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� Abstract

Aim: Short-term pain reduction from acupuncture in
chronic myofascial pain subjects was evaluated using an
11-point (0 to 10) numeric rating scale, visual analog scale
(VAS), and pain rating of mechanical pressure on the mas-
seter muscle.
Methods: A single-blind, randomized, controlled, clinical
trial with an independent observer was performed. Fifteen
chronic myofascial pain subjects over the age of 18 were
randomly assigned into groups: nine subjects received real
acupuncture; six subjects received sham acupuncture. Each
subject clenched his/her teeth for 2 minutes. Acupuncture or
sham acupuncture was administered at the Hegu Large Intes-
tine 4 acupoint. Sham acupuncture was conducted by lightly
pricking the skin with a shortened, blunted acupuncture
needle through a foam pad, without penetrating the skin.
The foam pad visually conceals the needle’s point of the
entry, so that the subject cannot discern which technique is
being used. The subjects rated their general pain on a
numeric rating scale. A mechanical pain stimulus was applied
with an algometer and the subject rated his/her pain on a
VAS. Statistical analysis was performed using the repeated
measures ANOVA, paired t-tests, and Fisher’s exact test as
appropriate.

Results: There was a statistically significant difference in
pain tolerance with acupuncture (P = 0.027). There was sta-
tistically significant reduction in face pain (P = 0.003), neck
pain (P = 0.011), and headache (P = 0.015) with perception of
real acupuncture.
Conclusion: Pain tolerance in the masticatory muscles
increased significantly more with acupuncture than sham
acupuncture. �
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INTRODUCTION

Myofascial pain, one of the temporomandibular disor-
ders (TMD), is a frequently encountered pain syndrome
of muscle/connective tissue that is characterized by
localized, hypersensitive spots in one or more palpable
taut bands of skeletal muscle fiber, also known as myo-
fascial trigger points. The etiology of trigger points may
involve muscle overload, either from trauma or from
repetitive activities, placing abnormal stresses on spe-
cific muscle groups.1 Trigger points develop at the motor
end plates, where sensitization of sensory and auto-
nomic nerve endings leads to excessive release of acetyl-
choline, preventing normal functioning of the calcium
pump mechanism, resulting to sustained contraction of
sarcomeres.1 This leads to decreased capillary flow into
the muscle secondary to the increased muscle tension,
lowering of the local pH, and release of sensitizing
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substances into the muscle that can cause activation of
muscle nociceptors and pain.2 When normal healing
does not occur, sensitization of peripheral nociceptors
by endogenous substances becomes prolonged, leading
to increased local tenderness and referred pain. Sensiti-
zation of peripheral nociceptors ensues, leading to
increased local tenderness and referred pain. The sensi-
tization can also take place at the spinal level, where
receptive fields in the dorsal horn extend and become
sensitive to a lesser stimulus.3 Some clinical features of
myofascial pain disorder include localized tenderness in
a taut band of muscles, headaches, restricted movement,
stiffness of muscles, weakness of muscles, and auto-
nomic dysfunction.4

Several treatment modalities for myofascial pain,
including acupuncture, spray and stretch technique,
trigger point injection, Botulinum toxin injection,
dry needling, pharmacological agents, massage, self-
management, relaxation therapy, stress management,
physical therapy, heat, ultrasound, exercise, electrical
stimulation, transcutaneous electric nerve stimulation,
biofeedback, and splint therapy, have gained varying
degrees of acceptance.5–14 Unfortunately, the therapeutic
effect of these treatments has been poorly quantified,
and the mechanisms underlying these treatments are
not well understood. Thus, definitive treatment pro-
tocols for myofascial pain syndrome have not been
determined.

