-parametric Chi-Square and Mann-
Whitney tests were performed at a significance level of 0.05 to
compare the distribution of the categorical and continuous vari-
ables in the two groups, respectively.

Generalized Estimating Equation models were used to estimate
and test the effect of group allocation, adjusting for the effect of
time (initial, final, and follow-up sessions) and interaction (group *
time), on the outcome variables. The variables were treated
assuming a gamma distribution and logarithmic link function. The
model with the lowest Quasi Likelihood Under Independence
Model Criterion (QIC) and the best fit was considered as the final
model (unstructured or interchangeable). Statistical significance
was set at p� .05. The Bonferroni posthoc test was used to compare
the means of the significant correlations between the predictors
and the outcomes.

2.9. Ethical considerations

The present study was registered in a Clinical Trials Registry and
approved by an Institutional Ethical Committee (CEAE registration
number 75281317.3.0000.5149). Written informed consent was
obtained for all patients participating in the study.

3. Results

In total,198 patients were included and randomized into the ‘ear
acupuncture’ or ‘ear acupuncture combined with cupping therapy’
groups. Data from sixteen participants (8.1 %) were excluded from
the analyses for the primary and secondary outcomes. These pa-
tients were discontinued from the intended treatments due to use
of pain medication (n ¼ 12), ear inflammation (n ¼ 1), hospitali-
zation (n ¼ 1), use of other therapy during the study (n ¼ 1), and
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discomfort caused by the needle (n ¼ 1) (Fig. 3).
Table 1 shows baseline demographic and clinical characteristics

for each group. No statistically significant differences at baseline
were found between groups. Themean agewas 47 years for the ‘ear
acupuncture’ group and 48 years for the ‘ear acupuncture and
cupping therapy’ group. About 16 and 17 % of patients were male in
the ‘ear acupuncture’ and ‘ear acupuncture and cupping therapy’
groups, respectively. Patients in the ‘ear acupuncture’ group re-
ported back chronic pain lasting an average of 96 months,
compared to 102 months for patients in the ‘ear acupuncture and
cupping therapy’ group (Table 1).

Table 2 shows the mean differences in pain severity (primary
outcome) scores for the ‘ear acupuncture’ and ‘ear acupuncture and
cupping therapy’ groups over time. The primary outcome of pain
severity was significantly changed by both types of treatments.
However, this change was more significant for patients in the ‘ear
acupuncture and cupping therapy’ group and statistically different
from the patients in the ‘ear acupuncture’ group in the final session.
For example, pain severity was 0.8-point lower in the ‘ear
acupuncture and cupping therapy’ group when compared to the
‘ear acupuncture’ group. The comparison between sessions within
each group revealed statistically significant changes in pain severity
from the initial to the final sessions and from the initial to the
follow-up session for both the ‘ear acupuncture’ and ‘ear
acupuncture and cupping therapy’ groups. However, the changes in
pain severity scores over time were larger for those patients in the
‘ear acupuncture and cupping therapy’ group.

A statistically significant difference in pain relief was also be
seen for both groups in the final and follow-up sessions. The ‘ear
acupuncture and cupping therapy’ group reported larger pain relief
when compared to the ‘ear acupuncture’ group (Table 3). We did
not compare pain relief differences from the initial-final and initial-
follow-up sessions because the patients in both groups did not
present pain relief before the treatments.

We observed a statistically significant increase in pressure pain
threshold for both ‘ear acupuncture’ and ‘ear acupuncture and
cupping therapy’ groups from initial to final sessions, and initial
and follow-up sessions. However, there were no statistically sig-
nificant differences in pressure pain threshold between groups at
initial, final, or follow-up sessions (Table 4).

