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The anterior bite stop (jig) was initially proposed by
Lucia.1 It consists of either a leaf gauge or other an-

terior appliance. Its use has been proposed for occlusal
adjustment, recording of the craniomandibular rela-
tionship,2,3 treatment of some forms of temporo-
mandibular disorders (TMD), and more recently, for
migraine associated with tension-type headaches.4

The underlying concept is to deprogram the memo-
rized pattern of muscle activity by preventing tooth
contacts at the time of swallowing. It is presumed to
work through a relaxation effect, leading to a reduc-
tion in the muscle activity at postural position.4,5

Many studies have tested this hypothesis by record-
ing electromyographic (EMG) activity in the course of
a bite on either a jig or a splint. All such studies showed
less activity when clenching on a jig6–8 or splint9–15 than
during an intercuspal bite. What is expected from jig
application is a decrease in the postural EMG activity
of elevator muscles triggered by the first contact on a
jig. The lack of effect on postural activity reported in
asymptomatic subjects15 was as expected, since, in
these subjects, the muscles were presumed not to be
tense. Therefore, it is not known whether in sympto-
matic patients the application of a jig would decrease
the postural EMG activity of masticatory muscles. 

According to this study, the term “postural mandibu-
lar position” will be used to describe the maxillo-
mandibular relation as it occurs in the “habitual
mandibular position”16 at rest in dorsal decubitus. A
possible jig effect at the postural position was sought
by recording the EMG activity of superficial masseter
and anterior temporal muscles before, during, and
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after placing a jig. Four groups of subjects were 
investigated: 2 pain groups comprising patients with
neuropathic or myofascial orofacial pain and 2 pain-
free groups comprising patients with disc derangement
and asymptomatic subjects. 

Materials and Methods

This work was approved by the ethics committee of the
University Hospital of Bretagne Occidentale, and all
subjects gave informed consent after receiving a full 
explanation of the goals of the experiment. The 112
subjects in this study had already been part of a previ-
ous study.17 The control subjects were students or staff
members recruited within the dental or medical schools.
Eighty outpatients were recruited from the orofacial
pain clinic of the hospital. The patients were included
in the groups at the first consultation at the pain clinic;
they had not received occlusal treatment before and
were unaware of the presumed jig effect. During the first
visit, a single examiner (a dental surgeon) performed the
clinical and physiologic examinations using a stan-
dardized form. This form encompassed palpation of the
masticatory and neck muscles and temporomandibular
joint (TMJ), assessment of spontaneous and triggered
pain, and EMG recordings. The assessment of pain was
performed with a visual analogue scale. Subjects with
dental appliances, bruxism subjects, subjects taking
drugs other than minor analgesics, subjects presenting
with systemic pathologies, and subjects suffering from
generalized diffuse muscle and/or articular pain were
excluded from the experiment. 

Patient Groups

Four groups of patients were investigated. The myofas-
cial pain group consisted of subjects suffering from
pain in the masticatory muscles (n = 33; age: 27.4 ± 6.9
years; 84% women). The criteria for inclusion were those
of Okeson.18 Patients with spontaneous or triggered
TMJ pain were excluded. The disc derangement group
consisted of patients (n = 27; age: 22.4 ± 7.9 years; 92%
female) who did not complain either of spontaneous or
triggered myofascial or TMJ pain. Disc derangements
were with (n = 17) or without (n = 10) disc displacement
reduction.17 The neuropathic pain group consisted of
patients (n = 20; age: 43.7 ± 15 years; 81% women) suf-
fering from posttraumatic pain, postzosterian pain,
trigeminal neuralgia, or idiopathic orofacial pain, the
pathophysiology of which is now considered as neuro-
pathic.19–25 The control group consisted of healthy sub-
jects free from signs and symptoms of TMD. The 
controls were matched with the myofascial and disc 
derangement group patients on the basis of sex and age
(n = 32; age: 27.1 ± 4 years; 80% women). 