Acupuncture is becoming increasingly widespread in
the U.S.A. The U.S. Food and Drug Administration
estimated that 9 million to 12 million acupuncture treat-
ments are provided each year and at least 80 private
insurers and Medicaid programs in some states are cov-
ering acupuncture for certain disorders.15 In 1996, the
U.S. Food and Drug Administration promoted acupunc-
ture needles from the investigational and experimental
medical device category to the regular medical-device
category,16 and the following year the U.S. National
Institutes of Health (NIH) consensus statement on acu-
puncture supported the treatment efficacy of acupunc-
ture for specific conditions such as pain, nausea, and
vomiting control.17 Despite this increased recognition of
acupuncture as a treatment for pain, evidence for its
efficacy has been largely anecdotal or based on poorly
designed studies.18

Acupuncture has been used in the treatment of
disease or pain for thousands of years. Traditional acu-
puncturists believe that every disease or complaint is
caused by an imbalance of energy flow (“chi”) through-
out the body and that this imbalance can be corrected by

inserting needles into specific acupoints that are mapped
along meridians on the human body. Such philosophical
concepts are not compatible with modern Western
medicine understanding of physiology; and modern
acupuncturists have attempted to explain acupuncture
in terms of Western science. They suggest that the
mechanical action of needling causes receptors to send
neural impulses to the spinal cord to act on ascending
pathways to the brain and cause the release of neu-
rotransmitters that subsequently modulate pain process-
ing in the brain. This alternative theory of the
mechanism of acupuncture is based on studies that have
used acupuncture to treat head and neck pain.19–28 It has
also been suggested that acupuncture-induced analgesia
is mediated by the release of endogenous opioids.29

Results from human and animal studies, with the help of
positron emission tomography and functional magnetic
resonance imaging, support these suggestions.30–33

Although laboratory evidence supports a physiologi-
cal basis for acupuncture analgesia, the efficacy of acu-
puncture for chronic pain relief in humans remains
questionable. The purpose of this study was to assess the
short-term effects of acupuncture on myofascial pain.
We hypothesized that acupuncture at Hegu Large Intes-
tine 4 (LI4) acupoint would reduce the general symp-
toms of myofascial pain more than sham acupuncture.
LI4 acupoint was chosen because it has been associated
with analgesic effects.25,32,34–36

METHODS

Approval was obtained by the University of California
San Francisco Committee on Human Research. Patients
currently seeking treatment at the UCSF TMD Center
were recruited to participate in this study. Fifteen sub-
jects diagnosed with chronic myofascial pain meeting
the following inclusion criteria were invited to partici-
pate in the study: at least over 18 years of age; diag-
nosed with chronic myofascial pain syndrome of the
masticatory muscles; chronic pain (at least 4 times/
week) in the jaw muscles for at least 12 weeks; pain
severity of at least 4 on an 11-point (0 to 10) numeric
rating scale (NRS) lasting at least 1 hour per day; pain in
the jaw, temples, face, preauricular area, or in the ear at
rest or during function. Exclusion criteria were: current
opioid use; metabolic disease (eg, diabetes, hyperthy-
roidism); coagulopathies (eg, hemophilia, anticoagu-
lants); neurological disorders (eg, dyskinesia, trigeminal
neuralgia); vascular disease (eg, migraine, hyperten-
sion); or neoplasia.
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Randomization

Treatment (ie, acupuncture or sham acupuncture) was
randomly assigned to study subjects based on order of
involvement. Twenty subjects were screened for partici-
pation. Of these, five failed to qualify; the remaining 15
subjects completed the study.

Blinding

Because this study involved acupuncture, it was not
possible to blind the acupuncturist to the treatment (ie,
acupuncture or sham acupuncture); therefore, an inde-
pendent observer, who was blinded to the treatment,
collected the data from the study subjects, who were
also blinded to the treatment.

Materials

Acupuncture needles (Seirin 30 gauge) were used for all
subjects. To apply sham acupuncture, the needles were
shortened by 10 mm and blunted to avoid actual pierc-
ing of the skin. To maintain blinding to the study sub-
jects and the data collector, the needles were inserted
through a poly foam pad, 10 mm ¥ 10 mm ¥ 10 mm
thick (Ace weather strip, Oak Brook, IL, U.S.A.).

