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The Influence of Cranio-cervical Posture on Maximal Mouth
Opening and Pressure Pain Threshold in Patients With
Myofascial Temporomandibular Pain Disorders
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Objective: The aim of this study was to assess the inﬂuence of
cranio-cervical posture on the maximal mouth opening (MMO)
and pressure pain threshold (PPT) in patients with myofascial
temporomandibular pain disorders.
Materials and Methods: A total of 29 patients (19 females and 10
males) with myofascial temporomandibular pain disorders, aged
19 to 59 years participated in the study (mean years±SD;
34.69±10.83 y). MMO and the PPT (on the right side) of patients
in neutral, retracted, and forward head postures were measured. A
1-way repeated measures analysis of variance followed by 3 pairwise comparisons were used to determine diﬀerences.
Results: Comparisons indicated signiﬁcant diﬀerences in PPT at 3
points within the trigeminal innervated musculature [masseter (M1
and M2) and anterior temporalis (T1)] among the 3 head postures
[M1 (F=117.78; P<0.001), M2 (F=129.04; P<0.001), and T1
(F=195.44; P<0.001)]. There were also signiﬁcant diﬀerences
in MMO among the 3 head postures (F=208.06; P<0.001). The
intrarater reliability on a given day-to-day basis was good with the
interclass correlation coeﬃcient ranging from 0.89 to 0.94 and 0.92
to 0.94 for PPT and MMO, respectively, among the diﬀerent head
postures.
Conclusions: The results of this study shows that the experimental
induction of diﬀerent cranio-cervical postures inﬂuences the MMO
and PPT values of the temporomandibular joint and muscles
of mastication that receive motor and sensory innervation by the
trigeminal nerve. Our results provide data that supports the
biomechanical relationship between the cranio-cervical region and
the dynamics of the temporomandibular joint, as well as trigeminal
nociceptive processing in diﬀerent cranio-cervical postures.
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ain in the masticatory muscles and arthralgia of the
temporomandibular joints are some of the features of
the term temporomandibular disorders (TMD) that have
been categorized into 3 major groups by the Research
Diagnostic Criteria (RDC) that is most commonly used to
classify symptomatology of TMD.1,2 Myofascial pain, disc
displacements, and arthralgia/osteoarthrosis constitute this
diagnostic grouping. TMD of myofascial origin is categorized by episodic pain with periods of exacerbation and
remission.3 Nevertheless, some patients may suﬀer persistent pain, and their prognosis is determined by psychometric evaluation (Axis II of the RDC/TMD). Myofascial
pain is frequently associated with the presence of trigger
points (TrPs) and the discomfort is considered to represent
a taut and painful disturbance of muscle and fascia that can
be local or referred with tenderness and pressure upon
palpation.4,5
It is well known that cervical spine tissues can refer
pain to the head and orofacial region.6,7 Comorbidity of
TMD and cervical spine disorders is quite common and
consists of a composite of functional limitation, pain,
tender points, and hyperalgesia indigenous to the upper
quarter.8 Some authors believe that neuronal plasticity,
local interactions, and general predisposing musculoskeletal
factors might be behind this coexistence, but the relationship between the orofacial and cervical region is strongly
rooted by dense neuromusculoskeletal and neurophysiologic connections.8,9 The trigeminal brainstem sensory
nuclear complex located within the suboccipital spine,
represents the prime neurophysiologic region where the
convergence of sensory information from the ﬁrst 3 cervical
spinal nerves converge with trigeminal aﬀerents, whereas
some ﬁbers descend to lower segmental levels.10–15 Therefore ascending cervicogenic and descending trigeminal
referral is mediated through the trigeminal brainstem
sensory nuclear complex.15,16 The convergence of diﬀerent
types of aﬀerent and eﬀerent neurotransmission on the
trigeminal nucleus together with the good evidence for
neuronal plasticity that is known to occur in chronic pain
states17–19 may account for the concomitant pain and
dysfunction of the cervical, temporomandibular joints, and
masticatory system because of changes in head posture.17,20
Forward positioning of the head may contribute to
or occur concomitantly with TMD,21,22 cervicogenic headache,23 and tension-type headache.24 Some authors support
the connection between TMD and head posture,20–22,25
whereas others do not.26,27 The mechanism whereby head
posture might be related to craniofacial signs and symptoms
is unclear. The neuroplastic changes associated with
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convergent aﬀerent inputs mentioned above might play a
considerable role. Further, it is noteworthy that changes in
head posture can alter the position of the mandible28,29 and
the activity of the masticatory muscles.30 Higbie et al31
demonstrated increased mouth opening in a forward head
position as compared with the neutral or retracted head
position, in healthy individuals. Furthermore, postural and
deep cervical ﬂexor training as well as cervical manual
therapy have been shown to improve TMD signs and
symptoms.21,32,33
Although Visscher et al27 did obtain a wide range
of head postures in both patients with craniomandibular
dysfunction and healthy ones, their results data did not
support the suggestion that craniomandibular dysfunction
is related to abnormal head posture, even in the presence of
cervical spine dysfunction. On the basis of their ﬁndings,
Olivo et al34 found that the association between head and
cervical posture with intra-articular or muscular TMD is
not clear.
Given the conﬂict in the literature as to whether there
is an association between head posture might be related
to craniofacial signs and symptoms; the aim of this study is
to assess the inﬂuence of cranio-cervical posture on the
maximal mouth opening (MMO) and pressure pain threshold (PPT) of the trigeminal region in patients with
myofascial TMD pain.

