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Review

Effects of cognitive behavioral therapy on orofacial pain conditions
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Abstract: Numerous studies have confirmed the effectiveness of cogni-
tive behavioral therapy (CBT) for chronic pain, and it is generally regarded
as an appropriate intervention. However, it may not be effective for some
pain sites, and the duration of the effect may be limited. In addition, some
studies of CBT lacked a comparison group. This review summarizes evi-
dence for the effectiveness of CBT for orofacial pain and assists in the
development of guidelines for orofacial pain management. A literature
search in PubMed was performed for studies published from April 1990
through March 2020. The search keywords were “burning mouth syn-
drome,” “temporomandibular disorders,” “myofascial pain syndrome,”
“chronic orofacial pain conditions,” “cognitive behavioral therapy,” and
“non-pharmacological therapy.” The results indicate that CBT alone or in
combination with other treatments, such as intraoral appliance, stress man-
agement, or biofeedback, is effective for the vast majority of orofacial pain
cases. Therefore, dentists should consider using CBT to manage orofacial
pain in their patients.
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Introduction

Patients reporting toothache often experience orofacial pain in the absence
of'a dental cause, which can result in unnecessary and ultimately ineffective
dental treatments such as root canal treatment or tooth extraction [1]. Many
patients are affected by continuous, unexplained pain after these dental
treatments. Features of mental or personality disorders and even responses
to everyday psychosocial factors can become somatized, causing patients
to complain of “toothache.” This is commonly seen in individuals with
mental disorders such as somatic symptom disorder, schizophrenia, and
major depressive disorder. Such patients are often referred to a psychiatrist
or physician who recommends pharmacological therapy, including antide-
pressants or antipsychotic drugs.

An alternative method, cognitive behavioral therapy (CBT), can be
effective for conditions such as chronic low back pain, primary headache,
and irritable bowel syndrome [1-3]. The option of using noninvasive CBT-
like approaches for chronic orofacial pain is desirable. Thus, a thorough
examination and assessment after a CBT intervention is crucial in deter-
mining the effectiveness of treatments for orofacial pain. To investigate
the effect of CBT on orofacial pain, a comprehensive literature review was
conducted. Studies of patients with burning mouth syndrome (BMS), tem-
poromandibular disorders (TMD), myofascial pain syndrome (MFP), and
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other orofacial pain disorders that were treated by either CBT alone, other
psychotherapies, pharmacological therapies, or combined therapies using
intraoral appliances and physiotherapy were selected. The therapeutic out-
comes analyzed were pain intensity, interference, pain relief satisfaction,
and quality of life (QoL).

Material and Methods

This narrative review was conducted to determine whether CBT was
more effective than control in reducing pain intensity and psychosocial
problems in patients with orofacial pain. The orofacial pain conditions
included BMS, TMD, MFP, and other orofacial pain disorders. The con-
trol groups included attention/placebo, usual treatment, no intervention,
use of intraoral appliance, self-care management, and stress management
with biofeedback, among other treatments (Tables 1-4). A literature search
of PubMed was performed for studies published during the period from
April 1990 through March 2020. The search string was “(burning mouth
syndrome or temporomandibular disorders or myofascial pain syndrome
or orofacial pain conditions) and (cognitive behavioral therapy or nonphar-
macological therapy) and (1990/04/01:2020/03/3 1[date-entry])”.

Results

A total of 604 studies were retrieved by the PubMed query. Eighteen stud-
ies that were relevant to the question of this narrative review were selected.
Of these 18 studies, three concerned BMS, seven concerned TMD, four
concerned MFP, and four concerned other orofacial pain disorders. Tables
1-4 summarize the features of BMS, TMD, MFP, and other orofacial pain
disorders and provide information on orofacial pain symptoms, interven-
tions, controls, outcome variables, and main findings.

Discussion

BMS is an idiopathic condition involving recurrent burning or abnormal
sensation in the mouth for more than 2 h per day for longer than 3 months.
BMS is more common in postmenopausal women older than 50 years and
is rare in women younger than 30 years. Overall prevalence is estimated to
be between 0.7% and 15%. Although BMS has been reported in men, it is
much more prevalent in women. According to cochrane systematic reviews
on BMS, CBT improved symptoms by focusing on cognitive restructuring
[1-3]. Matsuoka et al. observed that cognitive factors such as pain-related
catastrophizing and anxiety sensitivity affect pain severity and oral health-
related QoL [4]. In addition to reprogramming these cognitive processes,
interventions for habitual behaviors that aggravate and sustain symptoms
may provide an even more effective treatment, such as CBT for orofacial
pain. In fact, a CBT intervention for BMS patients dramatically improved
pain intensity, pain catastrophizing, and oral health-related QoL. Bergdahl
et al. reported that CBT alone reduced the pain intensity of BMS after
6 months [2], and Komiyama et al. reported that, in a small-group CBT
intervention, patients had reduced anxiety index scores (state-trait anxiety
inventory [STAI]) and lower pain intensity (numerical rating scale [NRS])



