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A Randomized Clinical Trial Assessing the Efficacy of 
Adding 6 � 6 Exercises to Self-care for the Treatment
of Masticatory Myofascial Pain

Myofascial pain (MFP) is the most common disorder caus-
ing chronic pain in the head.1 Fifty-five percent of
patients complaining of head and neck pain have a pri-

mary diagnosis of MFP.2 Clinically, MFP of the masticatory mus-
cles is characterized by a complaint of localized pain in the jaw
muscles that is replicated upon palpation of the painful area. The
Research Diagnostic Criteria for Temporomandibular Disorders
(RDC/TMD)3 define MFP as a complaint of pain in the mastica-
tory muscles at rest or during function as well as pain in the mus-
cle associated with localized areas of tenderness to palpation. Pain
is reported by the subject in response to palpation in at least 3 of
20 muscle sites.
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Aims: To determine whether Rocabado’s 6 � 6 exercise program
has an added benefit to self-care alone in reducing myofascial jaw
pain and improving forward head posture (FHP) in subjects with
myofascial pain and FHP at the end of 4 weeks. Methods: In this
double-blinded trial, 45 subjects (43 female and 2 male, mean age
24 years) were randomly assigned to self-care or self-care + 6 � 6
exercises. The primary outcome measure was intensity of jaw pain
on a numerical graphic rating scale (NGRS). Secondary outcome
measures were jaw pain on a verbal rating scale (VRS), neck pain
(NGRS and VRS), and change in head posture. Twenty-one 
subjects per group resulted in 80% power to detect a difference of
2 in the NGRS for intensity of jaw pain. Alpha was set at .05 for
statistical significance. Results: Both groups showed significant
statistical (P = .001) and clinical (> 2 on NGRS) improvement in
jaw pain intensity. Jaw pain and neck pain improved significantly
(P < .01) in both groups. There were no differences between
groups for any of the measures. A significant change in head pos-
ture was not detected in either group. Conclusion: The 6 � 6
exercises were not significantly more beneficial in reducing the
intensity of jaw and neck pain than self-care alone. Furthermore,
they were not beneficial in improving head posture within the 
4-week duration of this study. J OROFAC PAIN 2007:21:318–328

Key words: exercises, myofascial pain, posture, randomized 
clinical trial, self-care, temporomandibular disorders
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It has been postulated that forward head posture
(FHP) with rounded shoulders is 1 of the factors
involved in the development and perpetuation of
TMD and MFP.4–7 In theory, FHP alters the nor-
mal anatomic relationships, creating tension and
fatigue of the anterior suprahyoid muscles and
tightening the posterior extensor muscles. In addi-
tion, FHP has been hypothesized to translate the
mandible posteriorly and superiorly, which can
result in intrusion of the condyle upward and back-
ward into the glenoid fossa and may contribute to
dislocation of the articular disc, create more tension
in the masticatory muscles, and become a potential
source of facial pain and TMD.5,8,9

Treatment goals for reduction of MFP symp-
toms are to address contributing factors, decrease
pain, and restore normal muscle length, strength,
function, and coordination. Different treatment
modalities have been proposed for treating masti-
catory MFP; these include self-care (SC), medica-
tions, exercises, cognitive-behavioral interventions,
trigger-point injections, intraoral splints, massage,
physical therapy modalities, and alternative
medicine techniques.10–12

Guidelines for the treatment of TMD support
inexpensive and simple initial therapy of SC and
education about the condition.10–12 Rocabado pro-
poses a 6 � 6 home exercise program to be imple-
mented in combination with the SC program to
decrease pain, improve function of the masticatory
muscles, and correct FHP.13 The objectives of the
program are to learn a new postural position and
to restore original muscle length and normal joint
mobility and body balance. Although the 6 � 6
program is used clinically and is presented in the
TMD literature, both as a group14,15 and as indi-
vidual exercises,4,16–19 the group of exercises has
never been tested for its effectiveness. Several clini-
cal trials have been conducted to evaluate the
effect of postural training on TMD and/or
posture,18,20,21 but evidence is still lacking to sup-
port the efficacy of postural changes and exercises
for the relief of MFP and to correct FHP. 