A decrease in physical disability was seen in both groups from
initial to final sessions and from initial to follow-up sessions. Pa-
tients in the ‘ear acupuncture and cupping therapy’ group had a
larger decrease in physical disability scores when compared to the
‘ear acupuncture’ group. Physical disability was on average 1.78
points lower in the ‘ear acupuncture and cupping therapy’ group in
the final session and 2.78 points lower in the follow-up session,
when compared to the ‘ear acupuncture’ group. Only for the pa-
tients in the ‘ear acupuncture’ group, a statistically significant
decrease in physical disability was seen from the final to the follow-
up sessions (Table 5).

4. Discussion

The results of the present study showed that both ear
acupuncture by itself or the combination of ear acupuncture and
cupping are favorable therapeutic options for the treatment of
chronic back pain. Statistically significant changes in pain severity,
pain relief, pressure pain threshold and physical disability from
baseline to follow-up were seen for both ‘ear acupuncture’ and ‘ear
acupuncture and cupping therapy’ groups over time. However,
patients in the ‘ear acupuncture and cupping therapy’ group re-
ported a greater decrease in the primary and secondary outcomes
when compared to the ‘ear acupuncture’ group.

Only a few studies havemeasured and reported improvement in



Table 1
Participants baseline sociodemographic and clinical information.

Variables EA (n ¼ 94) EA plus C (n ¼ 88) p-value

Age (x ± sd) (in years) 47.87 ± 13.18 48.20 ± 11.62 0.885a

Education level (x ± sd) (in years) 8.03 ± 3.94 8.48 ± 4.35 0.451a

Gender (%) Male 16.00 16.90 0.870b

Female 84.00 83.10
Has an occupation (%) 58.50 55.1 0.637b

Pain duration (x ± sd) (in months) 96.37 ± 117.47 102.19 ± 116.25 0.566a

Pain type (%) Ongoing 41.50 44.90 0.637b

Recurrent 58.50 55.10
Cause of pain (as reported by the participant) (%) Fall 12.80 10.10 0.573b

Sedentary lifestyle 3.20 4.50 0.646b

Physical effort 57.40 61.80 0.549b

Otherc 7.40 12.40 0.487b

Pathologies diagnosed through imaging testsd 73.40 60.70 0.067b

Unable to practice physical activities (%) 59.60 68.50 0.207b

Fear of moving the body (%) 53.20 42.70 0.156b

Fatigue (%) 57.40 64.00 0.361b

Sees a clinician due to the complaint of pain (%) Never 44.70 47.20 0.099b

Sporadically 52.00 44.80
1 or more times a week 3.20 7.80

Frequency of analgesic/anti-inflammatory and/or muscle relaxant consumption for pain relief (%) Never 13.80 14.60 0.277b

Sporadically 39.40 46.10
1 or 2 per month 10.70 2.50
1 or more times a week 36.20 34.90

x: mean; sd: standard deviation.
Abbreviations: EA: ear acupuncture; C: cupping.

a Mann-Whitney test.
b Qui-Square test.
c Emotional factor, age, and overweight/obesity.
d Intervertebral disc degeneration, vertebral axis rotational changes, degenerative spine conditions, nerve root compression.

Table 2
Changes in pain severity outcome in the two groups over time.

Pain severity Group Mean Difference (CIa)
Sessions
Initial Final Follow-up Initial-Final Final-Follow-up Initial-Follow-up

EA (n ¼ 94) �0.03b (�0.49; 0.42) 0.80b (0.15; 1.44)* 0.38b (�0.46; 1.21) 2.15 (1.59; 2.71)* �0.59 (�1.43; 0.24) 1.56 (0.81; 2.30)*
EA plus C (n ¼ 88) 2.99 (2.33; 3.65)* �1.02 (�0.18;-1.85)* 1.97 (1.30; 2.63)*

* Statistical significance.
Abbreviations: EA: ear acupuncture; C: cupping.

a Confidence interval for difference set at 95 %.
b Mean Difference: Control Group vs Experimental Group.

Table 3
Changes in pain relief outcome in the two groups over time.