Hegu Large Intestine 4 Acupoint

Large Intestine 4 acupoint is located at the highest point
of the adductor pollicis muscle between the thumb and
index finger. The radialis nerve innervates this site. This
acupoint is commonly used for head and neck pain. A
neuroimaging study of this acupoint observed that
stimulation of this acupoint activated jaw and face pro-
jection areas of the brain, suggesting that this acupoint
might be appropriate for treatment of head and neck
pain.37 A single needle acupuncture treatment modality
was used for this study because past studies have shown
this to be enough to obtain a clinical result.38,39

Procedure

All subjects were asked to discontinue analgesic medi-
cation 24 hours prior to study. Informed consent to
participate in the study was obtained from all subjects.
All experiments were performed by a state certified
dental acupuncturist, who was instructed not to discuss
the treatment during interventions.

Psychophysical responses were recorded before and
after treatment (Figure 1). Each subject rated severity of
jaw and face pain, jaw and face tightness, headache,
neck pain, and tooth pain on an 11-point (0 to 10) NRS.
A mechanical stimulus was applied with a pressure

algometer placed on the right masseter muscle at the
angle of the right mandible. A sticker dot was placed
onto each subject’s right masseter to mark the place-
ment of the algometer. With the subject comfortably
supported and relaxed, the stimulus was applied directly
over the right masseter, at a rate of 1 lb/min until the
subject raised his/her hand at maximal tolerable pain.
The pressure algometer reading was recorded and the
subject was asked to rate his/her pain to the mechanical
stimulus on a visual analog scale (VAS). The subjects
were instructed to clench at maximal force 2 minutes.
There was a 30-second rest period after clenching. After
a 30-second rest, following the clench, the acupuncturist
performed the acupuncture/sham protocol by inserting
the needle through the foam pad. The acupuncturist
used a clear guide tube to insert the needle through the
foam pad to ensure accurate penetration depth.

Actual acupuncture consisted of needle insertion
through the sterile foam pad into the left hand LI4
acupoint to a depth of 10 to 20 mm. The depth of the
needle into tissue was estimated by subtracting the
10 mm thickness of the foam pad from the 30 mm
length of the needle. Sham acupuncture consisted of a
blunted needle insertion through the sterile foam pad,
positioned 1 cm distal to LI4 acupoint, until the needle
touched and did not penetrate the skin. Other studies
have used similar control methods that were found to be
valid.40,41 The needle was twirled for 5 seconds after
5 minutes into treatment. After a total of 15 minutes of
either real or sham treatment, the acupuncturist re-
moved the needle and foam pad, and then wiped the
skin with an alcohol pad.

Subjects were re-evaluated for general jaw and face
pain, jaw and face tightness, headache, neck pain, and
tooth pain on a NRS. Mechanical stimulation with the
algometer was repeated, using the same pressure at the
same location determined at the beginning of the experi-
ment. Finally, subjects were asked whether they believed
they received real or sham acupuncture.

Statistical Analysis

Ninety-five percent confidence intervals were compared
for mean outcome per group and used to perform sig-
nificance tests at the 5% level of significance (a = 0.05).
Fisher’s exact test was used to determine whether what
the subjects thought they received had a relationship
with what they actually received. A t-test assuming
equal variances was used to determine whether age,
baseline facial pain, baseline neck pain, and baseline
headache were significant variables between real and
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sham acupuncture groups. To determine if there were
significant differences between groups or between pre-
treatment and post-treatment measures, two-way
repeated measures anovas with one within subjects
factor (time) and one between subjects factors (group)
were performed for each dependent variable measured
(ie, face pain, headache, neck pain, pain with mechani-
cal stimulation). To answer the question of whether the
subject’s belief that he/she received acupuncture is a
more important predictor for improvement in pain than
whether or not he/she actually received real acupunc-
ture, the same anovas were performed, except that the
between-subject factor consisted of those who believed
they had received acupuncture and those who believed
they had received sham acupuncture. As this study
involved multiple comparisons (face pain, headache,
neck pain, and masseter muscle tolerance), the alpha
level was set at 0.0125 (i.e., 0.05 � 4) for a Bonferroni-
type correction.

