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Background: Massage therapy is
included as part of a comprehensive
treatment plan for patients with temporo-
mandibular disorders (TMDs). However, it
displayed varying degrees of success. Pre-
existing psychosocial impairments may
be one of the possible factors affecting
the treatment response. This preliminary
study aimed to investigate the relation-
ships between psychological factors and
treatment outcomes of massage therapy
in myogenous TMD patients.

Methods: Twenty-two myogenous TMD
patients were enrolled in this single-arm
preliminary study. Baseline psychosocial
assessment was done using self-report
measures associated with chronic pain
severity, depression, anxiety, and non-
specific physical symptoms. Massage
therapy including the intraoral and extraoral
massage of the face and neck muscles was
performed twice a week for 4 weeks. Pain
intensity and quality of life related to oral
health were evaluated as treatment out-
comes before and immediately after eight
sessions of massage therapy.

Results: Regression analyses showed a
significant effect of depression on changes
in the quality of life after massage (8= 0.35,
p-value = 0.026). In addition, results showed
a significant effect of chronic pain severity
on changes in the pain intensity following
massage (B = 1.50, p-value = 0.027).

Conclusion: Our findings suggested
that psychosocial characteristics of myog-
enous TMD patients should be considered
as important factors that may adversely
affect pain intensity reduction and quality-
of-life improvement after short-term mas-
sage therapy.

KEYWORDS: Massage therapy; temporo-
mandibular disorders; psychosocial factors

INTRODUCTION

Temporomandibular disorders (TMDs)
are described as a set of musculoskeletal
conditions involving the masticatory mus-
cles, temporomandibular joints (TMJ), and
associated structures.(! TMDs are the most
frequent cause of chronic orofacial pain
condition of non-dental origin,? and are
among the three most common chronic
pain conditions, together with headache
and backache.® The main characteristics
of TMDs are pain and limitations of jaw
opening® that may affect daily activities,
resulting in lower quality of life.(®)

The multifactorial etiology of TMDs
has been well accepted.) Therefore, the
Research Diagnostic Criteria for TMD
(RDC/TMD), the most widely employed
diagnostic protocol for TMD, developed
a dual-axis system.(® Axis | assigns the
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clinical TMD diagnosis based on physical
signs and symptoms into three broad
groups including: masticatory muscle dis-
orders; joint disorders related to temporo-
mandibular disc derangements; and joint
disordersrelated to TMJ arthralgia, arthritis,
and arthrosis. Axis |l assesses psychosocial
status and pain-related disability.
Manfredini et al. stated that TMDs of
Mmuscular origin are the most frequently
diagnosed conditions, accounting for up
to more than halfthe patient cases attend-
ing TMD clinics throughout the world.(”)
This group of patients is often compro-
mised from a psychological, as well as a
social viewpoint, showing high rates of
chronic pain-related disability, depres-
sion, and non-specific physical (somatic)
symptoms.(8) Researchers believed that
the presence of psychosocial impairments
in myogenous TMD patientsis a challeng-
ing condition, since it affects treatment
outcomes.(@19 Notably, myogenous TMD
patients experienced less pain reduction
compared to patients presenting with joint
problems and other TMD symptoms.(12)
Moreover, several studies reported that
pre-existing psychosocial deficits, such as
somatic awareness and depression, repre-
sent risk factors for long-term persistence
of TMD pain.(31%) Additionally, depression
and anxiety have been stated as important
factors affecting the perception of pain.(1®
The aforementioned evidences clearly
indicate that some factors (e.g., psycho-
social) other than treatment modality
may influence the treatment outcomes.
Ignoring the affecting factors may be a
reason why some patients with TMD do
not respond to treatment interventions(1®)
and they have to receive different treat-
ment modalities.”) Furthermore, a lack of
attention to affecting factors on treatment
outcomes in TMD patients may result in
diversity in therapeutic options.('®) So a few
studies strongly recommended any spe-
cific treatment strategy in TMD patients.
19) Therefore, investigating the factors
affecting the treatment outcomes should
at least be considered important as treat-
ment modalities. To the best of our knowl-
edge, the number of studies concerning
the effects of psychosocial factors on the
TMD treatment outcomes is scarce.(29
Among various treatment modalities,
mMassage therapy has been suggested as
part of a comprehensive treatment plan
for TMDs, particularly for those of myo-
genic origin.2) This treatment could be