Pain relief Group Mean Difference (CIa)
Sessions
Initial Final Follow-up Initial-Final Final-Follow-up Initial-Follow-up

EA (n ¼ 94) e �5.44b (�10.45; �0.43)* �6.18b (�11.08; �0.72)* e 0.36 (�3.31; 4.04) e

EA plus C (n ¼ 88) e �0.37 (�3.21; 2.45) e

* Statistical significance.
Abbreviations: EA: ear acupuncture; C: cupping.

a Confidence interval for difference set at 95 %.
b Mean Difference: Control Group vs Experimental Group.

Table 4
Changes in pain threshold in the two groups over time.

Pain threshold Group Mean Difference (CIa)
Sessions
Initial Final Follow-up Initial-Final Final-Follow-up Initial-Follow-up

EA (n ¼ 94) 0,16b (�0.12; 0.45) 0,15b (�0.20; 0.51) 0,08b (�0.26; 0.43) �0,41 (�0.58; �0.23)* 0.12 (0.04; 0.28) �0.29 (�0.46; �0.11)*
EA plus C (n ¼ 88) �0.42 (�0.57; �0.26)* 0.05 (�0.11; 0.20) �0.37 (�0.56; �0.17)*

* Statistical significance.
Abbreviations: EA: ear acupuncture; C: cupping.

a Confidence interval for difference set at 95 %.
b Mean Difference: Control Group vs Experimental Group.
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Table 5
Changes in physical disability in the two groups over time.

Physical Disability Group Mean Difference (CIa)
Sessions
Initial Final Follow-up Initial-Final Final-Follow-up Initial-Follow-up

EA (n ¼ 94) �0.44b (�2.08; 1.20) 1.78b (0.02; 3.58)* 2.68b (0.65; 4.71)* 5.94 (4.31; 7.57)* �1.65 (�3.18; �0.11)* 4.29 (2.73; 5.84)*
EA plus C (n ¼ 88) 8.17 (6.44; 9.88)* �0.75 (�2.03; 0.54) 7.42 (5.42; 9.41)*

* Statistical significance.
Abbreviations: EA: ear acupuncture; C: cupping.

a Confidence interval for difference set at 95 %.
b Mean Difference: Control Group vs Experimental Group.
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chronic back pain associated with ear acupuncture2,20,21 and
cupping therapies.14 A meta-analysis revealed cupping as a prom-
ising therapy for the treatment of chronic back pain in adults,
showing statistically significant associations between this therapy
and a decrease in pain severity and pressure pain threshold.14 Also,
randomized clinical trials have shown positive effects of cupping
therapy on cervical chronic pain36 and lumbar chronic pain.37

However, our study is the first to compare the effects of ear
acupuncture and cupping therapy on chronic pain outcomes.

Our study showed a statistically significant decrease in pain
severity in both groups. In the ‘ear acupuncture’ group, we identi-
fied a decrease of 38 % in pain severity scores between the initial to
the final sessions and 27 % when comparing the initial and follow-
up sessions. In the ‘ear acupuncture and cupping therapy’ group, a
decrease of 52 % in pain severity was reported from the initial to the
final sessions, and of 35 % from the initial pain severity score to the
follow-up score. According to the Initiative on Methods, Measure-
ment, and Pain Assessment in Clinical Trials (IMMPACT),38 our
study showed a moderately important improvement in pain
severity (�30 %) for the ‘ear acupuncture’ group and a substantially
better improvement for the ‘ear acupuncture and cupping therapy’
group (�50 %) at the final sessions. A comparison of both groups in
the follow-up sessions demonstrated a minimally important
improvement in the ‘ear acupuncture’ group (10e20 %) and a
moderately important improvement in the ‘ear acupuncture and
cupping therapy’ group (�30 %).

Similar to our results for the ‘ear acupuncture’ group, a study
reported a significant reduction in pain severity associated with ear
acupuncture, which lasted for seven days.39 As for the cupping
therapy, another study investigated the impact of cupping associ-
ated with laser therapy on non-specific chronic lumbar pain and
reported that five sessions of the combined therapy are effective in
decreasing pain.40

Patients in both groups reported pain relief associated with the
treatment received. However, patients in the ‘ear acupuncture and
cupping therapy’ group reported pain relief 6 % greater by the final
and follow-up sessions when compared to patients in the ‘ear
acupuncture’ group.

