
Reviewing the Evidence: Can Cognitive Behavioral
Therapy Improve Outcomes for Patients with 
Chronic Orofacial Pain?

It is widely accepted that medical and dental interventions should
be based on strong evidence to optimize patient outcomes and
justify resources. The strongest evidence is provided by system-

atic reviews of randomized controlled trials, randomized controlled
trials themselves, and prospective population-based studies, in that
order.1 Weakest evidence is provided by case studies and expert
opinion.1 Judging the quality of evidence on which to base treat-
ment decisions requires critical appraisal and an ability to interpret
findings effectively. However, because of inadequacies in research
training during undergraduate medical and dental education, not all
clinicians have strong critical appraisal skills and may therefore find
it difficult to appraise and implement evidence-based guidelines.
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Aims: To review evidence for chronic orofacial pain management
using cognitive behavioral therapy (CBT). Methods: Electronic
databases were searched for randomized controlled trials in which
CBT was compared either alone or in combination with other
forms of therapy for management of chronic orofacial pain. The
quality of trials was assessed blind by three authors using a vali-
dated scale that had been specifically designed to score the quality
of randomized controlled trials for psychological interventions.
Author agreement was assessed using interclass correlation co -
efficients. Results: Fourteen potentially relevant randomized con-
trolled trials were identified. Seven trials were excluded, leaving
seven for analysis; two studies were merged as they included the
same trial and therefore six trials were used in the final analysis. All
but one of the randomized controlled trials identified were based
on temporomandibular disorders (TMD). Scoring of the trials
showed that the three raters were in close agreement, with four tri-
als performing well (scores of 22–35) whilst the remaining two trials
were poor (scores < 18). Of the four trials, one did not show any
improvement with CBT prior to conservative treatment whilst the
other three showed that CBT alone or in conjunction with conser-
vative treatment improved both short-term and long-term outcomes
in functional, dysfunctional, and chronic TMD patients.
Conclusions: CBT, either alone or in combination with biofeed-
back, conservative treatment and/or self-care, can improve out-
comes for patients with TMD in secondary care. However, further
research is needed to assess its effectiveness in primary care and in
management of other chronic orofacial pain conditions. Further, the
number of sessions needed, mode of delivery, and cost-effectiveness
also remain unclear. J OROFAC PAIN 2010;24:163–171
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This is particularly important for conditions where
training is limited and diagnosis, prognosis, and
management are uncertain. One such condition is
chronic orofacial pain for which there are no clear
national or international guidelines on diagnosis
and management.

These problems have been highlighted by previ-
ous studies which have examined the opinions of
specialists with regards to the terminology, diagno-
sis, and treatment of  chronic orofacial pain,2,3 and
which showed discrepancies amongst clinicians
regarding all these areas. 

The issue of classification and terminology of
chronic orofacial pain has recently been addressed
by Woda et al4 and their evidence-based approach
to classification showed that chronic orofacial pain
encompasses a group of conditions: facial arthro -
myalgia (temporomandibular disorders), atypical
facial pain, atypical odontalgia, and burning mouth
syndrome (stomatodynia) which all cluster together
into a single group, share similar characteristics, and
can only be individualized by their topography.4 It
has also been recently shown that these
chronic/unexplained orofacial pain conditions have
common characteristics which can be used to estab-
lish an early diagnosis for chronic orofacial pain.5

However, despite some clarity in the terminology
and diagnosis of chronic orofacial pain, there still
remains disparity in the management of this condi-
tion and treatment tends to depend on the back-
ground of the clinician assessing the patient rather
than being evidence-based. This has led to numer-
ous interventions ranging from occlusal splints,
physiotherapy, relaxation techniques, as well as
pharmacological interventions.3 Manage ment of
chronic orofacial pain by dentists often tends to
focus on correction of mechanical factors such as
teeth grinding and malocclusion that may be
reported by patients with this condition. Dentists
often embark on irreversible reshaping of teeth in
order to correct malocclusions and use of splints to
correct grinding. However, recent evidence in the
form of Cochrane systematic reviews has shown lit-
tle or no beneficial effects of therapies such as irre-
versible occlusal adjustments6 and splints7 that are
targeted towards the correction of these factors. 

