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Abstract
We present a new placebo acupuncture method with potential for double-blinding. In this
phase, we evaluate the possibility of blinding the practitioner.
Methodology: We conducted two experimental studies using the acupuncture point of
the Large Intestine 4 (LI4) as reference. In the first study (I), three practitioners used the
device on the same patient. In the second experiment (II), a single acupuncturist used this
device on 12 healthy volunteers.
Results: In I, out of 30 needles used by the practitioners, they were able to correctly identify 7 needles (23%) (practitioner #1, 2/10; practitioner #2, 4/10; and practitioner #3,
1/10). In experiment II, success rates were around 50%, so there is not enough evidence
to state that the acupuncturist recognizes the type of needle used.
Conclusions The new device showed high potential for practitioner blinding, suggesting
that it is useful to blind even experienced acupuncturists.
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Introduction
Traditional Chinese medicine is a medical system made up of several different diagnostic and
therapeutic practices developed over thousands
of years. The basis of this philosophy differs in
several aspects from Western medical philosophy, essentially considering meridian systems,
the concept of energy balance, and other systemic and emotional features (1-4).
Acupuncture is one of the most widespread
therapies, even in Western medicine. However,
it has met resistance in academic and scientific fields, given the methodological difficulties
researchers have had to prove their real therapeutic effect (5). To assess the real therapeutic effect of an intervention, the Gold Standard (6) is
set by means of randomized controlled clinical
trials (RCTs). Likewise, the use of placebos for
control purposes in said research is essential to
assess the real effectiveness of an intervention (7).
However, given the absence of a proper placebo
method in acupuncture to be used as control in
clinical studies, researchers have applied diverse
comparative methods such as TENS (8), laser (9),
superficial acupuncture (10-11), the stimulation of
points which are close to acupuncture points
(12,10)
or a combination of the latter (13-15), thus
raising questions regarding the internal and external validity of said studies.
Developing a placebo acupuncture needle as a
control mechanism for clinical research purposes has been a historical challenge in this area
of knowledge. Over the last few years, efforts
have been made to develop and validate several
placebo methods, and they have been used in
RCTs, but these mechanisms still have several
limitations (16). One of their weaknesses is that,
although they use blunt tip needles, they press
on the skin and may stimulate afferent nerve fibers, generating physiological responses which
act as confusion variables that are impossible to

control (17-19). Therefore, these devices are not
inert (20-22).
Some promising devices have emerged in the
last few decades (23-27), though only the one developed by Takakura has double blind potential
(16,26,28-29 30)
. However, some of these devices are
either difficult to find or to produce/manufacture. This is why developing a placebo system
that allows for double blinding, which is trustworthy and easy to build, comes as a challenge
to clinical research in this area. In a previous
study, our group developed a new reliable placebo acupuncture system, which was cost-effective and single blind; it was validated in a group
of healthy volunteers with no previous experience with acupuncture (25).
This pilot study analyzes an adjustment to that
system to assess the blinding of the operator
and to thus obtain a potential double blind system. The hypothesis proposed that the operator
(acupuncturist) would not be capable of telling
real needles from placebo needles.

Methodology
Two experimental studies were implemented to
test the blinding of the operator under this new
system.
The following criteria were used to select the
patients:
Inclusion criteria:
• Aged between 18 and 65.
• Willing to take part in a study where an
acupuncture needle is inserted and left for
30 seconds.
Exclusion criteria:
• Fear of needles
• Pregnancy
• High blood pressure (≥ 140/90)
• Wounds or alterations in the area of the
acupuncture point to be stimulated
• Use of psychotropic drugs
• Chronic painkiller use
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Experiment 1
Three operators (acupuncturists with over 10
years’ experience) were tested in their ability
to tell the difference between real and placebo
needles on the same patient. For this purpose,
they received a set of 10 needles in total, which
included a random number of real and placebo
needles, organized in random order. After applying the acupuncture technique on each volunteer, the operator answered a questionnaire
stating what kind of needle they thought they
had used. The options were: real, placebo, does
not know. At the same time, they were asked
to mark the degree of confidence or certainty
regarding their answer on a 100-mm visual analogue scale, 0 being not sure at all, and 100 absolutely certain. This experiment was conducted
on the same 56-year-old female volunteer.