implemented by all clinicians (e.g., dentists,
Mmassage therapists, physical therapists,
etc.) who are specifically trained.(22) Mas-
saging the muscles of mastication has
been stated as a useful method, given its
positive effects on pain reduction, increase
in joint mobility, elimination of adherences
among muscle fibers, increase in local cir-
culation and overall relaxation, increase in
the mandible range of motion, and reduc-
tion in the electromyography activity of the
muscles.(23) Therefore, massage therapy,
as a conservative treatment, is considered
the first-choice treatment modality for
TMDs due to its low risk of side effects and
high benefit-to-risk ratio.(242% However,
research that address the effectiveness
of massage therapy on TMDs have stated
varying degrees of success(2226-28) |t seems
that investigating factors influencing the
treatment response after massage therapy
may be helpful in TMD patients.
Therefore, the aim of this preliminary
study was to investigate the relationships
between psychological factors and treat-
ment outcomes of massage therapy in
myogenous TMD patients. We hypothesized
that a severe grade of disability related to
pain, depression, anxiety, and non-specific
physical symptoms would be associated
with lower clinical outcomes of massage
therapy in TMD patients. Knowledge of
psychosocial factors associated with treat-
ment outcomes of a specific intervention
such as massage therapy could support a
more personalized management approach
and facilitate clinical decision-making.

MATERIALS AND METHODS

This was a single-arm preliminary study.
Subjects were selected by convenience
sampling. The sample size was estimated
based on previous related study (out-
come measure: pain) with the power of
80% (B = 0.2) and o = 0.05.0” Twenty-two
subjects, who were clinically diagnosed
with bilateral myogenic pain, were needed
to recruit in this study (see Figure 1 for a
consolidated standards of reporting trials
(CONSORT) diagram of patients’ enroll-
ment). Subjects were voluntarily recruited
through social media announcements
and the university clinics of dentistry. One
expert dentist with more than 10 years of
experience in the management of patients
with TMD confirmed myogenic TMD
diagnosis according to the DC/TMD Axis |

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 17, NUMBER 3, SEPTEMBER 2024



BAGHERIMALAMIRI: PSYCHOSOCIAL FACTORS AND SHORT-TERM TREATMENT

Enrollment

Assessed for eligibility
(n = 30 patients)

| No meeting inclusion criteria

(n=6)
Declined to participate
B

(n=2)

v

Enrolled in the study
(n=22)

FIGURE 1. Consolidated standards of reporting trials (CONSORT) diagram of patients’ enrollment.

using the Persian version of the protocol.(29)
Myogenous TMD patients were enrolled
based on the eligibility criteria such as age
18 through 65 years, Persian language flu-
ency, and reporting untreated orofacial pain
in the last 3 months. The exclusion criteria
were history of TMJ surgery or injection,
history of obstructive sleep apnea, pain
due to systemic diseases (e.g., rheumatoid
arthritis), pain due to whiplash-associated
disorders, pregnancy, fibromyalgia, local
skin infection over the myofascial region
Mmuscles, symptoms related to disease in
the other parts of the stomatognathic
system (e.g., toothache, neuralgia), and
receiving another intervention for TMD
(pharmacology, oral appliance, and others)
throughout the duration of the study.

This study was performed according to
the ethical recommendations approved by
the university’'s institutional review board
(IR AJUMS.REC.1399.185). All patients were
informed about the study and gave their
written consent to participate.

Psychosocial Assessment

Prior to treatment, baseline evaluation of
some psychosocial criteria recommended
by DC/TMD Axis Il was performed for
detecting the participants’ psychosocial
status and then determining the relation-
ships between psychosocial status and
change in values of treatment outcome
measures.29) Assessment was done using
self-report measures associated with
chronic pain severity, depression, anxiety,
and non-specific physical symptoms.
Patients filled in the Persian versions of
the Graded Chronic Pain Scale (GCPS),

Beck Depression Inventory-Il (BDI-I1l), Beck
Anxiety Inventory (BAI), and Patient Health
Questionnaire-15 (PHQ-15).