There is also strong emerging evidence from
population-based studies to show that chronic oro-
facial pain may have a psychosocial etiology8–13

and that it coexists with other medically unex-
plained symptoms.8 Epidemiological investigations
have also shown that mechanical factors associ-
ated with chronic orofacial pain represent height-
ened awareness of body symptoms generally and
are not specific to chronic orofacial pain.14

Given these strong psychological associations
and a lack of evidence for mechanical factors, the
sole use of extensive irreversible therapy in the
management of chronic orofacial pain may be
unjustified. These findings suggest that an alterna-
tive management paradigm is needed, and that
focusing on both psychological and mechanical
factors could have the potential to provide benefit
without resulting in harm. Techniques such as
Cognitive Behavioral Therapy (CBT) incorporate a
range of interventions directly influenced by cogni-
tive and behavioral perspectives and may assume
two possible models for orofacial pain: (1) inactiv-
ity, where persistent physical symptoms of pain
lead to patients learning to avoid physical activity
due to fear of exacerbating their condition. In
turn, these negative cognitive and behavioral
responses prolong and intensify symptoms15

and/or (2) over-activity, where emotional stress
(anxiety, depression, anger) may increase pain by
precipitating activity in psychophysiological sys-
tems that are also activated by noxious events and
provoke substantial autonomic, visceral, and skele-
tal activity. The interactions among these biologi-
cal systems are well illustrated by the “pain-anxi-
ety-tension” cycle that has been proposed to
account for some forms of chronic pain.16

CBT has proven effective in the management of
other unexplained physical conditions17 and its
recognition as a useful management approach for
the unexplained physical condition of chronic
fatigue syndrome now forms part of the National
Institute of Clinical Excellence (NICE) guidelines
for management of this condition in the United
Kingdom.18 Currently, no clinical recommenda-
tions for management of chronic orofacial pain
have been made. The purpose of this review was
therefore to examine the strength of the evidence
for chronic orofacial pain management using CBT
which has proven efficacy for other unexplained
conditions with which chronic orofacial pain
coexists. 

Materials and Methods

Inclusion Criteria and Outcome Measures

Only randomized controlled trials, in which CBT
was compared concurrently to placebo or another
form of therapy, were analyzed, ie, CBT was com-
pared with another form of conservative treatment/
placebo as the control intervention, or CBT in
combination with another form of therapy was
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compared with the same form of therapy (exclud-
ing the CBT) as the control intervention.

The participants had to be adults (aged 18 to 75
years) with chronic orofacial pain defined as any
one of the following conditions: temporomandibu-
lar disorders (TMD), atypical facial pain, atypical
odontalgia, burning mouth syndrome.

Outcome measures were pain intensity or pain
relief, recorded using well-validated, standardized
scales (eg, visual analog scales), and disability,
including self-reported measures of physical,
social, and psychological disabilities and interfer-
ence with daily activities.

Search Methods for Identification of Studies

The following databases were searched.

• Ovid MEDLINE(R) 1950 to February Week 2
2009

• EMBASE 1980 to 2009 Week 08
• COCHRANE CENTRAL: REGISTER OF

CONTROLLED TRIALS (To present)
• THE COCHRANE DATABASE OF SYSTEM-

ATIC REVIEWS (To present)

Handsearching. Any review articles regarding
the topic were identified and the list of references
examined for relevant primary studies.
Search terms employed. The search strategy was

composed of terms for chronic orofacial pain and
CBT, including MeSH terms and free text terms
with truncations where necessary, using Medline,
and was adapted accordingly for use in other
databases. Search terms used included:

• Temporomandibular joint disorders, temporo-
mandibular disorders, temporomandibular joint
dysfunction syndrome, temporomandibular joint
dysfunction, pain dysfunction syndrome, myofa-
cial pain, myofacial pain dysfunction, myofas-
cial pain, myofascial pain dysfunction syn-
drome, craniomandibular dysfunction, cranio
mandibular dysfunction, oromandibular dys-
function, mandibular dysfunction, mandibular
stress syndrome, facial arthromylagia, mastica-
tory muscle disorder, masticatory myalgia, facial
pain dysfunction, costens syndrome, costen’s
syndrome, TMJ syndrome, atypical facial pain,
atypical odontalgia, burning mouth syndrome,
stomatodynia

• Cognitive-behavioural therapy, cognitive-
behaviour therapy, cognitive behaviour therapy,
cognitive behaviour therapies, cognitive behavior
therapy, cognitive behavior therapies, cognition

therapy, cognition therapies, cognitive psy-
chotherapies, cognitive psychotherapy.

The limits applied to the searches were:

• Humans
• Adults
• Randomized controlled trials

The search history using the above terms is dis-
played in Table 1. 