Table 1 Summary of characteristics of burning mouth syndrome

Author (year) OFP symptoms Intervention Control Outcome variables Main findings
Bergdahl et al. BMS CT APG BMS intensity reduction of BMS intensity by cognitive
(1995) therapy in resistant BMS patients
Femiano et al. BMS cognitive psychotherapy controls received placebo VATS benefit of combined psychoanalysis and
(2004) alone, combined psycho- ALA

analysis and ALA
Komiyama et al. BMS brief group CB healthy female controls NRS, STAI, trait anxiety inventory score a brief group cognitive-behavioral

(2013)

intervention decreased pain and anxiety
in BMS patients

ALA, alpha lipoic acid; APG, attention/placebo group; BMS, burning mouth syndrome: CB, cognitive behavioral; CT, cognitive therapy; NRS, numerical rating scale; OFP, orofacial pain; STAI, state anxiety inventory score; VATS,

visual analogue type scale

Table 2 Summary of characteristics of temporomandibular disorders

Author (year) OFP symptoms Intervention Control Outcome variables Main findings
(TMD-related pain)
Dworkin et al. TMD CB uT characteristic pain, pain interference, benefits of CB intervention for temporo-
(1994) maximum assisted mandibular opening, mandibular disorders
unassisted mandibular opening, SCL-90
depression, SCL-90 somatization,
knowledge of TMD, post-treatment
satisfaction
Turk et al. (1996) TMD 1A, SM, CT IA, SM, Nondirective SC muscle palpation pain index, TMJ palpa- CT improved pain associated with muscle
tion pain index, unassisted mandibular palpation, self-reported pain severity,
opening without pain, maximum unas- depression, and use of medications
sisted mandibular opening, McGill pain
questionnaire, BDI, PCS, CSQ, MPI, oral
parafunctional habits scale, self-reported
use of medication
Dworkin et al. TMD CC - CBT-based program uT characteristic pain intensity, pain-related six-session CBT intervention for
(2002) for chronic pain adapted activity interference, vertical jaw range patients with heightened psychological
for TMD (behavioral, of motion, number of extraoral muscle and psychosocial disability improved
relaxation, cognitive palpations, SCL-90 depression, SCL-90 pain-related variables
coping, explanatory model, somatization
health care, personal plan,
maintenance and relapse
prevention)
Gardea et al. Chronic TMD biofeedback, CBST, no treatment CPI, GCPS, and limitation in mandibular combined biofeedback and CBST treat-
(2001) combined biofeedback functioning ment produced the most comprehensive
and CBT improvements across subjective pain,
pain-related disability, and mandibular
functioning
Turner et al. Chronic TMD a brief CB an education/attention activity interference, pain intensity, a brief CB treatment decreased
(2005) control condition, SCM jaw use limitations, negative mood, catastrophizing and improved activity
pain-related beliefs, catastrophizing, and interference and jaw use limitations for
coping TMD patients
Turner et al. TMD and facial CBT and education/attention uT GCPS, CPI, jaw use limitations, MFIQ, a brief CBT intervention improved 1-year
(2006) pain depression- BDI, SOPA, CSQ, PCS, clinical outcomes of TMD clinic patients

Litt et al. (2010)

TMD

standard treatment plus CBT
condition (STD + CBT)

STD condition entailing
placement of a flat-plane
disoccluding splint, non-
steroidal anti-inflammatory
drugs

CPCI, treatment credibility

MPI; characteristic pain intensity, CES-D
(20-item)

brief cognitive-behavioral treatment
reduced pain, life interference and depres-
sive symptoms in TMD sufferers