MATERIALS AND METHODS
Patients
TMD patients were recruited from November 2008 to
March 2009 and were referred from 3 private dental clinics
in Madrid, Spain. Patients were selected if they met all of
the following criteria: (1) a primary diagnosis of myofascial
pain as deﬁned by the Axis I, category Ia and Ib (ie,
myofascial pain with or without limited opening), of the
RDC/TMD,2 (2) bilateral pain involving the masseter and
temporalis, (3) a duration of pain of at least 6 months, (4) a
pain intensity corresponding to a weekly average of at least
30 mm on a 100 mm visual analog scale, and (5) a presence
of bilateral TrPs in both the masseter and temporalis
muscles diagnosed following the criteria described by
Simons et al.35 TrPs were diagnosed according to the
following criteria: (1) presence of a palpable taut band in
skeletal muscle, (2) presence of a hypersensitive tender spot
within the taut band, (3) local twitch response elicited by
the snapping palpation of the taut band, and (4) reproduction of referred pain in response to TrP compression. These
criteria have shown good interrater reliability (k) ranging
from 0.84 to 0.88.36
All patients included in the study were examined by
an experienced TMD specialist, with more than 4 years of
clinical practice, from the University Center of Clinical
Research of the Cranial-Cervical-Mandibular System,
Faculty of Medicine, San Pablo CEU University.
Patients were excluded if they presented any signs,
symptoms, or history of the following diseases: (1) intraarticular disc displacement, ostheoarthrosis, or arthritis of
the temporomandibular joint (TMJ), according to categories II and III of the RDC/TMD2; (2) history of traumatic injuries (eg, contusion, fracture, and whiplash injury);
(3) systemic diseases: (ﬁbromyalgia, systemic lupus erythematosus, and psoriatic arthritis); (4) neurologic disorders
(eg, trigeminal neuralgia); (5) concomitant diagnosis of
any primary headache (tension type or migraine); and
r
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(6) current or recent therapy for the disorder within the
previous 2 months.
Each participant received a thorough explanation
about the content and purpose of the treatment before
signing an informed consent relative to the procedures. All
procedures were approved by the local ethics committee in
accordance with the Helsinki Declaration.

