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(A):  Anamnestic Helkimo Index 
aB:  Awake Bruxism 
ADDwR: Articular Disc Displacement with Reduction 
ADDw/oR: Articular Disc Displacement without Reduction 
BTX:  Botulinum Toxin 
CPI:  Characteristic Pain Intensity 
CT:  Computerized Tomography 
(D):  Clinical Dysfunction Helkimo Index 
EMG:  Electromyography 
GCPS: Graded Chronic Pain Scale 
GJH:  Generalized Joint Hypermobility 
HA:  Hyaluronic Acid 
HPA:   Hypothalamic-pituitary-adrenal (axis) 
ID:  Internal Derangement 
LLLT:  Low Level Laser Therapy 
MDD:  Major Depressive Disorder 
MIC:  Maximal Intercuspal Position 
MMO:  Maximal Mouth Opening 
MMP:  Metalloproteinase 
MPS:     Myofascial Pain Syndrome 
MRI:  Magnetic Resonance Imaging 
OHR:  Oral Habit Reversal 
PI:  Psychosocial Interventions 
RCP:  Retruded Contact Position 
REM:  Rapid Eye Movement 
RMMA: Rhythmic Masticatory Muscle Activity 
s.:  see 
sB:  Sleep Bruxism 
SC:  Self Care strategies 
SC-co: Self-Care strategies plus Counseling 
SCL-90-R: Revised Symptom Checklist-90 
sEMG: superficial Electromyography 
SF:  Synovial Fluid 
TENS: Transcutaneous Electrical Nerve Stimulation 
TMD:     Temporomandibular Dysfunction 
TMJ:  Temporomandibular Joint 
TrPs:  Trigger Points 
UT:  “Usual Treatment” 
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The multiplicity of definitions for the same clinical situation has been one of the 

major difficulties to get a consensus in the understanding and management of 

the orofacial pain. Actually, this concept involves many different entities that 

differed drastically in terms of the etiological and pathogenical considerations. 

Dental infections, neuromuscular dysfunctions, multiple syndromes and many 

other diseases can generate this kind of painful condition.  

 

The orofacial pain is tackled by different medical areas, such as 

otorhinolaringology, dentistry, head and neck surgery, and orthopedics. The 

temporomandibular disorders (TMD) represent an important percentage of this 

condition.  

 

The temporomandibular dysfunctions are a heterogeneous group of signs and 

symptoms that affect the jaw joint and/or the chewing musculature. They are 

associated with different expressions of facial pain, headache, and ear 

alterations (pain, tinnitus, etc.). Due to the unspecific quality of signs and 

symptoms and the wide variety of clinical expressions, the diagnosis of TMD may 

be easily conflated with other disorders. This overlap has a high impact on the 

treatment selection.        

Not only different diagnoses in the medical field, but also dissimilar philosophy of 

treatment evidence the lack of understanding of this pathology. Particularly, the 

etiology of TMD is still controversial. Currently a multifactorial theory has received 

a great support among the scientific community. This theory draws the attention 

to the interaction of psychological, neuromuscular and oral pathogenic factors.  

The purpose of this qualitative systematic review of literature was to evaluate the 

evidence regarding the etiological determinants and treatments of 

Temporomandibular Disorders collected during a decade of research (1999-

2012). Special focus was brought on TMD with myogenous origin.   
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The present work is divided into five parts. The first part intend to present a 

definition of temporomandibular disorders, some epidemiological data reported 

until now, and a narrative review of the possible etiological factors. Further on in 

the text the multiplicity of therapeutical modalities and their possible mechanisms 

of action are described. The second part introduced basic concepts of the 

systematic qualitative analysis.  

Subsequently, the third part contains a series of systematic reviews of the 

randomized clinical studies on TMD treatments published during the last twelve 

years. The analysis of the same search strategy for patients of myogenous TMD 

was linked with independent searches for each treatment. For the evaluation of 

the included studies, the authors applied the Cochrane Collaboration’s tool for 

assessing risk of bias. The therapeutical options gathered from the current 

international literature presenting at least three current RCTs were categorized 

into six different groups and tabulated to be analyzed.   

Consecutively, the fourth chapter presents a meta-analysis of the current “usual 

treatment” for TMD based on splint therapy according to the directions of the 

Cochrane Collaboration for all the available literature published up to now. This 

systematic review and meta-analysis was conducted with the support of an 

international research team.  

Finally, the last part consists of the discussion of the possible links between the 

most relevant outcomes and the alleged therapeutical target of the reviewed 

treatments. 
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Myofacial Pain is the most common form of temporomandibular disorders (TMD), 

affecting principally women in reproductive age. The etiology of TMD is still 

controversial. Currently a multifactorial theory has received a great support 

among the scientific community. This theory draws attention to the interaction of 

psychological, neuromuscular and oral pathogenic factors. Objectives: to 

describe the possible etiological factors of the Myofacial Pain; and to evaluate 

the effectiveness of the current treatments for Myofacial Pain. Materials and 

methods: a narrative review of the etiological factors and epidemiological data of 

Myofacial Pain introduces this work. Thereafter the author presents five 

systematic reviews of RCTs which have been published during the last thirteen 

years (1999-2012) for the use of acupuncture, low level laser therapy, drugs, 

physiotherapeutical interventions, splint therapy, and psychosocial interventions 

in the treatment of Myofacial Pain. Moreover, the author reports a systematic 

review and meta-analysis of all the available literature of two modern approaches 

for the treatment of Myofacial Pain. A comparison between the “usual treatment” 

based on splint therapy and psychosocial interventions was conducted. Results: 

the author did not find sufficient evidence to support therapies based on one 

single intervention. However, the condition of the patients with myofacial pain 

could be treated more effectively with combined treatments. After comparing 

“usual treatment” with psychosocial interventions, the author observed a 

tendency of the latter to improve psychological outcomes, whereas the first one 

was slightly more effective to enhance clinical functional outcomes. In general, a 

high level of heterogeneity was observed among the included studies of the 

different systematic reviews. The quality of the studies is susceptible to be 

improved. Clinical implications: the author proposes core outcomes to be 

implemented within the research on myofacial pain in particular and 

temporomandibular disorders in general, in order to enable scientifical 

comparisons between different therapies.  
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Myofaszialer Schmerz ist die häufigste Form der Temporomandibulären 

Dysfunktionen (TMD), welcher hauptsächlich bei Frauen im fruchtbaren Alter auftritt. 

Die Ätiologie der TMD ist noch höchst umstritten. Gegenwärtig findet die 

multifaktorielle Theorie bei den Experten grosse Unterstützung. Diese Theorie richtet 

die Aufmerksamkeit auf die Interaktion der psychologischen, neuromuskulären und 

lokal mündlichen krankheitsverursachenden Faktoren. Ziele der Studie: die 

möglichen ätiologischen Faktoren von Myofaszialem Schmerz zu schildern; und die 

Wirksamkeit der gegenwärtigen Behandlung von Myofaszialem Schmerz 

auszuwerten. Material und Methode: eine narrative Übersichtsarbeit der Literatur 

über die ätiologischen Faktoren und epidemiologischen Angaben des Myofaszialen 

Schmerzes leitet die Arbeit ein. Danach stellt die Autorin fünf systematische 

Übersichtsarbeiten von RCTs dar, welche innerhalb der letzten dreizehn Jahre 

(1999-2012) veröffentlicht wurden. Die Themen umfassen Akupunktur, Low-Level-

Laser Therapie, Pharmacotherapie, Physiotherapie, Schienentherapie, und 

pyschosoziale Interventionen gegen Myofaszialer Schmerz. Außerdem berichtet die 

Autorin von einer systematischen Übersichtsarbeit und Meta-analyse der 

vorhandenen Literatur von zwei modernen Behandlungsweisen gegen Myofaszialem 

Schmerz. Es wurde ein Vergleich zwischen der “regulären Behandlung” (usual 

treatment), welche auf der Schienentherapie basiert, und psychologischen 

Interventionen durchgeführt. Ergebnisse: die Autorin hat nicht genügenden 

wissenschaftliche Beweise gefunden, um irgendeine einzelne Therapie zu 

unterstützen. Hingegen sind die kombinierten Behandlungen effektiver um den 

Zustand der Patienten mit myofaszialem Schmerzen zu verbessern. Nach dem 

Vergleich von psychologischen Interventionen und der “reguläre Behandlung”, 

beobachtete die Autorin eine Tendenz der erst gennanten die psychologischen 

Ergebnisse zu verbessern. Demgegenüber war die „reguläre Behandlung“ bezüglich  

der klinischen funktionellen Resultate geringfügig wirksamer. Im Allgemeinen wurde 

eine hohe Heterogenität zwischen den analysierten Studien der verschiedenen 

systematischen Übersichtsarbeiten beobachtet. Die Qualität der Studien hat noch 

viel Verbesserungspotenzial. Klinische Folgerung: die Autorin schlägt die Nutzung 

von Kernergebnissen im Kontext der Forschung zu Myofaszialem Schmerz im 

Speziellen und Temporomandibuläre Dysfunktionen im Allgemeinen vor. Dadurch 

sollen wissentschaftliche Vergleiche zwischen unterschiedlichen Therapien 

ermöglicht werden.   
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This disease was first reported in the 30s under the name of Costen´s syndrome, 

a term that is currently obsolete, however still occasionally used in 

Otolaryngology. The etiology was certainly unknown, but it was correlated with 

tinnitus, chronic facial pain and mandibular functional disorders. 

Thenceforth several researchers have tried to explain this clinical entity in respect 

of its pathogenesis and evolution, and have given diverse names in an effort to 

define it. As a result, the literature compiles many different nomenclatures that 

are virtually synonymic, e.g. myofacial pain, myofascial pain, craniomandibular 

disorder, masticatory muscle disorder, myoarthropathy, etc [414]     

TMD actually is a complex term that involves different symptomatic definitions 

which affect the temporomandibular joint and the surrounding structures. It is 

important to remark that this pathology is considered chronic and self-limiting.

1.2 

. 

 

Four morphofunctional unities of the stomatognathic system are responsible for 

the oral physiology which implies vital activities such as mastication, deglutition, 

and respiration-phonation. These unities are the TMJ, the masticatory 

musculature, occlusion, and periodontium.  
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Figure 1. Sagittal view from Masseter muscle and Temporalis muscle (what-when-how.com) 

 

The masticatory musculature comprehends the masseter, lateral and medial 

pterygoid, and temporalis muscles (fig.1, fig.2). These paired muscles act 

differently according to the anatomical relations with the skull [s. 598]. The 

contraction of the temporalis, masseter, and medial pterygoid muscles produce 

jaw closing, however the chewing forces result principally from the activity of the 

two latter. The mandibular retrusion follows the contraction of the posterior part of 

the temporalis muscles; and the protrusive movements are produced by the 

simultaneous contraction of the lateral pterygoid muscles.  

The function of the lateral pterygoid muscle is controversial. It is mostly believed 

that the inferior head of the lateral pterygoid participates in opening and 

protrusive jaw movements, while the superior head has been related with 

positioning of the discus articularis Furthermore, lateral movements are linked to 

a contralateral contraction of a single pterygoid muscle [77].  

Other muscles implied in jaw motion are the suprahyoid muscles; specifically the 

digastric, mylohyoid, geniohyoid which are jaw depressors. The two latter also 

contribute to produce retrusion. Additionally, the buccinator muscles protect the 

cheeks during the chewing activity. Complex functional movements are the 

consequence of combined coordinated muscle activity.  

The pathogenesis of the characteristic muscle pain in TMD patients is an 

unresolved issue. As well as by other chronic pain conditions, the explanations 

for muscular pain move around two principal theories, namely the vicious circle, 
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and the pain adaptation model. Other alternative theories have been put forward; 

however at the moment questions are still open [565, 444]. The relationship of the 

neuromuscular component with dental occlusion together with the afferent fibers 

in the periodontium, and the theories of muscle pain will be discuss further on 

text linked to the myofacial pain condition. 

 

 

Figure 2. Sagittal view from Pterygoid muscles, after resection of the  

ramus mandibularis and zygomatic arch.    

 

The following text gives brief descriptions of the structural characteristics of the 

TMJ. It aims to provide the basic context for the comprehension of the next 

discussion topics as a general reference.  

Anatomically, the temporomandibular joint is composed of two articular surfaces 

and a disc. The mandibular articular surface is called condyle, and the temporal 

surface comprises the glenoid fossa and the articular eminence. Therefore, the 

TMJ is a bicondylar joint, which is harmoniously connected by the interposition of 

the articular disc. 

The TMJs are bilateral diarthrodial synovial joints, situated sagittally on both 

sides of the face. The TMJs are part of the mandibular bone that act 

simultaneously, and always with the teeth. This interdependence is notorious. 

The occlusion influences the condylar trajectory, the Bennett movement and the 
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Bennett angle. Reciprocally, the intercondylar distance influences the occlusal 

morphology. Specifically, Olthoff concluded that the principal determinant of the 

dynamic occlusal morphology is the mandibular lateral movement range [436].  

 

 

Figure 3: Diagram of the kinematic of the TMJ (Fink M et al. Phys Med Rehab Kuror 2001; 11: 221-8) 

 

The kinematic of the TMJ is complex (fig. 3), due to the manifold combination of 

movements of translation and rotation. This mechanical performance defines the 

mandibular system as a six-degree system with a constantly shifting centre of 

rotation.  

Some 3-D computational models and simulators struggle to represent more 

accurately the complex relationship of the different components of the TMJ [107, 

635]; however, the unlikely viscoelasticity of the involved structures has been a 

great challenge for science, because it modifies the complete calculation 

regarding the prediction of the jaw movements.   

The mandibular kinematics is then widely influenced by the peculiar 

characteristics of the articular disc that separates the TMJ into two functional 

compartments. The superior compartment is broader than the inferior one, and 

participates on the condylar translation; meanwhile inside the inferior 

compartment the condylar rotation movements are executed.   
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The articular disc has an exceptional composition intimately related to its 

function. Histological studies on human discs showed the heterogeneity of this 

tissue. Interestingly, in contrast to the fibrocartilage of other synovial human 

joints, the temporomandibular disc is made essentially of fibrous tissue. In fact, 

the articular disc contains four dissimilar zones, namely anterior, intermediate, 

posterior, and bilaminar zone.      

The anterior zone of compact fibrous tissue, with interwoven fibers that continue 

the joint capsule, receives the tendon insertion of the lateral pterygoid muscle. 

The intermediate zone, the working area, is composed of parallel fibrous bundles 

that contain some cartilaginous islets in the center of the disc; this zone has a low 

cellular density, is avascular and free from nerve endings.  

The posterior zone is a transition area, characterized by a less-compact fibrous 

tissue with the inclusion of elastic fibers. Finally, the bilaminar zone presents a 

posterior-superior area of elastic fibers, which are anchored on the 

tympanosquamous fissure, and are responsible of keeping in contact the articular 

disc and the mandibular condyle. The posterior-inferior area of the bilaminar zone 

consists of a venous plexus that acts like a hydraulic bearing during the jaw 

movements. 

 


Any deviation in the anatomical position or form of the tissues within the TMJ 

capsule is considered an internal derangement (ID). The most prevalent articular 

disorders are the disc displacements with and without reduction, which differ from 

each other in the capacity to recuperate the initial relation of the articular disc 

during the mandibular movement.  

The finding of clicking sounds represents a pathognomonic sign of the discal 

reduction. These sounds might appear unique or reciprocal during the condylar 

translation, depending on the point of time when the condyle is able to recover its 

relationship with the articular disc.  

A disc displacement without reduction may lead to a chronic closed lock (disc 

displacement without reduction and with limited jaw opening) [500] or an open lock 

[495]. If that occurs, the disc is lastingly located in an anterior position with 
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sometimes also a medial or lateral component. The condyle is too far away to 

relocate the disc over its articular surface, thus altering the jaw function. 

Advanced affections of the temporomandibular structures are the arthritis and 

osteoarthrosis which present patent inflammatory activity into the capsule and 

some anatomical alterations.  

Three different molecular models of the mechanism of TMD based on excessive 

mechanical stress have been proposed: direct mechanical damage, hypoxia–

reperfusion injury, and neurogenic inflammation [387, 259, 558]. These models are 

rooted on molecular findings in the synovial fluid. 

The synovial fluid (SF) is a highly viscous ultrafiltrate of plasma secreted for the 

synovial membrane. The SF takes action as a nourishment source for the 

cartilage, and as a cushion and lubricant agent in the upper and lower 

components of the TMJ [191].  

The articular overloading may generate free radicals whether directly under 

mechanical stress through homolytic fission, or indirectly through hypoxia due to 

augmented intra-articular pressure [87, 422]. These free radicals may induce a chain 

of oxidative-reductive reactions modifying the properties of structural molecules 

surrounded, that also turn into free radicals. Eventually, interactions between 

altered molecules through covalent bonds may be implicated in the formation of 

adhesions into the TMJ [143, 518]. 

The action of free radicals on hyaluronic acid (HA), principal component of the 

synovial fluid, may reduce the viscosity of the fluid altering its lubricating 

properties.  These changes in the composition of the SF may be implicated in 

producing major adherence of the articular disc and therefore the development of 

disc derangements [605, 422].  

On the other hand, other authors point out a pathogenic effect in ID of chronic 

neurogenic inflammation. High levels of inflammatory mediators in synovial fluid 

samples were found in severe cases of TMD linked to disease progression [103, 

420]. Moreover, one study reported high levels of aggrecanase in synovial fluid of 

TMD patients, a metalloproteinase (MMP) which degrades the proteoglycan 

aggrecan present in the articular cartilage [627]. Besides, levels of MMP-2 and 

MMP-9 were increased in fluid samples of patients with articular disc 

displacement without reduction (ADDw/oR) compared to articular disc 

displacement with reduction (ADDwR), suggesting an active destruction process 
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[553]. These MMPs seems to be increased also in osteoathritic TMJ [552, 628]. In 

spite of the role of the MMPs remains unclear, the above mentioned molecules 

may be useful as markers of TMD.  

Additionally, some authors even reported the presence of bacteria some 

antibodies against mycobateria in the synovial fluids, which meaning is unknown 

[543, 295,10]. 

Taking together, there is a lack of comprehension about the potential link among 

the mentioned stages of TMD, and there is no evidence to assume a linear 

progress.      




 



 



The prevalence of TMD in the general population over age 18 fluctuates around 

10%, with a major percentage of affected women in the reproductive age [566]. 

However, the prevalence data vary significantly according to the different 

diagnostic criteria of TMD and the characteristics of dissimilar populations [334]. 

Table 1 presents several epidemiological population-based studies of general 

and young samples.  

De Kanter [282] published in 1993 a meta-analysis of TMD prevalence including 

studies from 1974. The results were expressed in percentages of symptom free 

individuals according to two parameters: anamnestic (A0) and clinical dysfunction 

(D0) Helkimo Index. This meta-analysis found an overall rate of 70% (23 studies, 

n=15,559) anamnestic symptom free A0 subjects, and 56% (22 studies, 

n=16,820) clinically no dysfunctional D0 subjects in randomized samples. It is 

noteworthy that many critical methodological observations of the included studies 

were stressed: 75% of the studies did not state a definition of TMD, 50% of the 

articles did not specify the dentition, and assessments varied widely (TMD 

ranged from 6-93% using interviews and from 0-93% using clinical examination). 

According to the 3rd German Oral Health Study in 1999, the prevalence of painful 

TMD in a German population (n=2022) was 4.6% for patients between 35 and 44 

years old, and 4.7% for patients aged 65-74yrs [571]. 
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Table 1. Epidemiological studies in non-patient population 

Author 

 

Sample N 

(women/m

en) 

Population and 

Diagnostic tool (DT) 
Age (yrs) 

 

Total of  TMD symptoms/ 

diagnosis  (%)* 

Epidemiological findings 

 

Gonçalves 

et al. 2010 

[221] 

1230 (633/  

597) 

Stratified sampling 

Brazil 

DT: questionnaire 

(telephone survey) 

Range: 15-

65 

At least one symptom of TMD 

was present in 39.2% of the 

sample 

Most prevalent symptoms were: TMJ sounds 

(23.7%), and masticatory muscle pain (15.4%). 

This study found an increased prevalence of TMD 

symptoms in individuals with headache compared 

with those without headache 

Janal et al. 

2008 [265] 

782 (only 

women) 

Random sample positive 

screened for a chronic 

pain disorder, or as 

demographic control 

USA 

DT: RDC/TMD 

Range:18-

69+ 

10.5% (95% confidence limit 

(CL)=8.5-13.0) were  women with 

myofacial-TMD 

Women in the age group under 50yrs showed 

11.9% of myofacial-TMD prevalence, while the 

same condition was found in 7.9% of the women 

over 50yrs.  

Isong et 

al. 2008 

[262] 

30,978 

(17,498/ 

13,480) 

Representative sample 

USA 

DT:validated  

questionnarie 

18+ Overall prevalence of  TMD: 4,6% Among the gender groups, the prevalence of TMD 

was 6.3% for women, and 2.8 for men Ethnic 

composition: 20,389 non Hispanic whites, and 

4,179 non-Hispanic blacks. Non-Hispanic white 

women presented slightly higher prevalence 

compared to non-Hispanic black women (6.7% vs 

5.1%) 

Rutkiewicz 

et al. 2006 

6,335 

(3,466/ 

79% of a national 

representative sample 

30+ 38% of subjects presented at 

least one TMD sign 

TMD signs were significantly  more prevalent for 

women than men (P<0.001) 
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[483] 2,869) Finland 

DT: clinical examination 

Bevilaqua-

Grosso et 

al. 2006 

[73] 

109 (95/14) University students,  

Brazil. 

DT:questionnaire by 

Fonseca 

 

Mean: 

21.61±1.91 

Range: 18-

27 

87% (43.2% mild TMD; 34.8% 

moderate, 9.2% severe TMD) 

Affected women from the TMD sample: 43.15% 

mild TMD, 37.89% moderate TMD, 10.52%severe 

TMD 

Affected men from the TMD sample: 5.50% mild 

TMD, 1.83%moderate TMD, 0% severe TMD 

Plesh et 

al. 2005 

[452] 

887 (only 

women) 

Cohort of young women 

USA 

DT: RDC/TMD 

Range: 19-

23 

13% of Caucasians and 6% of 

African American reported facial 

pain in the last 6 months. 

Ethnic composition: 411 Caucasian women, and 

419 African American women. From the 61 TMD 

diagnosed women: 80% presented myofacial pain 

(group I), 33% disc displacements (group II), 48% 

group III. For each diagnosis, the majority were 

Caucasians. 

Nilsson et 

al. 2005 

[418] 

28,899 

(13,843/ 

15,056)   

Random sample in a 

Swedish county 

Sweden 

DT: question-naire 

Range: 12-

19 

4,2% reported TMD pain Higher prevalence among girls than among boys 

(6.0% vs 2.7%; P<0.001); and in the cities 

compared to rural zones (4.4% vs 3.9%; P<0.05) 

Casanova-

Rosado et 

al. 2006 

[98]  

506 (274/ 

232) 

University students 

Mexico  

DT: RDC/TMD  

Mean: 17.2 

±2.7 

Range: 14-

25 

41.6% showed grade of TMD Among the TMD diagnosis were found: 15.6% disc 

displacement with reduction; 10.9%myofacial pain, 

12%disc displacement without reduction (6.1% 

without and 5.9% with limited opening); 0% 

diagnosis group III.  

Women exhibited higher prevalence of TMD than 

men (52.9% vs 37.9%) 
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Gesch et 

al. 2004 

[209] 

4,289 

(2,180/ 

2,109) 

Random sample 

Germany 

DT: clinical examination 

Range:20-

81 

24.9% joint sounds; 12% 

muscular tenderness; 6.1% TMJ 

tenderness under pressure 

11.1% restricted mandibular 

mobility (1.2% with pain) 

For all the clinical outcomes, the prevalence among 

women was higher than for men. 

(i.e. masticatory muscle tenderness, TMJ sounds, 

deviation and deflection, and pain upon palpation or 

during jaw movement) 

Miyake et 

al. 2004 

[396] 

3,557 

(1,041/ 

2,516) 

University students 

Japan 

DT: questionnaire 

Mean: 20.4 

±2.1 

Range 18-

26 

41.7% reported TMJ noise, 16.0% 

TMJ pain, and 16.3% impaired 

mouth opening 

This study suggests a relationship between TMD 

symptoms and parafunctional activities. 