The 4 groups were not matched for dental status, but
all subjects had a full complement of natural anterior
and premolar teeth and at least 1 molar pair. The rela-
tionship between the maxilla and mandible was judged
unsatisfactory in 0%, 52%, 67%, and 26% of the sub-
jects in the control, myofascial, disc derangement, and
neuropathic groups, respectively. Criteria for unsatis-
factory occlusion are described elsewhere.16

During the first visit, a jig was constructed as small
as possible with acrylic resin to fit the maxillary central
incisors,5,26 make 1 median contact on its palatal side,
and induce approximately 1 mm of posterior disocclu-
sion during swallowing. 

EMG Activity 

A second operator (a neurologist) who was unaware of
the groups’ status as determined by the first investiga-
tor took EMG recordings 1 day after the first visit.
Subjects were relaxed in dorsal decubitus on an 
examination table, with arms along the body and back
raised at 60 degrees. Patients were asked to close their
eyes. Surrounding noises were controlled. Bipolar 
surface electrodes were placed on the left and right su-
perficial masseter and left and right anterior temporal
muscles. Electrode impedances were lower than 5 k�.
The raw EMG signal (Nicolet Vicking polygraph) was
filtered and amplified (band pass: 20 Hz to 1 kHz, 
sensitivity: 10 to 100 µV, sampling frequency: 2 kHz). 

The EMG activity was sampled for an 18-minute
recording period. EMG was measured at postural posi-
tion at 1 minute and 2 minutes. At 3 minutes, the subject
was asked to perform an empty swallow without a jig.
After deglutition, the signal was recorded at 3.5, 4, 5, 7,
and 10 minutes, and the jig was placed on the maxillary
incisors. At 11 minutes, another empty swallow was ini-
tiated on the jig. Recording at postural position then
lasted for 7 more minutes with the jig in place, and the
values were observed at 11.5, 12, 15, and 18  minutes (Figs
1 and 2). Each time, the mean EMG amplitude was picked
up during periods of 10 seconds and measured peak to
peak with an algorithm after manual positioning of the
cursors. The validity of the measurements was assessed
by calculating the coefficient of variation (CV = 0.07) and
the between-subject reproducibility (P < .001).

Trace measurements and data analyses were per-
formed in blind conditions. After testing the normality
of the distributions, the mean EMG values in µV 
(± standard error of the mean) were compared and 
analyzed. General linear models for a 2-way analysis of
variance (ANOVA) with repeated measures were used
to test the group effects as the independent factor
and the time effects as the repeated factor (Statistica
software, Statsoft). A Student-Newman-Keuls test was
carried out as a post hoc test. Paired or unpaired
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Student t tests were also used when necessary. The sig-
nificance level was set at P < .05.

Results

There was no difference in EMG activity at postural 
position between painful and pain-free sides for both
muscles in all groups (paired Student t test) at each
recording time with or without a jig. Left and right side
values were therefore pooled. 

EMG Activity at Postural Position 

Two-way ANOVA (with time as a repeated factor) ap-
plied to the temporal and masseter muscles indicated
a significant difference between groups (F3,108 = 17.9
for temporal muscles and F3,108 = 6.8 for masseter mus-
cles; P < .001) and between time points (F10,1080 = 11.2
for temporal muscles and F10,1080 = 11.2 for masseter
muscles; P < .001) (Figs 1 and 2, Table 1). The Student-