Experimental Procedures
Each patient with myofascial TMD pain were
subjected to a protocol for assessing maximum active
opening and PPT in 3 diﬀerent cranio-cervical postures as
follows and illustrated in Figure 1:
Neutral head posture (NHP) deﬁned as the position
assumed when the individual was told to sit and maintain
their head in a vertical position. This position was further
conﬁrmed as neutral if the tragus of the ear and acromion
were bisected by a plumb line.
Forward head posture (FHP) deﬁned as anterior
translation of the head with or without lower cervical
ﬂexion. It is claimed that the FHP is associated with an
increase in upper-cervical extension.37,38
Retracted head posture (RHP) deﬁned as posterior
translation of the head over the trunk associated with
upper cranio-cervical ﬂexion and extension of the lowto-mid cervical spine.39
All measurements were conducted by 2 physiotherapists who had experience in research evaluations, one in
charge of placing the patient in the measurement position
and the other responsible for the recording of MMO
and PPT. All patients underwent 3 measurements of each
variable in the 3 head positions on 3 diﬀerent days. A
washout period of 24 hours was incorporated between each
measurement day.
A software program was used to obtain blocked
randomization of the size to arrange the order of measurement (GraphPad Software, Inc, CA). An average of 15
minutes per patient was required to perform the randomized measurements of MMO and PPT in NHP, FHP, and
RHP. Every patient maintained their head in each position
for 5 seconds during these measurements.

Establishment of the Measurement Positions
A plumb line hanging from the ceiling and a cervical
range of motion (CROM) device (Performance Attainment
Associates, 958 Lydia DR, Roseville, MN) was used
to determine each patients’ cranio-cervical postures. The
CROM instrument measured the degree of FHP or RHP
and the active cervical range of movement. The CROM
instrument uses a clear plastic eyeglass-like frame with 2
dial-angle meters, a head arm that includes a vertebral
locator and bubble leveller (Fig. 2). The head arm was
placed in the frame of the CROM horizontally to the head.
The base of the vertebral locator was placed on the C-7
spinous process so that the bubble leveller was centered
within the 2 vertical lines on the dial with the examiner
standing to the left of the patient to read the sagittal plane
meter (Fig. 2). When the sagittal plane meter read zero and
with the head arm horizontal (parallel to the ﬂoor), the
intersection of the head arm and vertebral locator was
recorded as the head posture measurement in centimeters.
Excellent reliability has been showed for the measurement
of FHP using the CROM instrument [intrarater reliability
www.clinicalpain.com |

49

La Touche et al

Clin J Pain



Volume 27, Number 1, January 2011

FIGURE 1. Measurement of maximum mouth opening with TheraBite, controlling the head position with the CROM device and plum
line: A, retracted head posture. B, Forward head position. Measurement of pressure pain thresholds at masseter and temporalis muscles
with a mechanical algometer, controlling head position with CROM device: C, forward head position. D, Neutral head position. CROM
indicates cervical range of motion.

(interclass correlation coeﬃcient, ICC=0.93) and interrater
reliability (ICC=0.83)].40
Cranio-cervical postures were measured in the sitting
position attained by instructing the patient to sit in a
comfortable upright position with the thoracic spine in
contact with the back of the chair. The feet were positioned
ﬂat on the ﬂoor with knees and hips at 90 degrees and arms
resting freely alongside.
Forward and retruded head postures were achieved by
initial placement into the NHP using the plumb line as
explained earlier. Movement into a FHP was performed
with the CROM after verbal instruction to position the
head forward in a horizontal plane allowing the tragus to be
aligned to a target plumb line placed 8 cm anterior to the
base plumb line. Each patient was instructed to continually
maintain their eyes at the same horizontal level while being

told to “slide your jaw and head forward until the examiner
tells you to stop” upon reaching the target plum line (Fig. 1).
Movement into a RHP was also performed with the
CROM by instruction to position the head posteriorly in
a horizontal plane allowing the tragus to be aligned to the
target plumb line placed 4 cm posterior to the base plumb
line. Each patient was instructed to continually maintain
their eyes at the same horizontal level while being told to
“slide your jaw and head backward until the examiner tells
you to stop” upon reaching the target plum line (Fig. 1).