Rantala et 

al. 2003 

[457] 

241 (125/ 

116) 

Employees of a Finish 

company 

Finland 

DT: RDC/TMD 

Mean: 46±7 

Range: 30-

55 

27% diagnosis of TMD Among TMD diagnosed subjects: 13.3% Myofacial 

pain (group I); 15.8% disc displacement (group II); 

1.2% arthralgia (group IIIa), 0.4% osteoarthritis 

(group IIIb), 2.4% osteoarthrosis (group IIIc) 

Hirsch et 

al. 2002 

[252] 

525 

(291/ 234) 

Random sample of 

population 

Germany 

DT: RDC/TMD 

Range: 

20-60 

9% (36% aging 20-29 

40% aging 50+yrs) 

 

Sex ratio women/men of  TMD diagnosed 

population 5:1 

Sönmez et 

al. 2001 

[533] 

394 (194/ 

200) 

Random sample of 

public school 

Turkey 

DT:questionnaire and 

clinical examination 

Range:9-14 62.4% (67.58% of 182 children 

with mixed dentition, 58.01% of 

212 children with permanent 

dentition) 

Prevalence of TMD symptoms in mixed dentition: 

67.50% girls, and 67.64% boys. Prevalence of TMD 

symptoms in permanent dentition: 60.52% girls and 

55.1% permanent dentition 

Goulet et 

al. 1995 

897 (497/ 

400) 

Random sample of 

French speakers 

Range:18 

and over 

30%(confidence interval 

CI=26.9%-33%) reporting overall 

Sex ratio for frequent TMD symptoms: 2 

women:1man 
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[224] 

 

Canada 

DT: TMD screening 

questionnaire 

(telephone survey) 

presence of jaw pain, and 

7%(CI=5.1%-8.8%) reporting 

frequent jaw pain 

In the different age groups, the prevalence for jaw 

pain in women/men was: 

18-34: 8.7%w / 3.5%m 

35-54: 10.4%w / 6.8%m 

55+: 9.7%w / 3.3%m 

Kanter, de 

et al. 1993 

[282] 

3,468 

(1,815/ 

1,653) 

Representative sample, 

nationwide survey 

Netherlands 

DT: Helkimo Index 

Range:15-

74 

21.5% of Dutch population 

perceived some dysfunction 

44.4%presented clinical signs and 

symptoms of TMD 

16.6% mild self-reported symptoms, 4.9% moderate 

self-reported symptoms in adults 41.6% clinical mild 

dysfunction, 2.8% moderate to severe dysfunction. 

For both, anamnestic and clinical indices, women 

showed significantly more frequent and more 

severe dysfunction than men. 

Korff, von 

et al. 1988 

[303] 

1,016 (593/ 

423) 

Representative sample 

from health 

maintenance 

organization 

USA 

DT:questionnaire (mail) 

on facial pain 

Range:18-

65+ 

17% of the subjects reported 

facial pain in the prior 6 months 

From the sample, 15% of women reported facial 

pain (11% in the age group 18-24yrs., 18% in age 

group 25-44yrs.,12% in age group 45-64yrs., and 

2% in age group 65+yrs. The prevalence of facial 

pain for men was 8% (7% in age group 18-24y, 

10% in age group 25-44y, 8% in age group 45-64y, 

and 0% in age group 65+y) 

Szentpétery 

et al. 1986 

[549] 

600 (315/ 

285) 

Random sample 

Hungary. 

DT: Helkimo Index 

Mean: 40.7 

Range:12-

85 

20.6% reported symptoms related 

to anamnestic dysfunction Index 

(15,3% AI, 5.3% AII), and 

79.8%presented clinical signs and 

symptoms of TMD (72.3% DI, 

7.0% DII, 0.5% DIII) 

Sex ratio woman to man was 3.1:1 for anamnestic 

findings. Also a significant overrepresentation was 

found for clinical findings, particularly pain on 

palpation among masticatory muscles 
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In a survey applied to patients with orofacial pain in dental services of the 

German county Rhein-Sieg, 40.2% patients were diagnosed with TMD, 18.2% 

with headache-syndromes related to facial pain, and 17% with atypical 

odontalgia [614]. Data of studies conducted on individuals seeking treatment are 

summarized in the table 2. 

The most frequently symptoms observed in a retrospective sample of patients 

seeking treatment for TMD in USA were 79.3% headaches, 75.0% TMJ, and 

82.4% ear problems [113]. 

Macfarlane reported that 46% of adults suffering orofacial pain seek treatment 

in United Kingdom [353], while Locker observed 40% seek treatment in a random 

Canadian sample [348]. For the same condition, the rate was only 20.3% in a 

sample of the Chinese population [374].   

Rates of seeking treatment for TMD vary in Western countries between 3%-7% 

[92]. Even lower figures seek treatment for TMD were found in Turkey (12.2%) 

[413] and China (0.6%) [453].  

 

 

 

Carlsson concluded in a systematic review of epidemiologic studies that the 

presence of signs and symptoms do not correlate with the treatment need, 

which is estimated at about 5%. This estimation matches the seek treatment 

rate for TMD in adult population (3%-7%) [92].  

In a meta-analysis, Al-Jundi calculated the need treatment rate at 15.6% in 

general adults. Interestingly, the estimations were higher for studies that were 

based on clinical TMD signs than studies measured in self-report outcomes [33, 

34]. 

De Kanter estimated the need for treatment at 3.1% for the Dutch population 

[282], and Rugh made an estimation of 5% for the population in USA [485]. Need 

for treatment in Germany was estimated by Micheelis at 3.2% for adults aged 

35-44, and 2.7% for the age group 65-74 yrs. [384], thus the German 

epidemiological data of TMD are reportedly similar to those of other Caucasian 

populations.  
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Table 2. Epidemiological studies of individuals seeking treatment 

Author  Sample N 

(women/

men) 

Population and Diagnostic 

tool (DT) 

Age (yrs) TMD symptoms/ diagnosis (%) * Epidemiological findings 

 

Winocur et 

al. 2009 

[612] 

298 (232/ 

66) 

Jewish subjects seeking 

treatment at Orofacial Pain 

Clinic, Tel Aviv University 

Israel 

DT: RDC/TMD 

18+ Axis I: 65% MP (group I), 38% DD 

(Group II), 18% Ar, OAis or OA (group 

III, 11%, 5% and 2% respectively) Axis 

II: 20% severe depression, 35% 

somatization 

Pain was reported in 82% of the patients, with a Graded 

Chronic Pain score of 0 only in 8% of the sample. The 

disability score was 30.0 ±30.2, 

Sex ratio women/men 3.5:1 

Lee et al. 

2008 [330] 

87 (77/ 

10 

Southern Chinese subjects 

seeking treatment at Dental 

Hospital 

China 

DT: RDC/TMD 

Mean: 39.3 

±12.8 

Axis I: 57.5% MP (group I); 42.5%and 

47.1%  DD (Group IIright and left TMJ 

respectively); 19.5% and 23.0%  Ar, 

OAis or OA (group III, righr and left 

TMJ respectively) 

Axis II: 42.5% moderate/sev-ere 

depression; 59.7% moderate/ severe 

somatization 

15% presented psychosocial dysfunction measured by  

Graded Chronic Pain Scale 

 

Akhter et 

al. 2007 

[26] 

236 (72/ 

164) 

Subjects seeking treatment 

at Dental College 

Bangladesh DT: RDC/TMD 

18+ 12.9% MP only; 3.1% DD only; 7.9% 

joint pain only (Ar, OAis or OA); 6.9% 

MP+DD; 8.1% MP+joint pain; 1.3% 

DD+joint pain; 5.2% MP+DD+joint pain 

236 (45.4%) out of 520 persons seeking treatment in 

Dental School were diagnosed with TMD. 

This study correlated RDC/TMD diagnosis with 

psychological stress, concluding that MP is more common 

among patients under stressful events. 

Manfredini 

et al. 2006 

[362] 

377 (276/ 

101) 

Italian subjects seeking 

treatment at Section of 

Prosthetic Dentistry, 

University of Pisa 

Italy 

Range: 

38.8 +-15,7 

Axis I: 38.2% MP (group I), 52.3% DD 

(Group II), 52.6% group III (Ar: 17.5% 

right TMJ and 16.2 left TMJ; OAis: 

12.7% right TMJ and 10.9 TMJ; OA: 

11.7% right TMJ and 12.5% left TMJ) 

Sex ratio women/men of the total sample 2.6:1, with a 

significant difference in sex ratio for group I 6:1(P<0.05) 
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DT: RDC/TMD 

Anastassa

ki et al. 

2004 [40] 

2,721 out 

of 3,149 

(2,330/ 

819) 

Retrospec-tive data from the 

Department of Stomato-

gnathic Physiology 

Sweden 

DT: clinical examination 

Mean: 42 

Range: 

9-90 

29% DD; 19%tension- type headache;  

18% myoarthralgia 

14% Ar; 11%myalgia; 10% OA in TMJ; 

6% unspecified orofacial pain; 4% 

rheumatic disease of TMJ 

This study gathe together data from 1995 to 2002 

Wirz et al. 

2003 [614] 

985 (658/ 

327) 

Subjects seeking treatment 

at ambulatory institutions  

Germany 

DT: not specified 

Range:0-

70+ 81.1% 

in range 

20-60, 

3.55% no 

data 

40.3% were diagnosed with TMD 

(29.1% myogenous TMD, 9.9 % 

arthrogenous TMD, 1.2% TMD -not 

specified-) 

Among 985 patients with chronic orofacial pain, 635 were 

treated, 11.3% of those received splint therapy, 15.7% 

received a drug therapy, and 15.6% received phisiotherapy 

Yap et al. 

2003 [625] 

191 (138/ 

53) 

Patients at National Dental 

Center 

Singapore 

DT: RDC/TMD 

Mean:  

33.6  ±9.3 

31.4% group I (13%MP, and 18%MP 

with limited opening); 30.8% group II  

(15.1%DD left TMJ, 15.7% DD right 

TMJ): 25.6% group III (12.6%left 

TMJ,13.0%right TMJ)  

This study compared Asian sample with a Swedish (n=82) 

and American (n=261) 

Sex ratios women to men were: 3.1:1in the Asian, 3.6:1 in 

Swedish and 5:1in the American cohorts.  

• MP= myofacial pain; DD=disc displacement; Ar=arthritis; OAis=osteoarthritis: OA=osteoarthrosis 
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1.3.3 Gender and age effect 

 

Hirsch reported that the prevalence of TMD in adult women in Germany 

outnumbers men by approximately five times [252]. Zwijnenburg observed that 

only 3.6% in a German sample were interested in TMD treatment, and 68% of 

those were women [639]. Several other studies in Germany stated that three 

quarters (about 75%) of the individuals seeking treatment for TMD were female 

[142, 509]. 

Several population studies over the world estimated the sex ratio women/men to 

be around 2:1 (s. table 1). The high prevalence among women is more 

accentuated in samples of individuals seeking treatment (s.table 2). 

The over-representation of feminine sex is an important unresolved question, 

because it may be related to the pathogenesis of TMD. Three principal 

hypothetical causes have been argued: hormonal, behavioural, and genetic.  

The observation of epidemiological information has directed some research to 

the possible effects of sexual hormones like estrogens [335, 602, 281] and relaxin 

[603]. Estrogens may have a direct influence on the structural reorganization of 

the TMJ [202, 603]. Estrogen receptors were detected in cells of the synovial 

membrane and articular disc, suggesting a target action on these tissues [423]. 

Henry disagreed with that report showing a total absence of estrogen-binding 

sites in 28 samples of posterior bilaminar zone obtained from TMD patients 

post-surgical disc repositioning [244].  

Besides, it is believed that estrogens may be related to the pain transmission. 

The estrogens may have a modulating role on the pain pathways, especially in 

association with inflammatory processes, whether altering the expression of 

some neuropeptides and neurotransmitters, or increasing the excitability of TMJ 

afferents [393, 599, 603, 620].  

On the other hand, the possible differential behavioural factors between sexes 

include psychological profiles (e.g. stress-related disorders and depression) and 

the relationship with medical services. 

Just as other chronic pain syndromes like fibromyalgia and chronic fatigue, 

TMD seems to be linked to stress. It expresses physiological effects through the 

activation of the hypothalamic-pituitary-adrenal (HPA) axis [204]. Higher levels of 

cortisol in TMD patients (30 to 50% more than healthy patients) may be a 

consequence of the HPA axis hyperactivation [306]. The initial analgesic effect of 
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cortisol in acute pain may develop into hyperalgesia under prolonged exposure 

to stress [319]. The HPA axis dysregulation has been reported for several 

psychiatric conditions (e.g. depression, post-traumatic stress among others), 

whose molecular mechanism is gender-related. Presumably, women are more 

vulnerable to stress-related disorders due to hormonal regulation of the HPA 

axis and LC-norepinephrine system [62].  

Along the same line, depression maximizes the perceived pain impact and 

influences the illness conviction in headache and orofacial pain [128]. Depression 

is probably a consequence of permanent pain or may be an underlying factor in 

depressive conditions after pain episodes [190]. Both hypotheses are compatible 

with the diathesis-stress model proposed by Bank and Kerns, which explain that 

the nature of psychological stressors (disability, aversive sensory and 

distressful emotional dimension of pain, among others) related to chronic pain 

may predispose to depression [140]. Therefore, the higher female prevalence of 

depression is relevant [293].  

About the relationship with healthcare, it has been reported that women consult 

more frequently and are more persistent in seeking treatment [187, 493]. This 

behavior may be related to the reasons for consultation. Some authors indicate 

that women are more sensitive to clinical and experimental pain [494, 127].  

Moreover, several epidemiological studies assert that women reported more 

subjective complaints than men [108]. Green and Pope in a longitudinal study 

(n=2603) observed that women experienced more symptoms than men, 

although they reported a similar health status. They concluded that attitudinal 

and behavioral factors, and not health knowledge, determine gender differences 

in careseeking [226]. Contrarily, critical viewpoints have emerged against these 

epidemiological findings, suggesting methodological artifacts may explain the 

reported sex differences [456, 473].  

In a review of literature from 1998 to 2008, no evidence was found in favour of a 

sex-differentiated pain threshold for experimental cold or heat pain, however 

women declared less tolerance to pain. Concerning induced muscle pain, the 

authors did not find any conclusive support to distinguish pain patterns between 

men and women [456].  Neither studies on endo- or exogenous estrogens, nor 

neuronal sensitization experiments submitted sufficient evidence to 

demonstrate distinct pain patterns for women. However, coping style factors 

(specifically catastrophizing, masculinity-femininity, and adaptive coping 
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strategies) were associated to dissimilar experience of pain, whereas 

depression and anxiety were weak or inconsistently correlated with sex 

differences regarding pain sensitivity [455]. 

Fillingim summarized several studies that point out the socio-cultural meaning 

of pain linked to the role gender. Interestingly, femininity and masculinity were 

found predictors of pain tolerance, although modifiable by expectations of pain 

[188, 615]. These gender stereotypes were strongly linked to gender differences in 

pain sensitivity and not to personality trait scales [28].  

An alternative explanation is that women are effectively more prone to 

morbidities due to additional risk factors, or due to the combination of sex-

specific pain mechanisms treated under homogenous medical interventions [228]. 

Finally, many of the genetic investigations focus on the factors mentioned 

above, exploring polymorphism of receptors, and psychological differences 

between genders. Other research lines are focusing on the inflammatory 

process. In a review of literature, Oakley and Vieira summarized the current 

focus of research on genes for individual variations in pain perception, gender 

and ethnicity, proinflammatory cytokines, female hormones, breakdown of the 

extracellular matrix, and syndromic forms of TMD. In respect to gender, 

estrogen-related genes (e.g. COMT and CYP19A1) and pain receptor-related 

genes may be considered potential distinctive factors [426]. For example, Kang 

remarked on the polymorphism of the estrogen receptor suggesting that certain 

haplotypes may be related to major pain susceptibility in female TMD patients 

compared to healthy women [281].   

Despite these epidemiological observations, the prevalence of TMD decreases 

for both sexes with advanced age. Riley and Gilbert found that gender 

differences for pain ratings were not significant in a cohort of orofacial pain 

patients older than 65 years old in contrast to a younger cohort [472]. 

Some anatomical changes due to aging in the temporomandibular joint include 

increased content of calcium and loss of viscoelastic properties of the 

temporomandibular disk [554], and higher prevalence of osseous changes like 

osteosclerosis, flattening, osteophytes and bone erosion [151, 31]. These factors 

may be related with the high prevalence of TMJ sounds in geriatric patients [258, 

439, 507], despite this sign of TMD in this age group use to be symptomless. 

Contrarily, other study conducted in Finland (n=6,335) showed that from those 

presenting at least one symptom of TMD (n=2442) after clinical oral health 
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examination, older groups exhibited more frequent signs of TMD (joint sounds, 

crepitation and muscle pain) [483]. It is noticeable that epidemiological data differs 

according to the measured outcomes [334].  

Unell reported a 4% higher incidence of temporomandibular pain in women 

compared to men within a cohort of 50-year-old population who were followed 

up ten years later [581]. In an initial report, this cohort exhibited gender 

differences with women reporting more frequently TMJ pain and TMJ sounds, 

while men having greater problems with chewing and jaw opening [269]. In other 

study in the same geographical area, the age group of 50 years presented 

higher TMD prevalence than other age group composed of 60-year-old 

individuals. Apparently those changes in the general TMD prevalence begin 

around the 50 years old. It is hypothesized that the decrease of TMD 

prevalence in the elderly may be associated to a lower report of pain, either for 

anatomical adaptive changes or for a decreased sensitivity in old patients. De 

Boever, however, found higher subjective pain ratings for the age group of 50 to 

70 years compared to a younger group of 20 to 30 years old [80]. This 

contradictory data points out the need to distinguish between the physiological 

and psychological dimensions of pain when outcomes are chosen for a clinical 

trial. 

It is also remarkable that gender is not a differential factor in children. In a 

sample of 394 Turkish children (age=9-14), Sönmez observed a significantly 

higher prevalence of TMD symptoms in children with mixed dentition than those 

with permanent dentition, but no differences between sexes [533]. Neither 

Jordanian (n=2157, age range=3-15) [277], nor Finnish (n=483, age range=6-8) 

[595], nor Israeli (n=244, age range=5-12) [170] children showed gender 

differences in the prevalence of TMD. In a Chinese study of children and 

adolescents, sex differences were found either (n=3105, age range=3-19) [137]. 

However, Tecco reported a significantly higher prevalence of myofacial pain in 

Italian girls (n=1134, age range=5-15) [555]. 

Taking together, in this section several factors probably associated with the 

pathogenesis of TMD were exposed by means of explaining the prevalence of 

TMD markedly linked to women of a reproductive age. 
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1.3.4 Risk factors for TMD 

 

In an attempt to define epidemiological characteristics of this pathology, many 

local and general conditions have been studied concerning TMD patients. 

Suspected risk factors comprehend anatomical factors of the stomatognathic 

system, some syndromes and psychological problems, and epidemiological 

factors. 

Among the orofacial structural risk factors, those most investigated are the 

altered dental occlusion, and the joint hypermobility. Severe occlusal alterations 

like open bite and large overjet have been considered as risk factors for TMD 

[442, 573, 441, 506]. Nonetheless, after adjusting data to age and gender of 3033 

German children, Hirsch did not find an increased odd ratio for TMJ sounds 

compared to children with normal values of overjet and overbite [254]. 

Controversies about the role of occlusal and other structural factors in TMD will 

be discussed further below. 

According to the occlusionist current of thought, orthodontic treatments have 

been questioned as they modify the occlusal relationship. Concerning 

pathological signs of TMD, speculations about negative effects of the extraction 

of premolars and certain orthodontic appliances have been gradually rejected. 

Actually, there is no evidence of increased risk of developing TMDs associated 

with any current orthodontic, orthognathic device or procedure [526, 294, 331, 44, 85, 

222].  

Some authors suggest that condylar asymmetry, associated to potential 

negative occlusal factors or bruxism causes a predisposition to develop TMD 

[392, 622, 600, 299]. However, no sufficient evidence supports this statement.  

Generalized joint hypermobility (GJH) [253, 116, 292, 139] and the experience of 

whiplash injuries have been related to the TMD etiology [300]. GJH, also known 

as generalized joint laxity and loose ligaments condition, is a hereditary 

syndrome characterized by increased mobility of the body joints [609]. On the 

other hand, the whiplash syndrome emerges as a result of a trauma (normally a 

car accident) which alters the jaw-neck function [174]. Both syndromes affect the 

neuromuscular component of the TMJ. Nonetheless, evidence neither backs up 

GJH nor whiplash syndrome sufficiently as risk factors [144, 183, 287, 486, 609]. 

Probably they define conditions with high vulnerability to develop a secondary 

TMD. Currently some authors put forward the whiplash syndrome as a totally 
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independent condition. This position assumes that the high prevalence of TMD 

in patients who suffered whiplash injuries may be an expression of widespread 

chronic pain disorder and psychological problems arising from the accident [597, 

469].  

Psychosocial aspects play a role among risk factors. Apparently, a lower 

socioeconomic status would favor the appearance of orofacial pain [471]. 

Johansson identified a higher risk of TMD pain in blue collar workers compared 

to other three more comfortable categories of the Socio-Economic Index [271]. In 

Netherlands, TMD non-native non-Western patients were characterized with 

lower levels of education, income and incidence of employment than TMD 

patients born in countries with high socioeconomic and cultural standards. Van 

der Meulen concluded that psychological factors such stress, depression, 

disability, and somatization define the ethnic background of TMD patients, even 

regardless of socioeconomic status [583].  

In the interpretation of data from diverse ethnic populations is important to 

consider cultural reasons, including religion and language influence, which may 

modify experimenting and reporting pain [555, 41, 267, 168]. A global sight of the 

ethnicity impact is difficult to infer. Only few studies managed simultaneously 

data from patients of different countries, while in some countries the different 

ethnic groups involved sociodemographic variables which include minority 

problems or sociocultural issues. Comparing samples, Lee found diagnoses 

and psychological findings similarly distributed within patients of Asian and 

Western countries, except that Asian patients yielded higher prevalence of 

myofacial pain with limited jaw opening [330, 625]. One comparative study between 

Arab and Jewish Israeli detected differences in psychological outcomes, namely 

depression, somatization and anxiety which scored significantly higher for Arab 

women [467]. On the other hand, Caucasians in California, USA, reported more 

TMD symptoms than African Americans in a young female cohort, but no 

significant differences were found with respect to RDC/TMD Axis I diagnose 

[452]. Also in the USA, non-Hispanic Whites reported more TMD symptoms in a 

national survey. Within this group, the prevalence decreases as it gets older. 

Interestingly non-Hispanic Blacks showed an inverse relationship of prevalence 

to age [262].   

In summary, excluding gender and sex (s. section above), scientists explore the 

significance of a variety of controversial risk factors that should be taken into 
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account when designing and analyzing epidemiological information about TMD. 

The influence of oral parafunctional activities will be discussed in the following 

text.   

 

1.3.5 Bruxism and other parafunctions 

 

Bruxism (Br) can be regarded as a parafunctional activity. It refers to teeth-

clenching, grinding, gritting, clicking and gnashing in a subconscious state; in 

other words, it is an unintentional habit [432]. According to a recent consensus, 

“Bruxism is a repetitive jaw-muscle activity characterized by clenching or 

grinding of the teeth and/or by bracing or thrusting of the mandible. Bruxism has 

two distinct circadian manifestations: it can occur during sleep (indicated as 

sleep bruxism) or during wakefulness (indicated as awake bruxism)“ [346]. The 

exact influence of Br over the stomathognatic system is still controversial, 

particularly regarding the etiology of TMD. Many authors linked it to 

hyperactivity of the masticatory muscles and altered psychological factors. 

The diagnosis and the variables of the multifactorial etiology of bruxism are not 

yet consensual [347]. Several intrinsic characteristics of this habit complicate an 

accurate diagnosis and the comprehension of its clinical significance, for 

instance, the unawareness of the patient.  

Bruxism is ubiquitous in individuals with and without temporomandibular pain, 

therefore some researchers interpreted this habit as a remaining evolutive 

behaviour facing threatening situations [284, 527], Interestingly, the stress-induced 

bruxism activity in rats have shown an attenuating effect on the activation of the 

autonomic nervous system during stress exposure [496].  

85% to 90% of the population reported grinding at least once in their lifetime 

[442], indicating that bruxism does not always represent a pathology. However, 

some individuals maintain this bruxism activity for long periods of time 

developing clinical consequences such as muscle tenderness, increased 

muscle tonus, hypertrophy among others.  

Experimental grinding and clenching induce muscle soreness and pain-related 

TMD at short-term in a fraction of healthy individuals [50, 213, 179]. The 

experimental conditions however are not always representative of the clinical 

situation. In healthy individuals, after continuous muscular contraction of the 

masseter muscle follows a desensitization of the vasodilatory system [24]. 
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Interestingly, the masseter muscle in myofacial pain patients apparently 

experiences an edematous condition [49]. 

Other researchers claim that the direction of grinding is relevant to induce 

higher EMG values in the temporalis of healthy subjects. Concentric and not 

eccentric grinding displayed higher temporalis EMG activity than clenching 

patterns [234]. This result becomes relevant as a predictor of pathogenesis for 

the case that higher EMG activity is linked to muscle tenderness due to local 

hyperactivity.  

Okeson pointed out the strong bruxism forces as aggravating or maintaining 

agent of TMD. Okeson estimated that parafunctional forces applied during Br 

can be theoretically up to three times stronger than the functional activity [432]. 

The horizontal component of these parafunctional forces may act damaging 

teeth [502, 559]. 

Recent reports estimated the overall prevalence of Br around 30% going down 

with rising age. While some authors identified no gender differences, others 

found a masculine trend [110, 380,,603]. Previous reports on prevalence are highly 

variable depending on diverse assessment systems and definitions of Br [149].  

The activity patterns make a distinction between nocturnal or sleep Br (sBr) and 

diurnal or awake Br (aBr). The sBr is considered a sleep related movement 

disorder conforming to the International Classification of Sleep Disorders [39]. 