An increase in pressure pain threshold was also seen for patients
in both groups. However, there was not a statistically significant
difference between groups. People with chronic back pain have a
lower pressure pain threshold compared to healthy people.41 The
continuous nociceptive stimulus in the spinal cord42 related to
chronic pain alters the normal processing of nociceptive and non-
nociceptive information and reduces the pressure pain threshold.

A randomized clinical trial did not find a statistically significant
increase in pressure pain threshold associated with ear acupunc-
ture for people with musculoskeletal disorders.43 The authors re-
ported that the number of ear acupuncture sessions or the stimulus
exerted by the needles in the ear might have not been enough to
cause a change in the pressure pain threshold. In contrast, other
studies reported an increase in pressure pain threshold associated
with cupping therapy for chronic cervical pain36 and chronic
159
lumbar pain.44 Our study was novel in measuring changes to
pressure pain threshold for chronic back pain associated with ear
acupuncture combined with cupping therapy.

In our study, patients in the ‘ear acupuncture’ group had a sig-
nificant decrease of 45 % in physical disability by the final treatment
session and 32 % when comparing the initial session to the follow-
up. Interestingly, the patients in the ‘ear acupuncture and cupping
therapy’ group had a significant decrease of 60 % in physical
disability by the final treatment session, and of 54 % between the
initial and follow-up sessions. Other studies have reported a
reduction in physical disability associated with chronic back pain
after treatment with ear acupuncture or cupping therapy.1,21,36,37

Finally, our results showed that the combination of ear
acupuncture and cupping therapy is effective in the treatment of
chronic back pain. The cupping therapy enhanced the effects of ear
acupuncture on pain outcomes by 24 % by the final session and 30 %
by the follow-up. These results are innovative and emphasize the
benefits of combining ear acupuncture and cupping therapies in the
treatment of chronic back pain to improve, especially, physical
disability resulting from pain.

This study is not without limitations. The use of standardized
protocols for the application of the interventions is contrary to the
basic precepts of Traditional Chinese Medicine and can be seen as a
limitation for the applicability and relevance of our results. None-
theless, the use of standardized protocols allows for the repro-
ducibility of our methods and results.

It is important to note that the participant losses (4.95 % in the
‘ear acupuncture’ and 10.89 % in the ‘ear acupuncture and cupping
therapy’ groups) during the study were accounted for by the 30 %
increase in the initially estimated sample. Thus, the minimal esti-
mated sample size needed to avoid bias in our analysis was still
achieved and the intention-to-treat analysis was not needed.45

Future studies investigating the effects of ear acupuncture
combined with cupping therapies in different health care settings
are needed to contribute with more consistent scientific evidence
about the effectiveness of the therapies on pain control for chronic
back pain, which is considered one of the major health challenges
today. We believe it is also important to extend this investigation to
other types of pain, since different forms of pain may respond
differently to these therapies. In addition, the effects of ear
acupuncture combined with cupping therapy should be explored
for other physiological biomarkers, such as inflammatory markers
and tissue temperature.

5. Conclusion

In conclusion, the antinociceptive effects of ear acupuncture and
cupping therapies combined in our study caused a greater decrease
in pain severity for the patients in the ‘ear acupuncture and cupping
therapy’ group. Chronic back pain can cause physical disability to
varying degrees,5 which consequently negatively impacts the
quality of life, performance of daily activities, sleep patterns, in
addition to leading to absenteeism, presenteeism, and early
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retirement.46 Thus, these two interventions can be potentially
considered alternative therapies, which can help in the treatment,
rehabilitation, and prevention of chronic back pain, and improve-
ment of quality of life.

Taxonomy (classification by EVISE)

Acupuncture; Pain Disorder; Traditional Chinese Medicine;
Clinical Trial.
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