The purpose of the present study was to deter-
mine if Rocabado’s 6 � 6 exercise program has an
added benefit to SC alone in reducing myofascial
jaw pain and improving FHP in subjects with MFP
and FHP at the end of 4 weeks. The primary null
hypothesis was that there would be no difference
between SC and SC plus Rocabado’s 6 � 6 exer-
cises for reduction of pain in the masticatory mus-
cles as measured by a numerical graphic rating scale
(NGRS) for pain intensity at the end of 4 weeks.

Materials and Methods

Study Design and Subjects

This was a double-blinded, randomized, controlled
clinical trial with an intervention period of 4
weeks. Forty-five consenting adults (43 female and
2 male, mean age 24 years) who met the inclusion
criteria were recruited through advertisements in
the University of Minnesota daily newspaper (n =
24) and flyers posted at the University of
Minnesota (n = 19) and from patients presenting
for treatment at the University of Minnesota TMJ
and Orofacial Pain Clinic (n = 2). Subjects were
randomly assigned to 1 of 2 experimental treat-
ment groups: (1) self-care (SC) and (2) self-care + 6
� 6 exercises (SC+). A stratified randomization
scheme using randomization tables matched treat-
ment groups for gender distribution and medica-
tion use (intake of 0 to 1 days of nonsteroidal anti-
inflammatory drugs [NSAIDs] per week versus 2
to 3 days per week).

Qualifying subjects were required to have a pri-
mary diagnosis of myofascial pain of the mastica-
tory muscles according to the RDC/TMD,3 and
their pain had to be duplicated by palpation of the
masticatory muscles. If active mouth opening was
limited, passive interincisal opening had to be at
least 40 mm. The examiner who determined eligi-
bility (PAL) had been previously calibrated to per-
form the RDC/TMD examination protocol. The
Temporomandibular Index (TMI), which has
acceptable reliability and validity, was the data
collection instrument used to complete the clinical
examination.22 The examiner’s reliability for the
TMI relative to the gold standard examiner (ELS),
showed an intraclass correlation coefficient (ICC)
greater than 0.85. Coexistent diagnoses of tem-
poromandibular joint (TMJ) arthralgia and disc
displacement with reduction were allowed. The
average pain intensity in the masticatory muscles
during the previous month needed to be rated
equal or greater than 4 on a 0-to-10 numerical
graphic rating scale (NGRS). Total pain duration
needed to be greater than 6 months, with pain fre-
quency equal to or greater than 3 days per week.
FHP, as defined by Kendall6 (the external meatus
of the ear had to be anterior to the lateral malleo-
lus in the sagittal plane) was another inclusion cri-
terion; its presence was confirmed with a plumb
line by the primary investigator (MM).  Subjects
needed to be between 18 and 65 years old.
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The exclusion criteria for all subjects included

• Systemic rheumatic disease and fibromyalgia
• Dental pathology
• Orofacial pain disorders
• TMJ disc displacement without reduction or

osteoarthritis as determined by history and clini-
cal examination

• Cervical structural pathology as determined by
history and physical examination using a
Cervical Range of Motion (CROM) goniometer
device23–25 and performed by an experienced
physical therapist (KLD)

• Current intake of over-the-counter analgesics
more than 3 days per week 

• Current use of narcotics, hypnotic drugs, seda-
tives, or muscle relaxants

If subjects took antidepressant or antianxiety
medications, they were required to have been on a
stable dose for the preceding 2 months. Subjects
with a concurrent major psychiatric disease
assessed by history or subjects unwilling to accept
allocation to the treatment groups were excluded
from the study.

The primary outcome measure was self-assess-
ment of pain intensity in the masticatory muscles,
as measured by an NGRS of 10 cm, with 0 labeled
“no pain” and 10 labeled “the worst pain imagin-
able.” Secondary assessment measures collected
included (1) pain intensity in the masticatory and
cervical muscles, which was rated on a previously
validated26,27 verbal rating scale (VRS) with the
categories no pain, mild, moderate, severe, and
very severe pain; (2) pain intensity in the cervical
muscles, which was rated on a previously validated
10-cm NGRS26,27; (3) change in head posture in
the sagittal plane while standing, as measured by
the horizontal distance from the tragus of the ear
to the acromion of the shoulder; and (4) overall
change in symptoms at the end of treatment mea-
sured on a 5-point scale (symptom-free, better,
unchanged, worse, and much worse).