According to this classification, grinding of teeth during sleep at least weekly 

was reported by 8.2% of a representative sample (n=13,057) from three 

countries (United Kingdom, Germany and Italy) revealed by a telephone survey. 

Out of this population, 4.4% met criteria of sBr diagnosis, showing no gender 

differences and a higher prevalence between 19 and 44 years old [428].   

A great activity of the chewing musculature during non-rapid eye movement 

(non-REM) phases characterizes sBr. Normally during these episodes occurs a 

particular movement pattern called rhythmic masticatory muscle activity 

(RMMA). It consists of a co-contraction of the jaw-opening and jaw-closing 

muscles followed by salivation and swallowing [320]. This pattern was observed 

two to twelve times per hour in sleep bruxers, while just once per hour during 

sleep in young subjects without sBr [322]. EMG of bruxers compared to non-

bruxer persons display not only more bursts per episodes, but also larger EMG 

amplitudes and shorter duration [324]. Consequently, polysomnographic 

diagnostic criteria for sBr comprehend: at least 2 bruxism episodes with grinding 
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sounds, over 4 Br episodes per hour of sleep and/or more than 25 bursts per 

hour, and/or more than 6RMMA bursts per episode [323].   

The high prevalence of RMMA in bruxers suggests a central neural regulation 

over the movements of masticatory muscles. In this regard, some authors 

designate a mainly central etiology to this parasomnia. Therefore sBr may 

represent an exaggerated RMMA. This activity may be related to general sleep 

body movements [58, 130]. Others suggest that this high RMMA may be an 

aftermath of microarousals, which are recurrent brief awakenings of 3 to 15 

seconds that occur together with ascending heart rate and muscle tone [320, 290, 

324, 289, 288]. Others believe that bruxism activity may be triggered by the influence 

of the dopaminergic system and the cortex during sleep [421].  

Several studies put forward other factors that may be involved in the 

pathophysiology of bruxism, for instance, some psychological factors and local 

factors related with the dental occlusion. Bruxers exhibite higher prevalence of 

some psychological disturbances, like anxiety and stress, when compared to 

control subjects [363, 410, 17, 97, 231, 527]. On the other hand, some peripheral stimuli 

coming from orofacial receptors may also influence the maintenance of bruxism. 

However, their role seems to be secondary [for review: 291]. Furthermore, various 

factors have been overestimated, such as a supposedly augmented alertness in 

bruxers [360] or the presence malocclusions [590]. 

The current predominant view of bruxism highlights the role of central 

mechanisms as compared to the peripheral regulation [for review: 347]. The bruxism 

generator model, proposed by Lobbezoo, results then from the integration of 

diverse hypotheses, emphasizing the possible interaction between RMMA 

activity and multiple modifier factors in concordance with a multifactorial etiology 

of sBr [347]. 

The etiological determinants of awake bruxism are even more controversial. 

Several methodological demanding tasks defy the researchers [for review: 322]. The 

observation of aBr signs is very laborious, except for the cases of secondary Br 

in patients with neurological diseases or medication effects. The use of normal 

EMG registers faces many obstacles when clinicians intend not to alter the 

normal habits of the patients. Moreover, EMG signals do not distinguish Br from 

daily activity, or between clenching and grinding. In an EMG study, 12 denture 

wearers were asked to carry out some functional tasks in an attempt to prove 

differential jaw muscular activity in a suspected subgroup of bruxers. Suspected 
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bruxers exhibited transitory events of raised activity (10% Maximal Voluntary 

Clenching) only for this group in the masseter muscle when performing silent 

reading. In spite of all the other tasks not being meaningfully different, this 

increased activity may give orientation on bruxism diagnosis [450]. Ordinarily aBr 

is defined as the awareness of jaw clenching [322]. 

In addition, diurnal bruxers are mainly not cognizant of this parafunctional 

activity. Glaros proffer three possible explanations for this awareness, i.e., 

imprecise meaning of the terminology related to clenching in clinical or 

laboratory tests makes difficult the communication between clinician and 

patients; or the patients are not completely able to interpret accurately the 

masticatory muscles perception; or bruxism represents an adjunctive behaviour 

[212].    

An unanswered question therefore arises when comparing diurnal and 

nocturnal bruxism:  are they different expressions of the same condition or are 

they completely separate entities? Many authors set apart aBr from sBr. Some 

clinical factors between those conditions differ notoriously. For example, it is 

widely believed that stress and anxiety are risk factors of awake Br [322, 586]; 

contrarily, diaries collecting data of anger and stress failed to show a correlation 

with sleep Br [322]. However, aBr and SBr can be present simultaneously in 

some patients and have been allegedly reported as mutually predictor of each 

other [613]. In a trial with three categories of bruxer patients and a control group, 

awake bruxers patients were significantly dissimilar to sleep bruxers in level of 

anxiety and somatization. Furthermore sleep bruxers differed also significantly 

with the awake-sleep bruxers in every psychological outcome of the SCL-90-R. 

However the group of awake bruxers did not show significant differences 

compared to the group of awake-sleep bruxers except for the positive symptom 

distress index [64].  

The current research about aBr principally relies on self-reported information. It 

is striking that the majority of those patients are not aware of their bruxism 

activity. In contrast, sleep bruxers stated 74% awareness of their parafunctional 

activity [479].  

Regarding the relationship between Bruxism and TMD, contradictory literature 

has been published. In a 20-years follow-up of a cohort (n=402) from childhood 

to 25-35 years old, the prevalence of Br rose significantly each consecutive 

decade. The reports of grinding and clenching were related to jaw fatigue; 
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however, these outcomes exhibited an important fluctuation during the study 

[162]. In an adolescent Japanese sample, TMJ clicking was related to severe sBr 

defined by the occurrence of over 125 events per night [408].  

Among 437 Finnish workers, a positive association was found between bruxism 

and orofacial pain using the RDC/TMD Axis II [16]. In another study, Br was the 

strongest predictor for both pain and dysfunction for people aged between 50-

60 years [270]. Moreover, in a representative German sample (n=4310, age 

range=20-81), Gesch found a significant association between reports of 

frequent clenching and TMD symptoms [210].   

Conversely, Schierz did not find an increased risk for TMD in adults aged 35-44 

years old using anterior tooth wear as indicator of bruxism [498]. Also measuring 

Br by tooth wear, no relation was found between overall wear turnover and the 

number of muscular tender points [462]. These previous results may be 

questioned, due to the clinical significance of toothwear as an indicator of active 

Br. Critical views on the toothwear measurements include the impossibility of 

recognize the physiological from pathological forms, the moment of its incidence 

and its relation with active Br, and the unproven relation between wear facets 

and reports of Br [3, 366, 323, 307, 448, 589].  

On the other hand, the suggested hyperactivity of the masticatory muscles has 

not been categorically linked to pain. Rompré described a sBr subgroup at high 

risk of developing painful symptoms, although they exhibited low frequencies of 

bruxism activity [479].   

In a polysomnographic study, patients with sBr showed associations neither 

with TMD nor with muscle pain on palpation [424]. In other study with TMD 

patients, self-reported Br was not correlated with muscle pain on palpation. 

Actually no bruxers reported a significant greater number of painful joint sites 

than individuals who were aware of occasional or frequent bruxism activity [448]. 

Taken together, many authors indicate bruxism activity as risk factor for TMD 

[591, 354, 181], although no consensus has been reached. Challenges to resolve 

this topic are the confusing information of multiple studies using different 

definitions of TMD and bruxism; the difficulties of self-report in a transient and 

subconscious condition; and the validity of polemic outcomes such as tooth 

wear.  

Further specific studies relating bruxism and myofacial pain (MP) will be 

analyzed in the corresponding section of MP.  
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1.4  Etiological theories of TMD 

 

In spite of the multiplicity of studies in TMD, a complete comprehension of 

neither the causes, nor even the pathogenesis of the TMD has been elucidated. 

In an historical appraisal, the rationale turned from a localist mechanicist theory 

into a multifactorial model. In the following text a narrative review is presented 

of some factors which have been associated with the etiology of TMD. Many of 

those are essential parts of etiological theories, and some of them were lately 

considered as risk factors of TMD. For didactical reasons, these items are 

categorized into spatial-anatomical, neuromuscular and psychosocial factors, 

however many of them are intrinsically related with more than one category and 

eventually constitute the current multifactorial theory of TMD.   

 

1.4.1 Structural factors 

 

When the first report of TMD was published - at that time it was called Costen’s 

Syndrome - the same author attempted to define its etiology. Erroneously 

Costen attributed to jaw impacts over the glenoid fossa the appearance of 

otologic symptoms [115]; however, the concept that an abnormal anatomical 

relationship between jaw and skull prevailed over a half century of research in 

TMD.  

Thereafter, in Dentistry a preponderant role was assigned to the dental occlusal 

factors. From the orthodontic concept of a normal occlusion emerged the 

proposal that occlusal disharmonies were possible causes for TMD, namely the 

presence of occlusal interferences, discrepancies between the maximal 

intercuspal position (MIC) and the retruded contact position (RCP) greater than 

4 mm., and loss of occlusal support, among others. This mechanicist approach 

as a unique etiological factor has been gradually ruled out by many researchers 

[106, 506]. Regardless, occlusal factors may have effects on TMD, which are 

poorly understood.  

In fact, only weak evidence supports a relationship between occlusal 

interferences or premature contacts and the incidence of TMD [111].  

Some authors propound that mediotrusive (balancing or non-working) 

interferences may modify the jaw kinematics, establishing a harmful lever arm 

with the fulcrum placed on the occlusal interference. As a result, the ipsilateral 
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molars would be located above the occlusal plane, causing compression of the 

ipsilateral TMJ. Contrarily to this expected effect, artificial mediotrusive contacts 

created on the teeth of healthy persons have shown to reduce the upward jaw 

movement during clenching [512, 57]. Still more, Pahkala declared a protective 

effect of balancing contacts, as the risk of clicking was reduced for persons with 

mediotrusive contacts in a follow-up from childhood to the age of 19 years of a 

cohort (n=49) [442]. On the other hand, Fujii did not find any association between 

the location of occlusal interferences and the symptomatic side of TMD patients 

[201]. Even, in a comprehensive literature review, Marklund and Wänman found 

no sufficient evidence to support any effect at all of mediotrusive interferences 

[367]. 

Experimental changes in the occlusal scheme, placing artificial mediotrusive 

and laterotrusive (working) interferences simulating different situations are a 

frequent design to study occlusal interferences. Artificial occlusal interferences 

in rats induced hyperalgesia which was correlated with the height of the 

interference. This hyperalgesia continued to exist even after the removal of the 

artificial interference [91]. On the contrary, artificial occlusal disturbances did not 

induce symptoms of TMD in a group of healthy women. After the collocation of 

the artificial interferences, the EMG activity in masseter muscles dropped 

throughout the first two days. Since the third day, the EMG activity increased 

gradually to reach the baseline levels of EMG activity. These observations 

indicated a normal ability of the stomatognathic system to adapt to occlusal 

disturbances in humans [385]. Actually, Le Bell indicated that the effect of artificial 

occlusal interferences depends on previous experience of TMD [325, 326]. 

Other occlusionist concepts have been explored searching associations with 

TMD. For instance, it has been claimed, that loss of occlusal support has 

detrimental effects on jaw stability, then predisposing to TMD. However, in a 

population study (n=483) symptoms of TMD did not correlate with loss of 

occlusal support. Indeed, the mean number of lost occlusal units was greater for 

participants without TMD than for those with TMD (1vs.3) [109]. In other study, 

partial denture wearers showed a higher prevalence of TMD signs when 

compared to complete denture wearers. Although 70% of these partial denture 

wearers exhibited occlusal alterations, no specific causes were identified that 

could explain this higher prevalence [32]. It is possible, that important occlusal 

alterations originating from the tooth loss, for example supraeruptions, are more 
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relevant than the condition of partial edentoulism itself. In one study, patients 

with posterior tooth loss having at least one occluding reference, presented a 

high prevalence of retruded contact position (RCP) contacts. These were 

associated to dental supraeruption [118]. On the other hand, RCP contacts were 

positively linked to higher risk of TMJ clicking in a group of young adults [100].  

Regarding slides between MIC and RCP, Pullinger found a higher relative risk 

of intracapsular TMD with occlusal slides larger than 4mm [454]. However, in 

other study, this measurement was only weakly associated with disc 

displacement [106]. On the other hand, Marklund and Wänman reported a higher 

risk of persistent signs of TMD in patients with a lateral slide in centric greater 

than 1 mm [368]. Lateral slides between RCP and the intercuspal contact position 

(ICP) were also correlated with TMJ sounds in a 20-year follow-up of 320 

Swedish individuals [354]. 

Up to now however, it is not possible to conclude any relation between occlusal 

factors and the pathogenesis of Br or TMD [111, 278, 208, 570].  

Along the same line, other spatial-anatomical factors have been studied in 

respect of the etiology of TMD, specifically, the condylar relationship with the 

skull.  

The natural variety of the condylar anatomy among healthy subjects defies any 

notion of abnormality. Kurita observed in a retrospective study that a reduced 

condylar horizontal size was related to internal derangement (ID) [312]. However, 

this relation may also be viable conversely, i.e. that architectural changes in the 

condyle may be a consequence of ID. Different relations of the mandibular 

condyle concentricity with the mandibular fossa in rest position and during 

displacements of the articular disc are usually observed [566]. One study reported 

a correlation between TMD and the condylar axis position measured a condylar 

position indicator. They inferred that this condylar position was related with 

occlusal factors, and therefore they declared a relationship between occlusion 

and TMD [119]. Sharp criticism against the relevance of the condylar position 

indicator has sparked after this publication [227, 332]. Currently, there is a lack of 

clinical validity of this kind of jaw devices as diagnostic tool. In addition, the disc 

position measured using arthrograms, was not linked to any evaluated occlusal 

factor (cuspid-protected occlusion, balancing-side contacts, deflective 

occlusion, horizontal and vertical overlap, among others) [476].  
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Finally, some authors surmise a link between condylar asymmetry and 

craniomandibular disorders. In one study, patients with more than 10% of 

condylar asymmetry showed higher pain ratings [299]. However this author failed 

to present evidence using no reliable outcomes and a scarce control group.  

 

1.4.2  Neuromuscular factors 

  

Early explanations of the muscular pain in TMD patients appealed to the 

Hilton’s law related to an inflamed TMJ [422]. It must be considered, however that 

some expressions of TMD do display neither muscular pain nor clinical 

inflammation, and the functional jaw limitations can be originated from a disc 

derangement. 

Intense research on neuromuscular mechanisms brought out two principal 

concepts, namely vicious cycle theory, and pain adaptation model. These 

theories endeavor to elucidate the pathogenesis of muscular pain and justify 

complementary therapies for pain. In respect of TMD, these and other 

alternative theories are briefly reviewed in this section.  

The first attempts to explain muscle pain were grounded in negative effects of 

muscular hyperactivity, muscle spasm and overwork. The vicious cycle theory 

proposes that the body, facing persistent pain reacts with more pain, mutually 

reinforced by muscular hyperactivity. This muscle hyperactivity that is caused 

by some abnormal anatomical or behavioural stimuli produces dysfunction and 

pain, which in turn perpetuates the cycle maintaining the muscle hyperactivity 

[564]. In spite of this concept - closer to being considered a hypothesis, and not 

truly a theory - also known as the pain-spasm-pain or tension-spasm theory has 

been frequently recurred within literature to explain multiple musculoskeletal 

conditions, including TMD  [383].  

Bruxism has been considered a cause of muscle hyperactivity, and therefore a 

possible etiologic agent of TMD (s. ”Bruxism as risk factor”). Nonetheless no 

sufficient clinical or epidemiological evidence supports this relationship [for reviews: 

546, 454]. The bruxism activity does not modify substantially the daily muscle 

activity and is not always accompanied by pain. Actually, the maximal voluntary 

clenching of bruxers and not bruxers did not differ significantly [114]. In other 

EMG study on healthy volunteers, conducting a sustained tooth-clenching at 
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low intensity induced a reduction in the jaw opening. The subjects in this study 

denoted principally fatigue and not pain in relation with these EMG changes [545].  

The fundaments of the vicious cycle theory have been gradually refuted over 

the time due to inconsistencies with EMG and neurobiological data [412, 540, 502, 

514, 547].  

As an alternative to the vicious cycle theory, Lund and Stohler developed the 

pain-adaptation model [349, 485]. This model is based on the protective reaction of 

the muscular groups exposed to persistent pain which may be dawn from a 

broad variety of different causes, but not hyperactivity. In case of pain, the 

neuromuscular regulation mechanisms command a reduction in the muscular 

activity on the agonist muscles, while coordinately to increase it on the 

antagonist muscles [349]. As a result, the force and the range of velocity of 

mandibular movements are reduced. This adaptation system has also been 

observed in patients with muscle tension headache, fibromyalgia, chronic lower 

back pain, and post exercise muscle soreness [566].  

Several EMG studies point out the protective adaptation of the muscles when 

experiencing pain. In order to study this topic, simulation models of clinical pain 

have been satisfactorily conducted in humans by the infusion of hypertonic 

saline (HS) or inflammatory agents [485]. Wang observed that HS-induced 

muscle pain in masseter muscles of healthy volunteers reduced their maximum 

bite force and the respective EMG activity [601].  

Studies showing increased amplitude of jaw-jerk reflex due to pain are in 

accordance to the pain adaptation model [588]. This reflex, also known as stretch 

or masseteric reflex has been related with the maintenance of the jaw posture 

[389]. It is noticeable that the jaw stretching reflex induced by glutamate injections 

was found more painful in women, and moreover glutamate facilitated the jaw 

jerk reflex in men but not in women [89]. Gender differences in the report of 

experimental pain indicate greater sensitivity of women [188]; however these 

differences are more usual in long lasting, but not in short-lasting experiments. 

In spite of this, the pain adaptation model is not applicable to every situation 

[514]. The direct application of agonists of NMDA receptors or irritant chemicals 

(mustard oil) in the TMJ induced an increased EMG activity of the masticatory 

muscles. The authors suggested a nociceptive reflex activity of the jaw muscles 

[633, 88]. 
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The possible action of central mechanisms in muscular pain is mentioned in 

recent studies to explain the observed changes in EMG of the masticatory 

muscles suffering chronic pain. In a study of EMG activity on masseter and 

temporalis muscles, patients with myofacial and neuropathic pain presented 

more EMG activity at rest position than patients with disc derangement and 

healthy individuals. Particularly the fact that this higher EMG activity was 

bilateral, independently of the location and number of painful sides, suggests 

that muscle activity in these patients was not a result of hyperactivity, but 

probably of an adaptive reaction of central origin. Other observations reinforce 

this tentative statement, e.g. that not only myogenous but also neuropathic pain 

was related to higher levels of rest EMG activity, and that bilateral myofacial 

pain showed higher EMG activity than the unilateral condition. Furthermore, the 

masseteric reflex presented bilaterally lower amplitude for these patients in 

comparison to healthy volunteers, although the amplitude also decreased for 

the group of non-symptomatic disc displacement. This fact again alludes to a 

central regulation [78]. 

In other study, healthy patients reacted to hypertonic saline solution-evoked 

pain reducing the muscular activity of the ipsilateral masseter during a chewing 

task in agonistic phase, but also decreasing the EMG activity of the 

contralateral side, suggesting a strain dependent phenomena or a central 

regulation [569].  

How the muscular activity of masticatory muscles may induce the disc 

derangement is another question unsolved. Anatomical continuity of 

pterygoideos lateralis muscle with articular disc has been observed [133] bringing 

up a possible pathogenic role. An anatomical variant of pterigoid lateralis 

directly and only inserted on the disc was related to greater prevalence of disc 

derangements [372], and moreover, this muscle showed the highest activation 

during different experimental clenching tasks [504]. However, it is noteworthy that 

disc derangements appear frequently in asymptomatic persons, therefore not 

always related to TMD diagnosis [551].  

Finally, some studies highlight the influence of the craniocervical postural 

relationship on the condylar position [429]. Nonetheless only controversial data 

support postural behaviors being predisposed to TMD. In a systematic review, 

neither myofacial pain nor disc derangements were conclusively related to head 

posture. The number and quality of the detected studies was scarce [434]. In 
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myofacial oral pain patients, the experimental forwarded position of the head 

exhibited greater measurements of unassisted jaw opening [315]. This forwarded 

position may be related to an adaptive posture [435]. Komiyama observed 

improvements on myofacial pain patients when applied a postural behavioral 

therapy, however the results were only comparable to the effects of cognitive 

behavioral therapy [302]. 

Experimental neck pain was not associated with tonic increases in jaw EMG 

activity; on the contrary jaw muscle pain can be linked to increases in neck 

EMG activity with the head and jaw at rest [548]. Furthermore, under 

physiotherapeutical examination, TMD patients showed more lifted shoulders 

compared to healthy volunteers, however this finding was not related to TMD 

severity [405]. Other studies did not determine any relation between body posture 

and TMJ signs [406, 596, 371]. As a conclusion, some postural differences observed 

between patients with TMD and healthy volunteers did not clarify the direction of 

causality and cannot claim clinical significance [487, 470, 261]. 

 

Pain and Neuropathic mechanisms 

  

One important theory of pain is implicated in the current management of TMD. 

The gate-control theory by Melzack and Wall conceive the pain as particular 

pathways under reciprocal control of the CNS which are susceptible to 

modifications when altering stimuli [381; for review: 397]. Discussions further lead to 

the neuromatrix theory where the multidimensionality of pain would be 

explained by the interaction of “neurosignatures” patterns with their associated 

central zones in a genetically determined “neuromatrix”, which is susceptible to 

modifications through sensory inputs [382]. Pain messages directed to the brain 

are subjugated by the feasibility to continue their electrical wave to the superior 

CNS through the “gates” into the spinal cord. These gates are principally 

inhibitory agents that prevent this information from getting to the brain; as a 

consequence the stimuli are imperceptible. Different sensory nerve fibers can 

be activated to “close the gate” overriding the painful stimuli and neutralizing or 

diminishing its effects, as for example in thermal receptors excited by heating 

using thermal packs after muscle injury. It is remarkable that this modification of 

pain perception can be achieved by central regulation through descending 

impulses implicating psychological, cognitive and attentional factors. 
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Therefore, multiple therapeutical alternatives supported on this theory attempt 

to generate new stimulis aiming to block the painful interpretation at CNS level, 

for instance, acupuncture, transcutaneous electrical nerve stimulation, and 

some physiotherapies (cold and heat packs, massages, etc.)  

Neuropathic mechanisms may be related with the pathophysiology of TMD. 

Although these mechanisms are not the primary concern of this review, the 

author introduced some concepts to better offer a global context for this 

condition.  

A possible explanation for the transition of acute TMD into chronicity may be the 

central and/or peripheral sensitization. Neuronal hyperexcitability and 

sensitization of nociceptive trigeminal or spinal neurons in the medullary dorsal 

horn and other areas of central somatosensory pathways may be a 

consequence of prolonged noxious stimuli from body periphery. Although the 

exact neuropathic mechanisms involved remain unknown, it is suspected that 

this peripheral sensitization can be related to phenotypic changes of C-fibers, 

traumatic lesion of afferent fibers, ectopic impulses, or a cascade of events 

entangling N-methil-D-aspartate (NMDA) receptors. Probably these 

mechanisms perform together to induce central sensitization. However, central 

sensitization is able to occur also independently from peripheral stimuli when 

descending systems modulate pain expression.  

Woda proposed a unified concept of idiopathic orofacial pain including TMD, 

atypical facial pain, stomatodynia, and atypical odontalgia, based on similar 

neuropathic mechanisms unleashed by the presence of certain risk factors. 

Hormones for example would act inversely as a risk factor for some of these 

conditions, i.e., highest prevalence for TMD are observed during reproductive 

ages of women; on the contrary, menopause and post-menopausal periods are 

often related with the other above mentioned conditions [617].  

Some investigations focused on the neurological conditions of the TMD patients 

have not identified any evidence of central hyperactivity of the motor cortex or 

the reticular formation. Notwithstanding, some authors claim that the function of 

somatosensory system in temporomandibular pain patients is disturbed [358, 503, 

514].  
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1.4.3  Psychosocial factors 

 

Important works on TMD have recently highlighted the influence of altered 

psychological or emotional states on the prognosis and also probably the 

etiology of TMD. Although this relationship has not been clarified, there exists a 

huge support regarding the influence of depression, somatization and anxiety 

on the clinical manifestation of TMD.  

At the end of the 70s, Engel started to promote the concept of biopsychosocial 

model, which is certainly ambiguous [172]. Principally it declares the 

interdependence between the psychological, social and biological components 

of an individual to recover and maintain health. This model has been 

extrapolated to chronic pain, and specifically also to TMD.     

This principle illustrates some of the extensive research at the University of 

Washington. During the past two decades they put on the table the necessity to 

consider psychological parameters in the treatment of TMD. First in 1992, 

Dworkin published the Research Diagnostic Criteria (RDC/TMD) which includes 

one clinical dental axis and other psychological axis [158] (s. Diagnostic indexes 

and classification systems).  