BDI, beck depression inventory; CB, cognitive behavioral; CBT, cognitive behavioral therapy; CBST, cognitive-behavioral skills training; CC, comprehensive care; CES-D: center for epidemiological studies depression scale; CT,
cognitive therapy; CPI, characteristic pain intensity, CPCI: chronic pain coping inventory; CSQ, coping strategies questionnaire; GCPS, graded chronic pain scale; IA, intraoral appliance; MFIQ, mandibular function impairment
questionnaire; MPI, multidimensional pain inventory; OFP, orofacial pain; PCS, pain catastrophizing scale; SC, supportive counselling; SCL-90, symptom checklist-90; SCM, self-care management; SM, stress management with
biofeedback, SOPA, survey of pain attitudes; STD, standard treatment; TMD, temporomandibular disorder; UT, usual treatment

[5]. In contrast, Femiano et al. reported that a combination of CBT and
pharmacological therapy (a-lipoic acid 600 mg per day for 2 months) led
to a greater reduction in BMS symptoms than CBT alone and pharmaco-
logical therapy alone [6]. According to the International Association for
the Study of Pain, simple daily activities such as eating, sucking on candy,
chewing gum, having something sweet, sleeping, resting, and leisure may
reduce BMS symptoms (International Association for the Study of Pain
[IASP] (2016) orofacial pain fact sheets. burning mouth syndrome; https://
s3.amazonaws.com/rdcm-siasp/files/production/public/Content/Content-
Folders/GlobalYearAgainstPain2/20132014O0rofacialPain/FactSheets/
Burning Mouth Syndrome 2016.pdf) [7]. Therefore, dentists often rec-
ommend using strategies such as engaging in physical therapy by chewing
sugarless gum at non-meal times and rolling sugarless candy on the tongue
[2]. Existing evidence suggests that BMS pain management might begin

with CBT, which could be combined as needed with a pharmaceutical
intervention (Table 1).

Common treatments for TMD include stress management, cognitive
restructuring, and relaxation [8]. Some systematic reviews report that
short-term and long-term CBT was effective for patients with TMD, and
the effectiveness for long-term pain symptoms was confirmed by a meta-
analysis. CBT is generally performed by clinical psychologists; however,
some patients with TMD have been effectively treated by dentists and
dental hygienists trained in CBT [1].

To date, three studies have reported the effectiveness of CBT for
patients with TMD-related pain [9-11]. Studies of the effectiveness of
combined CBT classify TMD as (1) painless TMD without severe mental
illness, (2) painful TMD without mental illness, and (3) painful TMD
with severe mental illness [12] and include one report on CBT, intraoral



Table 3 Summary of characteristics of myofascial pain syndrome

Author (year) OFP symptoms CBT Control Outcome variables Main findings

Komiyama et al. MFP with limited CB, CB with posture NI pain-free unassisted mouth opening, VAS, CB with posture correction alleviated

(1999) opening correction disturbance in daily life myofascial pain with limited mouth
opening

Bogart et al. masticatory MFP CBT before intervention pain intensity, duration, frequency efficacy of group CBT for treatment of

(2007) improvement masticatory myofascial pain

Gatchel et al. TMD, MPF Early CBT NI pain, depression, ways of coping; early CBT reduced pain levels, improved

(2006) measures included a shortened version coping abilities, and reduced emotional

Ferrando et al. TMD muscular
(2012) subgroup

CBT, hypnosis

control group

of the RDC evaluation, BDI-II, ways of
coping, SCID-I and SCIDII, CPI

No. of points painful on pressure, pain
frequency, self-medication frequency,
pain intensity, subjective pain index, pain

distress at 1 year

CBT including hypnosis improved
conservative standard treatment outcome
in TMD patients

interference, pain severity, emotional
distress, BSI-18 anxiety, BSI-18 depres-
sion, BSI-18 somatization

BDI, beck depression inventory; BSI, brief symptom inventory; CB, cognitive behavioral; CBT, cognitive behavioral therapy; CPI, characteristic pain intensity; MFP, myofascial pain; NI, non-intervention control; OFP, orofacial
pain; RDC, research diagnostic criteria; SCID, structured clinical interview for DSM-IV; TMD, temporomandibular disorder; VAS, visual analogue scale

Table 4 Summary of other oral complaints characteristics

Author (year) OFP symptoms CBT Control Outcome variables Main findings

‘Wang et al. orthodontic pain CBT intervention ibuprofen intervention, no VAS, EPQ, T-Al, S-Al, SF-36 CBT effective in pain control during

(2012) intervention initial stage of orthodontic treatment

Goldthorpe et al. COFP CBT control group (treatment assessed at baseline by PHQ-9 question- CBT intervention acceptable for