Each participant was evaluated at 3 different
appointments: baseline, week 1, and week 4. Jaw
and neck pain levels were recorded at baseline,
week 1, and week 4; postural measurements were
taken at baseline and week 4, and overall change
of symptoms was documented at week 4. The pri-
mary investigator, who was blinded to the treat-
ments received, collected these data. Treatment
compliance was recorded daily by subjects in a
diary. Subjects were provided a chart to document
which specific SC recommendations and which
exercises they had completed each day of treat-

ment. There were 5 possible levels of compliance
depending on the percentage of time the subject
utilized the recommended treatments: level 0, <
20%; level 1, 20% to 40%; level 2, 40% to 60%;
level 3, 60% to 80%; and level 4, > 80%.
Compliance was evaluated during the first and last
weeks of the study.

Postural Measurements

The presence of FHP was determined with a
plumb line by the primary investigator as defined
by Kendall.6 Subjects were instructed to stand
comfortably, without shoes and with their feet
slightly apart, looking toward the horizon, and
focused on the reflection of their eyes in a hypo-
thetical mirror located in front of them.

To record the subjects’ baseline and posttreat-
ment head posture in the sagittal plane, and quan-
tify forward head posture, 3SPACE-FASTRAK
equipment was used.28,29 This system uses electro-
magnetic fields to determine the position and orien-
tation of a remote object. Magnetic field vectors are
generated by a transmitter and detected by a
receiver. The received signals are converted to a
mathematical algorithm that computes the
receiver’s position and orientation relative to the
transmitter. The system includes the hardware and
software necessary to generate and sense the mag-
netic fields, compute position and orientation, and
interface with the host computer. A pencil-like
device (stylus) is used for digitizing the desired
landmarks. The following anatomic landmarks
were marked on the subject’s left side with a pen:
(1) angle of the acromion of the shoulder, (2) tip of
the spinous process of C7, (3) most posterior aspect
of the tragus of the ear, and (4) lateral corner of the
eye. Two sensors were positioned in the trunk and
in the back of the head to detect anterior-posterior
sway. A chair was positioned next to the subject,
and the subject was allowed to rest his or her right
arm on it to increase his or her stability. 

Prior to recruitment of subjects, the primary
investigator was calibrated by taking 2 series of
measurements on 9 individuals 1 week apart. This
calibration exercise was designed to estimate the
reliability of measurements and the consistency of
landmark placement. The coefficient of variation
(CV) was used to estimate the reliability of these
measurements.

Four consecutive series of postural measure-
ments were made for each subject at baseline and
the end of treatment, and the means of these series
were calculated. From the landmarks recorded, the
values calculated were (1) head-shoulder differ-
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ence: distance in centimeters from the tragus of the
ear to the acromion of the shoulder in a horizontal
plane parallel to the floor; (2) neck inclination: the
angle (in degrees) formed by a line connecting C7
and the tragus of the ear with a horizontal line
parallel to the floor; and (3) cranial rotation: angle
(in degrees) formed by the line connecting the tra-
gus of the ear and the corner of the eye with a hor-
izontal line parallel to the floor (Fig 1).

Treatments

Treatment was initiated by a physical therapist
(KLD) at baseline after all measurements were
completed. She was familiar with the interventions
and had expertise in managing TMD. Subjects
returned to the clinic for review of their assigned
treatments after 1 week.

SC. A well-designed program18,30–32 that
included optimistic counseling, patient education,
reassurance about TMD symptoms, and encour-
agement to rest the masticatory muscles was used.
It included application of heat and ice; control of
maladaptive behaviors such as tooth clenching and
grinding, caffeine, gum chewing, stomach sleeping,
resting the jaw on the hand, and wide opening of
the mouth; and implementation of a pain-free diet,
bilateral chewing, and calcium intake.

Rocabado’s 6 � 6 Exercises (6 � 6). This pro-
gram included 6 exercises to be performed 6 times
a day and repeated 6 times each (Fig 2). 

1. Rest position of the tongue: Rests the tongue
and jaw and promotes diaphragmatic breathing
to decrease activity of the accessory muscles. 

