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Abstract

Background: Pain is the most common motivation for patients with temporomandibular
disorders (TMDs) to seek care. Therapeutic options range from patient education to joint
surgery.

Objectives: To conduct a systematic review of articles reporting on simple and multimodal
management strategies in TMD patients. ‘Simple therapy’ was defined as care provided by a
dentist, without using technical dental interventions, whereas ‘multimodal’ refers to at least
two different modalities. We followed the null hypothesis of no difference between these
two approaches.

Material and methods: A systematic search was carried out in the following databases: Ovid"
Medline (1966-2006), Cochrane Library (Issue 3/2006), and Science Citation Index (1945-2006).
Subsequently, the reference lists of the identified articles were searched to find additional
pertinent publications. We divided the study reports according to the main presenting
symptom: (1) disc displacement without reduction, with pain; (2) TMD pain, without major
psychological symptoms; and (3) TMD pain, with major psychological symptoms.

Results: Eleven articles representing nine different clinical studies were identified. (1) In the
disc displacement group with pain, multimodal therapy was not superior to explanation and
advice. (2) A combination of occlusal appliance and biofeedback-assisted relaxation/stress
management was not significantly superior to either of these therapies after 6 months.
Furthermore, brief information alone or combined with relaxation training or occlusal
appliance, respectively, were equally efficacious at the 6-month follow-up. There was no
superiority of multimodal therapy including splints as compared with simple care. A slightly
better outcome was reported for a combination of education and home physical therapy
regimen than for patient education alone. (3) In temporomandibular pain patients with
major psychological disturbances, patients benefited more from a combined therapeutic
approach compared with simple care.

Conclusion: Current research suggests that individuals without major psychological
symptoms do not require more than simple therapy. In contrast, patients with major
psychological involvement need multimodal, interdisciplinary therapeutic strategies. The
clinician’s acceptance of the importance of psychological factors in TMD pain forms the
platform for convincingly educating patients about the need for multimodal management.

Temporomandibular disorders (TMDs) en-
compass a heterogeneous collection of non-

conditions that affect the masticatory mus-
cles and/or the temporomandibular joints

malignant, non-systemic musculoskeletal as well as contiguous tissue components
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(National Institutes of Health 1996). A
psychological component is invariably
part of painful TMDs, which is why cur-
rent research diagnostic criteria for TMD
include psychometric assessments (Dwor-
kin & LeResche 1992). Typical complaints
reported by TMD patients are pain in the
masticatory muscles and/or the preauricu-
lar area, particularly during mandibular
movements; stiffness in the masticatory
muscles; and limitations of mandibular
movements, such as jaw opening and tem-
poromandibular sounds (clicking, popping,
or grating noises). Psychological symptoms
are less likely spontaneously reported by
patients; therefore, they need to be care-
fully assessed. In some cases, this requires
a team approach.

Of the clinical problems commonly as-
sociated with TMDs, temporomandibular
pain (the term ‘temporomandibular pain’
embraces masticatory muscle pain and
temporomandibular joint pain; synonyms
for “temporomandibular pain’ are ‘tempor-
omandibular disorder pain’, “TMD pain’,
and ‘TMD-related pain’) is the most typical
and most salient symptom (Tiirp 2000). It
has been reported that around 97% of
TMD patients who seek care do so because
of pain (Dworkin et al. 1990), with pain
severity and recency of pain onset being the
most significant predictors of care-seeking
(Von Korff et al. 1991). The great majority
of those seeking care for temporomandibu-
lar pain are women in the child-bearing age
(Howard 1991). Although the most com-
mon single diagnosis is myofascial pain
(Vollaro et al. 2001; Rantala et al. 2003;
Yap et al. 2003; Plesh et al. 2005), patients
typically present with a combination of
myogenous pain and temporomandibular
joint (TM]J)-related symptoms (Truelove
et al. 2006).

It is widely accepted that approximately
75-95% of acute TMD patients will
markedly improve (Stohler 2004). Reasons
discussed are adaptive processes on biolo-
gical and psychological levels as well as
regression to the mean (Whitney & Von
Korff 1992). The latter is a statistical con-
cept that is used to describe the phenom-
enon that a group of people pre-selected for
scoring above the mean on a measure (e.g.
pain levels) are likely to score lower on
average, purely by chance, if the measure-
ment is repeated (Morton & Torgerson
2003).
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Nonetheless, in a subgroup of patients
the symptoms persist. Despite various ef-
forts to establish guidelines for effective
approaches to the management (and, if
possible, treatment) of patients afflicted
by TMDs (e.g., Griffiths 1983; McNeill
1992; National Institutes of Health 1996;
Laskin et al. 2006), therapeutic care for
chronic cases remains a challenging task.