The GCPS is a short, reliable, and valid
instrument that provides a quantitative
index integrating perceived pain intensity
and the extent to which pain is psycho-
socially disabling.®) The GCPS catego-
rizes patients into five levels as follows:
grade O, no pain or disability; grade |,
low-intensity pain and no or low disability;
grade I, high-intensity pain and no or low
disability; grade lll, high-intensity pain and
moderately limiting disability; and grade
IV, high-intensity pain and severely limit-
ing disability.(32) Sufficient psychometric
properties have been found for the Persian
version of the GCPS instrument.(33)

The BDI-Il consists of 21 self-reported
items evaluated on a 4-point Likert scale
(0-3) to measure the severity of depres-
sive symptoms. The total BDI score is
considered key to determine the depres-
sion severity. Therefore, higher total BDI
scores indicate more severe depressive
symptoms. The standard cut-off scores for
each level were: 0-9, normal; 10-18, mild
depression; 19-29, moderate depression;
30-63, severe depression.34 The validity
and reliability of the Persian version of the
BDI-Il have been confirmed.(3%

The BAI consists of 21 self-reported items
evaluated on a 4-point Likert scale (0-3) to
assess the intensity of anxiety symptoms
during the past week (score range, 0-63).
The standard cut-off scores for each level
were: normal, O-7; mild, 8-15; moderate,
16-25; and severe, 26-63. Higher total BAI
scores and levels indicate more severe
anxiety symptoms.(*4) The validity and

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 17, NUMBER 3, SEPTEMBER 2024



BAGHERIMALAMIRI: PSYCHOSOCIAL FACTORS AND SHORT-TERM TREATMENT

reliability of Persian version of the BAI have
been verified.(36)

The PHQ-15 is a widely used and vali-
dated screening instrument for assessing
non-specific physical symptoms (presence
of somatization).®”) It parallels the somati-
zation scale of Axis Il in the DC/TMD with
respect to construct and clinical utility.® It
consists of 15 items. Each question is scored
on a 3-point response scale ranging from
O (not bothered at all) to 2 (bothered a lot).
Total sum scores of 5,10, and 15 serve as cut-
points for mild, moderate, and high somatic
symptoms, correspondingly.® The PHQ-15
questionnaire has been translated and vali-
dated into Persian language and presented
adequate metric properties.39

Treatment Procedures

Massage therapy was performed by a
trained researcher with more than 5 years
of experience in this field. Treatment was
performed twice a week for 4 weeks with
at least a 48-h break between sessions. In
order to minimize or eliminate the myo-
fascial pain of the stomatognathic system,
a total number of eight massage therapy
sessions was recommended in previous
studies.#0-42) Therefore, in this study each
patient received eight massage therapy
sessions. The duration of each session was
approximately 45 min. Treatment included
intraoral and extraoral massage of the face
and neck muscles. The massaging method
used in this study was based on the “thera-
peutic protocol” of the study conducted by
Miernik et al.49) During each session, sev-
eral techniques of massage such as effleu-
rage, kneading, trigger points release, and
stretching were applied on the masticatory
muscles. Treatment began with effleurage
aiming to warm up the muscles and to
relax them before the intraoral massage.
Effleurage was soothing, stroking move-
ments along the fibers of the masseter
and temporalis muscles. It was used at the
beginning and the end of each session. The
next phase was kneading on the masseter
and temporalis muscles. So, the skin and
its underlying tissues were moved in a cir-
cular, rotating motion. The next step was
trigger points release. Release is defined
as pressing trigger points on the course of
the muscle with a fingertip, and gradually
increasing the pressure until the patient
feels no pain. After trigger points release,
stretching of the masseter muscles was
performed by pulling the muscle along the

pass of its fibers. In addition, the intraoral
Mmassage of the masseter was done while
the therapist placed her gloved fingers
into the patient’'s open mouth between the
cheekand the molarsand applied pressure
and created a pincer-like compression.(%3)

Massage was then performed on the
neck muscles for approximately 15 min,
including muscle release and stretching
of the upper trapezius, scalenes, sterno-
cleidomastoid (SCM), cervical erector spi-
nae, and the pectoralis major muscles and
surrounding fascia. Additionally, picking
up and twisting techniques were used on
the SCM and upper trapezius muscles for
releasing the trigger points.(“4)