2. Shoulder posture: Correction of abnormal
scapular protraction through shoulder girdle
retraction. 

3. Stabilized head flexion: Distraction of the upper
cervical spine and alleviation of mechanical
compressions; this allows the posterior cervical
muscles to elongate.

4. Axial extension of the neck: Distraction of the
cervical vertebrae, allowing tension reduction in
the supra- and infrahyoid muscles and enhanc-
ing the ability of the masticatory muscles to
relax. With this exercise, the sternocleidomas-
toid muscle takes a more normal posterior angu-
lation, which reduces further unnecessary mus-
cle activity to maintain that position. 

5. Control of TMJ rotation: Reduction of initiating
jaw movements with translatory component (ie,
protrusive movement in opening, talking or
chewing), therefore reducing masticatory muscle
activity and joint overload. 

6. Rhythmic stabilization technique: Induction of
muscle relaxation through the principle of recip-
rocal inhibition. When a muscle is actively con-
tracted, its antagonists are consequently relaxed.
Rhythmic stabilization also promotes the proper
jaw rest position through proprioception.

The physical therapist educated the subjects
regarding their jaw muscle condition. She also
explained the SC and 6 � 6 exercise program and
how to complete a diary of compliance, report
NSAID use, and report any adverse events. Both
groups received verbal and written explanations
and instructions in an identical standardized man-
ner. Effort was made to keep time spent with sub-
jects constant and equal for both groups. Subjects
were told that 2 exercise programs were being
tested for their effectiveness in relieving their jaw
pain. They were not told that their posture was
being evaluated. Following completion of the
experimental phase, all participants were informed
of their group assignment and offered further
treatment.

Shoulder-ear

Cranial
angle

Neck
angle

Fig 1 Postural measurements.
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Ethics

This project was approved by the institu-
t ional  review board for the Protect ion of
Human  Sub j e c t s  o f  t h e  Un i v e r s i t y  o f
Minnesota. After discussing all aspects of the
study, and prior to initiation of the study, all
subjects  gave their  written consent.  They
received $50 compensation for their time and
participation.

Statistical Methods

The primary outcome measure, intensity of jaw
pain rated on an NGRS, was analyzed using
repeated-measures analysis of variance (ANOVA).
The alpha level for statistical significance was set
at .05 (2-sided test). The secondary outcome mea-

sures—jaw pain intensity rated on a VRS and neck
pain intensity rated on an NGRS—were also ana-
lyzed using repeated-measures ANOVA. Postural
measurements were analyzed using a t test com-
paring the 2 treatment groups according to their
measurements at week 4, and a t test comparing
the treatment groups according to their change
from baseline to week 4. An adjusted analysis
using multiple linear regression models was per-
formed to test all primary and secondary hypothe-
ses. It controlled for baseline group differences
(age, sex, socioeconomic level, baseline jaw and
neck pain intensity, and baseline posture measure-
ment). To compare groups at baseline, a Fisher
exact test or Pearson’s chi-square test was used for
categorical data items and a 2-sample t test for
continuous data.

Fig 2 Rocabado’s 6 � 6 exercises.

1) Rest position of the tongue
•Make a “cluck” sound with your tongue.
•Maintain this position. Place front third of tongue against
palate with slight pressure. Do not allow tongue to touch
any teeth.

•Breathe through your nose. Be aware of using your
diaphragm for breathing versus the muscles in the front of
your neck.

2) Shoulder posture
•At the same time pull your should blades together and downward.

Incorrect Correct

4) Axial extension of the neck
•Do these motions all at once, gently: nod your head, glide
your neck backward, and stretch your head upward.

•Think of your chin being comfortably closer to your neck.

3) Stabilized head flexion
•Clasp hands firmly behind your neck to firmly stabilize neck.
•Keep head straight, then nod your head forward.

6) Rhythmic stabilization technique
•Tongue in correct position.
•Grasp your chin by placing your index fingers over your chin
and your thumbs under your chin.

•Apply gentle resistance sideways to right, then left.
•Apply gentle resistance to opening and closing.
•Do not allow jaw to move, ie, do not use excessive force.