There are indications that failure of ther-
apy may be due to lack of taking into
account specific tissue pathologies (TMD
subgroups), individual patient characteris-
tics (psychosocial and behavioral aspects),
and/or comorbidities (depression, anxiety,
etc.) (Rudy et al. 1995; Suvinen et al. 2005;
Vlaeyen & Morley 2005). Hence, it is
conceivable that a combination of different
therapeutic approaches may lead to a more
favorable outcome than simple therapeutic
modalities. This assumption is supported
by a retrospective study that found that for
masticatory myalgia, ‘a combined treat-
ment approach resulted in a better outcome
than single treatments’ (Vallon et al. 1998).

In order to clarify this clinically relevant
issue, we carried out a systematic search of
the literature to identify pertinent articles
of randomized-controlled clinical trials re-
lated to the following null hypothesis:
there is no difference regarding multimodal
as compared with simple therapy in TMD
patients.

Material and methods

Search strategy
An electronic search of the dental/medical
literature was carried out in Ovid Medline"
covering the time span starting from 1966
(last update: October 2, 2006). The search
strategies are displayed in Tables 1 and 2.
Furthermore, searches in the Cochrane
Library (Issue 3/2006; October 2, 2006) and
in the Science Citation Index (1945-2006,
accessed via Web of Science) were per-
formed (October s, 2006) (Tables 3 and 4).

Types of publication

Only randomized-controlled trials (RCTs)
in which simple therapy was compared
with multimodal interventions for more
than 4 weeks were considered. By using
the term ‘simple’ (as differentiated from
‘single’) therapy, we defined care provided
by the clinician (e.g., brief information,

self-care instructions, home remedies,
such as thermal packs and over-the-coun-
ter drugs), without using technical dental
interventions. ‘Multimodal’ refers to at
least two different modalities, e.g., an in-
traoral appliance plus relaxation training.

For inclusion, no distinction was made
between muscle pain (without or with
limited jaw opening), arthralgia/osteoar-
thritis, and/or disc displacements with or
without reduction upon jaw opening.
Where outcomes of different time points
were reported, the last assessment result
was extracted.

Studies focusing on the management of
postarthroscopy TM] pain were not con-
sidered, as this is not pain associated with
TMDs.

There were no language restrictions.

Additional searches
Cited reference searches were carried out in
PubMed and Web of Science, using the
names of the authors identified in the
articles relevant to our clinical question.
Furthermore, the reference lists of the
identified articles were searched to find
additional relevant publications.
The key features reported in the identi-
fied publications are summarized in tables.

Results

Identified articles

The electronic search yielded nine contri-
butions, eight of which were found in Ovid
Medline”. The search in the Cochrane
Library (Central) revealed one additional
article, and the search in the Science Cita-
tion Index identified one additional pub-
lication. The search in the reference lists of
the identified publications yielded one ad-
ditional article (Table s). In summary, 11
articles fulfilling inclusion criteria were
identified. One paper was published in
Italian (Michelotti et al. 2000, and the
remaining 10 in English.

Characteristics

The 11 articles represent nine different
RCTs. Minakuchi et al. (2001, 2004)
appear to present identical data in their
two articles. Another group reported pre-
liminary results (Michelotti et al. 2000)
before their final study report (Michelotti
et al. 2004). The paper by Elsharkawy et al

© 2007 The Authors. Journal compilation © 2007 Blackwell Munksgaard
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Table 1. Search strategy in Ovid Medline

# Search
1 (temporomandibular adj3 disorder:).mp. [mp =title, original title, abstract, name of substance word, subject heading word]
2 Myoarthropath:.mp.
3 exp Craniomandibular Disorders/pc, dt, rh, su, th [Prevention & Control, Drug Therapy, Rehabilitation, Surgery, Therapy]
4 randomized-controlled trial.pt. (pt = Publication Type)
5 exp Combined Modality Therapy/
6 drug therapy/or drug therapy, combination/
7 placebos/
8 ((Single or simple) adj10 (combin: or multimodal: or multi modal:)).mp.
9 th.xs.
xs = exploded subheading. Includes therapy, diet therapy, drug therapy, nursing, prevention & control, radiotherapy, rehabilitation,
surgery, transplantation
10 or/5-9 (note: combination of terms related to therapy)
11 1or2
Note: combination of textwords to ‘temporomandibular joint disorders'.
(‘TMD’ was not used because after combination only irrelevant hits are yielded)
12 11 and 10
Note: Textwords related to temporomandibular disorders AND terms related to therapy
13 3or12
14 4 and 13

Note: Combination with publication type RCT
Search for meta-analyses and systematic reviews:

15 meta-analysis.pt.