Treatment Outcome Measures

In this study, pain intensity and quality of
life related to oral health were selected as
treatment outcomes that were measured
before and immediately after 4 weeks of
mMassage therapy. The pain intensity was
calculated using the numeric rating scale
(NRS), which consists of a grading scale
from O to 10, where O means no pain atthe
moment and 10 is the worst pain imagin-
able.*®) The Oral Health Impact Profile-14
(OHIP-14) was another instrument that
was completed by participants for assess-
ing the quality of life related to oral health.
Responses to OHIP-14 are scored with a
5-point Likert-type scale. In OHIP-14, the
total score varies from O as the minimum to
56 asthe maximum.Itisinterpreted that, as
the total score of OHIP-14 increases, quality
of life related to oral health decreases, and
the severity of the problem increases.(%¢)
The Persian version of the OHIP-14 ques-
tionnaire has been reported to be a valid
and reliable measurement tool.47)

Statistical Analyses

Statistical analyses were completed
with SPSS (version 22.0). The Kolmogorov—
Smirnov test was performed to verify the
data distribution. This confirmed the nor-
mal data distribution. Paired t-test was
used to compare values of NRS and OHIP-
14 before and after 4 weeks of massage
therapy. Alinear regression model was used
to assess the relationships between depres-
sion, anxiety, and non-specific physical
symptoms and mean difference (i.e., value
of after 4 weeks of massaging minus before
value) of NRS and OHIP-14. A p-value <0.05
was considered statistically significant.
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RESULTS

Twenty-two subjects (7 males, 15 females)
participated in this study. Demographicand
psychosocial characteristics of subjects are
displayed in Table 1. Distribution frequen-
cies of GCPS were as follows: 10 patients
with GCPS grade | and 12 patients with
GCPS grade |l. According to the correlation
analysis, depression score was significantly
associated with the mean difference value

TABLE 1. Demographic and Psychosocial Characteris-
tics of Participants (n = 22)

Study Variables Mean + SD
Age (years) 30.12 + 59.43
Height (cm) 165.06 + 8.72
Weight (kg) 72.46 * 8.06
BDI-II 15.77 +10.41

Normal (n =9, 40.9%)

Mild (n = 5, 22.72%)

Moderate (n = 3, 13.63%)

Sever (n =5, 22.72%)

BAI 16.40 +13.36
Normal (n = 8, 36.36%)

Mild (n =5, 22.72%)

Moderate (n = 2, 9.09%)

Sever (n =7, 31.81%)

PHQ-15 8.77 595
Mild (n =7, 31.81%)
Moderate (n =10, 45.45%)
Severe (N =5,22.72%)
Mean difference? of NRS
Grade | GCPS (n =10, 45.45%) 350 +1.51
Grade Il GCPS (n =12, 54.54%) 4.88 +1.25
Mean difference of OHIP-14
Grade | GCPS (n =10, 45.45%) 4.63 +1.74
Grade Il GCPS (n =12, 54.54%) 814 + 291

BAI = Beck Anxiety Inventory; BDI-Il = Beck
Depression Inventory-Il; GCPS = Graded Chronic Pain
Scale; NRS = numeric rating scale; OHIP-14 = Oral
Health Impact Profile-14; PHQ-15 = Patient Health
Questionnaire-15; SD = standard deviation.

aValue of after 4 weeks of massaging minus before
value.

TABLE 2. Correlation Analysis and Simple Regression
Results for Psychosocial Scores and Mean Difference
(Value of After 4 Weeks of Massaging Minus Before
Value) of OHIP-14

Psychosocial  Correlation Regression
Variables Analysis Analysis

R p-value p T p-value
BDI-I 055 0.017* 035 2.5] 0.02c*
BAI 004 0.82 017 104 031
PHQ-15 024 032 012 030 0.76
GCPS — — 221 092 037

BAI = Beck Anxiety Inventory; BDI-Il = Beck
Depression Inventory-Il; GCPS = Graded Chronic Pain
Scale; OHIP-14 = Oral Health Impact Profile-14; PHQ-
15 = Patient Health Questionnaire-15.

*Significant p-values.