Newman-Keuls test indicated that both the temporal
and masseter values of the 2 pain groups differed from
the values of the 2 pain-free groups. The effect of time
on the EMG values depended on the group under con-
sideration (F30,1080 = 10.0 for temporal muscles and
F30,1080 = 5.28 for masseter muscles; P < .001). The
comparisons made before and after swallowing, with
or without a jig, are shown in Figs 1 and 2. The 
myofascial group was the most influenced by the jig.
Values of the myofascial group were not significantly
higher than those of the neuropathic group without a
jig at 1 minute and at 2, 3.5, 4,5, 7, and 10 minutes 
(t test) but were significantly lower at 12 and 15 min-
utes (P < .01 for temporal muscles and P < .001 for
masseter muscles). Importantly, the myofascial group
values were significantly higher than those of controls
without a jig at 1 minutes and 2, 3.5, 4, 5, 7, and 10 min-
utes  (P < .001 for temporal muscles and P < .01 for
masseter muscles) although they reached the same
level after the first contact on the jig. 
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Fig 1 EMG activity of the ante-
rior temporalis muscle. Paired
Student t tests were used to com-
pare EMG values for the 4
groups. For the first swallow, val-
ues at 3.5, 4, 5, and 7 minutes
were compared to values at 2
minutes. For the second swallow,
values at 11.5, 12, 15, and 18
minutes were compared to val-
ues at 10 minutes. *P < .05, **P <
.01, ***P < .001 for myofascial
group; ##P < .01 for neuropathic
group; xxP < .01 for disc de-
rangement group; ++P > .01 for
control group.
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Fig 2 EMG activity of the su-
perficial masseter muscle. Paired
Student t tests were used to com-
pare EMG values for the 4
groups. For the first swallow, val-
ues at 3.5, 4, 5, and 7 minutes
were compared to values at 2
minutes. For the second swallow,
values at 11.5, 12, 15, and 18
minutes were compared to val-
ues at 10 minutes. *P < .05, **P <
.01, ***P < .001 for myofascial
group; xxP < .01 for disc de-
rangement group; ++P < .01, +++P
< .001 for control group.
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EMG Activity During Swallowing 

Two-way ANOVA showed a significant group effect in
the temporal and masseter muscles (F3,214 = 5.5 and
F216 = 6.4; P < .01) and a significant jig effect [F1,214 =
38.8 and F216 12.1; P < .001]. No interaction was found
between these 2 factors for either temporal or masseter
muscles (Figs 1 and 2, Table1). The neuropathic group
differed from all other groups (.001 < P < .05; Student-
Newman-Keuls), with higher EMG activity than the
other groups when swallowing on the jig. There was no
significant difference between the myofascial, disc 
derangement, and control groups. 

Discussion

Jig Effects

Patients with chronic orofacial pain displayed higher
tonic EMG activity.17 In this study, the jig induced a
transient decrease of the EMG activity, which was great-
est in myofascial pain patients. This effect, observed for
the first time, was remarkable since resting EMG was the
highest in this group before jig placement and the low-
est after it. However, this reduction did not continue, and
EMG activity kept rising until the end of the recordings.
The only study that recorded postural activity just after
placement of an interocclusal appliance examined only
asymptomatic subjects, and similarly to what was 
observed in the control group of this study, reported no
significant effect.15 Other studies observed the post-
poned action of an interocclusal appliance on EMG 
activity during a clenching task10,11,13 and showed vari-
able results, which are difficult to interpret. It is, however,
interesting to note that Scopel et al14 compared the
EMG activity in a masticatory myofascial group against
2 control groups (occlusal disturbances and asympto-
matic healthy subjects) after placement of a splint for
several weeks. In the myofascial group, the EMG activ-
ity reached the same values as in the control group after
splint therapy lasting 4 to 9 weeks until total pain relief.
It must be noted, however, that the postponed action 
induced by a long splint therapy is probably not the re-
sult of the same mechanisms as an immediate jig effect. 

The neuropathic pain group, which displayed a rel-
atively high resting activity, showed no change after jig
placement. Although likely of central origin in both
pain groups,17 EMG “hyperactivity” seen in neuropathic
pain patients seems to be centrally locked with no pos-
sibility of modulation of the central motor program, as
opposed to the jig-induced modulation observed in
myofascial pain patients. These results support the hy-
pothesis that the pathophysiologies of the 2 pain groups
differ in some respects. In addition, with the jig in place,
EMG activity was reduced for both muscles and in all
groups except for the neuropathic group. Values in the
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disc derangement group were similar to those of con-
trols, suggesting there was almost no involvement of
masticatory muscles in this pain-free group. 