Scoring of Trial Quality

The quality of the trials was measured using a vali-
dated scale that has been specifically designed to
rate the quality of randomized controlled trials for
psychological treatments.19 This scale was con-
structed using statements generated from a Delphi
panel and was shown to have good consensus and
discriminant validity. In addition to including
important domains pertaining to quality of study
design, methodology, and adherence to CON-
SORT, this scale also included domains specific to
psychological interventions such as measures of
treatment quality and manualization of the treat-
ment. All domains had a series of statements to
assess adherence to the quality indicator specified
in the domain and each statement was scored from
0 to 2 for the presence or absence of the item used
to measure the quality. Following development of
the scale, the authors selected 17 trials which were
scored by expert consensus judgements and mean
scores generated for excellent, average, and poor
trials (22, 18, and 12, respectively). Therefore, the
authors used the same criteria for this review and
all trials meeting their inclusion criteria were
scored using the scoring developed previously for
this scale, ie, trials with scores of 22 and above,
from a maximum of 35, were rated excellent, those
with scores of 18 to 22 were average, and those
below 18 were rated as poor.19 Trials were scored
blind and independently by three authors (VA, HJ,
and SP). For the purpose of comparison, the
Turner et al studies20,21 were scored together as
they were derived from one trial. Interclass correla-
tion coefficients were used to determine interrater
agreement, and this analysis was conducted using
STATA 9 statistical software. These coefficients
represent one-way analysis of variance (ANOVA)
models which perform multiple-comparison tests
to compare agreement between multiple groups.
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Results

Summary of Studies

The search results (Table 1) yielded 14 individual
studies. These were examined for exclusion and
inclusion criteria. Seven22–28 failed to meet the cri-
teria and are summarized in Table 2. The seven
remaining randomized controlled trials were
deemed relevant, all of which varied greatly in
their study design. Two studies20,21 were merged as
they included the same trial and therefore six trials
were used in the final analysis. All but one29 of the
randomized controlled trials identified were based
on TMD. A summary of the identified studies and
components of CBT as well as outcomes and
results are summarized in Table 3.

One study provided CBT prior to conservative
TMD treatment,30 while three others20,21,31,32 pro-
vided CBT in combination with conservative TMD
treatment and one study tested the effectiveness of
CBT alone as a method of treatment, comparing it to
a control group receiving conservative treatment.33

Other variations in the studies included the
number of sessions and length of time spent deliv-
ering CBT, ranging from a minimum of two 2-
hour sessions23 up to 4 biweekly sessions.20,21

Studies also differed in the types of patients
selected to be part of the study, with two studies
focusing on dysfunctional patients,31,33 one study
focusing on functional patients,32 and another
study focusing on chronic TMD patients.20,21 In
the different studies, the CBT was provided either
by trained psychologists or dental hygienists, and
treatment was provided in a secondary or tertiary
care setting. All six studies had a range of outcome
measures which were relevant in determining the
effectiveness of CBT.

Quality Assessment and Effect Size for CBT in
Studies

The validated scale (see Methods) used to score the
trials showed that the three raters were in close
agreement of the quality of studies (Table 4) and
the interclass correlation coefficient was high
(0.94, 95% confidence interval [CI] 0.85–1).
Quality of the treatment and design components of
the trials was variable. Four of the six trials per-
formed well and were deemed excellent whilst the
remaining two trials were poor (Table 4). Of the
excellent trials, one did not show any improve-
ment with CBT prior to conservative treatment30

in the short term although in the long term (3 to
12 months follow-up), the CBT group compared

Table 1  Search History

Search terms No.

1 exp TEMPOROMANDIBULAR JOINT DISORDERS/ 11,962 
2 exp TEMPOROMANDIBULAR JOINT 4,391

DYSFUNCTION SYNDROME/
3 temporomandibular joint dysfunction.mp. 4,600 
4 temporomandibular joint dysfunction syndrome$.mp. 4,398 
5 pain dysfunction syndrome$.mp. 407 
6 myofascial pain.mp. 1,432 
7 myofascial pain dysfunction.mp. 229 
8 myofascial pain dysfunction syndrome$.mp. 154 
9 myofacial pain.mp. 68 
10 myofacial pain dysfunction.mp. 30 
11 myofacial pain dysfunction syndrome$.mp. 16 
12 craniomandibular dysfunction.mp. 129 
13 cranio mandibular dysfunction.mp. 6 
14 oromandibular dysfunction.mp. 5 
15 mandibular dysfunction.mp. 277 
16 mandibular stress syndrome$.mp. 1 
17 facial arthromyalgia.mp. 9 
18 masticatory muscle disorder.mp. 4 
19 masticatory myalgia.mp. 11 
20 costen’s syndrome$.mp. 69 
21 costens syndrome$.mp. 69 
22 exp TEMPOROMANDIBULAR DISORDERS/ 11,962 
23 exp FACIAL PAIN/ 5,497 
24 exp OROFACIAL PAIN/ 5,497 
25 chronic orofacial pain.mp. 150 
26 chronic orofacial pain.mp. 7 
27 orofascial pain.mp. 3 
28 atypical facial pain.mp. 232 
29 exp BURNING MOUTH SYNDROME/ 519 
30 burning tongue syndrome.mp. 1 
31 glossodynia.mp. 111 
32 glossopyrosis.mp. 16 
33 oral galvanism.mp. 42 
34 stomatopyrosis.mp. 13 
35 stomatodynia.mp. 34 
36 exp COGNITIVE THERAPY/ 8,946 
37 cognitive behavior therapies.mp. 14 
38 cognitive behavior therapy.mp. 480 
39 cognitive psychotherapy.mp. 66 
40 cognitive psychotherapies.mp. 8 
41 cognitive behavioral therapy.mp. 1,745 
42 cognitive behavioral therap$.mp. 1,850 
43 33 or 32 or 21 or 7 or 26 or 17 or 2 or 1 or 17,711