RESULTS

A total of 15 (one male and 14 female) subjects partici-
pated in the study. There were no significant differences
in demographic characteristics between acupuncture
and sham acupuncture groups (Table 1). A majority of
the subjects correctly identified as having received acu-
puncture and half of the subjects correctly identified as
having received sham acupuncture (Table 2). The sub-
jects were not able to predict which experimental con-
dition they received (Fisher’s exact test; P = 0.132).

Because many of the subjects reported no toothache,
there were insufficient data to analyze, so toothache was
omitted from analysis. Face tightness was also dropped
from analysis because subjects rated facial tightness the
same as facial pain, indicating a lack of differentiation
between the two variables.

Acupuncture treatment was significant for increasing
the pain tolerance of the masseter muscle (P = 0.027)

Figure 1. The consort E-flowchart
August 2005.
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(n = 6)
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Short-Term Effects of Acupuncture • 259



(Figure 2, Table 3). For the other general symptoms of
myofascial pain, acupuncture and sham acupuncture
were not significant for decreasing facial pain, headache,
and neck pain (Figure 2, Tables 3 and 4).

The effect of the perception of treatment was also
considered. When subjects believed that real acupunc-
ture was received, there was a significant decrease in
facial pain (P = 0.003), neck pain (P = 0.011), and
headache (P = 0.015) (Figure 3, Table 5). Tolerance of
the masseter muscle to mechanical pressure did not
increase significantly (Figure 3). When subjects
believed that sham acupuncture was received, there
was an average increase in facial pain, neck pain,
headache, and tolerance to mechanical pressure
(Table 6).

Table 1. Subject Demographics

Acupuncture
(Average 1 SD)

Sham Acupuncture
(Average 1 SD)

Total
(Average 1 SD)

Paired t-Test
P Value

Age (year) 45.2 1 12.3 41.8 1 14.9 43.1 1 13.6 0.653
Male/female 1/9 0/6 1/15
Baseline facial pain 5.78 1 1.92 6.17 1 2.79 5.93 1 2.22 0.753
Baseline neck pain 5.78 1 3.15 6.50 1 2.59 5.20 1 3.34 0.914
Baseline headache 6.33 1 3.04 4.30 1 3.72 6.4 1 2.77 0.433
Pain to mechanical pressure (VAS; cm) 7.47 1 1.48 7.23 1 0.85 7.37 1 1.23 0.734
Pain after clench (VAS; cm) 8.79 1 1.55 8.73 1 1.39 8.76 1 1.42 0.950

Facial pain, headache, and neck pain were measured on an 11-point (0 to 10) numeric scale. Mechanical pressure to pain and pain after clenching were measured on a visual
analog scale (VAS) scale.

Table 2. Actual Treatment vs. Perceived Treatment

Perceived
Treatment

True Treatment

Real Placebo Total

Real 8 subjects 3 subjects 11 subjects
Placebo 1 subject 3 subjects 4 subjects
Total 9 subjects 6 subjects 15 subjects

Table 3. Real Acupuncture Group Pain Readings

Pretreatment
Pain Level

(Average 1 SD)

Post-Treatment
Pain Level

(Average 1 SD)

Change in
Pain Level
(Average)

Facial pain 5.78 1 1.92 4.56 1 2.35 -1.22
Headache 6.33 1 3.04 3.67 1 3.32 -2.11
Neck pain 5.78 1 3.15 4.33 1 3.35 -2.0
Mechanical pressure

pain (VAS; cm)
7.47 1 1.48 5.69 1 2.5 -1.78

Facial pain, headache, and neck pain were measured on an 11-point (0 to 10)
numeric scale. Mechanical pressure to pain was measured on a visual analog scale
(VAS) scale. A negative number indicates a decrease in pain level. A positive number
indicates an increase in pain level.