Diseño del nuevo sistema de acupuntura
doble ciego:

Design of the new double blind
acupuncture system:
There was no apparent visual difference between the real and the placebo devices. They
were made from Wujiang City Cloud and
Dragon Medical Device Co. Limited, China
25 x 0.22mm acupuncture needles. The three
high-density polyurethane foam pieces used
were 13 mm long, 12.7 mm wide, and 6 mm
thick (MD brand Georgia, USA), with an adhesive substance on one of their sides, which
allowed the acupuncturist to attach the pieces
to each other, as well as to adhere the device to
the volunteer’s skin in order to apply the acupuncture technique. Both devices were double
packed and sterilized using ethylene oxide. The
difference between the real and the placebo device is the length of the needle, the length of the
Experiment 2
tube, and the perforations made on the pieces
One acupuncturist with over 10 years’ experi- of foam. The result is two apparently identical
ence was tested in his ability to tell real needles devices, as shown in Figure 1A.
from placebo needles on 12 volunteers (2 men
and 10 women, aged 20 on average). All the
volunteers were healthy students at the School
A
of Dentistry of Universidad de la República,
Uruguay. The operator used two needles on
each volunteer, a real one and a placebo needle,
in random order. After inserting each needle,
the operator answered the following question
from a questionnaire: What kind of needle do
you think you used? The options were real or
placebo. After that, they were asked to state the
degree of confidence or certainty of their answer
on a 100-mm visual analogue scale, 0 being not
sure at all, and 100 absolutely certain. The order
of the real and placebo needles was randomized
using Excel®. Each patient received two needles,
meaning that the acupuncturist carried out 24
interventions in total.
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Fig. 1: A) Indistinguishable appearance of
both devices. B) Activated devices; note that
one goes through the polyurethane foam
while the other one does not.
PLACEBO

A

REAL

B

Blinding:
All participants were informed that two different acupuncture techniques were being tested.
The methods used and the verbal instructions
given during the experiment were identical for
all the individuals, so as to minimize all possible bias between both methods. The patients
were blind to the kind of procedure they were
undergoing. To minimize bias, an independent
researcher prepared the patients, the needles,
and the randomization of the study. The acupuncturist was blind to the kind of device he
was using.
Ethical considerations:
The protocol and the consent were approved by
the Ethics Committee of the School of Dentistry of Universidad de la República. All participants signed the relevant written consent form.
Real acupuncture technique:
This technique was applied using the device described above. The acupuncture point chosen
was the Large Intestine 4 (LI4) bilateral point,
one of the most frequently used points in the
clinical management of cranial-facial pain. In
all cases, the skin was disinfected prior to the
procedure with 70% alcohol. The device was
inserted into the skin on said acupuncture
point by placing the tube in its starting position; the tube served as an insertion guide for
the acupuncturist, who then proceeded to insert the needle using the tapping-in method (31).
The acupuncturist was instructed to perform
all the relevant maneuvers without inserting
the needle farther than the initial position. Following this criterion, the tube was removed and
the acupuncturist performed the classical acupuncture needle rotation maneuver for 5 seconds. The needle was removed after 30 seconds
and the acupuncturist was asked to answer the
questionnaire.

Fig. 2: Shows the details of the devices.
A) placebo device and B) real device
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Placebo acupuncture technique:
The placebo device was created by removing
the tip of a regular needle, which resulted in
a shorter, blunt needle. This caused the needle
to move only inside the foam pad, which provided a resistance to rotation that was similar
to the real resistance without actually coming
into contact with the skin. The same technique
was used to disinfect the skin, and to insert the
device into the volunteer’s skin. The acupuncturist was instructed to use the same stimulation procedure to create the same psychological
impact.
All the technical aspects were identical to the
acupuncture method.

Measurement of variables

calculated for each needle and the confidence
interval was calculated for each measurement.
The data related to the degree of confidence
with which the answers were selected were analyzed using the t-test. The tests were conducted
with a 5% significance level.

Results
Experiment 1:
There was no difference between operators in
terms of their ability to identify the real needle (p = 0.192). From the 30 needles used, the
operators were able to successfully identify 7
(23%). Operator # 1 identified 2/10 successfully, Operator # 2 4/10, and Operator # 3 1/10
(Fig. 3).

Questionnaire:
After withdrawing each needle, the acupuncSuccessful identification of the needle used
turists were asked to answer a standard quesWrong idenSuccessful
TOTAL
tionnaire with the following questions:
tification
identification
1. What kind of needle do you think you used?
Operator 1
8
2
10
Real or placebo.
Operator 2
6
4
10
2. How did you recognize the device?
Operator 3
9
1
10
3. On a 0-100 visual analogue scale, the acuTOTAL
23
7
30
puncturist stated the degree of confidence of
Fig. 3: Results after testing the devices
their answer to the first question.
In the case of Experiment 1, question 1 includ- on 3 experienced acupuncturists with 10
interventions each on the same volunteer.
ed the option “I do not know”.
Experiment 2:
Table 1: Success rate with the corresponding
confidence interval when testing only one acuExperiment 1:
The data obtained were subject to statistical puncturist with 24 interventions.
analysis using the Fisher Exact Test and the
Chi-Squared Test. Statistical significance was
Success percentage per needle
accepted for any answer below the 5% level.
Wrong identification Successful identification
Experiment 2:
33,3%
66,7%
placebo
The data from the 24 interventions were ana(14.5% - 52.2%)
(47.8% - 85.5%)
lyzed using the Chi-Squared method. The acu58,3%
41,7%
puncturist’s correct identification of the kind
real
(38.6% - 78.1%)
(21.9% - 61.4%)
of needle was categorized as a correct answer,
Chi2 = 2.74 p-valor=0.097
regardless of the kind of needle. The percentage of successful and unsuccessful answers was