Using the Graded Chronic Pain (GCP) scale, the patients with lower scores of 

pain, and others with higher levels were separately subjected to two parallel 

randomized controlled trials (RCTs) comparing the efficacy of cognitive 

behavioral treatments (CBT) and the “standard” therapy [155, 159]. This GCP 

questionnaire combines the reports of the characteristic pain intensity (CPI) and 

the pain disability index. Thus it represents a multidimensional representation of 

pain. Lower scores I and II-low indicate no grave psychosocial impact of pain in 

the life of the patient. On the contrary, grades II-high, III and IV correspond to 

serious pain-related disabilities [156]. This latter psychological disposition 

interferes in the prognosis of the treatment and suggests a distinctive treatment 

for different types of patients according to the psychological distress level. 

Actually, there is no evidence to elucidate if those psychological conditions are 

etiological factors or if they represent a consequence of chronic pain. Likewise, 

this feature concerned many other clinical chronic pain conditions, for instance 

chronic back pain, and fibromyalgia. Nonetheless the psychological profile 

between different figures of chronic pain seems not to be identical [161].  



 

44 

 

In order to study the comorbidity of major depressive disorder (MDD) and 

chronic pain, familial data of 107 myofacial pain patients were set over against 

54 control probands. The authors tested three hypothetical situations to explain 

this relationship, namely chronic pain causes MDD, chronic pain is a variant of 

MDD, or this relationship is a methodological artifact on the selection of 

patients. Only the percentage of psychological affected first degree relatives of 

patients with myofacial pain and early onset of MDD differed with statistical 

meaning compared to the control group. This observation supports depression 

being run as a consequence of extended chronic pain conditions [148]. In other 

articles, these authors rejected the familial aggregation for myofacial pain after 

comparing familial antecedents through telephone interviews to relatives of 106 

myofacial pain patients and 118 control persons without history of this condition 

[459]. These results contradict the alternative hypothesis that chronic pain 

originated from MDD when considering that depression do aggregate into 

families.  

On the other hand, TMD is the most frequent non-odontogenic orofacial pain; 

however, it is not the only condition related with psychological disturbances. 

Idiopathic orofacial pain including atypical facial pain, stomatodynia (also called 

burning mouth syndrome), and atypical odontalgia, shares some subjective 

symptoms with TMD. For all of these conditions, psychological problems are 

frequently reported [616, 76, 499, 342]. One sample of about thousand chronic facial 

pain patients characterized by a highest prevalence for TMD (40.3%) showed 

that 22.7% presented a comorbid psychosomatic condition, and 3.6% 

psychiatric diagnoses [614].  

In a study of 95 patients with myofacial pain and atypical facial pain divided into 

two groups according to initial self-reports of pain, psychosocial isolation and 

more adverse self-rated psychological status was significantly higher for 

patients reporting more pain. Moreover, these high initial scores of pain 

(VAS>5) were positively predicted by a low educational status [230]. In another 

study, TMD patients and atypical odontalgia patients coincided in displaying 

moderate to severe scores of depression, and severe levels of somatization [56]. 

It was suggested that teeth grinding and facial trauma are expressions of 

somatization, because the common incidence in patients with chronic orofacial 

pain and patients with idiopathic syndromes [15].  
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The comorbidity of TMD and psychological disturbance occurs very often, 

showing some patterns outlining the profiles of myogenous and arthrogenous 

diagnoses, and chronicity. In a population study, patients with acute TMD rated 

47% anxiety disorders and 12% depression, in contrast with patients suffering 

chronic TMD who reported 12% depression and 34% anxiety [412, 205].  

Among the patients of TMD, those suffering myogenous conditions state even 

more psychological imbalances. Patients with myogenic TMD present more 

depression and somatization than arthrogenous [412, 507, 243]. In a sample of 258 

TMD patients, level of depression represented an intermediate score between 

the “normal” population, and both general medical outpatients and psychiatric 

inpatients. The depression scores of the myogenous group were higher than 

scores of the group with disc derangement, showing a higher share of males for 

lower scores, while higher scores were mainly women [53]. In another trial with 

154 TMD patients, 19.5% exhibited severe depression, and 18.2% severe 

scores of somatization. Among these patients, those with disc derangement 

showed significantly lower levels of depression and somatization than those 

reporting combined muscular and articular symptoms [101]. Moreover, patients 

diagnosed with myofacial pain yielded higher decline in their oral health related-

quality of life compared to patients with disc displacement and healthy 

volunteers [465]. 

Other psychological aspects highlight the complexity of the TMD patients. 

Concerning coping abilities, patients with dysfunctional and interpersonally 

distressed coping profiles exhibited higher levels of pain intensity, depression, 

and somatization compared to adaptive copers. According to these data, 

dysfunctional and distressed patients are at higher risk of developing myofacial 

pain, and myofacial pain combined with disc derangement, but not disc 

derangement only [173]. 

In addition, apparently stressful life events may influence the psychological 

profile of the TMD patients. TMD patients relative to somatoform orofacial pain 

and a control group, experienced personally or witnessed, before and after the 

age 16 years, significantly more accidents combined with illness, and more 

painful dental treatments [164]. Physical abuse in the historial of TMD patients 

was associated with higher levels of pain and depression when compared to no 

abuse and sexual abuse antecedents. Moreover, anxiety was significantly 

higher for patients who were under exposure to physical abuse than for patients 
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not reporting abuse, but the difference was not significant when compared to 

persons who suffered sexual abuse [90].  

Anxiety has been associated to symptomatic evaluation of TMD in adolescents, 

and correlated specifically with muscle tenderness. Adolescents with a greater 

number of subjective pains showed increased levels of depression and anxiety 

[81].   

In a study conducted in India within adults, other stressful events appear to be 

linked to TMD. These stressful events include financial stress, self-health 

related stress, and stress related death of a relative for myofacial pain and 

combined muscular and articular TMD, while job stress is a common factor for 

these forms of TMD and also for disc derangement [26].   

A trial within a community-based female twin pairs showed that patients after 

experiencing post-traumatic stress disorders were more prone to suffer TMD 

[11].  

From the high prevalence of psychological disturbances emerges the idea of 

multidisciplinary teams for the treatment of patients suffering chronic facial pain 

[198]. It is believed that the control of psychological factors will determine the 

success of the treatment [505]. 

 

 

1.5             Diagnosis of Temporomandibular Disorders 

 

1.5.1 Diagnosis of TMD  

 

Headaches, orofacial pain (chewing musculature, temporomandibular joint, or 

both), ear affections (tinnitus), and alterations of jaw biomechanics (limitation or 

deviation of the mandibular trajectory) are characteristical signs and symptoms 

of TMD that can appear in multiple combinations. The most prevalent sign and 

symptoms reported in a sample of patients seeking treatment were pain during 

chewing and during jaw opening-closing, cephalalgia in occipital and temporal 

area, and TMJ pain [522]. 

Anamnesis and clinical examination, static and dynamic functional analysis are 

the conventional procedures for an initial diagnosis. However, the selection of 

the emphasis in the diagnosis phase depends on the knowledge and beliefs of 

each clinician.  



 

47 

 

According to Freesmeyer [196], clinicians can distinguish three principal clinical 

findings during the initial diagnosis of TMD, namely occlusal, myogenous and 

arthrogenous which determine the corresponding typology of TMD.   

Although the clinical significance of occlusal disturbances is controversial (s. 

etiological factors), clinicians use to record a detailed analysis of occlusal 

contacts, with attention to interferences and several malocclusions. Among 

other occlusal findings are attrition, abrasion, gingival recession, and other tooth 

substance loss. The identification of the mentioned signs is believed to 

represent a long-term effect of parafunctional habits such as bruxism. 

Nevertheless this relation is not absolute and do not denote active progression 

of TMD. Not every bruxer generates a TMD, nor is every TMD patient affected 

by a bruxism habit.  

These dental and periodontal signs are to be identified during the clinical 

observation and static analysis of the dental occlusion. The inquiry for 

frequency and awareness of parafunctional habits is relevant in the anamnesis, 

even more than the only presence of dental facets, which have a cumulative 

trait. In a systematic review on attrition and abfraction, the relationship between 

facets and TMD were inconsistent. Four studies found no correlation; one study 

reported a negative correlation; and finally, four studies showed positive 

correlations, although one of them was restricted to some groups of TMD. Very 

different methodology and attrition scales prevent a conclusion on any 

recommendation for the TMD management [589]. Currently, the evaluation of 

facets lacks standardization; some references about its clinical diagnostic 

validity were discussed previously in the text.      

Myogenic findings include muscular spasm, muscle pain, with particular 

attention on trigger points. The muscular symptoms are related to fatigue and 

muscle pain. A decisive diagnostic sign is the clinical finding of trigger points in 

the taut bands of masticatory muscles. Up to now, the only valid diagnostic 

technique for trigger points is the clinical palpation of the muscular fibers. For 

TMD diagnosis a standardization of muscle palpation is recommended using an 

algometer [593].  
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Figure 4: electromyographic assessment. 

 

The electromyography (EMG) on masticatory muscles (fig. 4) has been widely 

utilized in experimental studies; nonetheless its usefulness for clinical diagnosis 

is open to discussion. Muscle pain can disclose minimal EMG activity, and often 

the timing and intensity of EMG records do not correlate with the pain intensity.  

The arthrogenic findings comprise the internal derangement of the articular disc, 

displacement of the TMJ, and anatomic modifications of the articular disc and 

condyle. These findings are diagnosed through the detection of TMJ sounds 

such as clicking, popping, grating sounds; the anamnesis for TMJ locking and 

catching; and using medical image techniques, specifically the Magnetic 

Resonance Imaging (MRI).   

Regarding the dynamic examination of the patient, the most relevant sign for 

TMD is the functional alteration of the mandibular kinematic. The functional 

analysis of the jaw trajectory is a routine examination for dental diagnosis.  

Passive or assisted and active or non-assisted measurements of the jaw 

opening, the range of lateral and protrusive excursive movements, and the 

tracing of the opening-closing are registered in the clinical records. The simplest 

jaw motion examination consists of linear measurements of the distance 

between the incisal edge of the superior and inferior incisors during jaw opening 

using a millimeter ruler, or alternatively a vernier caliper. Normal ranges of 

mouth opening are considered to be between 40mm and 70 mm. Naeije 

measured a mean 51.3±7.1 mm of maximal mouth opening (MMO) in healthy 

volunteers without significant age or gender effects [407].   
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The temporomandibular opening index (TOI) aims to measure the mouth 

opening independent of anatomical references, which according to the authors 

obviates the gonial angle and ramus length as well as gender and race 

influence [400]. Miller [390, 391] introduced the TOI as a diagnostic technique to 

distinguish arthrogenous from myogenous TMD, stressing its technical 

simplicity. TOI is calculated as the centuple of the division between the negative 

and positive difference of the maximum voluntary mouth opening (MVMO) and 

the passive opening, both measured utilizing a modified Bowley gauge:             
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Sari et al. [492] found sufficient effectiveness of TOI for the evaluation of mouth 

opening in children, irrespective of gender and TMD symptoms. However, no 

sufficient evidence allows comparing TOI with the classical linear measurement 

in terms of their clinical relevance in the TMD diagnosis.   

The development of diagnostic tests for a disease with a wide spectrum of 

clinical expressions and unknown etiology is a serious challenge for scientists.  

In Germany, the German Society of Oral Health (Deutsche Gesellschaft für 

Zahn- Mund, und Kieferheilkunde, DGZMK) recommends the application of the 

Clinical Functional Evaluation (Klinischen Funktionsstatus, s. appendix 1 [643]) in 

order to diagnose TMD. This specific medical chart compiles the most important 

diagnostic criteria according to the German Society of Diagnostic and 

Treatment of TMD (Deutsche Gesellschaft für Funktionsdiagnostik und –

therapie, DGFDT). It is widely used by German professionals, and 

complemented with the form for manual structural analysis (Manuellen 

Strukturanalyse, appendix 2 [643]) which summarize findings related to 

mandibular kinematic. 

 

.      

Figure 5: jaw tracking device ARCUS Digma (left).  

Typical example of condylar movement in a patient with disc displacement (right) [61] 
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Other methods and instruments to analyze the mandibular kinematic include 

jaw electronical tracking devices (fig.5) [255, 61], electromyography (EMG), muscle 

stimulator systems, radiographic imaging, sonography, mandibular 

excursiometer, and termography among others [126]. Again, the clinical 

relevance is highly debatable. 

Pain is the pathognomonic symptom of TMD and the principal reason for 

seeking treatment. At least three months of persistent pain in rest position or 

activity is mandatory for the diagnosis of TMD, which is considered a chronic 

disease. Knowledge acquired through neuroscience allows including a 

multidimensional appreciation of pain. The Visual Analogue Scale (VAS) and 

Numerical Rating Scale (NRS) for quantity estimations, and the McGill Pain 

Questionnaire and Multidimensional Pain Inventory (MPI) for quality 

appreciation of pain are examples of valid instruments to measure pain.  

One important instrument to determine a multidimensional representation of 

pain level is the Graded Chronic Pain Scale (GCPS) [304]. This questionnaire 

combines the reports of the characteristic pain intensity (CPI) (mean of the 

actual, usual, and worst reported pain) and the pain disability or interference 

index. Lower scores I and II-low indicate no grave psychosocial impact of pain 

in the life of the patient. On the contrary, grades II-high, III and IV correspond to 

serious pain-related disabilities [156].  

 

 

Figure 6: Pressure algometer to measure Pressure Pain Threshold [219] 

 

In clinical studies, other common measure of pain is the Pressure Pain 

Threshold (PPT), defined as the minimum force applied which induces pain 

using an algometer (fig. 6). Although it is believed PPT is less contingent on the 
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subjectivity of pain reporting, consecutive records in healthy patients show it is 

not free of such fluctuations [195]. 

Finally, the psychological aspects must be included in an integral approach of 

TMD. Psychological tests to measure depression, catastrophizing, mood, 

coping abilities, etc, have been often added in current studies. For example the 

Beck Depression Inventory Mean (BDI) and the Revised Symptom Checklist-90 

(SCL-90-R) represent well known tests that had to be earlier validated for the 

specific population in study and are now used in combination with clinical dental 

examination (s. RDC/TMD). In Germany, the Hospital Anxiety and Depression 

Scale (HADS) [530] is recommended by the DGFDT to incorporate in the 

diagnostic phase, however not in the first consultation.  

Additionally, for the cases of arthrogenous TMD, medical imaging is widely 

indicated as complementary examination. Techniques for TMJ imaging with 

reportedly diagnostic validity include computerized tomography (CT) [250, 327], 

magnetic resonance imaging (MRI) [45, 70, 388], ultrasonography [557, 582], 

radiography [251] and cephalometric analysis [20]. Reliable criteria have been 

developed for the use of CT to assess osteoarthritis, and for the use of MRI to 

detect the disc position and to diagnose effusion [19]. Nevertheless, imaging 

findings do not correlate always with the clinical findings [63, 171]. Therefore the 

latter are mandatory in the diagnosis of TMD 

 

Differential diagnosis and clinical overlap 

 

Due to the unspecific quality of signs and symptoms and the wide variety of 

clinical expressions, TMD may be overlapped with other disorders. Differential 

diagnoses are necessary for signs and symptoms also present in many other 

conditions like headache (chronic headache, tension-type headache, rhinosinus 

related-headache [216, 544,, 67, 521]), otalgia and tinnitus (primary otologic [105, 464, 

445]), toothaches (pulpitic symptoms [296, 427]), facial pain (trigeminal neuralgia, 

atypical facial pain [102, 56, 245, 535]) muscular tenderness (chronic fatigue 

syndrome, fibromyalgia [220, 1]), articular pain and/or sounds (primary and 

secondary inflammatory articular disorders [82]).  

After clinical examination, 230 TMD patients reported two zones of major 

complaint, i.e, masticatory muscles (68.26%) and TMJ (31.74%). 85% of these 

patients reported referred pain. Pain originated in the temporomandibular area 
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can project symptoms on extensive cranial zones including periorbital and 

cervical regions. Inversely, reflective pain has been reported in the craniofacial 

area upon palpation of cervical and shoulder muscles [619]. This zone of pain 

referral is also common with some frequent comorbid conditions. 

Concerning frequent comorbid conditions for myofacial oral pain, two conditions 

are recurrent, namely fibromyalgia and chronic tension headache. Fibromyalgia 

can be regarded as a comorbid condition that could modify the myofacial pain 

condition. It is a chronic syndrome characterized by hyperalgesia and allodynia. 

The diagnosis is based on the painful reaction on the palpation of 11 out of 18 

specific tender points. As with other psychosomatic conditions, the relation with 

TMD is not really understood [461]. 

One of the most persistent and confounding symptoms is the headache, 

because probably one may be intrinsically linked to the incidence of the other. 

Chronic tension headache is the most common type of headache. It has been 

postulated that an increased activity of the pericranial muscles may be 

responsible for painful periods. However, similar to TMD, current understanding 

of pain leads to pathophysiological mechanisms pointing out the central 

sensitization. Fernández-de-las-Peñas et al. described that 80% of 20 patients 

with unilateral migraine presented simultaneously ipsilateral myofacial trigger 

points. Thus myofacial disorders might initiate or to perpetuate the migraine [182]. 

It is noticeable, the important overlap of muscular symptoms in headache with 

TMD, namely temporalis, sternocleidomastoid amongst others. 

In a dental examination, toothache is an important referred pain that must be 

included in the differential diagnosis with endodontic pathologies [427, 178]. In a 

sample of 230 TMD patients 11% have complained about toothaches [619].  

This clinical overlap has a high impact on the treatment selection. Patients of 

TMD usually visit other different specialists before resorting to a dentist trained 

in TMD. In a retrospective study with 300 (256 women/44 men) patients seeking 

care from a private practice in USA, the patients reported having consulted 3.92 

practitioners (range 1-26) concerning craniofacial and temporomandibular pain 

[515]. 
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Disambiguation of the term Myofacial Pain 

 

The myofascial pain syndrome (MPS) is a widespread pathology affecting the 

muscular tissues. The clinical characteristics are muscle stiffness and fatigue, 

and the pathognomonic sign is the presence of trigger points [194].  

The trigger points (TrPs) are localized spots, hyperirritable, clinically palpable as 

a firm nodule. These areas, also called taut bands, consisting of 

hypercontracted extrafusal muscle fibres, which under TrPs palpation generate 

widen, radiating, aching pain [606]. To the present, the unique diagnostic method 

for trigger point is the manual palpation. Many other diagnostic techniques 

showed no correlation with the clinical findings, i.e. the ultrasonographic images 

[336], EMG, pressure algometers, thermography, etc.    

The etiology of MPS is unknown; hence the uncertain approach of the medical 

team. Even the term of MPS is not the extent of the polemic. The recognition of 

this syndrome as a unique entity has been discussed [443]. Currently, the 

differential diagnosis embraces many non-specific musculoskeletal disorders 

such as fibromyalgia, fibrositis, bursitis, tendonitis, hypermobility syndromes, 

and fasciitis [66]. Coincidentally, these musculoskeletal diseases are more 

frequent in women [384]. 

Some general characteristics approximate the terms of myofacial oral pain and 

MPS, namely the presence of trigger points and some comorbid conditions. 

However, for the MPS there are apparently no local factors associated with it, 

as in the case of the myofacial oral pain since TMD can be linked to the 

kinematic of the temporomandibular joint, either causally or consequently [161]. 

In Dentistry, the myofacial pain is included as a sub-diagnosis of TMD. 

Discussions about the terminology continue being a topic for the experts [273]. 

Considering the misunderstanding produced by the ambiguity of the term, 

Crockett proposed to use myofacial instead of myofascial pain to describe the 

localization and not the tissue affected by this condition, and therefore to clarify 

the diagnosis [122]. The author agrees with this concept within the text.  

Myofacial pain can be regarded as pain of muscle origin, associated with 

localized areas of tenderness to muscle palpation. According to the RDC/TMD, 

myofacial pain corresponds to muscle disorders subcategorized into two clinical 

groups differentiated for the mandibular opening ability (fig.4). They consider 

limited opening when the patient presents a measurement of the symptomless 
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unassisted mandibular opening <40mm, and the later assisted jaw opening 

reaches 5mm or less of maximal abduction. 

 

1.5.2 Diagnostic indexes and classification systems 

 

Helkimo Index [242] is one of the first indexes developed to diagnose the clinical 

conditions in TMD. This Index comprises an anamnestic and a clinical 

dysfunction sub-indexes. The anamnestic evaluation is based on three 

categories: no anamnestic dysfunction, mild symptoms, and severe symptoms; 

depending on the information given by the patients. Moreover, Helkimo defined 

four clinical dysfunctional degrees: 0 no dysfunction, I mild dysfunction, II 

moderate dysfunction, and III severe dysfunction. The parameters of clinical 

evaluation are five principal signs, namely, functional impairment of the TMJ, 

impairment of the jaw range movement, muscle pain, TMJ pain, and pain during 

mandibular movements. The Helkimo Index was designed especially for 

epidemiological surveys. Despite the attempts for its improvement, this index is 

currently less in demand, but not completely ruled out [69, 46, 580].  

In 1986 Fricton and Schiffman put to press the Craniomandibular Index which 

comprises two subindexes, for instance Dysfunction and Palpation [200, 446]. The 

dysfunction index consists of measurements of the jaw motion, and register of 

TMJ sounds. The palpation index records pain at 22 points of extra- and 

intraoral muscles, including also some neck muscles, and TMJ upon digital 

pressure of 1lb per square inch. The principal goal is to measure therapeutical 

effects in clinical studies. Some items about jaw mobility and joint sounds 

showed poor reliability, although the aggregate scores by summing individual 

binary scored items were found highly reliable in a sample of non-patients. In 

other words, this index achieved agreement only in general but not in specific 

diagnoses [239]. 

The usage of a standardized classification system can reduce the confusion 

within the literature, helping to concentrate the dental research on the etiology 

of TMD, and to appeal against the superposing diagnose with other medical 

disciplines. 

Up to now diverse classification systems and biometric procedures have been 

proposed. Amongst them a few are still valid and have been applied in some 

research articles within the last 13 years. The Wilkes’ classification defines the 
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ones. A first diagnosed patient should be treated by conservative and reversible 

therapies, such as patient education, medication, intraoral splints and 

behavioural treatments with different results. In failure case, it should be elected 

the modification of the anatomical environmental through surgery or other 

irreversible option such as occlusal adjustment.  

 

1.6.1 Conservative treatments 

 

The schemes of multimodal therapies can include drugs, physiotherapy, 

acupuncture, Transcutaneous Electrical Neural Stimulation (TENS) etc., which 

are aimed to the pacification of the neuromuscular system. These treatments 

are normally accompanied by a dental intervention focused on the recuperation 

of mandibular stability. Nowadays the “usual treatment” for TMD is based on the 

fabrication of an oral appliance by a dentist. Many other therapeutical options 

have been proposed as unique intervention, but the current opinion tends to a 

multidisciplinary approach.  

In the third part of this dissertation, the author presents a series of systematic 

reviews of the most frequently reported conservative treatments for myofacial 

pain during the last 13 years: acupuncture, low level laser therapy, 

pharmacological therapy, physiotherapy (jaw exercises), splint therapy and 

psychological interventions.  

Furthermore, in the fourth chapter the results of a meta-analysis of the actual 

“usual treatment” for myofacial pain are reported. This meta-analysis was 

conducted over all the published literature until now. This “usual treatment” 

consists of the combination of splint therapy, self-care strategies and a pain 

palliative. This approach is common to other forms of TMD; however, the 

principal interest of this research is to evaluate the efficacy of conservative 

therapies for myogenous TMD (s. Part 3 and Part 4).  

Other alternative treatments, mostly associated with physiotherapeutic 

techniques using devices and specific psychosocial interventions, were scarcely 

reported during the last decade (1999-2012). Nonetheless a few RCT were 

published in the next topics during the mentioned period, which are here briefly 

commented upon.  
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• Transcutaneous Electrical Neural Stimulation (TENS) (fig. 9) is the 

application of electrical stimulation to the skin conventionally used to induce 

analgesia [528]. TENS acts transmitting a continuous current, which is applied 

over the skin to activate nerve terminals for two different ranges (50-150 Hz for 

A-β terminals, and 1-10 Hz for A-δ and C terminals). The recommendation 

regarding the use of TENS as an instrument to reduce the pain level is to apply 

it in combination with physical exercises, at a treatment dose of over 60 min 

[286]. This symptomatic effect can be increased with the sensation of the self-

control of the patient through self administration as the current TENS models 

are mobile. These models consist of two-channel systems, which have the 

advantage of stimulating two sites simultaneously, ideally with different 

impulses.   

 

 

Figure 9: Electrodes position in TENS therapy [256] 

 

Regarding the treatment of TMD, some researchers have demonstrated the 

effectiveness of TENS on pain. Rodrigues et al. reported the relief of pain after 

applying the therapy of TENS for 45 minutes, although the electromyographic 

activity has not been modified [478]. Nuñez et al. observed that TENS is effective 

improving the mouth opening of TMD patients, however less effective than Low-

Level Laser Therapy [425].    