Whereas most of the methods were different, the 
results are not at odds with those described in the
sparse literature on the topic. The only EMG studies
that described the jig effect were limited to clenching
and bruxism tasks.6–8 Other researchers used a hard
splint during voluntary contraction in healthy sub-
jects.9,12,15 The placement of each occlusal appliance
provoked a significant decrease in elevator muscle
activity during clenching. A recent short-term study
recorded the EMG activity in TMD patients self-
reporting tooth grinding during sleep.27 The authors
compared the effect of a so-called patented jig NTI-
Tension Suppression System to a flat occlusal splint on
the EMG events in the course of sleep. They observed
a reduction of the EMG activity during the bruxism 
periods with the jig only. In accordance with these 
previous works, the present study showed that EMG
activity during swallowing with the jig in place was 
reduced in all groups except for the neuropathic group
compared to swallowing without the jig.

Clinical Issues

The results showed that the jig device, applied as in this
study, influenced EMG activity to a different extent in
the 4 groups. The transient decrease in EMG postural
activity in myofascial pain patients cannot be consid-
ered as evidence to support the hypothesis of a long-
term muscle relaxation jig effect. However, this tran-
sient EMG decrease and the reduction of EMG activity
when swallowing with a jig could support certain short-
lasting clinical approaches, such as the recording of
centric relation closures and the reduction of a pre-
mature occlusal contact. 

Limitations of the Study

This study has several limitations. First, EMG recordings
of masticatory muscle activity at postural position 
depend on many factors, including the position of the
electrodes and the activity of nearby muscles.28 Since
the coefficient of variation found in the recordings of
EMG activity at postural position in the controls was
small,17 these factors could not have increased the
variability during the recordings. However, contami-
nation from the facial muscles cannot be totally 
excluded, at least for the temporal muscle. 

Further, the neuropathic group, and to a lesser 
extent the disc derangement group, were not totally 
homogeneous. The neuropathic group was also not
matched in age or in dental status with the controls 
because of the low prevalence of most pathologic 
neuropathic conditions under the age of 35.29

It must also be noted that this study did not use a
placebo jig (eg, with no palatal side). This would have
allowed for a more powerful crossover design.
Therefore, the differences seen in this study before and
after jig placement could be the result of a nonspecific
effect. This prohibits any interpretations about the
mechanism of the jig effect. However, the observed dif-
ferences between groups were controlled and are thus
considered as valuable data. In addition, it must be
noted that the reduction of muscle activity found in 
patients cannot be the consequence of a learned
“avoidance behavior” because patients were naive
about occlusal treatment. 

The relationship between the maxilla and mandible
was significantly different between groups; however, it
is unlikely that this had a strong impact on EMG or pain
since no association between these factors could be
seen across the 4 groups. 

Another major limitation of this study is the risk of
misinterpretation of the results. This is especially 
important to minimize the outcomes in regard to non-
scientific dental groups that are promoting the appli-
cation of various devices to treat TMD patients. The 
evidence suggests that the jig effect is very brief in pos-
tural position, lasting only a few minutes, and cannot
be considered favorable for treating patients with TMD
or neuropathic pain. The only evidence that this study
and others6–9,12,15,27 confirmed is that the jig reduced
the EMG activity of masticatory muscles during swal-
lowing, clenching, and bruxism tasks. In accordance
with these thoughts, the use of a stabilization splint with
TMD patients showed better results than the use of a
jig. In the study by Magnusson et al,30 which did not use
a placebo jig, the jig effect was consistent with a
placebo effect. 

Finally, 2 side effects of a jig worn regularly during
sleep over a period of several weeks must be pointed
out: (1) the posterior disocclusion could aggravate a
joint dysfunction because of the absence of posterior
contact, and (2) the lateral dental sectors in disocclu-
sion could grow out, causing a secondary anterior
open bite. 

Conclusion 

The use of a jig strongly but temporarily decreased the
masticatory muscle tone in myofascial pain patients. In
addition, using a jig decreased the masticatory muscle
activity during swallowing in control, disc derange-
ment, and myofascial pain groups but not in the neu-
ropathic pain group. These results support the common
use of the jig in dental clinical practice as a tool for the
recording of centric relation closures or for occlusal 
adjustment; however, the jig cannot be considered 
favorable for treating patients with neuropathic pain or
temporomandibular disorders. 
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