Data analysis
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The success percentage according to the kind
of needle was higher for the placebo needle
(66.7%) than for the real needle (41.7%) with
an 18.8 and 19.8 standard deviation, respectively. Additionally, the percentage of wrong
answers was 33.3% for the placebo needle, and
58.3% for the real one.
Table 2: T-test to analyze the acupuncturist’s
degree of confidence in his response to the
type of needle
T-test for confidence based on successful answers
Wrong identification

Successful
identification

Average

54,36

61,85

Deviation

21,43

27,12

11

13

N

t=-0.7403 p-valor=0.234

When considering the confidence stated by the
operator on the 100 mm visual analogue scale,
we found that the average degree of confidence
for successful answers was 61.85 ±, 27.12 for
13 interventions, while the average for the 11
unsuccessful interventions was 54.36 ± 21.43.

Discussion
Developing a simple, cost-effective, easy-toproduce acupuncture method, with double
blinding potential has been a primary objective
in this area of knowledge, despite the partial
success obtained so far. This study perfected
a new placebo acupuncture method initially
developed to be used in single blind studies
(25)
, making alterations which make it possible to use it as control in double blind clinical research. The method that was originally
presented and the changes assessed in this pilot study sought to improve previously used
devices which exhibited several methodological difficulties, mainly because they presented
physiological effects that could include biased

results. For example, the device developed by
Streitberger causes a slight prick on the skin (3233)
, and Park’s device is known by acupuncturists, thus making it a single blind device (34 35).
Takakura et al. presented a device with double
blind potential, which poses the issues of difficult access and high cost, added to the authors’
recommendation to use three different devices
for better results, a real one, one which generates pressure on the skin, and one which does
not touch the skin (16, 28-29).
The first experiment presented here allowed
the researchers to assess several acupuncturists
and their ability to identify the kind of needle
used, thus assessing potential interindividual
variability. The results showed that the experienced acupuncturists were not able to tell the
real needles from the placebo ones, there being
no interindividual differences.
The second experiment sought to assess the
degree of success of the same acupuncturist in
relation to various patients. The analysis of the
success rate based on the kind of needle showed
that, despite there being a 66.7% difference for
placebo needles and 41.7% for real needles,
said percentages do not stray significantly from
50%, which would be the random percentage.
Therefore, there is not enough evidence to say
that the acupuncturist recognizes the kind of
needle used.
Likewise, we found no significant differences
when analyzing the degree of confidence on the
decision made by the acupuncturist regarding
the kind of needle used, the average of said confidence and the deviations in the cases of success and errors. Although the average degree of
confidence was higher when the acupuncturist
was able to recognize the kind of needle, the
sizes of the samples together with the variability
observed did not make it possible to assert that
the averages were different.
Upon simultaneous consideration of both scenarios, it is not possible to reject the hypothesis
that the acupuncturist cannot distinguish between a real needle and a placebo needle.
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The device under consideration allows the practitioner to adjust the direction of the insertion
of the needle, thus altering the angle from the
lower end of the guide tube. Moreover, manipulating the needle with the guide tube makes it
possible to establish a safety stop to regulate the
depth of insertion of the needle (25). The design
also makes it possible to use the device in all
acupuncture points, with the sole need to shave
the area where the hair may hinder its insertion.
This study used a single acupuncture point; it is
thus necessary to assess it in other points.
One of the limitations of the device is the fact
that the insertion angle and depth are limited
by the position of the guide tube. Therefore, it
is a useful artificial device for research purposes
but it cannot fully reproduce all the conditions
of the real practice of acupuncture. Furthermore, it is unclear whether this placebo device
presents some kind of activity, for the contact
of the adhesive polyurethane foam with the
skin and the pressure exerted when activating
the device could create some kind of tactile
physiological effect, which would be negligible if compared to that of a needle that puts
pressure on the skin. Future studies with larger
samples and electrophysiological analyses of afferent neuron activity might be able to answer
these questions.

Conclusions
The new device here presented showed high
potential for blinding the operator, suggesting
that it is useful to mask even experienced acupuncturists. These data, together with the previous study that showed an adequate blinding
of the patient, confirm the possibility of designing double blind clinical studies.
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