 

• Another therapeutic approach is the EMG-biofeedback, which is based 

on the self-regulation of the muscular activity through graphical methods. These 

visualizations intend to promote the consciousness of the patients about their 

own physiological activity. Possible mechanisms of action of the EMG-

biofeedback include the reduction of muscle activity, enhancement of the 

interception, and/or the strengthen of copying abilities [305]. These different 



 

59 

 

expected effects explain the fact that biofeedback can be regarded as a 

psychosocial intervention although it acts on the muscular component. In the 

case of EMG-biofeedback for TMD, the electrical signal is mostly represented 

as a graphic visual which describes the muscular contraction-relaxation phases.  

 

 

Figure 10. Biofeedback devices Grindcare® (left), Bruxismustrainer MyoStab-E® (right) 

 

The EMG-biofeedback can be implemented using clinical monitors or giving the 

patients a portable device. The portable devices enhance the experience of the 

patient allowing a flexible use, for instance nocturnal feedback at home (fig.10). 

Many of these devices send out a bip sound or electrical biofeedback stimulus 

when the activity of the masticatory muscles increases (e.g. Bruxismustrainer 

MyoStaeb-E®, MyoTrac™ sEMG, Calmset Thought Technology)  

In a meta-analysis, Crider and Glaros identified the EMG-Biofeedback to be 

efficient enough to manage TMD. Among the included clinical trials, 69% of the 

patients treated with EMG were successfully evaluated, against a 35% of 

improvement in the control cases [120].   

 

• Some other references take account of the use of ultrasound [584], and 

radiofrequency [72, 30]. Scarce evidence is available for these techniques 

introduced by physiotherapists, which tackle principally symptomatology. 

 

1.6.2  Continuative treatments  

 

In cases of recurrent or relapsing symptomatology or therapy failure, the 

continuative therapies include occlusal adjustment, orthodontics and surgical 

interventions. 
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The two first options are intrinsically related to the occlusal relationships as 

etiological component. Both are currently discredited for the TMD treatment. 

Other more invasive alternatives encompass pharmacological infiltrations (e.g. 

intraarticular injections of glucocorticoids, intramuscular injections of local 

anesthetic on trigger points, and injections of Botox), and surgical interventions, 

including arthrocentesis and implantation of temporomandibular prosthetic 

devices with controversial clinical consequences. 

The most prevalent continuative therapies in the literature between the years 

1999 and 2012 are listed below: 

 

• Considering the occlusal factor as the principal one, some dentists 

indicate the technique of occlusal adjustment, which consists of the 

mechanical elimination of possible interferences or premature contacts (fig.11). 

Kirveskari and Jämsä observed that a systematic occlusal adjustment reduced 

the incidence of “spontaneous” treatment request by female patients with head 

and cervicobrachial pain [298]. However these results may reflect a greater 

awareness of the TMD condition.  

 

 

Figure 11: Occlusal markings using marking paper to identify occlusal contacts (left).  

Occlusal adjustment (right) [641] 

 

In a non-controlled clinical study, Torii and Chiwatta reported improvement in 

TMD patients after applying occlusal adjustment using a muscular reference 

position called bite-plate induced occlusal position [561]. These results are 

difficult to interpret due to the unproved importance of this mentioned muscular 
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position, which is allegedly related with disc displacements by the same authors 

[560]. 

Moreover, results of a systematic review concluded a lack of evidence to 

support this therapy [301]. Currently, this method is barely applied due to the 

irreversible lose of dental structure. 

 

• Similar to the occlusal adjustment, orthodontics for treating TMD has 

not proved any efficacy. In a study of 20 TMD patients, the authors reported 

improvement after using a Function Generating Bite, a device with double 

action as orthodontic corrector and occlusal appliance. However the design of 

the study included an inoperative control group of healthy patients and the 

results were not correctly interpreted [99]. According to a systematic review, up to 

2010 there was no any publication of successful orthodontic treatment for TMD 

[351].     

 

• The arthrocentesis (fig.12) is a minimal invasive surgical technique 

aimed to relieve pain and to improve the articular dynamic. Initially was 

proposed to release the articular disc and to remove adhesions between this 

structure and the mandibular fossa, such as closed lock of the 

temporomandibular joint [35] and arthritis.  

The arthrocentesis is a valid and effective therapy in patients who have 

experimented failed conservative treatments for arthrogenous 

temporomandibular dysfunctions, especially disc displacement without 

reduction, but also it has been applied for disc displacements with reduction.  

 

 

Figure 12: Patient during arthrocentesis [146] 

 

For the superior joint space a needle is inserted 10 mm anterior to the tragus 

and 0,5mm below an imaginary line that unite the tragus with external ocular 
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angle. A second needle is located 20 mm anterior to the tragus and 1 mm. 

below the mentioned line. In this way, it is constructed a tract that allows the 

liquid irrigation of the intracapsular structures. 

Some authors modified the original technique first described by Nitzan in 1991 

in order to improve the efficacy or simplify the treatment of chronic closed lock; 

for example, using of a single needle for arthrocentesis [229]. Others suggested 

that the application of a higher hydraulic pressure can produce more 

effectiveness of arthrocentesis, particularly for severe adhesions [35]. Up to now 

the reported success rates of arthrocentesis are very auspicious for treatments 

of disc displacements without reduction [84].  

Another therapeutical option for advanced cases of TMD is the intra-articular 

infiltration of drugs, such as morphine [638], corticoids, ethanolamine, 

hyaluronate, etc.  

 

• Arthroscopy (fig.13) is a less-invasive surgical technique aimed to 

release the locked temporomandibular joint, first introduced in middle 70’s. It is 

indicated for recalcitrant cases, in particular for chronic closed lock, which has 

been unsuccessfully treated with arthrocentesis [145].  

 

 
Figure 13: Arthroscopic lysis: the adhesion was cut using a needle (left),  

and fibers were removed after arthroscopic lysis (right) [637] 

 

Positive results of this intervention have been informed in 86.7% for internal 

derangement of the articular disc [529]. Other study reported a long-term effective 

for patients treated with arthroscopic lavage and lysis in a follow-up study for 2-

10 years [534]. One study reported no significant differences between 

arthroscopic lysis and lavage, and operative arthroscopy for the treatment of 

chronic closed lock [223]   
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The arthroscopy provides immediate pain relief, but it should be considered as 

a part of a multidisciplinary therapy, because its effect is principally 

symptomatic. 

 

• For severe cases of TMD, different techniques of invasive surgery are 

usually indicated. Nonetheless, the results are highly variable. In 1979 McCarty 

first published a surgical technique for the repositioning of the articular disc 

of the TMJ [373]. Different techniques to achieve this goal have been developed 

(fig.14). 

In a 20-year follow-up study of disk repositioning surgery, Abramowicz and 

Dolwick registered a 77% of pain reduction in comparison to the pre-

interventional condition, and 94% of the patients declared an improvement in 

their quality of life. It is remarkable that half of the patients in this sample were 

still wearing splints 20 years after the surgery [7].  

Despite the high success rate reported, this open surgery is nowadays an 

infrequently choice for TMD treatment, due to the general preference for less 

invasive therapies. 

 

 

Figure 14: one technique of disk repositioning achieved through a full-thickness excision of the posterior attachment. 

Sutures on posterior and lateral margins are responsible of the retention of the disc position [241]. 

 

Other technique is the disc retrofixation - that was shown to be ineffective at 

least in 30% of cases, fact that tends not to be advisable for TMD treatment [266]. 

Even more invasive is the TMJ implantation surgery - that has been polemic 
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and partially rejected. Dramatic results were described with respect to the 

failure of alloplastic temporomandibular joint implants [8].  

 

 

Figure 15: TMJ Silastic implant fragments with fractures (A, B) and fiber extrusion (C) [185] 

 

The Proplast-Teflon and Silastic induced synovitis, lymphoadenopathy and 

foreign body giant reactions associated with osteoarthritis, bone resorption and 

immunologic dysfunction after the fragmentation of the implant because of 

mechanical weakness (fig. 15) [459]. Alonso et al. observed cadaveric material 

from failed Proflast-Teflon implants in comparison with discs from patients 

without surgery history. The presence of Proflast-Teflon wear debris produced a 

significant quantitative increase of the local multinucleated giant cells and 

lymphocytes, indicating the activity of a low-grade chronic inflammatory 

response concurrently with the foreign body immune response [37].  

The selection of the biomaterial is essential for the prognosis of these 

interventions [141, 36]. Autologous grafting, such auricular cartilage, fat, or 

temporalis muscle have shown better outcomes and are still the subject of 

research. 

 

Among all these treatments, only intramuscular infiltrations and occlusal 

therapies have been occasionally indicated for myofacial pain. Surgical 

interventions have to be considered the last therapeutical option for frequently 

severe recalcitrant articular cases of TMD. 
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PART 2  

 

 

SYSTEMATIC QUALITATIV ANALYSIS  

AND METAANALYSIS 

 

 

2.1        Basics of systemic reviews of literature and meta-

analyses 

 

In the field of Medical Research the global and prolific production of articles 

every year give rise to a complicated comprehension of the new knowledge. For 

instance, the cumulative number of scholarly research articles only for 2009 

was estimated at a number over 50 million of references [268]. Medline, one of 

the most important databases for medicine published by the National Center for 

Biotechnology Information from USA, added 6,612,387 new indexed citations 

between 1999 and 2009 [579]. 

In a bibliometric study of scientific articles on orofacial pain, Robert et al. [475] 

found the major productivity in USA, Japan, UK, Germany, and Canada during 

2004-2005. Since the nationality of at least one author was considered, 39.3% 

of the articles were made with the participation of Europeans, and 30% of 

American researchers. This data could exemplify the concentration of the world 

research activity on dentistry, principally in develop countries. 

Owing to the necessity of leaking, criticizing, and resuming this multiple 

information from different sources and qualities, it is being recommended 

secondary researches, i.e. literature reviews simple or systematic, and meta-

analysis.  

The general objectives of literature reviews include setting new research in 

context; to identify core concepts, combining related results; and to guide their 

application on possible next original research, avoiding redundant works.    

The systematic review consists of the scrutiny, comparison, and summary of 

different available studies that have been previously concluded. 
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Meta-analysis is a secondary research, which is fundamentally defined by 

statistic tools that reduces bias and compensates the size-effect of several 

studies. Since these studies are thematic and methodologically similar, their 

results are comparable. Actually, the multiplicity of methodologies and failures 

in reporting makes the meta-analysis difficult to execute. However the 

contribution of a meta-analysis is irrefutable. 

The advantage of the meta-analysis is the possibility to resume the global 

concurrent evidence related to a specific theme, reducing bias, and ensuring 

reliability. Regrettably there exists the possibility to overestimate risks and 

estimations, due to the publication bias, i.e., the tendency to put out only 

positively statistic significant results, and the effect of the publishing selection 

[542].  

  

 

2.2    Risk of bias 

 

The influence of bias in small studies is inversely related with the potency of the 

treatment, due to the size-effect for statistical significance. This fact makes 

necessary using mathematic tools for detecting bias and to calculate the effect 

of the size of the sample.    

Jüni described for clinical trial four possible biases, namely selection bias, 

performance bias, detection bias, and attrition bias [276].   

To avoid biases in the selection of articles, Sterne pleads for the utilization of 

graphical methods, such “funnel plots”; or statistical methods, such “selection 

models”, and “trim and fill” [538]. Nonetheless these mathematical solutions are 

always limited for the reduced number of studies that are frequently collected 

for medical meta-analysis.  

The selection of the included articles is a central decision in the meta-analysis, 

but also crucial is the mathematical method for the examination of the available 

data. Up to now, many different methods have been available to carry out meta-

analysis.  

The “vote counting” method is the simplest quantitative method, which is based 

on the relative numbers of studies demonstrating and failing to demonstrate 

differences or associations. As in the case of methods combining p-values from 

each study, currently the vote counting is chosen only for nonparametric 
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analysis of individual studies or if the results are reduced only to p-values; 

because these methods in general combine overall results, but their estimation 

of size-effect is very limited [9].  

In medical research the most common methods to analyze dichotomous data 

are the relative risk (risk ratio) and the odds ratio. The risk ratio is the ratio of 

the risk of an event in one group in comparison to other, whereas the latter 

describes the ratio of odds of an event [247].The event in medical research may 

be the incidence of a disease given exposure status, or improvement.  

The continous data in health-related studies are usually analyzed using 

standardized mean difference (SMD) estimation. The SMD is choosen when the 

pooled studies have measured the same outcomes with different instruments. 

The values of the outcomes become comparable through standard units.. 

However, when the trials assess the outcomes with the same instruments, the 

mean difference or difference in means can be choosen to calculate the effects 

in a meta-analysis [247].   

The studies are susceptible to be weighted. In cases of high heterogeneity 

between the pooled studies, a random effect model helps to weight more 

equally the studies when assuming that a distribution of effects produces this 

heterogeneity. On the contrary, a fixed effect model assumes that these 

variations are proper from the study itself. The decision to apply a random or 

fixed effect model may modify the results of the meta-analysis, and therefore 

has to be considered at the interpretation of the data.   

 

 

2.3    Searching consensus for reporting Systematic Reviews 

 

In an attempt to improve the reports of qualitative and quantitative analysis of 

literature many groups of researchers have dedicated themselves to define 

guidelines during the last five decades. Only two important contributions are 

mentioned in this section, namely PRISMA protocol and the Handbook of the 

Cochrane Collaboration. The later promoted by an international independent 

organization called Cochrane Collaboration originated in United Kingdom; and 

the other by CONSORT, an independent group of American experts.  

The protocol for reporting PRISMA (Preferred Reporting Items for Systematic 

reviews and Meta-analysis), initially called QUORUM statement (Quality of 
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Reporting of Meta-analysis), has been widely accepted to standardize the meta-

analysis and systematic reviews [398]. The impact of this publication implied a 

general significant improvement in reporting meta-analysis [135]. 

The diagram (fig.16) shows the major steps for a correct selection of literature 

which is included in a systematic review or meta-analysis. After the screening of 

the global number of articles related to the defined topic of the research, the 

information will be selected according to the quality criteria established by the 

investigators. These criteria must be previously declared. 

 

 

Figure 16:. Flow of information through the different phases of a systematic review [398] 

 

Regarding the structure of the report of a systematic review or meta-analysis, 

an article should include four principal parts, namely introduction, methods, 

results and discussion. An effective title defines the methodological character of 

the study as systematic review or meta-analysis, while the abstract should 

précis the content of the study. Additionally, information about possible funding 

must be declared. The SORT statement consists of a checklist of the 

aforementioned items complete with the recommendations of CONSORT (table 

3). 
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Table 3. Checklist of items to include when reporting a systematic review or metaanalysis.[399] 

 

Even though the effectiveness of PRISMA to improve the quality of reporting in 

systematic reviews is still untested, the rationale of the checklist obeys the 

evidence that the lack of this information already increased the risk to produce 

bias [337]. 
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The contribution of the Cochrane Collaboration endorses the Evidence-based 

Medicine, which can be defined as “the conscientious, explicit, and judicious 

use of current best evidence in making decisions about the care of individual 

patients” [484].  Particularly, the publication of the “Cochrane Handbook for 

Systematic Reviews” has been a decisive element for discussion about the 

appropriate methods to conduct a qualitative analysis. The Cochrane 

Collaboration addressed a multinational background and manages the biggest 

collection of meta-analysis. In 2011 the Cochrane Collaboration was awarded 

by the World Health Organization with a seat on the World Health Assembly. 

In a methodological assessment using the Overview Quality Assessment 

Questionnaire (OQAQ), the meta-analyses published by the Cochrane 

Collaboration exhibited higher quality than those published in regular journals, 

however they were not technically infallible [136].  

Guidelines on how to conduct a systematic review and meta-analysis are 

available with open access under the webpage handbook.cochrane.org (s. for 

details). The Handbook offers a compilation of information about the rationale to 

perform the definition of the study, the selection of the data, and their posterior 

analysis and report.  

The next part of this thesis presents a series of systematic reviews and a meta-

analysis based on the method proposed by the Cochrane Collaboration. 

Initially, a common text for the series of systematic reviews comprises the 

description of the condition; the general objectives; and from the methods the 

search methods for identification of studies, and the data collection and 

analysis. Later, each review is composed of the description of the intervention 

and the possible mechanisms of action, the PRISMA study flow diagram, and 

the description of the characteristics of the included and excluded studies. 

Additionally the author reported the corresponding risk of bias using the 

Cochrane Collaboration’s ‘risk of bias’ tool [248], and finally of the quality 

assessment of the studies according to the Delphi list [594]. 
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PART 3 

 

 

CURRENT THERAPIES FOR TMD. 

A SERIES OF SYSTEMATIC REVIEWS  

 

 

In the following section, the author reports the results of a series of systematic 

reviews of the different therapeutical options for TMD during the last 13 years. 

The series comprises systematic reviews of acupuncture/dry needling, low level 

laser therapy (LLLT), physiotherapeutic treatment (jaw exercises, postural 

control, among others), splint therapy, and psychosocial interventions for the 

management of TMD.  

 

 

3.1 Methods for the series of systematic reviews 

 

A common description of the condition (a brief summary of the chapter 1), and 

the methods are here firstly defined for the complete series following the 

structure proposed by the Cochrane Collaboration using the RevMan Program. 

Afterwards, each therapy is reviewed separately. 

Description of the condition  

The temporomandibular disorder (TMD) is a complex term that involves 

different symptomatic definitions which affect the temporomandibular joint and 

the surrounding structures. Headaches, orofacial pain (chewing musculature, 

temporomandibular joint or both), ear affections (tinnitus, dizziness), and 

alterations of jaw biomechanics (limitation or deviation of the mandibular 

trajectory) are characteristic signs of TMD that can appear in multiple 

combinations.  

The prevalence of TMD reported in different literature reviews fluctuate around 

10% over age 18 [566, 334], with a higher percentage of affected women in the 
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reproductive age. The symptomatic fluctuates along the years from 

adolescence to adulthood [355, 162], and seems to remit spontaneously in elderly 

individuals [249].   

De Kanter [282] estimated treatment need in Dutch population at 3.1%, while 

Rugh [482] made an estimation of 5% in United States of America, and Micheelis  

[384] estimated at 3.2% in Germany. In a meta-analysis, Al- Jundi et al. reported 

need for treatment in general adults at 15.6% for fixed effect model and at 

16.2% for the random-effect model. Interestingly, the estimations were higher 

for studies based on clinical TMD signs than studies on self-report [33, 34]. 

In the early 90s Dworkin et al. proposed the classification of Research 

Diagnostic Criteria for TMD (RDC/TMD). Thus far, it had been internationally 

recognized, is available in 21 languages [260], and recently it had been matched 

with medical imaging for the osseous diagnosis and disc displacement [19, 364]. 

The RDC/TMD consists in two complementary axes which compile information 

about clinical and psychosocial findings. According to the RDC/TMD axis I, 

there are principally three clinical diagnoses: group I for muscle disorders, 

group II for disc displacements, and group III for arthralgia, arthrosis and 

arthritis.  

Epidemiological studies showed that the higher percentage of TMD patients is 

diagnosed with myofacial pain [612], i.e. group I of the RDC/TMD. 

Not only different diagnosis in the medical field, but also dissimilar philosophy of 

treatment evidence the lack of understanding of this pathology. Particularly, the 

etiology of TMD is still controversial. Currently a multifactorial theory has 

received a great support among the scientific community. This theory draws 

attention to the interaction of psychological, neuromuscular and oral pathogenic 

factors.  

Multiple possibilities have been proposed regarding the treatment of TMD. 

According to the integrity maintenance of the anatomical tissues, they are 

divided on reversible and irreversible therapies. Currently, recognized standards 

of treatment for TMD prioritize reversible interventions over invasive ones. A 

first diagnosed patient should be treated by conservative and reversible 

therapies, such as patient education, medication, intraoral splints and 

behavioral treatments with different results. In failure case, it should be elected 

the modification of the anatomical environmental through surgery or other 

irreversible option such as occlusal adjustment. 
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Why it is important to do this review 

Due to the high impact on the quality of life of the patients, and the necessity to 

define a therapeutic model for myofacial pain, which is the most prevalent form 

of TMD.  

Objectives 

 

The purpose of this series of systematic reviews is to evaluate the evidence 

regarding the alternative treatments for TMD during the last thirteen years 

(1999-2012) 

 

Methods   

a. Criteria for considering studies for this review   

Types of studies   

Randomized controlled clinical trials (RCTs) conducted in patients with oral 

myofacial pain published between 1999 until 2012. Quasi-randomized and non-

randomized trials, observational studies, narrative reviews, commentaries and 

letters to editors were excluded. 

Types of participants   

Adults diagnosed with temporomandibular disorders characterized as myofacial 

pain, with or without concomitant arthrogenous diagnoses. 

b. Search strategies for identification of studies 

The study reports were identified through electronic searching of databases and 

hand-searching. The specific search strategies for each review are available in 

appendix 1-7  

 

Electronic searches 

In order to identify potential relevant studies, we searched the database 

MEDLINE via Pubmed. Moreover, we conducted a computerized screening of 

the database and university catalogs via CITAVI software: GBV Gemeinsamer 

Bibliotheksverbund, BVB Bibliotheksverbund Bayern, Hessen HeBIS, Zürich 
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Universität IDS, The British Library, Web of Science: BIOSIS Citation Index, 

WorldCat. 

Keywords: details of the electronic search strategy of each systematic review 

are listed in other section (s. Appendix 1-7) 

Filters: the Publication dates filter was activated during the electronic search 

from 1999 to 2012. We applied the Cochrane Highly Sensitive Search Strategy 

(CHSSS) for identifying randomized trials in MEDLINE: sensitivity- maximizing 

version (2008 revision) PubMed format as referenced in Chapter 6.4.11.1 and 

detailed in box 6.4.c of “The Cochrane Handbook for Systematic Reviews of 

Interventions”, Version 5.0.2 [updated March 2011].  

Moreover, only three Languages were included: English, German and Spanish.  

 

Searching other resources  

We conducted a handsearch of the Journal of Oral Rehabilitation, Cranio: the 

Journal of Craniomandibular Practice, and the Journal of Dental Research to 

identify relevant articles. 

Furthermore, the references of all relevant studies and existing reviews were 

screened for additional relevant publications. The references of relevant books 

were also screened.  

 

c. Data processing and Analysis 

All the potential relevant articles identified with the search strategy were 

tabulated and selected according to pre-defined selection criteria, first 

assessing the title and abstracts, and later in a second screening using the full 

text version. All the full text versions were analyzed by one reviewer, and later 

verified by other review author. In case of discrepancy the evaluations were 

discussed, with the possibility to referral to a third review author.  

Each report contains one study flow diagram according to the recommendations 

of QUORUM/PRISMA (Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses) Statement. The risk of bias of the randomized clinical trials was 

assessed using the Cochrane Collaboration’s Tool for assessing risk of bias 

[247]. Moreover a description of the included studies and the reasons for 

exclusion of the studies are tabulated (s. tables below the corresponding text 

review). Additionally, we chose the Delphi list, complementary to the 
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Collaboration’s risk of bias tool, to evaluate the quality of the randomized clinical 

trials. 

The Delphi list emanates from a consensus of 33 international experts, in order 

to evaluate the quality of RCTs [595]. It consists of 9 items: 

 

1. Treatment allocation 

a. Was a method of randomization performed? 

b. Was the treatment allocation concealed? 

2. Were the groups similar at baseline regarding the most important 

prognostic indicators? 

3. Were the eligibility criteria specified? 

4. Was the outcome assessor blinded? 

5. Was the care provider blinded? 

6. Was the patient blinded? 

7. Were point estimates and measures of variability presented for the 

primary outcome measures? 

8. Did the analysis include an intention-to-treat analysis? 

In this series of systematic reviews, the author analyzed the effects of six 

different therapies at short- and long term for oral myofacial pain. 

 

 

 

 

 

  



 

76 
 

 

3.2 Acupuncture for Myofacial Oral Pain 

Description of the intervention:  Acupuncture /dry needling  

The term acupuncture can be translated from Chinese as to puncture with a 

needle. In Asiatic countries, during centuries this methodology has been applied 

therapeutically for multiple affections, including chronic pain in different regions 

[review: 263]. In some modalities, acupuncture is combined with moxibustion, which 

is the burning or needling application of moxa, also known as mugwort herb 

[review: 328].  The traditional Chinese acupuncture point out the existence of vital 

energetic (Qi energy) channels, named meridians, which in the case of pain 

would be disrupted. The action of the acupuncture would be unblocking these 

channels. The fundamental principles and its correspondent diagnosis system 

woke some skepticism in modern Western medical systems since it was 

introduced in the 17th century.  

Nonetheless, the World Health Organization recently has endorsed 

acupuncture for some conditions. Zhang compiled for the WHO clinical 

controlled studies on acupuncture in order to provide clinical evidence [636]. He 

found four reports up to 1998 stating acupuncture as effective as 

stomatognathic treatments. 

Ernst and White [176] reported in a systematic review a comparable efficacy of 

acupuncture with standard treatments for TMD; however the placebo effect in 

the included studies was not fully rejected.  

Some years later, Goddard [219] compared the effects of acupuncture applied in 

traditional acupuncture points, to dry needling inserted in not recognized 

acupuncture points, named sham acupuncture. There was no significant 

difference in the reduction of pain measured with VAS scale concerning the 

application of the same noxious stimulus intensity before and after the 

acupuncture session. In spite the small size of the sample, it was suggested 

that dry needling would reduce painful symptoms independently of the applied 

location.  