TABLE 3. Correlation Analysis and Simple Regression
Results for Psychosocial Scores and Mean Difference
(Value of After 4 Weeks of Massaging Minus Before
Value) of NRS

Psychosocial Correlation Regression
Variables Analysis Analysis

R p-value p T p-value
BDI-II -0.01 096 0.006 016 0.87
BAI -015 054 0.04 110 0.29
PHQ-15 -0.08 0.75 0.007 0.06 0.94
GCPS — — 1.50 247 0.027*

BAI = Beck Anxiety Inventory; BDI-Il = Beck Depres-
sion Inventory-Il; GCPS = Graded Chronic Pain Scale;
NRS = numeric rating scale; PHQ-15 = Patient Health
Questionnaire-15.

*Significant p-values.

of OHIP-14 (R =0.55, p-value = 0.017) (Table 2).
No significant association was found
between the other psychosocial factors and
treatment outcomes. Regression analysis
showed a significant effect of depression on
the changes in the quality of life after mas-
sage (B =0.35, p-value = 0.026) (Table 3) and
a significant effect of chronic pain severity
on the changes in pain intensity following
massage (B =150, p-value = 0.027) (Table 4).
Additionally, the study results showed that
there were significant differences between
the mean scores and standard deviations
(SDs) of NRS and OHIP-14 before and after 4
weeks of massage therapy (p-value < 0.001)
(Table 4).

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 17, NUMBER 3, SEPTEMBER 2024



BAGHERIMALAMIRI: PSYCHOSOCIAL FACTORS AND SHORT-TERM TREATMENT

TABLE 4. Results of Paired t-test Analysis of Treatment
Outcomes

Treatment  Before After 4 Weeks  p-value
Outcomes  Treatment  of Treatment

NRS 6.04 +1.83 1.83 +1.65 <0.007*
OHIP-14 16.09+9.85 994+ 774 <0.0071*

NRS = numeric rating scale; OHIP-14 = Oral Health
Impact Profile-14.
*Significant p-values in paired t-test.

DISCUSSION

The present study is the first to investi-
gate the relationships between psycho-
logical factors and treatment outcomes
of massage therapy in myogenous TMD
patients. Our findings confirmed the
associations between psychosocial char-
acteristics of TMD patients and treatment
outcomes of massage therapy. The psy-
chosocial profiles of patients negatively
affected pain intensity reduction and qual-
ity-of-life improvement after eight sessions
of massage therapy.

As a main finding, results highlighted
that depressive symptoms in myoge-
nous TMD patients were associated with
changes in quality of life after eight ses-
sions of massage therapy. So, more depres-
sive symptoms in TMD patients reduced
improvement in quality of life after mas-
sage therapy. Additionally, the study results
showed that higher levels of chronic pain
severity adversely affected changes in
pain intensity after massage therapy ses-
sions. However, our study could not find
any significant association between other
psychosocial factors including anxiety and
non-specific physical symptoms and mas-
sage therapy treatment outcomes.

TMDs often become chronic and inter-
fere with patients’ daily habits, includ-
ing chewing and eating. TMDs diminish
patients’ capacity to work and/or ability
to interact with their social environment.
(48) |n fact, TMJ pain negatively affects
patients’ quality of life.?) Previous research
reported that quality of life in TMD patients
is reduced compared to that in individu-
als without TMD.*8) Among the other
psychosocial factors, depressive symptoms
are known to have a considerable effect
on patients’ quality of life.59) Depressive
symptoms might affect how the person
perceives pain and its associated disability.
(50) Additionally, depressive symptoms

are associated with negative cognitive
patterns.®) Therefore, co-occurrence of
depressive symptoms and TMD may even
further decrease quality of life and affect
treatment outcomes.

The role of psychosocial factors in
treatment response has been investigated
in a few number of TMD-related studies.(29)
However, the DC/TMD Axis Il indicated that
identification of patients’ psychosocial sta-
tuswas importantin order to addressthem
fromthe beginning ofanyinterventioninan
attempt to increase treatment success.(39
In other words, appropriate management
of TMD requires an understanding of the
underlying psychosocial characteristics
of patients associated with the treatment
modality. However, Steed et al. mentioned
that measures of stress and psychosocial
distress predicted initial perceived symp-
tom levels but not treatment outcomes
in patients with TMD.(5253) Additionally,
Nilsson et al. reported that depression and
non-specific physical symptoms did not
seem to influence the short-term efficacy
of intraoral appliances.(5%