16 (Systematic adj2 (review or overview)).mp.
17 15 or 16

18 13 and 17

exp = Explode MeSH (incl. narrower terms).

/=Medical Subject Heading (MeSH).

adj3 =words in either order between 3 words.

:=truncation.

mp = title, original title, abstract, name of substance word, subject heading word.
.xs. =subheading incl. narrower subheadings.

Table 2. Search strategy in Ovid Medline" In-Process & Other Non-Indexed Citations

# Search
1 (temporomandibular adj3 disorder:).mp. [mp = title, original title, abstract, name of substance word]
2 myoarthropath:.mp. [mp = title, original title, abstract, name of substance word]
3 ((single or simple) adj10 (combin: or multimodal: or multi modal:)).mp.
4 1or2
5 4 and rando:.mp. [mp = title, original title, abstract, name of substance word]
6 4 and 3 (note: not citations were retrieved with this combination of terms)
7 ((doubl: or singl:) adj5 (blind: or mask:)).mp. [mp = title, original title, abstract, name of substance word]
8 4 and 7
9 5or8
10 (systematic adj2 (review or overview)).mp.
11 meta:.mp.
12 10 or 11
4 and 12
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cies of reporting quality (no clear descrip-
tion of methodology; no clear link between
described methods and results), which
makes the interpretation of the presented
results difficult.

Clinical features

Owing to the heterogeneity regarding the
TMD-related topics and the study design,
including the outcome parameters, a quan-

© 2007 The Authors. Journal compilation © 2007 Blackwell Munksgaard

1480

articles was impossible. Instead, the study
reports were analyzed separately and sum-
marized qualitatively. The characteristics of
the studies are summarized in Table 6.

It was not until the early 1990s that
clinical researchers began to develop stan-
dardized instruments to differentiate var-
ious grades of psychological involvement.
Therefore, according to the level of psycho-

symptom, we distinguished three groups:

(1) disc displacement without reduction
with pain, without major psychologi-
cal symptoms;

(2) TMD pain, without major psycholo-
gical symptoms; and

(3) TMD pain, with major psychological
symptoms.

3 | clin, Oral Impl. Res. 10.1111/j.1600-0501.2007.01480.X
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Table 3. Search strategy in the Cochrane Library (Issue 3/2006)

# Search

1 (temporomandibular near disorder®):ti,ab,kw

2 (myoarthropath®):ti, ab, kw

3 MeSH descriptor Craniomandibular Disorders explode all trees
4 (#1 OR #2 OR #3)

Table 4. Search strategy in the Science Citation Index

# Search

1 TS = ((temporomandibul® OR myoarthropath®) AND (therap® OR treat* OR multi-
modal® or multimodal® OR combin™ OR singl* OR simpl™* OR placebo™) AND (rando® OR
(systemati* AND review*) OR metaanaly* OR meta-analy* OR metanaly™))

DocType = All document types; Language = All languages; Database = SCI-EXPANDED;

Timespan = 1945-2006

Table 5. Total and relevant hits after search in the different sources (after elimination of

duplicates)

Source Results Relevant hits

Medline and Premedline 184 8: Elsharkawy & Ali (1995), Turk et al. (1996),
Michelotti et al. (2000, 2004), Dworkin et al.
(2002), Wahlund et al. (2003), Minakuchi
et al. (2004), Truelove et al. (2006)

Cochrane Library: CDSR, DARE 7 0

Cochrane Library: Central 204 1: Turk et al. (1993)

Science Citation Index 153 1: Minakuchi et al. (2001)

Reference lists -

1: Tversky et al. (1991)

(1) In the disc displacement group with
pain, Minakuchi et al. (2001) observed that
different multimodal therapies (explana-
tion and advice regarding prognosis, diclo-
fenac plus anti-gastric ulcer medication,
cold/hot packs, soft food diet, and gentle
jaw opening exercises, with or without flat-
plane occlusal appliance therapy and jaw
mobilization) were not superior to simple
explanation and advice.

(2) Five studies were identified reporting
on subjects with TMD pain, without major
psychological symptoms (Turk et al. 1993;
Elsharkawy & Ali 1995; Wahlund et al.
2003; Michelotti et al. 2004; Truelove
et al. 2006).

Turk et al. (1993) showed that single
therapy with either occlusal appliance or
biofeedback-assisted relaxation and stress
management was less efficacious than the
combination of both interventions after
6 months (Turk et al. 1993).