Even more challenging is to isolate the effect of acupuncture when it adds up to 

a traditional Chinese treatment. Difficulties to design RCTs of TCM surrounded 
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options [69, 562]. Kao suggested that some acupuncture points are also myofacial 

trigger points [283].  

Two systematic reviews support the election of needling (acupuncture, dry 

needling) as an alternative method to manage the TMD [562, 124].  

How the intervention might work: Acupuncture / dry needling 

The effectiveness of the traditional Chinese acupuncture lies on the generation 

of “Deqi” sensations, which are complex of sensory perceptions described by 

acupuncturist as a grabbing or pulling sensation once the needle is inserted in 

the skin and reaches the vital channels or meridians of “Qi” energy in the body.  

It has been suggested that the action of the acupuncture or dry needling is 

based on the gate control theory. The painful sensory input would be inhibited 

by another sensorial stimuli (needling) at a central nervous system level. Other 

authors argued that the pain modulatory pathway, called diffuse noxious 

inhibitory control (DNIC), may be responsible of the painful input inhibition when 

inducing a new sensory input (needling). In spite of the lack of evidence to 

explain the exact mechanism to pain relief obtained by the needling, some 

studies highlighted the inductive effect that acupuncture could have on the 

production of serotonin, endorphins and acetylcholine within the central nervous 

system, which would be related to its analgesic effect. 

Results of the search 

 

 

 

 

 

 

 

 

 

 

 

Diagram 1. Study flow diagram: Acupuncture for Myofacial Pain (1999-2012) 

Number of records identified 

through database searching:   

137   

Number of additional records 

identified through other 

sources: handsearching: 10 

Number of records 

screened: 137 (10 

repeated studies 

118 articles rejected. Reasons include: no RCTs, study 

did not include TMD patients, other language (4 articles 

in Chinese) 

Number of full texts 

assessed for eligibility: 

15 

4 records excluded. Reasons include: acupuncture was 

not evaluated in the study; the condition evaluated was 

not TMD   

Number of studies included in qualitative synthesis: 11 
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Included studies 

Eleven (11) RCTs (n=510) fulfilled the criteria for this review (diagram 1). 

Two reported on trigger-point acupuncture (Fernández-Carnero 2010, Itoh 

2012), two on oral acupuncture with very-point method (Schmid-Schwap 2006, 

Simma 2009), five on traditional Chinese acupuncture (Goddard 2002, Shen 

2007, Shen 2009, Smith 2007, Vicente-Barrero 2012) and two on traditional 

Chinese medicine (Ritenbaugh 2008, Ritenbaugh 2012). 

Eight RCTs compared the acupuncture intervention with sham acupuncture 

(Fernández-Carnero 2010, Goddard 2002, Itoh 2012, Schmid-Schwap 2006, 

Shen 2007, Shen 2009, Simma 2009, Smith 2007); and three studies compared 

the intervention with other interventions: Ritenbaugh 2008 (splint therapy and 

self-care strategies vs. naturopathic medicine), Ritenbaugh 2012 (self-care 

strategies and CBT), and Vicente-Barrero 2012 (decompression splint). 

Six studies of acupuncture were conducted only to measure immediate effects 

(Goddard 2002, Schmid-Schwap 2006, Shen 2007; Shen 2009, Simma 2009) 

without follow-up. In a crossover study, Fernández-Carnero 2010 programmed 

two experimental sessions at least 7 days apart, assessing outcomes 5 minutes 

after the intervention. Due to the study design, the total sample of these above 

6 mentioned studies was analyzed. The absence of drop outs is first the 

consequence of the lack of follow-up period. 

On the contrary, Itoh 2012 defined a weekly treatment for five weeks, with a 

follow-up at 10 weeks; meanwhile Smith 2007 conducted a treatment for 3 

weeks with a follow-up one week later. Finally, Vicente-Barrero 2012 applied 15 

sessions with a follow-up at 1 month. From these studies, Itoh 2012 reported 

one exclusion associated to worsening of symptoms in the acupuncture group. 

One patient did not complete the acupuncture sessions in the study by Smith 

2007, however all the participants ended the control period; and the study by 

Vicente-Barrero 2012 did not addressed this issue. 

The studies on traditional Chinese medicine (TCM) were designed in 19 

sessions with a linearly defined follow-up of 3 months to be comparable with the 

other interventions (Ritenbaugh 2008), or in 20 sessions with a follow-up at 18 

weeks (Ritenbaugh 2012). 

A stepped-care protocol was chosen for the study by Ritenbaugh 2012, 

reallocating patients in each control point according to the scores of the 
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outcome "worst facial pain". In this manner, patients scoring under the cut-point 

received self-care strategies, and patients scoring over the cut-point attended 

sessions of traditional Chinese medicine or psychosocial interventions. Out of 

168 patients, 36 were treated only with TCM, and 37 with self-care strategies 

plus a second period of TCM.  

It is noticeable that the study by Smith 2007 presented an evident imbalance of 

the outcomes scores at baseline between groups. Thus, the group attending 

acupuncture had significant higher values of functional impairment and pain, 

whereas the control group did not show clinical significant scores for both 

outcomes (5.28 vs. 1.33; and 6.21 vs. 1.42 respectively for functional 

impairment and pain intensity). 

Excluded studies 

Four studies were excluded for which reasons are declared in the 

corresponding table (s. section Characteristics of excluded studies) 

Effects of interventions 

At immediate term the acupuncture in trigger points produced significant more 

clinical improvements compared to sham acupuncture in the study by 

Fernández-Carnero 2010. Only women (n=12) participated in this crossover 

trial, showing increased levels of PPT in masseter muscle and condyle, and 

significant greater jaw opening compared to the sham group. 

Microsystems of acupuncture compared to laser-sham acupuncture did not 

show significant differences for the outcome of pain in the study by Schmid-

Schwap 2006. In spite of this, the difference between VAS pain before-after 

treatment was significant greater for the acupuncture group. In other study on 

Microsystems of acupuncture compared to laser-sham acupuncture by Simma 

2009 the reduction of pain was significantly greater for the experimental group 

after treatment. 

Acupuncture into traditional Chinese acupoints positively evaluated by Shen 

2009 for pain reduction, however no comparisons between groups were 

reported. Neither Shen 2007 nor Goddard 2002 found significant differences 

between real and sham acupuncture. Interestingly, in the study by Shen 2007, 
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improvements in painful symptomatology were observed in patients who 

believed to receive the intervention, independently if they really did. 

Both studies on traditional Chinese Medicine (TCM) reported advantages over 

other therapeutic options at short-term. In the study by Ritenbaugh 2008 TCM 

was faster and more effective at 3-months follow-up after ending treatment in 

reducing pain compared to splint therapy and self-care strategies. In a stepped-

care study by Ritenbaugh 2012, TCM was superior to self-care strategies in 

pain relief (worst pain and characteristic facial pain) and improving pain 

interference. The first study has been carried out in specialized centers where 

the participants were previously interested in alternative medicine; in contrast 

the second article was based in community practice setting with recruitment 

through newspaper advertisements and email list-serves, showing similar 

positive results.   

Considering the risk of bias evaluated for the studies, three trials are set apart 

from the others. In one study on trigger points acupuncture, high risk bias in the 

results of the study by Itoh 2012 is explicitly expressed after the exclusion of a 

patient in the acupuncture group who experimented a worsening of the 

symptoms: "if the data from the patient who withdrew because of deterioration 

of symptoms were included in the analysis, they would have reduced the overall 

effect in that group." 

The effect of the interventions did not reflect any changes in patients clinically 

“symptomless”, thus the study by Smith 2007 did not provide relevant 

information for this review. Finally, the outcomes in the study by Vicente-Barrero 

2012 were insufficiently reported and no analysis between groups is available. 

However significant improvements were seen in the group of acupuncture 

treatment, but not in the splint group. 

Quality of the evidence  

The risk of bias of the studies according to the Cochrane Collaboration is 

presented in fig. 18 and fig. 19. As commented in the section above, three 

studies failed in critical aspects of design of clinical trials (Itoh 2012, Smith 

2007, Vicente-Barrero 2012). As a result of the biased management of attritions 

by Itoh 2012, and the baseline imbalance of the groups in the study by Smith 

2007, the reported outcomes became overestimated. The outcomes in the trial 

by Vicente-Barrero 2012 were insufficiently reported; the general evaluation of 
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this trial is at high risk of bias according to the Cochrane Collaboration’s risk of 

bias tool, and also to the Delphi list.  

Some criteria of the Collaboration’s risk of bias tool were not always applicable. 

The attrition bias was only important for those trials with follow-up, i.e. Itoh 

2012, Smith 2007, Vicente-Barrero 2012, Ritenbaugh 2008, and Ritenbaugh 

2012.  

In case of studies with different therapeutic modalities, neither blinding of care 

provider nor blinding of patients was considered relevant, because technical 

difficulty. However, we expected to find blinding of participants, and desirable 

blinding of personnel, in those trials comparing real and sham acupuncture 

(Fernández-Carnero 2010, Goddard 2002, Itoh 2012, Schmid-Schwap 2006, 

Shen 2007, Shen 2009, Simma 2009, Smith 2007). The blinding of participants 

was effectively reported in 100% of the mentioned studies, but only Simma 

2009 blinded the personnel. We considered blinding of outcome assessment a 

key risk of bias. Only the study by Vicente-Barrero 2012 failed in accomplishing 

this criterion. 

It is noticeable that only two RCTs did not apply ITT analyses, which 

coincidentally showed other important failures (Itoh 2012, Vicente-Barrero 2012) 

The general positive accomplishment of the Delphi list (table 4) was 75.67%. 

RCTs with score 6 or higher were 90.91% of the included studies. 

 

Table 4. Delphi list:  Acupuncture for Myofacial pain 

Study Allocation 
random-
ized 

Allocation 
conceale
d 

Groups 
similar at 
baseline  

Inclusion 
criteria 
specified 

Blind 
outcome 
assess-
ment 

Blinded 
care 
provider  

Blinded 
patients 

Point 
estimates 
and 
variability  

Intention-
to-treat 
analysis 

Fernánd
ez-
Carero 
2010 

Yes Yes Yes Yes Yes No Yes Yes Yes 

Goddar
d 2002 Yes Yes Yes Yes Yes No Yes Yes Yes 
Itoh 
2012 Yes Don’t 

know 
Yes Yes Yes No Yes Yes No 

Ritenba
ugh 
2008 

Yes Yes Yes Yes Yes No No Yes Yes 
Ritenba
ugh 
2012 

Yes Yes Yes  
(for each 

allocation) 

Yes Yes No No No Yes 

Schmid-
Scwap 
2006 

Yes Yes Yes Yes Yes No Yes Yes Yes 
Shen 
2007 Yes Yes Yes Yes Yes No Yes Yes Yes 
Shen 
2009 Yes Yes Yes Yes Yes No Yes Yes Yes 
Simma 
2009 Yes Don’t 

know 
Yes Yes Yes Yes Yes Yes Yes 

Smith 
2007 Yes Yes No Yes Yes No Yes Yes Yes 
Vicente-
Barrero 
2012 

Don’t 
know 

Don’t 
know 

Don’t 
know 

Yes No No No No No 
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Characteristics of studies

Characteristics of included studies

Fernández-Carnero 2010

Methods RCT, crossover trial. Single center; two groups. Follow-up for 7 days.

Participants 12 patients: mean age=25 (SD±6) (R=20-41); 100% women; mean 

(months) duration of pain= 49.2

Inclusion criteria: myofacial pain diagnosis according to RDC/TMD; pain 

involving the masseter muscle; duration of symptoms of at least 6 months; 

pain on palpation of the jaw muscles; limitation of mandibular movement; 

weekly mean of intensity of pain ≥ 30mmVAS. Exclusion criteria: cervical 

trauma (whiplash injury); any systematic joint or muscle disease; needle 

phobia; bleeding disorders; metabolic, neurological, or vascular disease; 

previous acupuncture, dry needling, or physical therapy in the 6 months 

prior to study.

Location: Spain

Interventions Two interventions were applied: dry needling (repetitive needle insertion to 

a depth that provoked local twitch response (at least five responses), at a 

point above the taut band over the trigger point in the masseter muscle), 

and sham intervention (insertion of a shorter needle that did not induce any 

local twitch response)

Group A (n=6): first session dry needling, second session sham 

acupuncture

Group B (n=6): first session sham acupuncture, second session dry 

needling

Outcomes Pressure pain threshold (PPT) over masseter muscle and mandibular 

condyle measured with an electronic algometer (kPa)

Pain-free maximal jaw opening (mm)

Notes Wash out  period of minimal seven days

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote:  used a computerized randomization program 

to generate intervention allocation (experimental or 

sham)of the study population

Allocation concealment 

(selection bias)

Low risk Quote: The order of interventions was randomized by an 

external clinical assistant

Blinding of participants and 

personnel (performance bias)

Low risk Participants blinded. Incomplete blinding unlikely to 

influence the outcomes.

Quote: Neither the assessor nor the patient was aware of 

the real objective of the TrP dry needling

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The preintervention outcome measures were 

taken by an external assessor, with randomization in the 

order. ( ). Postintervention testing was taken 5 minutes 

after either intervention by the same external assessor 

who was blinded to the treatment allocation of the 

subject.

Incomplete outcome data 

(attrition bias)

Low risk
No drop outs.
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Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Goddard 2002

Methods RCT. Single center; two groups. No follow-up.

Participants 18 patients: mean age group A=35.49 (SD=10.63); mean age group 

B=34.53 (SD=6.78); 83.33% women.

Inclusion criteria: age 18 or older; seeking treatment; chief complaint of 

frequent pain at least 4 times/week in jaw muscles for at least 12 weeks 

duration; myogenous pain in jaw or surrounding areas (temples, face, 

preauricular area, or inside the ear) at rest or during function; pain to 

palpation of 3 or more from 20 points in masticatory muscles for diagnosis 

of myofacial pain according to RDC/TMD

Exclusion criteria: clinical and/or radiographic changes in TMJ (groups II 

and III Axis I RDC/TMD); metabolic, neurological, or vascular disease; 

neoplasia; psychiatric disorder; drug abuse; facial or cervical trauma; 

currrent therapy that cannot be stopped during the study; acupuncture 

during the previous 3 months.

Location: USA

Interventions Group A (n=10): Standard Acupuncture (4 needles inserted to a depth of 

10-30 mm [until chi ] at both right and left Hoku points [Large intestine 4], 

and at right and left Stomach 6 points, for 30 min. and twirled once for 5 

sec. at the halftime session)

Group B (n=8): Sham Acupuncture (control group: needles to depth of 2-4 

mm, 1cm distant from Hoku and Stomach 6 points)

Outcomes Pain intensity (VAS) at maximal tolerance to pain of a sensitive area of the 

masseter muscle

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: A random table was generated and subjects 

were assigned to 1 of 2 groups :

From correspondence: a random table was generated 

by computer and subjects were assigned a number as 

they were recruited into the study.

Allocation concealment 

(selection bias)

Low risk Not reported in article

Comments: computerized allocation with unlikely 

possible anticipation (s. Random sequence generation)

Blinding of participants and 

personnel (performance bias)

Low risk Participants blinded, but not personnel blinded.

Quote: Subjects were blinded to group assignment.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The experimenter who performed the algometer 

readings and collected the pain ratings on a visual 

analog scale ( ) was also blinded to the subject's group 

assignment .
Incomplete outcome data 

(attrition bias)

Low risk
No drop outs. No follow-up

Selective reporting (reporting 

bias)

Low risk
Included all expected outcomes
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Other bias Low risk Free of other bias

Itoh 2012

Methods RCT. Single center, two parallel groups. Follow-up for 10 weeks

Participants 16 participants: 31.25% women; range age 19-24yrs.

Inclusion criteria: orofacial pain lasting for 6 months or longer; Helkimo 

clinical dysfunction index of I or III; no acupuncture in the previous 6 

months; failure to respond to the medications prescribed by a specialist.

Exclusion criteria: major trauma or systemic disease; other conflicting or 

concurrent treatments

Location: Japan

Interventions Group A (n=7): trigger point acupuncture (5 weekly 30 min. session 

acupuncture at trigger points (stainless 0.2 mm 50 mm steel needles, to a 

depth of 5-15 mm, using the sparrow pecking  technique to elicit a local 

muscle twitch response; needles were retained for a further 15 minutes).

Group B (n=8): sham acupuncture (5 weekly 30 min. session sham 

acupuncture with similar needles as the experimental group, but with 

smooth tip)

Outcomes Pain intensity during daily activities (VAS)

Maximal mouth opening (mm)

Notes Patients were told before randomization that they would be allocated to 

one of two groups

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote : "by use of a computerized randomization 

program...used block randomisation"

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk Quote: "Patients were blinded to their treatment 

assignment...Prior to treatment, the patients covered 

their eyes with an eye mask to ensure that they did not 

know which treatment they were receiving." Personal not 

blinded. This lack is unlikely to influence the outcomes

Blinding of outcome 

assessment (detection bias)

Low risk Quote: "The measurements were performed by an 

independent investigator who was not informed about the 

treatment sequence or the treatment the patient received 

before each measurement."

Incomplete outcome data 

(attrition bias)

Low risk Only one drop out for worsening symptoms in group A. 

Excluded from analysis

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias High risk Reason for withdrawal was worsening of the symptoms 

"if the data from the patient who withdrew because of 

deterioration of symptoms were 

included in the analysis, they would have reduced the 

overall effect in that group."
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Ritenbaugh 2008

Methods RCT. Multicenter; three parallel groups. Follow-up for 3 months post 

treatment.

Participants 160 patients: mean age group A=40.1 (±8.5), mean age group B=40.6 

(±9.2), mean age group C=40.5 (±9.4); 100% women; 1.88% some high 

school, 18.13% high school graduate, 42.5% some college, 14.38% 

college graduate, 23.13% postgraduate work; 86.25% White, 1.88% Black, 

2.5% Asian; 3.75% Native American, 5.63% Other 

Inclusion criteria: women, age 25-55 yrs.; RDC/TMD diagnose; systemic 

co-morbidities were not excluded.

Exclusion criteria: factors that would prevent full participation in the study 

(expecting to move, major psychiatric illness, and life-threatening medical 

conditions such as cancer).

Location: USA

Interventions Group A (n=50 [42]): Traditional Chinese Medicine (TCM) (19 sessions: 

insertion of up to 20 acupuncture needles to a depth of 0.25-1.25 inches at 

acupoints according to TCM diagnoses, and additionally acupoints for 

TMD treatment [ST7 and/or ST6, GB20 and/or GB21, yintang, LI4, LV3] 

for 20-30 min. + herbal prescription + massage [tuina] on the neck and 

shoulders + relaxation tapes)

Group B (n=50 [36]): Naturopathic Medicine (practice guidelines related to 

naturopathic philosophy giving particular attention to the stress + 6 months 

of multimineral /multivitamin supplement, antioxidants, and a liver support 

formula + individualized nutritional, stress reduction and exercise 

recommendations)

Group C (n=60 [50]): Specialty Care (splint + individual counseling about 

self-care and pain management strategies , with possible referrals for 

physical therapy, psychological and counseling support)

Outcomes Based on RDC/TMD graded chronic pain scale: worst facial pain, average 

facial pain, effect of pain on daily activities, effect of pain on social 

activities.

Notes The therapies had different durations. The outcomes at the end of 

treatment and 3 months post-treatment were linearly interpolated (not 

more than 1 month). The conditional change model was used for statistical 

tests

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote:"Participants were assigned to their treatment 

groups based on the values of their balancing factors at 

baseline, using a design-adaptive allocation program 

with randomization, which was managed solely by the 

project biostatistician."

Allocation concealment 

(selection bias)

Low risk Quote: Project managers notified participants of their 

assignments

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are unlikely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: all assessors were blinded to treatment 

assignment .

Incomplete outcome data 

(attrition bias)

Low risk Missing outcome balanced in numbers across 

intervention, with similar reasons for missing data
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Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Ritenbaugh 2012

Methods RCT. Multicenter; three parallel groups in sequential allocation. Follow-up 

for 18 weeks.

Participants 168 patients: in period 1 mean age group A=42.3 (±13.5), mean age group 

B=42.9 (±13.0); 86.1% women; 10.1% ≤ high school graduate, 38.0% 

some college, 26.6% college graduate, 25.3% postgraduate work; 83.55% 

White, 6.35% Nonwhite, 10.1% Unknown or not reported; 31.65% income 

<$25,000; 29.2% income $25,000-$50,000, 26.55% income 

$50,000-$100,000, 8.75% income>$100,000, 3.8% do not response 

income question; 10.15%duration of pain less than 1yr, 49.3%mean 

duration of pain 1-10 yrs, 40.55%more than 10 yrs of pain duration. In 

period 2 mean age group A=43.7 (±12.4), mean age group B=43.6 (±12.0); 

87.05% women; 17.65% ≤ high school graduate, 27.4% some college, 

23.85% college graduate, 30.95% postgraduate work; 84.65% White, 5.9% 

Nonwhite, 9.45% Unknown or not reported; 28.3% income <$25,000; 

29.45% income $25,000-$50,000, 23.5% income $50,000-$100,000, 

10.55% income>$100,000, 8.2% do not response income question; 5.9% 

duration of pain less than 1yr, 50.65%mean duration of pain 1-10 yrs, 

43.45%more than 10 yrs of pain duration.

Inclusion criteria: worst facial pain ≥ 5; age 18-70 yrs.; RDC/TMD 

diagnose; presence of 1 of 10 Traditional Chinese Medicine diagnoses 

(Liver "qi" stagnation; Liver blood "xu"; Liver "yin xu"; Liver Wind; "Qi" and 

blood stagnation due to injury; Heart blood "xu"; Spleen "qi xu" and Damp 

retention; Kidney "qi xu"; Kidney "jing xu"; Kidney "yin xu"; Kidney "yang 

xu"; Wind-Cold invasion); completion of the run-in (TMD class) process.

Exclusion criteria: serious pathology of the temporomandibular joint (eg. 

infection, rheumatoid arthritis, fracture); presence of cancer or acute 

infection of the teeth, ears, eyes, nose, or throat; individuals undergoing 

active orthodontic treatment; serious psychiatric conditions; surgical 

implants for treatment of TMD; bleeding disorders; other life threatening 

conditions (e.g. cancer, uncontrolled severe hypertension); severe 

joint/disk displacement; use of full dentures; use of medications for which 

study herbs are contraindicated; current pregnancy or plans to become 

pregnant during active treatment

Location: USA

Interventions Group A (n=39 [36 period2]): Traditional Chinese Medicine (TCM) (20 

sessions: insertion of up to 20 acupuncture needles to a depth of 0.25-1.25 

inches at acupoints according to TCM diagnoses, and additionally 

acupoints for TMD treatment [ST7 and/or ST6, GB20 and/or GB21, 

"yintang", LI4, LV3] for 20-30 min. + herbal prescription + massage 

["tuina"] + lifestyle and nutrition counseling)

Group B (n=40 [15 period2; 20 reallocated]): Self-Care (2 in-person 

education/training session and 3 phone call follow-ups, which include a 

first period and a second period:

- In Period 1: education about biopsychosocial model, TMD etiology, and 

self-management + guided reading with structured feedback to explore 

participant s understanding of and identification with major themes + 

relaxation and stress management training + self-monitoring of signs and 

symptoms + "personal TMD self-care plan" + supervised practice and 

reinforcement of prescribed self-care treatments + maintenance and 

relapse prevention of the "personal TMD self-care".

- In Period 2: resiliency intervention [CBT])
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Group C (n=88 [27 period2; 56 reallocated]): Self-care. Not randomized 

group (report of worst pain below the cut-point [predefined as WFP = 7in 

the Period1, and WFP=5 in the Period2])

Cointervention: all groups received education about TMD + jaw relaxation 

techniques (run-in phase)

Outcomes Based on RDC/TMD characteristic pain index (average of worst, usual and 

actual pain)

Pain interference on daily activities, social activities, and ability to work

Sleep quality (1-item summary sleep measure) 

Brief depression measure (PHQ2)

Patient Enablement Instrument (PEI)

Well being (Arizona Integrative Outcomes Scale [AIOS])

Medication (dosage and frequency)

Graded Chronic Pain Score

Notes Two groups were randomized, and other assigned according to the 

outcome worst facial pain (WFP): "Those with pain below the cut-point 

automatically went to SC and are denoted as group s" In a second period, 

patients of this group which remain with low levels of pain were excluded 

from the main analysis.

Elder et al. (169) reported medication use in a subsample of this RCT.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "Dynamic allocations to treatment groups at 

weeks 2 and 10 were accomplished by an automated 

design adaptive allocation procedure that sequentially 

balanced the SC and TCM groups with regard to WFP, 

gender, depression, and age as each person became 

eligible for allocation...Allocations were 

computer-generated..."