Measurement of MMO
The MMO was measured with a TheraBite range of
motion scale (Model CPT 95851; Atos Medical AB;
Sweden) (Fig. 2). The patients were told to: “Open your
mouth as wide as possible without causing pain or

FIGURE 2. Description and representation of measurement devices: TheraBite scale (A); CROM device: plastic eyeglass-like frame with 2
dial-angle meters (B), head arm (C), and vertebral locator and bubble leveller (D).
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discomfort.” Interincisal distance was then recorded by
placing one end of the TheraBite scale against the incisal
edge of one central mandibular incisor with the other end
against the incisal edge of the opposing maxillary central
incisor (Fig. 1). Earlier research has shown excellent
intrarater (0.92 to 0.97) and interrater (0.92 to 0.93)
reliability when assessing MMO in 3 diﬀerent craniocervical positions.33

Measurement of PPT
The PPT was deﬁned as the amount of pressure that
a patient would initially perceive as painful.41 PPTs have
been assessed with a mechanical pressure algometer (Pain
Diagnosis and Treatment Inc, Great Neck, NY) which
was used in this study. The instrument consists of a 1 cm
diameter hard rubber tip, attached to the plunger of a
pressure (force) gauge. The dial of the gauge is calibrated
in kg/cm2 and the range of the algometer is 0 to 10 kg
with 0.1 kg divisions. Earlier research has shown that the
reliability of pressure algometry is as high as [ICC=0.91
(95% conﬁdence interval, CI 0.82-0.97)].42
Before the evaluation, 3 speciﬁc cutaneous regions
overlying the masseter and temporalis were marked with a
pencil. Algometric measurements were then performed at 2
masseteric sites and 1 temporalis site as delineated by:
masseter muscle (M1 and M2) and temporalis muscle (T1)
(Fig. 3). During the measurements, the algometer was held
perpendicular to the skin (Fig. 1) and the patient was told
to immediately alert the assessor when the pressure turned

Influence of Cranio-cervical Posture on TMD Pain

TABLE 1. General Data of the Analyzed Patients

Demographic and Clinical Data

Mean

SD

Age (y)
Weight (kg)
Height (cm)
Duration of pain (mo)
VAS (mm)

34.69
68.83
166.72
9
39.7

10.83
7.87
8.52
2.44
1.78

SD indicates standard deviation; VAS, visual analog scale.

into a sensation of pain, at which point the mechanical
stimulus was stopped. Three consecutive measurements
were obtained by the same assessor, with a pause of 30
seconds between measurements. The mean of 3 measures
was calculated and used for analysis. All measurements
were performed on the right side because of the disturbance
induced by the dial-angle meter of the CROM at the left
side (Fig. 1).

Statistical Analysis
Data are expressed as mean, SD, and 95% CI. The
Kolmogorov-Smirnov test was used to determine the normal
distribution of the variables (P<0.05). A 1-way repeated
measures analysis of variance (ANOVA) followed by 3 pairwise comparisons was used to determine diﬀerences in MMO
and PPT among the 3 diﬀerent head postures. Post-hoc
comparisons were conducted with the Bonferroni test.
Intrarater reliability of repeated measures was determined
from the ICC by means of the 2-way model, the 95% CI,
and the standard error of the measurement (SEM). The
strength of the ICC was interpreted as <0.50=poor; 0.50
<0.75=moderate; 0.75 <0.90=good; and >0.90=excellent. The ICC and SEM convey diﬀerent information about
reliability of a measure. The analysis was conducted at 95%
CI and P value less than 0.05 was considered to be
statistically signiﬁcant. Statistical analyses were carried out
using the Statistical Package for Social Sciences, Version 15.0
(SPSS, Chicago, IL).

RESULTS
The general demographic data and pain-related data
are shown in Table 1. Figure 4 represents the study sample
size and the reasons for exclusion of the patients. All the
patients who started the study were analyzed, and there
were no dropouts or losses.