5) Control of TMJ rotation
•Hold tongue in correct position (exercise 1).
•Monitor TMJs with your index fingers over the TMJs.
•Open and close your mouth, stopping if you feel the 
condyle (“ball”) of the joint move forward against your 
fingers. Do not allow your tongue to leave your palate.

•Chewing in this shortened range is helpful.

Incorrect Correct
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A mean group difference of 2 on the NGRS for
intensity of jaw pain has been reported to be the
minimum difference that is clinically significant.33

When the alpha for statistical significance was set
at .05, statistical power was set at 80%, and detec-
tion of a between-group difference was as small as
2, the sample size estimate per group was 21.
Recruitment was planned to continue until 21 sub-
jects per group completed the study to ensure that
the sample-size requirements for statistical power
were met.

Results

Baseline demographic characteristics did not differ
between study groups for age, gender distribution,
race, or education (Table 1, P ≥ .49). There were
no differences between groups in duration of jaw
pain, TMD diagnoses, or intake of selective sero-
tonin reuptake inhibitors (SSRIs) or NSAIDs
(Table 2, P ≥ .37). There were no differences
between groups in baseline values of jaw pain
intensity or postural measurements. The SC+

Table 1 Demographic Characteristics of Groups

SC (n = 22) SC+ (n = 20) Total (n = 42) P

Age (mean ± SD) 23.4 ± 2.1 25.1 ± 2.3 24.2 ± 10.0 .59
Gender (% females) 95.45% (21) 95.00% (19) 95.20% (40) > .99
Race

White 90.90% (20) 95.00% (19) 92.86% (39) .49
Asian 9.09% (2) 5.00% (1) 7.14% (3)

Education
Some college 50.00% (11) 50.00% (10) 50.00% (21)
College graduate 31.82% (7) 20.00% (4) 26.19% (11) .64
Postgraduate work 18.18% (4) 30.00% (6) 23.80% (10)

Number of subjects shown in parentheses.

Table 2 Baseline Characteristics of Groups

SC SC+ Total P

Duration of pain in years (mean ± SE) 5.65 ± 0.83 5.20 ± 0.87 5.4 ± 3.9 .71
Concurrent TMJ arthralgia 68.18% (15) 75.00% (15) 71.4% (30) .74
Concurrent TMJ sounds 50.00% (11) 65.00% (13) 57.1% (24) .37
MFP group Ia vs Ib 86.36% (19) 90.00% (18) 88.1% (37) > .99
Mean days of NSAID/wk 1.30 1.07 1.19 .55
Intake of SSRIs 22.73% (5) 15.00% (3) 19.00% (8) .67

Number of subjects shown in parentheses.

Table 3 Baseline Measures for Outcome Variables

SC SC+ Total P

Jaw pain  (NGRS) (mean ± SE) 5.16 ± 0.29 5.60 ± 0.31 5.4 ± 1.4 .30
Jaw pain (VRS)

None 0 0 0
Mild 18.2% (4) 10% (2) 14.3% (6) .50
Moderate 72.7% (16) 70% (14) 71.4% (30)
Severe 9.1% (2) 20% (4) 14.3% (6)

Neck pain  (NGRS) (mean ± SE) 3.32 ± 0.52 4.88 ± 0.55 4.1 ± 2.6 .047
Neck pain (VRS)

None 13.6% (3) 15% (3) 14.3% (6)
Mild 40.9% (9) 15% (3) 28.6% (12) .046
Moderate 45.4% (10) 45% (9) 45.2% (19)
Severe 0 25% (5) 11.9% (5)

Postural measures
Distance shoulder-ear (cm) 4.2 ± 0.4 3.9 ± 0.4 4.0 ± 1.8 .51
Neck angle (horizon-C7-ear) 50.4 ± 1.2 51.7 ± 1.2 51.1 ± 5.5 .45
Cranial angle (horizon-ear-eye) 20.9 ± 1.2 19.2 ± 1.3 20.1 ± 5.7 .33

Number of subjects shown in parentheses.
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group reported significantly higher scores of base-
line neck pain as measured in a NGRS (P < .047),
and there was a statistically significant difference
in the number of subjects with severe neck pain
measured on a VRS (Table 3). 