18 or 30 or 16 or 27 or 25 or 28 or 20 or 14 or 
24 or 10 or 31 or 35 or 11 or 22 or 13 or 23 or 
29 or 6 or 3 or 9 or 12 or 15 or 8 or 4 or 34 or 
19 or 5

44 42 or 38 or 39 or 40 or 36 or 37 or 41 9,577 
45 43 and 44 55 
46 limit 45 to randomized controlled trial 15 
47 limit 46 to (humans and “all adult (19 plus years)”) 14 

$ = truncation; exp = explode; mp = mapping alias
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to the usual treatment group continued to show
improvement in pain intensity (P = .015) and pain
interference although this was not statistically sig-
nificant (P = .066). The trial by Turner et al20,21

showed that the CBT group performed much bet-
ter than the self-care group for mean differences
measured  for a number of outcome areas: pain
intensity (–0.92, 95% CI –1.70 through –0.14),
depression (–2.93, 95% CI –5.35 through –0.50),
masticatory limitations (–0.13, 95% CI –0.19
through –0.07), non-masticatory jaw limitations
(–0.06, 95% CI –0.11 through –0.01). The odds of
reporting no activity interference at 12 months
were four times greater in the CBT group (odds
ratio [OR] = 4.2, 95% CI –1.7 through 10.2).
Both groups continued with treatment as usual
with the dentist. 

The study by Dworkin et al32 that used CBT for
dysfunctional TMD patients integrated into their
usual care found that the CBT group in comparison
with usual care alone performed better at 12-month
follow-up with respect to pain intensity (P = .02)
and ability to control pain (P < .001). 

Finally, the study by Dworkin et al33 that exam-
ined CBT versus usual care also found that the CBT
group performed better at 12-month follow-up with
respect to pain intensity (P = .036), pain-related
activity interference (P = .001), and number of pain -
ful extraoral masticatory muscle sites (P = .002). 

Discussion 

The results of this review have shown that CBT can
be an effective treatment for secondary care
patients with chronic orofacial pain conditions such
as TMD. CBT, alone or as an adjunct to other
treatments, resulted in improved outcomes for
patients with these conditions particularly in rela-
tion to pain intensity, pain-related activity interfer-
ence, and ability to cope with pain. However there
are methodological considerations in interpreting

the combined results of the four trials which
showed significant improvement with
CBT.20,21,32,33

Firstly, the high-quality trials focused on one
type of chronic orofacial pain condition (TMD)
and the conclusions are therefore restricted to
TMD pain. It therefore remains unclear whether
such techniques can benefit other chronic orofacial
pain conditions which share similar characteristics
with TMD pain and have been shown to cluster
together into a single group with this condition.4

There is therefore the need for further trials that
explore the use of CBT for all chronic orofacial
pain conditions although it should be noted that
TMD pain represents the vast majority of reported
chronic orofacial pain.34–36 Secondly, there is no
clear protocol for the number of sessions over
which CBT should be delivered and how best it
should be delivered. The trials examining the effect
of CBT alone32,33 used different numbers of ses-
sions although both showed positive results.
Further, only one study tested the effects of CBT
alone compared with usual treatment whereas the
others examined this in combination with conser-
vative treatment and so it is difficult to assess
whether CBT needs to be delivered in conjunction
with conservative treatments to have any positive
effects. Furthermore, there was too much clinical
heterogeneity to pool the studies together and
therefore a meta-analysis was not possible as not
only were the interventions different (combination
of CBT or CBT alone and CBT differed in mode of
delivery, number of sessions, and who it was deliv-
ered by) but so were the comparison groups (usual
treatment, self-care, conservation). In addition,
because the effect sizes for each study were not
presented in a standardized and consistent way
(some used P values, others ORs with CIs, and
others mean differences with CIs), it was difficult
to make comparisons between studies and also
with other studies that have examined the effect of
CBT on other unexplained symptoms.