51 patients screened

Causes for exclusion
29 patients included
(19 females)
(10 males)

FIGURE 3. Pressure pain threshold measurement sites at
temporalis and masseter muscles. T1: located 3 cm above the
line between the lateral edge of the eye and the anterior part of
the helix on the anterior fibers of temporalis muscle. M1: located
2.5 cm anterior to the tragus and 1.5 cm inferiorly. M2: located
1 cm superior and 2 cm anterior from the mandibular angle.
r
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22 patients excluded

29 patients analysed
0 losses or dropouts

FIGURE 4. Flow diagram of the patients in this study. RDC
indicates Research Diagnostic Criteria; TMD, temporomandibular
disorders.
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TABLE 2. Descriptive and Intrarater Reliability Statistics for
Measurements of MMO in Patients With Myofascial TMD Pain
(N=29) in the 3 Cranio-cervical Postures
NHP
RHP
FHP

95% CI

ICC 95% CI for ICC SEM

40.8±3.12 39.69-42.07 0.93
36.8±3.6 35.69-38.25 0.93
43.7±2.93 42.58-44.81 0.94

0.89-0.96
0.85-0.96
0.90-0.97

0.78
0.92
0.68

CI indicates conﬁdence interval; FHP, forward head posture; ICC,
intraclass correlation coeﬃcient; MMO, maximal mouth opening; NHP,
neutral head posture; RHP, retracted head posture; SEM, standard error of
the measurement; TMD, temporomandibular disorders.

*
*
* *

3,00

PPT (kg/cm2)

Posture Mean±SD



2,50

*

The intrarater reliability on a given day-to-day basis
was excellent with ICC ranging from 0.92 to 0.94 for MMO
among the 3 cranio-cervical postures. Reliability coeﬃcients, ICC associated 95% CI, and SEM values for MMO
are presented in Table 2. A 1-way repeated measures
ANOVA followed by 3 pair-wise comparisons indicated a
signiﬁcant diﬀerence in MMO among the 3 cranio-cervical
postures (F=208.06; P<0.001). Post-hoc results revealed
that the MMO was higher in FHP compared with the NHP
(diﬀerence between means=2.81 cm) and the RHP (diﬀerence between means=6.81 cm) (P<0.001). Furthermore,
the MMO of the NHP was higher when compared with the
RHP (diﬀerence between means=4 cm) (P<0.001). Table 2
summarizes MMO assessed among the 3 cranio-cervical
postures.

PPT
The intrarater reliability on a given day-to-day basis
was good with ICC ranging from 0.89 to 0.94 for PPT
among the 3 cranio-cervical postures. Reliability coeﬃcients, ICC associated 95% CI, and SEM values for PPT
are presented in Table 3. A 1-way repeated measures
ANOVA followed by 3 pair-wise comparisons indicated a
signiﬁcant diﬀerence in PPT of the 3 measurement points
among the 3 cranio-cervical postures [M1 (F=117.78;
P<0.001); M2 (F=129.04; P<0.001); and T1 (F=195.44;
P<0.001)]. Results of the post-hoc test for multiple
comparisons between PPT among the 3 cranio-cervical
postures are presented in Figure 5. Table 4 summarizes the
PPT among the 3 head postures.

DISCUSSION
The experimental posture model used in this study
showed that MMO and PPT values become modiﬁed
among the induced cranio-cervical postures. MMO and
PPT values in the NHP were between those obtained in the
FHP and RHP. We observed the highest MMO in the FHP

*

*
*

*

*

NHP
RHP
FHP

2,00
1,50
1,00
0,50
0,00
M1

MMO
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M2

T1

FIGURE 5. Comparison of the means of pressure pain thresholds
(PPT) measures at masseter and temporalis muscles in relation to
3 cranio-cervical postures: neutral head posture (NHP), retracted
head posture (RHP), and forward head posture (FHP). Error bars
indicate SD and *P < 0.001.

and the lowest in the RHP. However, the PPT values did
not correspond with those obtained for the MMO as they
were lower in the FHP. In addition, the intrarater reliability
of the model used to assess MMO and PPT was good.