The primary investigator’s reliability for taking
postural measurements as expressed by CV was
0.066 for measurement of the neck angle, 0.17 for
measurement of the cranial angle, and 0.26 for
measurement of the linear measure shoulder to
ear. Forty-two subjects completed the study, 22 SC
subjects and 20 SC+ subjects. Three subjects with-
drew from the study: 1 from the SC group and 2
from the SC+ group.

Pain Measures

Both groups improved significantly in jaw pain
intensity as measured in a NGRS after 4 weeks (P <
.001), and the change in pain intensity was similar
for both groups (P = .82; Table 4, Fig 3). Decrease
in jaw pain intensity as measured in a VRS was sta-
tistically significant for both groups (SC: –0.73;
SC+: –0.65; P = .006); there was no significant dif-
ference between the groups (P = .68). Both treat-
ment groups improved significantly in neck pain as
measured by a NGRS (SC: –1.18; SC+: –1.60; P =
.002), and there was no difference between treat-
ment groups (P = .69). Even though groups differed
at baseline with respect to neck pain (NGRS; P =
.047), they did not differ in amount of change from
baseline; ie, the SC+ group started with higher
scores at baseline and finished with higher scores at
week 4 as well. When neck pain was measured on a
VRS, all subjects improved significantly (SC: –0.50;
SC+: –0.40; P = .01) without differences between
groups (P = .62; data not presented). 

Postural Measures

The only statistically significant difference between
groups was the change in cranial angle from base-
line to week 4 (SC: –1.49 degrees; SC+: +1.76
degrees; P < .01). Changes in neck angle were
–0.78 degrees for the SC group and –0.65 degrees
for the SC+ group (P = .89). Changes in the linear
measurement of the head-shoulder difference were
+0.56 cm for the SC group and +0.50 cm for the
SC+ group (P = .89).

Analysis of Sway

The values of sway were calculated by obtaining
the range of the 4 repeated sets of measurements
for each subject. For all subjects, the baseline aver-
age sway of the trunk was 0.95 cm, and the aver-
age sway of the head was 0.74 cm. Groups did not
differ significantly at either baseline or week 4 for
either trunk sway (P > .10) or head sway (P = .20).
There was no difference between groups in the
change of trunk sway (P = .08) from baseline to
week 4. However, groups did differ significantly in
change of head sway (P = .01). The amount of
sway remained the same for the SC group but
decreased from baseline to week 4 for the SC+
group.

Overall Change of Symptoms

The vast majority (90.9%) of subjects in the SC
group reported improvement of their symptoms,
4.5% reported no change, and 4.5% reported feel-
ing worse.  In the SC+ group, 85% of subjects
reported improvement of their symptoms, 10%
reported no change, and 5% reported feeling
worse. There were no statistically significant dif-
ferences between the 2 groups (P = .79).

Table 4 Mean Change ± SE in Jaw Pain Intensity—
NGRS

SC SC+ P

Baseline 5.16 ± 0.29 5.60 ± 0.31 .30
Week 4 3.05 ± 0.26 3.40 ± 0.27 .35
Change -2.11 ± 0.26 -2.20 ± 0.27 .82
P < .001 < .001

SC
SC+
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Fig 4 Change in jaw pain intensity (NGRS).
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Compliance with Treatment

During the first week of treatment, most subjects
in the SC group were distributed in higher levels of
compliance (levels 3 and 4); in the last week, there
was a slight improvement—100% of subjects had
levels of compliance 3 and 4. For  the SC+ group,
compliance in the first week was equally dis-
tributed over levels 2, 3, and 4; at the last week,
70% of subjects were at levels 3 and 4 and 30% at
levels 1 and 2. Compliance with the 6 � 6 exer-
cises was mainly at levels 3 and 4: 90% and 85%
of subjects for weeks 1 and 4, respectively. At
week 4, the SC group had significantly greater
compliance than the SC+ group (P < .05).

Subsequent Treatment

After the end of the study, 1 subject requested and
received further TMD care.

Adverse Events

No adverse events were noted by the clinicians or
reported by any of the subjects.