Comments:This study used a sequential allocation

Allocation concealment 

(selection bias)

Low risk Quote: Dr. Aickin using a computer program to which he 

alone had access, thereby concealing the allocation 

process from all other project staff. Moreover, 

participants were allocated in blocks, and an undisclosed 

feature of the allocation program rendered accurate 

prediction of allocation extremely unlikely. Allocations 

were provided to the project managers after data 

collection and at the time when participants needed to be 

informed. Staff played no role in generating allocations 

nor had any potential to manage or affect the 

process. "Practitioners were not aware of the specifics of 

the study design, nor were they aware of any details of 

participant assessments prior to beginning 

treatments."Per the design, participants could be 

assigned to SC because they were below the pain 

cut-point or could be allocated by minimization if they 

were above the cut-point. However, practitioners were 

not informed of these aspects of the design, nor of the 

source of individual assignments to SC.""Specific study 

staff had their access restricted to only the information 

that was needed for their roles, and they could not view 

other participant-related information. This permitted 

overall study management while maintaining blinding."
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Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are unlikely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: A single trained interviewer at the Tucson call 

center used a computer-assisted telephone interview 

(CATI) system to collect all of the short-term follow-up 

data at weeks 2, 10, and 18, the data used for the 

outcome analyses presented here. Calls were recorded 

for random quality assurance checks. The interviewer 

was kept unaware of study design details and blinded to 

individual participant treatment assignment. Participants 

were encouraged not to divulge any treatment-related 

information to the interviewer, and the interviewer was 

trained to avoid any such discussions.

Incomplete outcome data 

(attrition bias)

Low risk Quote: "The analysis of the first 2 dynamic allocations 

presented here was undertaken on an intent-to-treat 

basis. Missing data were rare and were not replaced by 

imputation."

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Schmid-Schwap 2006

Methods RCT. Single center; two groups. No follow-up.

Participants 23 patients: mean age group A=35±14 (R=17-59), mean age group 

B=40±14 (R=23-68); 100% women.

Inclusion criteria: women; TMJ pain and tenderness on pressure of the 

craniomandibular musculature.

Exclusion criteria: patients with crepitation noises suggesting arthritic 

changes; pretreated patients.

Location: Austria

Interventions Group A (n=11): acupuncture therapy (very-point method after palpation: 

intraoral infiltrated with insulin syringes 0.33mm with 0.5 ml. procaine 

[Maxilla retromolar, mandible retromolar, maxilla-vestibulum and mandible- 

vestibulum]; and extraoral points punctured with acupuncture needles for 

20 minutes [Large intestine 4, small intestine 2 and 3 [hand], ear and 

sternum])

Group B (n=12): sham laser treatment (minilaser not activated)

Outcomes TMJ pain (VAS)

Mouth opening (mm)

Muscle status

Axiographic curves by a jaw track device: quality, symmetry and curve 

characteristics.

Notes Patients were told about the possibility to receive a placebo. No adverse 

reactions

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote:  A randomization list applying blocks of 10 was 

prepared
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Allocation concealment 

(selection bias)

Low risk Quote: For each list entry the respective treatment 

(acupuncture or placebo) was written on a card and put 

into an opaque envelope numbered consecutively and 

sealed. After enrollment of a patient the envelope was 

opened and the respective therapy assigned.

Blinding of participants and 

personnel (performance bias)

Low risk Patients blinded

Quote: Patients were blinded for treatment. Before 

randomization they were told that therapy might be a 

sham treatment

Blinding of outcome 

assessment (detection bias)

Low risk Quote: Personnel doing the assessment was blinded for 

treatment.

Incomplete outcome data 

(attrition bias)

Low risk
No drop-outs. No follow-up

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias.

Shen 2007

Methods RCT. Single center; two groups. No follow-up.

Participants 15 patients: mean age total=43.1 (SD±13.6); mean age group A=45.2 

(±12.3); mean age group B=41.8 (±14.9); 100% women (data from 

correspondence)

Inclusion criteria: age 18 or older; myofacial pain syndrome of the 

masticatory muscles diagnosis; chronic jaw muscle pain for at least 12 

weeks (at least 4 times per week); pain intensity of at least 4 on a 0- to-10 

numerical scale, lasting at least 1 hour per day; pain in the jaw, temples, 

face, preauricular area or in the ear at rest or during function.

Exclusion criteria: current use of opioids; metabolic, neurological, or 

vascular diseases; coagulopathies; neoplasia.

Location: USA

Interventions Group A (n=9): acupuncture (needle inserted to a depth of 10-20 mm at 

LI4 acupoint [left hand] for 15 min. twirled once for 5 seconds after 5 

minutes into treatment)

Group B (n=6): sham acupuncture (blunted needle insertion 1cm distal to 

LI4 acupoint without penetration)

Outcomes Facial pain, jaw and face tightness, headache, and neck pain measured on 

an 11-point numeric scale (NRS).

Pain at maximal tolerable mechanical pressure (VAS)

Notes Patients were aware of the possibility to receive placebo: analysis of the 

perceived treatment as a predictor of the outcomes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: Treatment (ie, acupuncture or sham 

acupuncture) was randomly assigned to study subjects 

based on order of involvement.

From correspondence: the authors use systematically a 

protocol of randomization based on a random table 

generated by computer which thereafter is assigned in 

order of involvement. (s. included studies Goddard 2002, 
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and Shen 2009)

Allocation concealment 

(selection bias)

Low risk Not reported

Comments: computerized allocation (s. included study 

Goddard 2002)

Blinding of participants and 

personnel (performance bias)

Low risk Blinding of patient, but not personnel.

Quote:  it was not possible to blind the acupuncturist to 

the treatment the study subjects, who were (also) 

blinded to the treatment.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: an independent observer, who was blinded to 

the treatment, collected the data from the study subjects

Incomplete outcome data 

(attrition bias)

Low risk
No drop outs. No follow-up  

Selective reporting (reporting 

bias)

Low risk Include the expected outcomes. Two outcomes 

(toothache and face tightness) were dropped because a 

lack of sensitivity.

Other bias Low risk Free of other bias

Shen 2009

Methods RCT. Single center; two groups. No follow-up.

Participants 28 patients: mean age group A=36.94 (±13.82); mean age group B=44.83 

(±11.61); 100% women.

Inclusion criteria: age 18 or older; chronic myofacial pain of the jaw 

muscles diagnosis; pain at least 4 times a week for at least 12 weeks; 

average pain intensity of at least 4 on a 10-point scale, lasting at least 1 

hour per day; pain in the jaw, temples, face, pre-auricular area, or in the 

ear at rest or during function.

Exclusion criteria: pregnancy; currently use of opioids; metabolic, 

neurological or vascular diseases; coagulopathy; neoplasia

Location: USA

Interventions Group A (n=16): real acupuncture (needle insertion to  depth of 10-20 mm 

into the left hand LI4 acupoint for 15 min, performing quick quarter turns of 

the needle for 15 sec. after 5 min. into the treatment)

Group B (n=12): sham acupuncture (blunted needle without penetration at 

1cm distal to LI4)

Outcomes Jaw and facial pain; jaw and facial tightness; headache; and neck pain 

measured on 11-point numerical rate scales

Masseter muscle pain (VAS)

Notes The patients were aware of the possibility to receive placebo.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: A list of 50 random numbers was generated by 

computer and subjects were assigned a number 

subsequently by enrollment

Allocation concealment 

(selection bias)

Low risk Quote: Subjects with an odd number received sham 

acupuncture, while those with an even number received 

real acupuncture .

Comments: systematic method for allocation used by this 

research team (s. included study Goddard 2002)
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Blinding of participants and 

personnel (performance bias)

Unclear risk Blinding of patients, but not personnel.

Incomplete blinding unlikely to influence the outcomes.

Quote: To ensure blinding of both subject and 

experimenter, needles were inserted through  The 

acupuncturist was aware of the study condition, but was 

instructed not to speak to the patient or experimenter 

during the session.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: Using an analog algometer...the blinded 

experimenter applied pressure to the right masseter 

muscle .

Incomplete outcome data 

(attrition bias)

Low risk
No drop outs. No follow-up

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes.

Other bias Low risk Free of other bias

Simma 2009

Methods RCT. Single center; two groups. No follow-up.

Participants 23 patients: range age=18-64; 100% women.

Inclusion criteria: women, age 18 and 65 yrs.; with dysfunction and pain in 

the stomatognathic system (myofacial pain and craniomandibular 

disorders), not receiving treatment.

Location: Austria

Interventions Group A (n=11): Acupuncture (very-point technique after palpation with 

superficial injection canulas at the region of maximum sensitivity [upper 

and low jaw retromolar, upper and lower jaw vestibulum, LI4, SI3,2, 

auricle, sternum, Adler Langer points, others])

Group B (n=12): Sham laser treatment (laser pen)

Outcomes Pain (VAS), muscle pain upon palpation (4-point scale)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: Patients were randomised using a computer 

generated random permutation list into two groups 

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk Patients and personnel blinded.

Quote: The patients were unaware of whether they were 

receiving verum or placebo treatment  Treatment was 

performed double blind as neither the patient nor the 

evaluating person were informed about the 

nonfunctioning laser pen

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The physician who palpated the different 

muscles and registered patients  pain scores was 

blinded to their verum or placebo status.

Incomplete outcome data 

(attrition bias)

Low risk
No drop outs. No follow-up
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Selective reporting (reporting 

bias)

Unclear risk
No sufficient information

Other bias Low risk Free of other bias

Smith 2007

Methods RCT. Single center; two parallel groups. Treatment for 3 weeks, follow-up 

for 1 month.

Participants 27 patients: mean age total= 40.5 (±13.63), mean age group A=38.3 

(±13.39); mean age group B=43.2 (±4.04); 88.89% women.

Inclusion criteria: myofacial pain according to RDC/TMD for at least 6 

months; pain on TMJ; two or more of the following diagnostic criteria: pain 

on palpation of the associated muscles, limitation or deviation of 

mandibular movement, intermitent joint sounds such clicking or cracking 

(but not crepitus), headache may also be present.

Exclusion criteria: cervical trauma (whiplash/chronic cervical problems); 

systematic joint and muscle disease; metal allergy, needle phobia; 

bleeding disorders.

Location: UK

Interventions Group A (n=15): real Acupuncture (six treatments of needles inserted to a 

depth of 6-12mm bilaterally at ST7 for 20 min. tapped for 10 sec. every 5 

min.)

Group B (n=12): sham acupuncture (blunted needles)

Outcomes Patient functional impairment (VAS)

Pain intensity (VAS). Pain distribution

Muscle and TMJ tenderness, headaches

Maximal and pain-free opening (mm). Lateral movement measurement 

(mm).

Muscle tenderness, TMJ tenderness, headaches, deviation

TMJ sounds using a stereo stethoscope.

Notes Patients were aware of the possibility to receive placebo. At the end of the 

study none of them believed to be treated with sham needle.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: A computerized randomization programme was 

used to generate group allocation of patients

Allocation concealment 

(selection bias)

Low risk (allocation of patients) which were concealed in 

opaque envelopes by a person not involved with the 

study

Blinding of participants and 

personnel (performance bias)

Low risk Participants blinded, but not personnel.

Quote: Both the assessor and the patient were blinded 

regarding the group allocation. However, the clinician 

performing either intervention was aware of the group 

affiliation.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: All patients were reassessed by the same 

blinded TMD clinician who had preformed the initial 

assessment .

Incomplete outcome data 

(attrition bias)

Unclear risk One patient did not attend all the treatment sessions, but 

the total number of the patients attended the endpoint 

assessment. There is no information about possible 
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missing data.

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias High risk Baseline imbalance. Sham group showed normal  

values for functional impairment, pain intensity, and 

mouth opening. At the second visit only 1 patient (8.33%) 

in the control group reported pain, instead 100% of the 

intervention group presented pain.

Vicente-Barrero 2012

Methods RCT. Single center, two parallel groups. Follow-up for 30 days.

Participants 20 participants: mean age=39 (R=18-58); 85% women

Inclusion criteria: Three-month or longer history of at least two of the 

following signs or symptoms: pain upon palpation of the 

temporomandibular joint (TMJ) or associated muscles of mastication, 

restriction or deviation of jaw movement, headache plus joint noise. 

Headache and joint noise were not considered when they occurred 

separately; legal age ;normal vertical dimension with complete or almost 

complete dentition.

Exclusion criteria: Legal involvement such as traffic accidents, sick leave, 

etc.; dental malocclusion with variations from normal vertical dimension; 

malignancies or other diseases, especially those involving other joints; 

bone and/or degenerative diseases; headache associated with general 

organic conditions; fibromyalgia; mental disorders; previous treatment with 

acupuncture and/or decompression splint; previous surgery of the TMJ; 

orthodontic treatment at the time of the study; wearing a complete 

removable prosthesis; allergy to metal.

Interventions Group A (n=10): acupuncture (15 30 min. sessions with local EX-HN5, SJ 

21, GB2, SJ17, ST6 acupoints and distal LI-4, ST-36, SJ5 and GB34 

acupoints) with steel 0.25 mm x 25 mm needles to a depth of 3-5mm 

epicutaneous.

Group B (n=10): decompression splint (nocturnal wearing)

Outcomes Mouth opening and lateral jaw-deviation (mm) 

Sensitivity to pressure on preauricular area, masseter muscle, temporal 

muscle and trapezius (pounds)

Pain (VAS)

Notes No comparison between groups.

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk
Quote: "Patients were randomly allocated..."

Allocation concealment (selection 

bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk
No possible blinding

Blinding of outcome assessment 

(detection bias)

High risk The same operator was responsible for the 

examination before and after treatment.

Incomplete outcome data (attrition 

bias)

Unclear risk
Not sufficient information
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Selective reporting (reporting bias) High risk Insufficient report of outcomes

Other bias Unclear risk Insufficient information

Footnotes

Characteristics of excluded studies

Katsoulis 2010

Reason for exclusion Other intervention was evaluated: LLLT

Mazzetto 2007

Reason for exclusion Other intervention was evaluated: LLLT

Venancio 2008

Reason for exclusion Diagnosis: headache, including orofacial trigger points

Venancio 2009

Reason for exclusion Other intervention was evaluated: Infiltration trigger points

Footnotes

Characteristics of studies awaiting classification

Footnotes

Characteristics of ongoing studies

Footnotes

Summary of findings tables

Additional tables
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3.3 Low Level Laser Therapy for  Myofacial Pain 

Description of the intervention:  Low-level laser therapy 

Laser therapy can be regarded as an experimental therapy. Applications of the 

laser technology in Medicine started at the early 70s. Some authors proposed 

that acupunctural stimulation may be provoked by low level ranges of 

electromagnetic radiation. That is the origin of the Low Level Laser Therapy 

(LLLT), also known as laser acupuncture. Nonetheless, laser therapy is not 

always related to acupunctural references and is often used on trigger points 

(fig. 20).  

Despite it has been positively evaluated for some muscular [523, 232] and articular 

[74] conditions, contradictory reports did not discard the merely placebo effect of 

LLLT [125].  Even articles appealed that LLLT has no effect at all in medical 

treatments [203]. Discussions further about the lack of standardization of doses 

and techniques attempt to explain these differences on clinical outcomes. 

In a systematic review, many methodological deficiencies were found in studies 

of LLLT for lateral epicondylitis, however some evidence of the effectivity of 

LLLT on trigger points was supported [104]. It has been suggested that the 

necessary irradiation dosage for clinical success depends on the individual 

characteristics of the patients [523].  

 

 
Figure 20: laser application with the acupuncture point in the external auditive dukt toward retrodiskal 

region (left) [Mazzetto 2007, excluded study]. Application of Low Level Laser to the tender point in masseter muscle 

(right) [Shirani 2009, excluded study] 

 

In other study, patients with myofascial pain syndrome showed clinical 

improvement after LLLT treatment compared to placebo laser [233]. A 
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combinated therapy of stretching exercises and LLLT was reported more 

effective than only stretching exercises for the treatment of myofascial pain 

syndrome in a RCT including 62 patients [236].  In other RCT however, this 

combination did not result in any significant difference between groups [152]. As 

an adjuvant in whiplash treatment, Bjordal reported no effect of LLLT [23]. In the 

oral area, Medeiros reported an increase of bite strength in volunteers with 

masseter pain upon palpation after the application of laser therapy compared to 

placebo [376].  

Many of the systematic reviews in LLLT reported difficulties to conclude 

judgments due to the poor quality of the reports [180, 510]. 

How the intervention might work: LLLT 

Currently, the mechanism of action of the low level laser on acupunctural points 

is unkown. Some authors support the theory that LLLT acts over inflammatory 

agents reducing prostaglandins or inhibiting the cyclooxygenasa-2 [488, 519]. 

Alternatively some theories suggest that the action of LLLT is linked to the 

release of endogenous endorphins, or modifications in the conduction of nerve 

impulse at local level [75]. Other local effects has been suspected, for instance 

variations of microcirculation. In one study, however no significant changes 

were observed in the microcirculation of irradiated zones [572]. No conclusive 

evidence exists until now. 

Results of the search 
 

 

 

 

 

 

 

 

 

 

Diagram 2. Study flow diagram: LLLT for Myofacial Pain (1999-2012) 

Number of records identified 

through database searching:   

48   

Number of additional records 

identified through other 

sources: handsearching 1 

Number of records 

screened: 48 (1 

repited study) 

31 articles rejected. Reasons include: no RCTs, study did 

not include TMD patients, no myogenous TMD diagnosis 

Number of full texts 

assessed for 

elegibility: 17 

11 records excluded. Reasons include: no myogenous 

TMD diagnosis, not randomized, acute symptomatology, 

no description of inclusion criteria 

Number of studies included in qualitative synthesis: 6 
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Included studies 

In spite of that inclusion criteria called myofascial pain syndrome, the fact of a 

unique localization of trigger points in masseter and temporal is closer to 

myofacial pain in the study by Carrasco 2009, and the reason to be included in 

this review. In the same way, the diagnostic of tendomyopathy of the 

masticatory muscles in the study by Katsoulis 2010 was assimilated to 

myofacial pain. Kulekcioglu 2003 distinguishes in the sample a 50% of 

myogenous TMD, and all the other studies included myofacial pain according to 

the RDC/TMD. 

Six studies were included (diagram 2). All studies compared laser acupuncture 

with a placebo, saving the study by Öz 2010 that compared laser therapy with 

splint. Katsoulis 2010 and Öz 2010 implemented 3 month-follow up, while all 

the other studies comprised a period of 1 month follow-up. 

The application of laser varied in dosage and characteristics of the irradiation. 

Every research team indicated a regimen of twice sessions weekly, apart from 

the study by Kulekcioglu 2003 where the frequency was not specified. Carrasco 

2009 tried 8 sessions of three different GaAlAs doses (25, 60, and 105 J/cm2 at 

780nm, 50, 60 and 70 mW); Katsoulis 2010 treated with 6 sessions 40-60J at 

690nm 40mW;  Kulekcioglu 2003 used  15 sessions GaAs 3J/cm2 at 904nm 

17mW; Moraes 2012 applied 8 sessions GaAlAs 70J/cm2 at 808nm 100mW; Öz 

2010 used 10 sessions 3J/cm2 820nm 300mW;  and Venezian 2010 

programmed 8 sessions GaAlAs780nm in two different doses (25J/cm2 50mW, 

and 60J/cm2 60mW) 

LLLT was applied on trigger points or tender points (Carrasco 2009, Kulekcioglu 

2003, Moraes 2012, Öz 2010, Venezian 2010); except for one study following 

the concepts of traditional Chinese Medicine (Katsoulis 2010) 

 

Excluded studies 

 

From the excluded studies (s. Characteristics of excluded studies), three 

studies were not randomized, seven did not match the condition criteria and 

one did not specify the inclusion criteria.  
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Effects of intervention 

 

Apparently, an important placebo effect influenced the results of the studies on 

LLLT vs. Placebo. No differences between laser acupuncture and placebo were 

found in the study by Carrasco 2009. Kulekcioglu 2003 did not observe 

significant differences between LLLT and placebo groups for neither pain 

intensity nor joint sounds; however they reported a positive improvement of jaw 

motion. These results were not different between the subgroups of patients of 

myogenous and arthrogenous TMD.  

Although the EMG activity was not significantly different between laser and 

placebo interventions in the study by Venezian 2010, the betterment in the 

experimental group had longer effects. 

Two studies did not report comparisons within groups. Improvement of the 

clinical parameters was reported for the laser group, and not for the placebo, 

however no analysis between groups was included in the study by Moraes 

2012. Likewise, statistical comparison between groups was not reported by 

Katsoulis 2010. 

The only study evaluating clinical efficiency of LLLT vs. splint (Öz 2010) showed 

pain relief, and jaw motion measurements enhancement in both groups similarly 

after treatment. However, these results represented only immediate changes in 

clinical outcomes. 

Quality of the evidence  

We registered a high heterogeneity in the laser application between studies. 

Most of these trials poorly described demographics of the participants and the 

randomization methods.  

The included RCTs were mainly at unclear risk of bias (fig. 21, fig. 22). Although 

the relative simple design of study, blinding was not reported in all trials 

comparing LLLT with placebo LLLT (not active laser).  

Only the trial by Katsoulis 2010 described ITT analysis. Moreover, Carrasco 

2009 and Venezian 2010 defined more than one placebo group, virtually 

identical (they supposedly differ in doses, but the laser was inactive). 

The general positive accomplishment of the Delphi list (table 5) was 64.78%. 

RCTs with score 6 or higher were 66.67% of the included studies. 
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Study Allocation 

random-
ized 

Allocation 
concealed 

Groups 
similar at 
baseline  

Inclusion 
criteria 
specified 

Blind 
outcome 
assess-
ment 

Blinded 
care 
provider  

Blinded 
patients 

Point 
estimates 
and 
variability  

Intention-
to-treat 
analysis 

Carras
co 
2009 

Yes Don’t 
know 

Yes Yes Yes Yes Yes Yes Don’t 
know 

Katsou
lis 
2010 

Yes Don’t 
know 

Yes Yes Don’t 
know 

Yes Yes No Yes 

Kulekc
ioglu 
2003 

Yes Don’t 
know 

Yes Yes Yes No Yes Yes Don’t 
know 

Morae
s 2012 Yes Don’t 

know 
Yes Yes Don’t 

know 
Don’t 
know 

Don’t 
know 

Yes No 

Venezi
an 
2010 

Yes Don’t 
know 

Yes Yes Yes Yes Yes Yes Don’t 
know 

Öz 
2010 Yes No Yes Yes Yes No No Yes No 

Table 5. Delphi list: LLLT 
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Characteristics of studies

Characteristics of included studies

Carrasco 2009

Methods RCT. Single center, 6 parallel groups. Follow-up for 30 days

Participants 60 participants (no demographic information of the sample)

Inclusion criteria: complaint of MPS, presenting only one active trigger 

point in the anterior masseter and anterior temporal muscles combination 

of regional pain, reference pain pattern, palpable taut band, presence of 

trigger point, motion restriction and induction of pain with pressure on a 

trigger point

Exclusion criteria: systemic, infectious, inflammatory, tumoral, 

cardiopulmonary, and psychiatric diseases that posed a conflict to the 

clinical picture; TMD disk derangement patients; multiple active or latent 

trigger points; patients regularly taking medicines such as analgesics, 

anti-inflammatory and/or psychotropic medication, use of an occlusal 

splint, or other treatment for pain control

Location: Brazil

Interventions Group A (n=10):LLLT at 25J/cm
2

Group B (n=10):LLLT at 60J/cm
2

Group C (n=10):LLLT at 105J/cm
2

Group D (n=10):placebo LLLT at 25J/cm
2

Group E (n=10):placebo LLLT at 60J/cm
2

Group F (n=10):placebo LLLT at 105J/cm
2

Continous application of laser twice a week for four weeks (GaAlAs, 

780nm wavelength, continuous mode 50, 60 and 70 mW)

Outcomes Pain intensity (VAS)

Notes Diagnosis of myofascial pain according to Travell, that is, for the presence 

of trigger points.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk
Quote: "...were randomly allocated..."

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk Quote:"...conducted in a double-blind fashion. Two 

identical probes (one active and one that emitted no 

radiation) were used. Neither the clinician nor the subject 

knew whether or not the diode used was active or not 

until the data analysis was complete"

Blinding of outcome 

assessment (detection bias)

Low risk Assessor blinded. Quote: " One examiner, blinded to the 

test and control groups, evaluated all patients."

Incomplete outcome data 

(attrition bias)

Unclear risk
Not addressed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes
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Other bias High risk Three groups are equal (three inactive placebo of 

different energy parameters). No demographic information

Katsoulis 2010

Methods RCT. Single center; three parallel groups. Follow-up for 3 months.

Participants 11 patients: mean age=33 (range=22-61); mean age group A=38 

(range=30-61), mean age group B=34 (range=30-38), mean age group 

C=28 (22-41); 90.91% women.

Inclusion criteria: age between 18 and 70 years, tendomyopathy of the 

masticatory musculature diagnosis according to RDC/TMD, pain intensity 

≥  30 en VAS during the last 14 days.

Exclusion criteria: arthropathy of TMJ, arthralgia oderTMJ arthritis; facial 

fractures, acute dental problems; history of ear, nose or throat illnesses, 

general medical complications requiring treatment, psychological illness, 

clinical diagnosis of rheumatoid arthritis, current pregnancy, abuse 

ofantipsychotic medication, drugs or alcohol or ongoing other treatment for 

TMD (myoarthropathy)

Location: Switzerland

Interventions Group A (n=4): neither randomized, nor blinded group for verum

Group B (n=3): randomized and blinded verum

Group C (n=4): randomized and blinded placebo

Outcomes Maximum pain intensity

Notes Group A excluded from analysis in the present review

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk Quote: "(patients) were split by means of block 

randomization to (2 groups)"

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk Participants and personnel blinded for group B and C.