Table 4. Sham Acupuncture Group Readings

Pretreatment
Pain Level

(Average 1 SD)

Post-treatment
Pain Level

(Average 1 SD)

Change in
Pain Level
(Average)

Facial pain 6.17 1 1.33 6.17 1 1.33 0
Headache 4.33 1 3.72 5.17 1 3.20 1
Neck pain 6.5 1 2.59 5.67 1 3.20 -0.833
Mechanical pressure

pain (VAS; cm)
7.23 1 0.85 7.83 1 1.65 0.6

Facial pain, headache, and neck pain were measured on an 11-point (0 to 10)
numeric scale. Mechanical pressure to pain was measured on a visual analog scale
(VAS) scale. A negative number indicates a decrease in pain level. A positive number
indicates an increase in pain level.

Table 5. Perceived Acupuncture Treatment

Pretreatment
Pain Level

(Average 1 SD)

Post-treatment
Pain Level

(Average 1 SD)

Change in
Pain Level
(Average)

Facial pain 6.0 1 2.1 4.36 1 1.5 -1.63
Headache 5.36 1 3.78 3.09 1 2.7 -2.27
Neck pain 6.55 1 3.11 3.73 1 2.83 -2.82
Mechanical pressure

pain (VAS; cm)
7.39 1 1.40 6.1 1 2.4 -1.3

Facial pain, headache, and neck pain were measured on an 11-point (0 to 10)
numeric scale. Mechanical pressure to pain was measured on a visual analog scale
(VAS) scale. A negative number indicates a decrease in pain level. A positive number
indicates an increase in pain level.

Table 6. Perceived Placebo Acupuncture Treatment

Pretreatment
Pain Level

(Average 1 SD)

Post-treatment
Pain Level

(Average 1 SD)

Change in
Pain Level
(Average)

Facial pain 5.75 1 2.87 7.5 1 1.91 1.75
Headache 4.75 1 2.06 7.75 1 2.06 3.0
Neck pain 6.0 1 1.83 8.0 1 2.16 2.0
Mechanical pressure

pain (VAS; cm)
7.33 1 0.78 7.8 1 2.20 0.48

Facial pain, headache, and neck pain were measured on an 11-point (0 to 10)
numeric scale. Mechanical pressure to pain was measured on a visual analog scale
(VAS) scale. A negative number indicates a decrease in pain level. A positive number
indicates an increase in pain level.
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DISCUSSION

Overall, acupuncture demonstrated a significant effi-
cacy beyond sham acupuncture for increasing masseter
muscle pain tolerance. This confirms past evidence
where local tenderness and referring pain diminished
postacupuncture treatment using general points and
trigger points with dry needling.42 Furthermore, there
is evidence that diffuse noxious inhibitory controls
may be involved in the analgesic mechanism of acu-
puncture.43 Diffuse noxious inhibitory controls are

when one noxious mechanical, thermal, or chemical
stimulus is applied to a region of the body from the
neuron’s excitatory receptive field and inhibits multi-
receptive neurons in the dorsal horn of the spinal
cord.44,45 This results in a decrease in pain by modu-
lation of the activity of nociceptive neurons in the
dorsal horn.46 Specific to this study, the noxious stimu-
lus of the acupuncture needle penetration at Hegu LI4
may have inhibited the pain response to clenching via
the diffuse noxious inhibitory control pathway.
Although the pain threshold increased in our study, the