Post-hoc Power Analysis

Based on post-hoc power analysis with 21 subjects
per group and with a between-subject standard
deviation of 1.37, there was 80% power to detect
a between-group difference of 1.19 on the NGRS
and 90% power to detect a difference of 1.38.
Regarding differences between groups for change
from baseline, post-hoc power analysis revealed
that, with 21 subjects per group and with an aver-
age within-group variation of 1.56 for change
from baseline, there was 80% power to detect a
difference between groups of 1.35 and 90% power
to detect a difference of 1.56. 

Discussion

A statistically and clinically significant decrease in
the intensity of jaw pain was observed for both
groups, regardless of the treatment received.
Improvement of neck pain was statistically signifi-
cant but not clinically significant. In the present
study, the combination of Rocabado’s 6 � 6 exer-
cises and SC was not demonstrated to be superior
to SC alone for reduction of jaw pain intensity.
Furthermore, there was no treatment benefit asso-
ciated with the secondary outcome measures, neck
pain, and FHP. 

These results differ from those of Wright et al18

who reported a significant reduction of TMD
symptoms with posture exercises and SC (37%)
versus SC alone (5%; P < .001). Differences in
methodology between Wright’s study and the pre-
sent one could account for the different findings.
While in the present study the 2 treatment groups
were regarded equally in terms of attention given,
number of visits, and information supplied, in
Wright’s study the 2 groups were treated differently
relative to these parameters. In addition, Wright et
al used a different strategy to recruit subjects. 

Two other randomized clinical trials have been
carried out to study the same SC treatment as the
present study. One study32 compared SC with
cyclobenzaprine, clonazepam, or placebo for the
treatment of MFP. The group on placebo and self-
care reported a reduction in pain of 40.2%, similar
to the reduction in the present study (40.9%).
Another study31 evaluated splints versus SC
instructions and no treatment. Subjects receiving
SC experienced a 19% reduction in pain intensity
between baseline and the end of the study; this
change was not statistically significant. 

Another study has shown exercises with SC to
be no different than SC in decreasing jaw pain
intensity.34 Exercises included diaphragmatic
breathing, self-massage, heat, stretching, and coor-
dination exercises. The lack of statistically signifi-
cant differences may have resulted from the limited
power, the high dropout rate, and the low baseline
pain intensity values.

Previous case series have demonstrated the bene-
fit of exercises based on jaw movements for the
treatment of TMD pain, which demonstrates the
importance of conducting randomized clinical tri-
als. For the present study, it was decided to exam-
ine the benefit of the 6 � 6 exercises recommended
by Rocabado, a defined group of exercises com-
monly used in the TMD clinical practice but never
rigorously tested in a clinical trial as a group. The
main difficulty in comparing  results between stud-
ies is that most studies, including the present
study, use combinations of exercises, making it
impossible to assess the efficacy of each of the
techniques individually. The use of different exer-
cises is theoretically appropriate given that masti-
catory MFP typically involves more than 1 muscle.
Also, if MFP has a multifactorial etiology, this the-
oretically suggests the need for the use of multiple
treatments concurrently, which may yield a syner-
gistic effect.

Jaw pain intensity was selected as the primary
outcome measure in the present study. Pain is the
most common reason for seeking TMD
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treatment.35 Although frequency and duration of
pain are important to determine pain impact, pain
intensity is a widely used outcome to measure
pain, allowing for comparison of results between
studies. An NGRS was used as the scale for the
main outcome measure because it has been recom-
mended as an appropriate instrument to measure
pain; it is easy and reliable to use.36 It has also
been shown to have a higher precision in measur-
ing pain intensity than other pain scales, and it has
good sensitivity to detect changes in pain
intensity.37 Lastly, change in pain score as mea-
sured by an 11-point pain intensity scale and
patient global impression of improvement are sig-
nificantly correlated.33 It was determined a priori
that a change of 2 on the NGRS would be required
for clinical significance, as suggested by the litera-
ture. This would suggest that, on average, both
groups in the present study experienced meaning-
ful improvement. This was corroborated by the
subjects’ responses when asked about their impres-
sion of the overall change of their symptoms:
90.9% of the SC group and 85% of the SC+ group
responded that they were “better.”