MMO
The results obtained in the assessment of MMO in
the 3 diﬀerent postures (NHP 40.8 mm, RHP 36.8 mm, and
FHP 43.7 mm) correspond with the results obtained by
Higbie et al31 with healthy individuals (NHP 41.5 mm,
RHP 36.2 mm, and FHP 44.5 mm). The coincident values
support the existence of a functional integration between
the anatomic and biomechanical relationship of the
temporomandibular and cranio-cervical regions that has
been tested earlier by static and dynamic means. Eriksson
et al43 and Zafar et al44 have demonstrated parallel and
coordinated head-neck movements during concomitant jaw
movements. Häggman-Henrikson et al45 found a limitation
of jaw movement and a shorter duration of jaw opening/
closing cycles when experimental ﬁxation of the neck was
performed.
The variations of MMO in diﬀerent head positions can
be explained by diﬀerent actions of the masticatory and
cervical muscles as well as intra-articular variations of
condylar motion. Visscher et al46 found small changes in
the intra-articular distance of the TMJ when it was
measured in diﬀerent cranio-cervical postures. Recently
Ohmure et al47 observed posterior condylar positioning in
the presence of a forced FHP, which may be a predisposing
factor toward intrinsic TMJ disorders resulting from
cumulative muscular and ligamental microtrauma of
abnormal postural origin.48 However, this factor has yet
to be supported by clinical research.49,50 Olmos, et al51
demonstrated that after a TMJ treatment in symptomatic

TABLE 3. Descriptive Statistics for Measurements of PPT (kg/cm2) in Patients With Myofascial TMD Pain (N=29)

NHP

RHP

FHP

Measurement Points

Mean±SD

95% CI

Mean±SD

95% CI

Mean±SD

95% CI

M1
M2
T1

2.2±0.61
2.4±0.61
2.43±0.58

1.97-2.44
2.17-2.64
2.2-2.65

1.91±0.52
2.1±0.55
2±0.58

1.71-2.11
1.91-2.35
1.84-2.28

1.73±0.48
1.91±0.55
1.82±053

1.55-1.92
1.7-2.12
1.62±2

CI indicates conﬁdence interval; FHP, forward head posture; NHP, neutral head posture; PPT, pressure pain threshold; RHP, retracted head posture; SD,
standard deviation; TMD, temporomandibular disorders.
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TABLE 4. Intrarater Reliability Statistics for Measurements of PPT in Patients With Myofascial TMD Pain (N=29) in the 3 Cranio-cervical
Postures

NHP

RHP

FHP

Measurement Points

ICC

95% CI for ICC

SEM

ICC

95% CI for ICC

SEM

ICC

95% CI for ICC

SEM

M1
M2
T1

0.93
0.91
0.89

0.87-0.96
0.84-0.95
0.82-0.94

0.16
0.18
0.19

0.9
0.92
0.94

0.82-0.94
0.86-0.96
0.89-0.97

0.16
0.16
0.14

0.93
0.92
0.92

0.87-0.96
0.87-0.96
0.86-0.96

0.12
0.15
0.13

CI indicates conﬁdence interval; FHP, forward head posture; ICC, intraclass correlation coeﬃcient; NHP, neutral head posture; PPT, pressure pain
threshold; RHP, retracted head posture; SD, standard deviation; SEM, standard error of the measurement; TMD, temporomandibular disorders.

patients there seemed to be an increase in the retrodiscal
space and decrease in the distance between the shoulder and
external auditory meatus. Therefore, an improved condyle
fossa relationship was apparent as the resting condylar
position became more anterior in conjunction with a
reduction of the FHP.
Recent evidence and the results of this study support the
existence of a relationship between the biomechanical action
of the cranio-cervical region and jaw movements, but our
results do not show the degree of clinical implication that the
diﬀerent postures have speciﬁc to intrinsic TMJ disorders.