Itisimportant to note that all of the study
participants had no or low disability related
to pain (GCPS grade | = 45.45% and grade
Il = 54.54%) based on GCPS severity clas-
sification. Moreover, participants revealed
normal to moderate depression score in
77.28%, and normal to moderate anxiety
score in 68.19% and normal to moderate
somatic score in 77.28%. Hietaharju et al.
stated that biopsychosocial symptoms
such as depression, anxiety, and non-
specific physical symptoms are more
prevalent among TMD patients in GCPS
grade lll than among those in GCPS grade
I and 11.132) Therefore, we speculate that in
TMD patients with higher GCPS grade,
strong associations may be found between
psychosocial factors and massage therapy
treatment outcomes. This hypothesis
should be addressed in future research.

As an interesting finding, our results
displayed that there was potential for
mMassage therapy to have positive effects
on the pain intensity and quality of life
in myogenous TMD patients. Notably,
changes in pain intensity observed in this
study were greater than the amount of
clinically meaningful changes considered
for evaluating treatment effects on pain
reduction in similar studies.(5>57) However,
due to the study design and the absence
of a control group, this finding should be
cautiously interpreted. Regardless, these
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findings are similar to those reported in
other massage therapy-related research on
TMD and other populations.(2246) Although
the exact mechanism for massage therapy
positive responses is understudied in the
literature, there are several prevalent theo-
ries. Tension in a tight muscle can directly
cause pain by activating mechanosensitive
pain receptors in the muscles as well as
restricting blood flow, causing acute and
local ischemia. The strokes and frictions
applied during the massage are thought
to promote muscle and connective tis-
sue fiber relaxation. This would allow the
fibers to release their tight association with
neighboring fibers and to be realigned
properly. In turn, the pain receptors would
no longer be activated and blood flow
would be promoted.*7) The pressure of
therapeutic touch also provides a short-
lived analgesic effect through the activa-
tion of subcutaneous mechanoreceptors.
Once activated, these receptors block the
signals from the pain receptors that arrive
at the same spinal segment.(4849) Another
theory explainsthat the light touch of mas-
sage transiently reinforces an individual's
existing discomfort and thus triggers a
greater release of natural opiates such as
B-endorphins. This in turn would mediate
a more profound pain suppression which
would promote greater ease of movement.
(50) Regardless of the exact mechanism,
improvement in pain and quality of life
experienced by myogenous TMD patients
after eight sessions of massage therapy
is of great importance. These positive
benefits offered through massage greatly
assist TMD patients in their symptom man-
agement.

We acknowledge the following limita-
tions that should be considered in future
studies. Firstly, this study was performed in
a few number of myogenous TMD patients.
Further studies are needed to clarify the
relationships between psychosocial factors
and treatment outcomes of massage ther-
apy in a large population of TMD patients.
Secondly, only four psychosocial factors
were assessed as basic characteristics of
patients. It could be helpful to consider
other aspects of psychosocial profiles of
TMD patients. Thirdly, short-term treat-
ment outcomes of massage therapy were
investigated in myogenous TMD patients.
Future studies need to investigate the
associations between psychosocial factors
and long-term treatment outcomes of this
modality.

It is worth mentioning that although
mMassage has been widely used in clinical
practice, the associations between basic
psychosocial factors of TMD patients and
treatment outcomes were not completely
clarified, yet. Therefore, despite study limi-
tations, findings of this preliminary study
could be helpful for providing insight to
clinicians that clinical improvement does
not only depend on treatment modality.
Indeed, psychosocial factors may play
a significant role in success of massage
therapy in patients with TMD of myo-
genic origin. Such knowledge will lead to
improved clinical and cost-effectiveness
of rehabilitation.

KEY FINDINGS

e The psychosocial profiles of patients
negatively affect pain intensity reduc-
tion and quality-of-life improvement
after short-term massage therapy.

e More depressive symptoms in TMD
patients reduce improvementin quality
of life after massage therapy.

e Higher levels of chronic pain severity
adversely affect changes in pain inten-
sity after massage therapy.

CONCLUSION

Findings of the present study indicated
that the psychosocial characteristics of
myogenous TMD patients should be con-
sidered as important factors that adversely
affect clinical improvement after short-
term massage therapy. Therefore, psycho-
social impairments, if present, should be
identified early in the management of TMD
patients, as failure to do so may result in
unsuccessful treatment.
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