Upon evaluation of the secondary outcome mea-
sures, the only difference between groups that was
statistically significant was the change in cranial
angle. A decrease in cranial angle for the SC group
indicated improvement in FHP; an increase indi-
cated worsening. However, the within-group
changes by themselves were not statistically signifi-
cant for either group. It can be hypothesized that if
the observed change in cranial angle had been sig-
nificant, a significant change in neck angle and/or
in head-shoulder difference would also have been
observed. Thus, in the present study, it was not
possible to assess whether a change in head pos-
ture was correlated with a change in jaw pain.

It has been estimated that posture measured in
the standing position while the subject is trying to
maintain equilibrium has an associated anterior-
posterior body sway of 1 to 3 cm.38 This can be a
source of inherent error. In the present study, the
mean values for all subjects’ head and trunk sway
were relatively small—0.74 cm and 0.95 cm,
respectively.

The head-shoulder difference has been used pre-
viously as a postural measure.38,39 Values of this
measure have been determined to be 2.1 to 2.8
cm38–41 in a normal population. In 2 separate stud-
ies of a TMD population, these values have been
found to be 1.49 cm18 and 3.2 cm.39 There are no
studies in the literature that show the typical val-
ues in an FHP population. The population in the
present study had a baseline value of 4.0 cm for

the head-shoulder difference. Compared to the
previous values, it can be suggested that the popu-
lation included in the present study had FHP.

Several reasons could account for the lack of
postural changes. Four weeks might have been
insufficient time for posture changes to occur.
Assessment of subjects for a longer period of time
after completion of treatment would have enabled
potential observation of the long-term benefits of
the treatments provided.

Also, if subjects had known that their posture
and change in posture were being evaluated,
results might have been different. In addition, the
exercises could have been ineffective in changing
head posture. Finally, focusing treatment only on
the cervical areas may have been insufficient to
result in an improvement, especially if subjects still
maintained a poor posture in the rest of the body.

The levels of compliance with self-care were
higher for the SC group than for the SC+ group at
week 4. It is possible that the complexity of any
given therapy is inversely correlated with compli-
ance. It could also be that some subjects satisfacto-
rily eased their symptoms relatively quickly and
thus felt less need to comply. Also, multiple treat-
ment options were available to the SC+ group, and
they may have self-selected to do only those treat-
ments that were easiest to do, made the most sense
to them, or appeared effective in addressing their
pain complaints. Measuring compliance of subjects
doing SC is difficult. A diary of compliance pro-
vides only an approximate guide as to what thera-
pies subjects used, and it acts as a reminder for
patients to do their treatments. However, the valid-
ity of self-reported compliance could be questioned. 

The lack of differences in jaw pain reduction
between groups could also be explained by the
optimistic counseling and education about TMD
leading to subjects’ realization of the benign nature
of the condition and having a positive effect on
subjects’ pain reports. Also, biobehavioral treat-
ments based on simple self-regulation programs
that rely heavily on a self-management approach
could be as effective as traditional therapies.34,42

Future research studies examining the relative
efficacy of the 6 � 6 exercises could be improved
by adding a baseline period of no-treatment for all
subjects prior to enrollment in 1 of the 2 treatment
groups. This would minimize the regression to the
mean phenomenon. Adding a placebo group
would allow isolation of nonspecific treatment
effects, and adding a no-treatment study group
would allow evaluation of the natural progression
of the symptoms. Recruiting more subjects from a
patient population would better extrapolate results
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to a care-seeking patient population. Increasing the
duration of therapy would increase the time for
greater changes to occur. Finally, using postural
exercises that address not only the jaw and the
neck but also the overall body might improve the
likelihood that the exercises could cause a measur-
able change in body posture.

Conclusions

The observed results indicate that SC alone is as
beneficial as SC plus 6 � 6 exercises for decreasing
the intensity of myofascial pain of the jaw and
neck over a 4-week study period. Using the present
study’s methodology, Rocabado’s 6 � 6 exercises
did not demonstrate an improvement in FHP. As a
consequence, the question of whether improve-
ment of FHP would impact TMD symptoms could
not be answered. While presenting evidence of the
benefit of these 2 therapeutic protocols for the
treatment of MFP, this study did not evaluate the
specific therapeutic effect of either of the tech-
niques used. Additional research studies are
needed to clarify the net benefit of specific physical
therapy exercises for the treatment of jaw pain and
FHP over other forms of treatment. 
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