Figure 2. Actual treatment effect on
pain readings. This figure indicates the
average change for facial pain, neck
pain, headache, and mechanical
pressure pain. A negative number
indicates a decrease in pain level. A
positive number indicates an increase
in pain level.
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Figure 3. Perceived treatment effect
on pain readings. This figure indicates
the average change for facial pain,
neck pain, headache, and mechanical
pressure pain. A negative number
indicates a decrease in pain level. A
positive number indicates an increase
in pain level.
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subjects still suffered low to moderate levels of pain
due to the continued excitability in peripheral tissues
or central neural areas, which may contribute to the
persistence of jaw muscle tenderness.47

Acupuncture, however, did not demonstrate a signifi-
cant efficacy beyond sham acupuncture for facial pain,
neck pain, and headache, which was similar to the find-
ings of previous studies that showed a lack of significant
effect from acupuncture for the treatment of acute
pain.48–50 The facial pain, neck pain, and headache of the
acupuncture group did reduce, but these were not sta-
tistically significant effects, perhaps because the effect
size was too small to detect with the number of partici-
pants. Past studies have shown that a larger sample size
and more treatment sessions yielded significant relief
with acupuncture in myofascial pain syndromes.51–56

Although the effect size did not reach significance
levels for both treatments, there was supportive evi-
dence that acupuncture had a slightly greater efficacy
than sham acupuncture for facial pain, neck pain, and
headache. The individuals who received sham acupunc-
ture on average had no change in facial pain level,
minimal decrease in neck pain, and greater headache
and pain to mechanical pressure. The placement of the
blunted acupuncture needle at a nonacupoint site mini-
mized the possibility for any real acupuncture effect in
these subjects. The 2-minute clench may have aggra-
vated the masseter muscle and temporalis, thereby
causing an increase in headache and decreasing the pain
threshold to the same mechanical stimulus received
prior to treatment.

In this study, the subjects’ perception of sham acu-
puncture as real acupuncture significantly reduced facial
pain, neck pain, and headache. Because the sham
needles were placed away from the acupoint and non-
penetrating, this decreased the chance for an acupunc-
ture effect and more likely represents a placebo effect.
Also, the subjects were not able to predict which experi-
mental condition they were going to receive, so the
placebo effect was produced because the administration
of sham acupuncture closely mimicked the administra-
tion of true acupuncture. Expectations can provide the
basis for the generation of placebo analgesia.57–60 Several
subjects asked whether acupuncture has been used to
treat myofascial pain, and the response that acupunc-
ture has been used for myofascial pain may have been
positive information that induced stronger expectations
rather than neutral information.

The overall change for all subjects in facial pain,
neck pain, headache, and pain to mechanical pressure

may actually be greater than what was measured by VAS
and NRS because of the pain stimulus. Having clenched
for 2 minutes, the masseter muscles may have briefly
exacerbated the pain of the facial muscles. This would
cause myofascial pain to be briefly elevated to a state of
allodynia or hyperalgesia, which was greater than the
baseline pain readings. Because subjects were asked after
treatment to recall their pain level after clenching by
memory, there was no accurate measurement of the
elevated pain state immediately after clenching, so the
true acupuncture effect could not be determined.

Other limitations to this study include asking sub-
jects the reason for their perception of treatment and
their prior expectations and beliefs toward acupunc-
ture. To further exaggerate the acupuncture effect, the
patients could have received bilateral acupuncture
treatment of Hegu LI4. Furthermore, a VAS could
have been given for patients to rate their face pain and
headache to keep the pain ratings consistent. Besides
testing the masseter muscle threshold, the functional
capacity after acupuncture treatment should be tested
as well. By measuring the range of motion in opening
the jaw, this is of more importance to the subjects
because often times this is limited with myofascial
pain. The inclusion of more subjects would have
increased the power of this study.

In summary, this study found that acupuncture sig-
nificantly increased the pain tolerance of the masseter
muscle (P = 0.027). This study also found evidence of a
placebo effect when the perception of receiving acu-
puncture significantly reduced facial pain (P = 0.003),
neck pain (P = 0.011), and headache (P = 0.015).
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