In another study (Wahlund et al. 2003),
brief information alone or in combination
with relaxation training and occlusal appli-
ance, respectively, were equally efficacious
at the 6-month follow-up.

4 | Clin. Oral Impl. Res. 10.1111/j.1600-0501.2007.01480.X

1480

Likewise, Truelove et al. (2006) reported
no superiority of multimodal interventions
including splint therapy as opposed to pa-
tient education and/or self-care or relaxa-
tion, respectively.

Electrical stimulation of acupuncture
points, combined with soft occlusal appli-
ance, was observed not to be superior to a
sham procedure (placebo acupuncture) at
the 12-month follow-up (Elsharkawy &
Ali 1995).

Michelotti (2004) reported a
slightly better outcome for a combination
of education and home physical therapy
regimen than patient education alone.

et al.

However, due to an unusually high drop-
out rate of more than 50% at the last
assessment (after 3 months), the findings
of the study must be interpreted with
caution.

(3) In subjects with temporomandibular
pain and major psychological disturbances,
patients benefited more from a combined
therapeutic approach (additional antide-
pressant medication or cognitive behavioral
therapy) compared with a simple approach
in all three identified studies (Tversky et al.

1991; Turk et al. 1996; Dworkin et al.
2002).

Discussion

A key feature of TMDs is pain, and perti-
nent studies commonly use pain as an
outcome parameter. It is imperative to
conceive pain as a multidimensional hu-
man experience with sensory-discrimina-
tive, affective-emotional, and cognitive-
behavioral aspects (Merskey & Bogduk
1994). This implies that emotional distur-
bances on a scale from minimal disruption
to severe comorbidities are invariably part
of painful diseases — particularly in linger-
ing pain conditions such as chronic TMD.
As a consequence, effective medical ther-
apy entails consideration of the patient’s
emotional status (Flor et al. 1992).

By recognizing pain as a multidimen-
sional experience, inclusion of psychologi-
cal assessment becomes crucial for
accurate and comprehensive diagnosis
(Palla 2006). This aspect has been ad-
dressed in three of the identified studies
(e.g., Tversky et al. 1991; Turk et al. 1996;
Dworkin et al. 2002).

Intuitively, one would expect that in
patients with disc displacement without
reduction, which appears to be a predomi-
nantly mechanical problem, a ‘mechanical’
approach would solve the disturbance.
However, after 8 weeks, simple therapy
has been shown to be equally effective as
a multimodal approach (including active
jaw mobilization and intraoral appliance
therapy) (Minakuchi et al. 2001). This
finding has been supported by the land-
mark study by Fricton et al. (2002), who
reported that an invasive approach, i.e.,
TMJ surgery without and with different
types of disc implants (Proplast; temporary
or permanent Silastic) was not advanta-
geous over a conservative therapeutic
approach.

In summary: for management of patients
with painful anterior disc displacement
without reduction as well as for patients
with TMD pain exhibiting no major psy-
chological disturbances, the null hypoth-
esis as stated above can be accepted,
whereas it must be rejected for patients
with TMD pain and major psychological
disturbances. Hence, individuals without
major psychological disturbances do not

© 2007 The Authors. Journal compilation © 2007 Blackwell Munksgaard
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require more than simple therapy. In
contrast, patients with major psychological
disturbances need to be identified because
the best outcome is achieved with a
multimodal, interdisciplinary therapeutic
strategy.

Recommendations for best patient
management

Therapeutic decisions must be based on
comprehensive and correct diagnoses.
Clinicians’ awareness of the psychological
ramifications of pain in acute or chronic
TMD patients is important to avoid inade-
quate focus on dental or surgical manage-
ment approaches. However, dentists are
usually not or inadequately trained to per-
form assessments of psychological distur-
bances and psychiatric comorbidities, such
as depression or anxiety. In this situation,
validated psychometric screening tools,
such as the Graded Chronic Pain Scale
(Von Korff et al. 1992), may easily be
used in general practice.

A fundamental requirement for im-
proved therapeutic outcomes is the clini-
cian’s acceptance of the importance of
psychological factors and knowledge about
the efficacy and effectiveness of psycholo-
gical interventions. This forms the plat-
form for convincingly educating patients
about the need for interdisciplinary (i.e.,
multimodal) management. Even though
our systematic review shows the super-
iority of multimodal as compared with
simple therapy, not all patients with
TMD may achieve symptom relief with
either approach.

Recommendations for future systematic
reviews on TMDs

Several scoring scales commonly used in
systematic reviews for assessing the report-
ing quality of RCTs may be inadequate in
psychological intervention studies. A new
scale has been designed to score such trials
(Yates et al. 2005 ). We suggest that it can be
applied in future systematic reviews on
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