PPT
Our ﬁndings show that PPT values modify depending
upon the head posture in which they are measured. This
variability could be because of increased excitability of
the trigeminal muscular nociceptors induced by diﬀerent
cranio-cervical postures within which the PPT was measured. In relation to orofacial nociception, an interaction
between somatosensory processing and sensory-motor
function is supported by our data.52
The results of our research cannot determine the
reason by which the PPT decreases in the RHP and FHP as
compared with the NHP values. However, if our data
is added to the ﬁndings of others it may lead to the
development of diﬀerent theories that oﬀer additional
explanations. We suggest that the PPT variations may be
because of experimental biomechanical modiﬁcations of
muscle and soft tissue that were produced when the patients
tried to hold the FHP and the RHP, which generated
augmented electromyography (EMG) activity and masticatory reﬂexes. Modiﬁcation of the activity produced at
each of the aforementioned postures could be causing PPT
alteration. Furthermore, increased jaw-reﬂex activity may
be triggered by enhanced fusimotor drive, thereby elevating
muscle spindle discharge resulting in reﬂex facilitation.
Elevated fusimotor drive may in turn lead to increased TMJ
stiﬀness and pain. Earlier research has supported the
premise that experimental pain can augment masticatory
reﬂex activity.53–56
A recent study has shown that masseteric EMG
activity increases in the presence of a forced FHP.48 In
addition, EMG changes in the suprahyoid muscles have
been observed in experimentally induced FHP.57 However,
in direct contrast, earlier studies have found increased
masticatory EMG activity in head extension,58 which is
a component of the RHP. Johansson and Sojka59 have
proposed a model to explain the spread of muscle pain
based on the g-motoneuron system in which muscle stiﬀness
and pain are increased by enhanced activity of primary
muscle spindle aﬀerents. This hypothesis may explain some
of the results of this study, however, such thoughts are only
r
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theoretical reﬂections and future research needs to prove
whether postural changes truly alter the nociceptive trigeminal mechanism.

Study Limitations
The results of this study must be taken with caution
because the objective measurements were performed in
an experimentally forced posture and not a natural one. It
would also be interesting to determine in future research
whether the PPT is modiﬁed with diﬀerent natural postures
and whether postural alterations may aﬀect or may be an
aggravating factor in the development of orofacial pain. It
is also important to state that our participant sample only
included patients with myofascial TMD. Therefore, it is
imperative that future research apply the same methodology with healthy individuals and other cohorts of TMD
to determine whether the results can be replicated.

Clinical Implications
The anatomic and physiological interaction between
the cranio-cervical and temporomandibular regions as
showed in this research supports the concept of a functional
trigeminocervical coupling during jaw activities that inﬂuences the inherent modiﬁcations that we observed in MMO
and PPT. This factor must be taken into account during
patient evaluation to control for variations in measurement.
The methodology that we used can result in a more
structured assessment of the MMO and PPT in neutral
position, within which we observed that average values were
obtained with excellent intrarater reliability. Postural treatment has already been shown to be useful for reducing TMD
myofascial pain and improving MMO.33,60 We have demonstrated experimentally that pain thresholds at the trigeminal
area can be modiﬁed only by changing the cranio-cervical
posture. As PPT values diminish in FHP and RHP, it would
be useful to consider new therapeutic strategies to improve
the cranio-cervical posture toward a NHP and future
research should determine whether postural treatments can
help to modulate pain in myofascial TMD patients.

CONCLUSIONS
The results of this study shows that the experimental
induction of diﬀerent cranio-cervical postures inﬂuences
the MMO and PPT values of masticatory and joint function of the temporomandibular complex. Our observations
support the concept of a biomechanical relationship and
interaction within the trigeminocervical complex as well as
inherent nociceptive processing in diﬀerent cranio-cervical
postures. Why or how postural modiﬁcations inﬂuence the
PPT and MMO values are issues that are beyond the scope
of this study.
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