(2016) as usual) naire unexplained COFP

Wang et al. orthodontic pain CBT intervention blank control group multichannel continuous electroencepha- specific cerebral responses to CBT

(2015) logram signals and VAS instructions provide new insight in
exploring CBT for orthodontic pain
control

Huang et al. orthodontic pain CBT BWM or control EEG signals, VAS brainwave music and CBT groups

(2016) reduced pain perception

BWM, brainwave music; CBT, cognitive behavioral therapy; COFP, chronic orofacial pain; EEG, electroencephalogram; EPQ, Eysenck personality questionnaire; OFP, orofacial pain; PHQ-9, patient health questionnaire-9; S-Al,

state-anxiety inventory; SF-36, short form-36 health survey; T-Al, trait-anxiety inventory; VAS, visual analogue scale

appliances, stress management, and biofeedback; one on CBT, cognitive
restructuring, and relaxation; one on CBT and biofeedback; and one on
CBT and standard therapy (STD) [12-15]. Although CBT alone was effec-
tive in treating types (1) and (2), above, a comprehensive approach of
stress management, cognitive restructuring, and relaxation, in conjunction
with CBT, was effective for type (3). Turk et al. concluded that a combina-
tion of CBT, intraoral appliances, stress management, and biofeedback was
effective against type (3) [16]. These results indicate that a comprehensive
treatment approach that includes CBT should be considered for patients
with TMD and psychosocial problems (Table 2).

Four studies have reported the effects of CBT on MFP [17-20]. Bogart
et al. investigated the effects of CBT on MFP in 26 patients [19], 65% of
whom reported post-intervention improvement in pain intensity, duration,
and frequency. Komiyama et al. compared combined CBT and postural
correction with a non-CBT group and showed that participants with pain-
ful MFP had lower pain intensity (VAS) at maximum opening and an
overall improvement in quality of daily life [17]. A study by Ferrando et
al. found that CBT combined with hypnosis therapy improved pain fre-
quency, intensity, and severity, anxiety, and somatization of mental pain
[20]. Gatchel et al. established a CBT program and surveyed patients with
MFP and TMD-related pain [18]. The CBT program included CBT, stress
management, biofeedback, autonomous training, relaxation, and attention
to habit behaviors that worsen or sustain symptoms (particularly avoidance
and safety behaviors). Patients who underwent early CBT had significantly
lower pain intensity and depression tendencies at 1 year after the inter-
vention. Furthermore, participants in the nonintervention group were, as
compared with those in the early intervention group, 12.5 times as likely
to have a somatoform disorder, more than seven times as likely to have an
anxiety disorder, and 2.7 times as likely to have an affective disorder at
1 year [18]. MFP-related pain may be induced and complicated by psy-
chosocial factors and thus requires early intervention with CBT programs
(Table 3).

Although Goldthorpe et al. reported that CBT is effective for patients
with unexplained chronic orofacial pain, their study was excluded from a
systematic review because it was not a case-control study [21]. As outlined

above, although there are many practical studies of the use of CBT for
TMD and MFP, few discuss unexplained disorders such as atypical tooth-
ache and atypical facial pain. Some studies investigated the effectiveness
of hypnosis—from clinical and psychosocial perspectives—as non-CBT
psychotherapy for atypical toothaches [22]. The results were mostly
positive: hypnosis therapy appears to provide clinically appropriate pain
relief for atypical toothache and improves sleep quality, with almost no
adverse effects. However, because the evidence is limited, more studies are
required in order to consider hypnosis therapy an effective option for clini-
cal treatment. Unnecessary polypharmacy should be avoided in treating
atypical toothache, and adjuvant therapies such as hypnosis are important
and yield promising results [22].

Three recent case studies reported that CBT improved toothache during
early orthodontic treatment [23-25]. Moreover, Wang et al. found that delta
and theta brain waves were correlated with toothache intensity after dental
treatment and that CBT reduced brain waves and pain caused by orthodon-
tic treatment [23]. Furthermore, CBT combination therapy (brainwave
music) improved toothache during orthodontic treatment. Thus, research
has shown that, in pain-associated brain regions, CBT has some effect on
brain wave patterns that occur during pain [25] (Table 4).

In sum, the present results indicate that CBT is useful for alleviating
orofacial pain. A comprehensive approach combining CBT with intraoral
appliances, stress management, biofeedback, CBT programs, cognitive
restructuring, and relaxation may be useful for diseases such as chronic
TMD. This review highlights the need for dentists to use CBT-related
strategies as a first-line approach to manage orofacial pain.
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