Table 2  Studies Excluded From Search Results

Study Reason for excluding study

Stowell et al, 200722 Intervention tested was CBT combined with another behavioral therapy; only acute pain included
Gatchel et al, 200623 Intervention tested was CBT combined with another behavioral therapy; only acute pain included
Aaron et al, 200524 Study intervention was not CBT
Turner et al, 200125 Study intervention was not CBT
Komiyama et al, 199926 Study intervention investigated was posture correction, not CBT
Gramling et al, 199627 Study intervention was not CBT
Flor and Birbaumer, 199328 Patient group not patients with chronic orofacial pain 
Total 7
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Finally, the participants within the trials were
recruited from secondary- or tertiary-care clinics
and therefore may represent the most severe and
intractable cases of symptoms that have been
selectively referred from primary-care settings. The
effect of early intervention with CBT within a pri-
mary-care setting therefore remains unclear
although recent work has shown that early inter-
vention using CBT in combination with biofeed-
back can improve acute TMD symptoms in sec-
ondary care patients.37 Furthermore, such studies
do not provide any evidence for the effectiveness
of CBT in the hands of general dental practitioners
(GDPs) in a primary-care clinic where cases of
orofacial pain can potentially be managed early to
prevent progression to a chronic condition, when
it can become seriously debilitating and disruptive
to everyday life.38 The feasibility of CBT in the
hands of GDPs warrants further research to
explore the barriers involved in delivering such
interventions in a primary-care setting.

Implications for Clinical Practice and Future
Research

The main areas for further research arising from
this review are the need for primary-care research
to (1) examine effectiveness of CBT in different
chronic orofacial pain conditions, (2) test different
amounts of CBT to see how much is needed, (3)
examine different ways of delivering it (who, eg,
dental/allied professional or psychologist, where
[primary or secondary care], and how [group or
individual CBT]), (4) to examine the cost-effective-
ness of CBT, and (5) develop a “tailor-made” CBT
program that targets process variables that medi-
ate CBT such as catastrophizing and control, dis-
ability, harm beliefs, and most importantly self-
efficacy for managing pain and related problems
that has been identified as having a unique mediat-
ing effect on CBT when delivered to TMD
patients.39

Furthermore, the current review focused exclu-
sively on CBT and has the potential to be widened
to explore other psychological interventions for
chronic orofacial pain. There is also need for qual-
itative work to assess the feasibility, acceptability,
and barriers to management of chronic orofacial
pain using such interventions that have the poten-
tial to be noninvasive and provide the most benefit
for the least harm. The views of patients and clini-
cians need to be sought in light of the above evi-
dence to determine whether, and how, psychologi-
cal therapy is best implemented in the usual care
of chronic orofacial pain. Ideally, such techniques
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would benefit from being delivered in a primary-
care setting so that management is appropriate at
the outset and thus helps prevent the development
of chronicity.38 Focus should be on development
and testing the effectiveness of such interventions
and implementation in a primary-care setting.
Psychological techniques such as CBT are generic
and can be applied throughout the health service
(primary, secondary, and tertiary care) and have
the potential to be delivered by a number of
health-care professionals following minimal train-
ing. This is particularly important for chronic oro-
facial pain as recent research40 has shown that
about 75% of patients with chronic orofacial pain
present to their general medical practitioner com-
pared to 25% who initially consult their dentist
for the same problems. Any interventions may
therefore need to be implemented not only by
GDPs but also by general medical practitioners or
at the very least be available to them as services to
which patients can be referred.

Overall therefore, the future challenge is to
implement the above evidence into clinical care of
patients with chronic orofacial pain. This will
involve not only development of a psychological
intervention but its implementation thereof which
will include education and training at both under-
graduate and postgraduate levels and the develop-
ment of multidisciplinary links particularly in psy-
chology. This will require challenging the
professional autonomy of doctors and dentists
who are likely to be resistant to changing their
practice in a market-based environment where cur-
rent management of chronic orofacial pain tends
to be mechanistic and usually provided privately.
However, it is unethical not to implement evi-
dence-based practice particularly where it aims to
improve patient outcomes and substitute invasive,
irreversible, and expensive management with non-
invasive behavioral therapy which has the poten-
tial to be applied across health-care services and
aims to provide maximum benefit for least harm.
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