Quote: "The examining dentists were blinded as to the 

group assignment of the group 2 and 3 patients.

The patients wore special protective glasses during the 

therapy so they could not see whether the laser 

appliance was switched on or not."

Blinding of outcome 

assessment (detection bias)

Unclear risk
Blinding of outcome assessment not reported

Incomplete outcome data 

(attrition bias)

Low risk
No drop outs

Selective reporting (reporting 

bias)

Unclear risk
Insufficient information

Other bias Low risk Free of other bias
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Kulekcioglu 2003

Methods RCT. Single center, two parallel groups. Follow-up for 1 month

Participants 35 participants: mean age= 37.0 ±12.3 years (R=20-59); 80%women

Inclusion criteria: orofacial pain, TMJ sounds, limited mouth opening, or 

TMJ locking

Exclusion criteria: congenital abnormality, concomitant inflammatory or 

neoplastic conditions, and those with a recent history of acute trauma or 

any form of treatment within the last month

Location: Turkey

Interventions Group A (n=20): LLLT (15 sessions of LLLT + program consisting of range 

of motion exercises, stretching exercises and postural training)

Group B (n=15): placebo (laser not turned on + program of range of motion 

exercises, stretching exercises and postural training)

Outcomes Pain intensity (VAS) 

Number of tender points and joint sounds

Maximal active and passive mouth opening, right and left lateral jaw 

motion (mm)

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk
Quote: "Patients were then randomly assigned..."

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Unclear risk Participants but not personnel were blinded. 

Incomplete blinding

Blinding of outcome 

assessment (detection bias)

Low risk Quote: "All patients were evaluated by the first 

investigator who was blinded to treatment groups."

Incomplete outcome data 

(attrition bias)

Unclear risk
Not addressed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Moraes 2012

Methods RCT. Single center, two parallel groups. Treatment 4 weeks, 30 days 

follow-up

Participants 21 participants: mean age=27.76 (10.44); 90.48%women; 85.71% had 

high school degree

Inclusion criteria: reporting pain in the facial region at a minimum intensity 

of 5 on the visual analog scale (VAS) with a duration of at least 3 months; 

diagnosis of myofascial pain according to the RDC/TMD (axis I, groups Ia 

and Ib)

Exclusion criteria: patients missing more than two posterior teeth 

(excluding third molars); presence of full denture or removable partial 

denture; presence of gross malocclusion (overbite and overjet greater than 

6 mm, unilateral or anterior crossbite, or a discrepancy of centric relation to 

maximum intercuspation greater than 5 mm); patients undergoing 

orthodontic treatment, medical treatment, or on medication for pain.
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Location: Brazil

Interventions Group A (n=14 [12]): LLLT (GaAlAs, 808nm, 100mW, 70J/cm
2
, continuous 

mode, applied at the trigger points of the anterior temporal and masseter 

muscles [previously noted in the clinical assessment]: five points were 

applied on each muscle, four forming a cross and one a central point)

Group B (n=12 [9]): laser placebo

Outcomes Pain intensity (VAS)

PPT in anterior temporal and masseter muscles (kg/cm
2
)

Chewing test

Notes All patients were instructed not to take nonsteroidal antiinflammatory drugs 

or other analgesics during treatment and follow-up.

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation (selection bias) Unclear risk Quote:"...randomly divided into 

two groups"

Allocation concealment (selection bias) Unclear risk Not addressed

Blinding of participants and personnel 

(performance bias)

Unclear risk Quote:" A blind study was 

conducted..."

Blinding of outcome assessment (detection 

bias)

Unclear risk
Not addressed

Incomplete outcome data (attrition bias) Unclear risk Missing data balanced across 

groups

Selective reporting (reporting bias) Unclear risk Include all expected outcomes

Other bias Low risk Free of other bias

Venezian 2010

Methods RCT. Single center, four parallel groups. 1 month treatment, follow-up for 

30 days.

Participants 48 participants: mean age=41.58 yrs; 89.58%women

Inclusion criteria: diagnose of myofascial pain (group I.a and I.b) according 

to RDC/TMD; ages ranged 18-60yrs.

Exclusion criteria: chronic analgesic, anti-inflammatory, or psychotropic 

medication users, and also if they used an occlusal splint or had previously 

had any other kind of TMD treatment.

Location: Brazil

Interventions 8 sessions of GaAlAs Low Level Laser 780 nm. infrared was applied 

continuous and punctually within the upper, medium, and lower thirds of 

the masseter muscle (three points) and the anterior region of the 

temporalis muscle (one point).Group A (n=12): dose of 25 J/cm2 (50mW for 20 seconds)

Group B (n=12): dose of 25 J/cm2 

(50mW for 20 seconds, placebo treatment: not active)

Group C (n=12): dose of 60 J/cm2 (60mW for 40 seconds) 

Group D (n=12): dose of 60 J/cm2 (60mW for 40 seconds placebo 

treatment, not active)

Outcomes EMG

Pain to palpation (VAS)

Notes
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Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk
Quote:"...using a computer program"

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk Quote: "The researcher who performed the applications 

and evaluations was not aware of which point applied 

was the effective or the placebo dose. The patients did 

not know which group they had been assigned to."

Blinding of outcome 

assessment (detection bias)

Low risk Quote: "The points were identified only after finishing the 

data collection."

Incomplete outcome data 

(attrition bias)

Unclear risk
Not addressed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias High risk Two groups are equal (two inactive placebo of different 

energy parameters).

Öz 2010

Methods RCT. Single center; two parallel groups. Follow-up for 3 months.

Participants 40 (out of 44) patients: mean age group A=31.25 (±8.23), mean age group 

B=34.52 (±12.82); 85.0% women; mean years of education group A=9.65 

(±5.40); mean years of education group B=10.50 (±3.84); mean months of 

pain duration group A=8.2 (±2.40), mean months of pain duration group 

B=7.9 (±2.58)

Inclusion criteria: age 18-60 yrs.; diagnosis of MP according to RDC/TMD; 

natural posterior occlusion; no TMD treatment in the last 2 years; orofacial 

pain for at least 6 months.

Exclusion criteria: TMD of articular origin diagnosed according to 

RDC/TMD; psychiatric disorders, heart disease, or pacemakers; 

removable prosthesis or the absence of more than 1 tooth per quadrant 

and major malocclusion (anterior open bite, unilaterally maxillary lingual 

crossbite, overjet >6 mm, slide from the retruded contact position to 

intercuspal position >2 mm); pregnancy; symptoms that could be caused 

by other orofacial region diseases (eg, toothache, neuralgia, migraine); 

treatment or any medication for headache or bruxism during the previous 

year; local skin infections over the masseter muscle.

Location: Turkey

Interventions Group A (n=20): low-level laser therapy onto trigger points to 3J/cm
2 

by 

applying 300-mW output power for 10 sec. from a 2-mm distance; 2 times 

per week for 10 sessions

Group B (n=20): stabilization splint according to Okeson (401), full time 

wearing for 3 months

Outcomes Pain location.

Pressure pain threshold (PPT)

Functional examination according to RDC/TMD: Active and passive mouth 

opening, muscle tenderness to palpation

Notes
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Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: were randomly divided into 2 groups. Patients 

in both groups were age and sex matched  

Randomization was done before the arrangements for 

the date of therapy were made.

From correspondence: they (the patients) were divided 

in two groups; men and women. Then men were grouped 

into 2 age groups; 18-40, 40-60. The men in 18-40 group 

were divided into two groups; one group for study, one 

group for control. By every procedure, the groups were 

equal in number and the selection was done on the 

name list randomly: first name for one group, second for 

the other. Each division was performed by 

different prosthodontists in the department. The names 

of them were not included in the study. The same 

procedure was done for the women group, too .

Allocation concealment 

(selection bias)

High risk Quote: Selection bias was considered through a defined 

and concealed randomization process

From correspondence: alternation (s. random sequence 

generation)

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. This lack is not likely to influence 

the outcomes

Blinding of outcome 

assessment (detection bias)

Low risk Quote: Assessment of the participants was conducted 

by an independent investigator who was unaware of the 

study.

Incomplete outcome data 

(attrition bias)

Low risk
As treated  analysis. Balanced groups

Selective reporting (reporting 

bias)

Unclear risk
Insufficient information

Other bias Unclear risk The evaluation of the interventions differed in time due to 

different treatment duration

Footnotes

Characteristics of excluded studies

Carrasco 2008

Reason for exclusion No myogenous TMD patients

Cetiner 2006

Reason for exclusion Not randomized

da Cunha 2008

Reason for exclusion No description of inclusion criteria
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Emshoff 2008

Reason for exclusion No myogenous TMD patients

Fikácková 2007

Reason for exclusion Not randomized

Kato 2006

Reason for exclusion Not randomized

Lassemi 2008

Reason for exclusion No description of inclusion criteria

Marini 2010

Reason for exclusion No myogenous TMD patients

Mazzetto 2007

Reason for exclusion No myogenous TMD patients

Mazzetto 2010

Reason for exclusion No myogenous TMD patients

Shirani 2009

Reason for exclusion No TMD (acute pain)

Venancio 2005

Reason for exclusion No myogenous TMD patients

Footnotes

Characteristics of studies awaiting classification

Footnotes

Characteristics of ongoing studies

Footnotes

Summary of findings tables

Additional tables
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Figure 22. Risk of bias graph: review authors' judgements about each risk of bias item 

presented as percentages across all included studies. 
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Figure 21. Risk of 
bias summary: 
review authors' 
judgements about 
each risk of bias item 
for each included 
study 
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3.4  Drugs for Myofacial Pain 

 
Description of the intervention: Pharmacological therapy 

  
Pharmaceutics for TMD are usually considered as a coadjuvant therapy aim to 

relieve the pain and additionally to improve the general condition of the patient 

to continue a combined treatment according to their diagnosis. Although some 

of the drugs for TMD are being used to tackle parafunctional habits. 

Depending on the intensity and chronicity of the pain, multiple drugs are 

available for TMD treatment.  The mode of administration varies also according 

to their principal expected effect. According to the routes of administration, the 

author categorized the pharmacotherapy into three groups: oral administration, 

topic administration, and intramuscular injections.  

The pharmaceutical drugs most usually prescribed are those with oral 

administration, including analgesics (non-steroidal anti-inflammatory agents and 

COX-2 inhibitors), muscle relaxants, and also stronger drugs as 

antidepressants (tricyclic antidepressants) and anticonvulsants 

(benzodiazepines and antiepileptic agents).  

 

How the intervention might work: Pharmacological therapies 

 
In cases of TMD, the analgesia is the mostly expected result as first or 

secondary drug action. In this section the author present a brief description of 

the mechanism of action of the before mentioned drugs. 

   

• The Non-steroidal anti-inflammatory agents (NSAIDs) are widely 

indicated for acute pain, and considered for the first approaching in chronic 

pain. The NSAIDs interrupt the plasma cascade systems stopping the 

inflammatory reaction. In animal models for inflammation in the 

temporomandibular joint, the selective inhibition of the cyclooxygenase enzyme 

by the action of cyclooxygenase 2 (COX-2) inhibitors produced an attenuated 

expression of immunoreactive calcitonin gene-related peptide, which is a 

neuropeptide that participates in inflammatory reactions [257]. In other study, 

COX-2 inhibitors apparently regulated the central COX pathways [21]. It is 

remarkable that genetic factors determine the analgesic response to these 
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drugs [329]. Clinical results showed successful preliminary data of pain relief in a 

group of TMD patients using an association of indomethacin, betamethasone 

and methocarbamol [468]. As coadjuvant the NSAIDs are extensively indicated in 

TMD treatments. The combined therapy with oral appliances and NSAIDs has 

shown a significant advantage over splint therapy alone [378].  

In topic administration, NSAIDs have shown to be effective for the treatment of 

MPS [48], however for TMD are reported only as a coadjuvant agent. 

 

• Neuromuscular agents target directly the acetylcholine receptors at the 

neuromuscular junction. This action reduces the tenderness and 

symptomatology of musculoskeletal spasm associated to myogenous TMDs. In 

spite their frequent indication for myofacial pain, scarce evidence support its 

use. A systematic review of literature conducted in 2009 [333] on cyclobenzaprine 

concluded that there is no sufficient evidence to conclude clinical effectiveness 

even for the treatment of MPS. Promising results related to the use of tizanidine 

hydrochloride for myofacial pain [365] have not been yet validated through clinical 

trials. 

Some of other drugs with a secondary effect of analgesia can be included in the 

therapy of myofacial pain: Tricyclic anti-depressant, benzodiazepines, and 

antiepileptic drugs, as well as propanolol (off label use for tension headache). 

 

• Tricyclic anti-depressants are usually added in the pharmacotherapy of 

MPS. Amitriptyline is also extensively used for chronic tension-type headache. 

Bendtsen and Jensen [65] suggested that the principal action of amitriptyline is to 

reduce the myofacial tenderness. Besides this effect, amitriptyline diminishes 

the peripheral nociceptive transmission, and may produce a segmental 

reduction of the central sensitization. A pilot study on TMD patients reported a 

significant improvement of symptomatic TMD at 6 weeks and one year after the 

treatment with an adjusted low dosage of amitriptyline [451]; as a collateral effect 

a part of the depressed patients reduced their depression scores. However 

there was a decrease on the effectiveness of this tricyclic anti-depressant over 

the time, especially in patients diagnosed with myofacial pain without 

concomitant arthrogenous TMD.       
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• Some benzodiazepines and antiepileptic drugs have been studied for 

TMD. Among the benzodiazepines clonazepam is normally recommended in 

the specialized literature for some associated psychological conditions [412, 361]. 

Patients with sleep bruxism treated with clonazepam have shown improvements 

not only in bruxism indexes but also in psychological parameters [490, 491].  

Likewise, the antiepileptic agent Gabapentin has shown efficiency to resolve the 

painful condition of chronic masticatory myalgia, as suggested the randomized 

clinical trial which compared the action of this drug with a placebo [297]. 

Anticonvulsants for orofacial pain were recently reviewed in 2011. The authors 

found limited evidence to indicate anticonvulsants, reporting only the already 

mentioned study related to myofacial pain [369].  

 

• Other drugs are under observation in order to verify its efficacy for TMD, 

e.g. propanolol [175] currently indicated off-label for headache. 

 
Different topical agents can be indicated to relieve pain. Alternative to NSAIDs, 

the clinician can include anesthetic agents, vanilloids, and other less 

conventional agents in patch or cream form.  

 

• Anesthetic agents such lidocaine and prilocaine blocked temporarily the 

nerve transmission. The anesthetic agents are preferably used as injections 

applied in the TMJ or sometimes intramuscular for severe cases of pain, and 

can be also occasionally indicated in cream form. Infiltration of trigger points is 

more frequently indicated for myofascial pain syndrome [12, 54, 264] 

 

• Capsaicin is the active agent extracted from hot chili peppers of the 

genus Capsicum. It produces a gradual chemical desensitization after repeated 

applications. One study showed a relative effectiveness of capsaicin cream in 

the treatment for chronic musculoskeletal diseases, but not compared to 

NSAIDs [370]. Winocur et al. [610] reported no statistically significant differences 

between capsaicin and placebo for the therapy in patients with unilateral 

localized pain of the temporomandibular joint. However, the high response to 

the placebo has been characteristic for almost all the studies of therapy 

modalities for TMD [531].  
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New investigations are in course about the action of an analog of capsaicin, 

named Resiniferatoxin, which is obtained from the cactus-like plant Euphorbium 

resinifera. These both chemical agents are vanilloids [13], which implies they 

should act similarly blocking the TRPV1, a cellular receptor of periferical 

neurons [489]. It is believed that the effect of the resiniferatoxin is much more 

potent than the effect of capsaicin [621].   

 

Finally, among the drugs for intramuscular injections some corticosteroids, 

anesthetic agents (e.g. procaine, lidocaine, mepivacaine) and botulinum toxin 

are indicated for myofacial pain; however there is no enough evidence of its 

effectiveness against trigger points [511].   

 

• Corticosteroids are synthetic drugs with a similar effect to the steroidal 

hormones. These drugs are principally indicated in Dentistry for inflammatory 

conditions, however not as first option due to its immunosuppressive effects. In 

TMD patients, the association of lidocaine and corticosteroid improved the post-

injection sensitivity, but the therapeutic effects did not differ among the other 

groups treated only with lidocaine or with dry-needling [592].  

Undesired side effects injections of corticosteroids are mostly related with 

immunosupression, but also isolated reports of other complications are for 

example psychosis secondary [68]    

 

• The botulinum toxin (BTX) is a neurotoxin produced by the Clostridium 

botulinum, an anaerobic Gram (-) bacteria. The BTX protein complex is a 

50,000 Dalton neurotoxin associated with stabilizing proteins, which finally 

compose a 300,000 to 900,000 Daltons molecule, depending on the serotype 

and species of C.botulinum. The active complex is dissociated under the 

alkalinization of the initial acid pH, i.e., in physiological medium the neurotoxin is 

always active. This toxin comprises two protein chains united by a disulfide 

bridge. One of those is a heavy chain (100,000 Daltons) that allows the 

internalization via endocytosis of the molecule into the nerve cell, where the 

neurotoxin is dissociated to the two basic chains. The release of the other 

chain, the light chain (50,000 Daltons), makes it active when migrates to the 

cytosol. In the cytosol, the light chain cleaves the SNARE proteins (Soluble NSF 

Attachment protein Receptor) with high specificity.  
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Figure 23. Botulinum Toxin A active (left). Pharmacology of the Botulinum Toxin at the 

neuromuscular junction: endocytosis of the BTx-light chain is translocated into the cytoplasm 

and acts as an endopeptidase-light chain cleaves specific cellular proteins (SNAP-25, syntaxin, 

VAMP or synaptobrevin) that participate in the fusion of synaptic vesicles to the plasma 

membrane (right) [43] 

 

The light chain in every serotype (A, B, C1, D, E, F, G) acts in enzymatic way 

over a different location of the SNARE proteins. The serotypes A and C cleave 

the SNAP-25 (Synaptosomal-Associated Protein of 25Daltons) blocking the 

presynaptic membrane; and the serotypes B, D, F, and G cleave the 

synaptobrevin II (also called VAMP) blocking the synaptic vesicles [112].  

Nonetheless the result action is actually the same, i.e. to prevent the vesicular 

fusion with the cellular membrane, and therefore the inhibition of the release of 

acetylcholine at the junction. Two out of the seven serotypes are commercially 

available. The BTX A came out into the market with the name of BOTOX® and 

BOTOX® Cosmetic (Allergan), Dysport® (Ipsen), and Prosigne® (Cristália). A 

few years later of the first appearance of the serotype A, BTX B is sold under 

commercial names of Neurobloc and Myobloc (Élan Pharmaceuticals).   

The difference between the serotypes A and B are the percentage of cleaving, 

which is higher for serotype A than B (90-95% against 70%), which implies 

greater doses needed for a therapeutic effect with BTX B.  However, both A and 

B generate a reversible neuromuscular blocking, through the impediment of 

acetylcholine transmission at the motor end plate. Besides, BTX may have a 

dose-dependent inhibitory effect on some mediators of the inflammatory 

process [517, 43, 123], may modulate vascular activity, and may reduce the 
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glandular secretion. Because of these properties, the botulinum toxin is 

indicated for muscular disease.  

In Germany, the Bundesamt für Arzneimittel und Medizinprodukte (BfArM) 

allows the use of BTX for some illness, that include the idiopathic 

blepharospasm, hemifacial spasmus, rotating torticollis spasmodicus, spastic 

pes equinus in cerebral palsy, spastic arm after a stroke primary axillary 

hyperhidrosis, and treatment for Glabella wrinkles. Every other utilization is 

considered off-label use. Therefore, the dental use must be supported by the 

informed consent of the patient.  

Venancio et al. [593] compared the outcome of three different groups of patients 

with myofacial pain and headaches, who received BTX, lidocaine, or dry-

needling injections as a treatment. After a 12 weeks follow-up the three options 

improved the baseline condition, but up to the 4-week the patients treated with 

BTX and lidocaine reported less use of concomitant medication, suggesting a 

longer action for this drugs. In another study [280], these three therapeutic 

options were contrasted for MPS (cervical or periscapular pain). Again, the 

three alternatives relieved pain at trigger points, but lidocaine and BTX were 

more efficient to improve work disability, fatigue and even pain than dry-

needling. Moreover, the BTX had the additional effect to improve the 

psychological indexes related to depression and anxiety.     

In Dentistry, BTX has been successfully used for the treatment of 

oromandibular dystonia [629], Frey’s syndrome and sialorrhea [359]. In addition, a 

group of muscular problems are been tackled by BTX such as trismus [186], 

myalgia and hypertrophy of chewing musculature [447] among others. 

Von Lindern et al. reported that patients with chronic facial pain refractory to 

conservative treatments, associated to muscular hyperactivity, could improve 

these painful symptoms in up to 90% with local injections of BTX A [338, 339]. In 

other clinical study, Freund and Schwartz treated 46 TMD patients with BTX 

injections; as a result it had been produced significant improvements in pain, 

function, mouth opening, and tenderness to palpation [197]. Other studies had 

obtained positive results in cases of TMD [60, 83]. Furthermore, BTX has been 

employed successfully in contouring lower face [463]. 

Despite these encouraging results, the use of BT must to be validated with 

more clinical trials that consolidate its application. Currently it is reserved for the 

recurrent cases and/or refractory to conventional treatments.  
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The risks associated to the Botox application had been observed more 

frequently in women, aging mean 50 years. The serious and non-serious 

adverse effect (AE) for the BTX use reported to the US Food and Drug 

Administration (FDA) were reviewed by Coté et al [117]. They summarized the 

following serious adverse effect for the BTX therapy (217 cases in 13.5 years): 

death (28 patients, 26 of those had elevated risk of mortality); potential risks 

described in the FDA-approved labeling (e.g., dysphagia [n=26], muscle 

weakness [n=13], allergic reactions [n=11], flu-like syndromes [n=10], injection 

site trauma [n=9], arrhythmia [n=9], myocardial infarction [n=6]); seizure (17 

patients). For cosmetic use, 36 patients showed serious adverse effects 

included on labeled ones by FDA. Furthermore, 995 non-serious adverse 

effects were reported: lack of intended cosmetic effect (63%); injection site 

reaction (19%); ptosis (11%); muscle weakness (5%), headache (5%). 
 

 

Results of the search 

 

 

 

 

 

 

 

 

 

 

                

 Diagram 3. Study flow diagram: Drugs for Myofacial Pain (1999-2012) 

 

 

Included studies 

 

The included RCTs (diagram 3) in drugs for TMD are very diversified, not only 

in the drug studied, but also in the administration routes and follow-up periods.  

Drugs with topical application were studied by Li 2009, Lobo 2004; drugs with 

oral administration by Herman 2002, Kimos 2007, Pramod 2011; and injectable 

Number of records identified 

through database searching:   

1072   

Number of additional records 

identified through other 

sources: handsearching  

Number of records 

screened: 1072 (31 

repited study) 

1050 articles rejected. Reasons include: no RCTs, study 

did not include TMD patients, no myogenous TMD 

diagnosis, sample did not include adults 

Number of full texts 

assessed for 

elegibility: 22 

9 records excluded. Reasons include: no myogenous 

TMD diagnosis, other intervention was evaluated in the 

study, no RCT 

Number of studies included in qualitative synthesis: 13 
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drugs were studied by Guarda-Nardini 2008, Guarda-Nardini 2012, Kurtoglu 

2008, Lindern 2003, Ozkan 2011. 

The follow-up period varied from 14 days to 6 months, however except for the 

study by Guarda-Nardini 2008, all the studies presented short-term results. 

Kimos 2007 indicated anticonvulsants (gabapentin) to the experimental group. 

Pramod 2011 studied benzodiazepines (diazepam), while Herman 2002 

compared benzodiazepines (clonazepam) to muscle relaxants 

(cyclobenzaprine) and placebo. Four studies worked with botulinum toxin 

(Guarda-Nardini 2008, Guarda-Nardini 2012, Kurtoglu 2008, Lindern 2003). 

Ozkan 2011 intervened with anesthetic agents (lidocaine) and corticosteroids 

(triamcinolone acetonide). Finally, two studies applied specific cream formulas, 

namely a Chinese composite of herbs known as Poing On, and other mixture of 

topical methyl salicylate, zinc, copper and herbs (Li 2009, Lobo 2004 

respectively). 

All the studies with botulinum toxin used the serotype A. The administration 

points were the muscles masseter and temporalis, and one study included also 

intraoral intramuscular infiltrations of the pterygoideus medialis (Lindern 2003), 

on the most actives or tender zones. 

 

Excluded studies 

Rizzatti-Barbosa 2003 combined benzodiazepines (not specified) with 

anticholinergic drugs (orphenadrine citrate, in the study regarded as muscle 

relaxant) and splint therapy in different regimens. Besides of this imprecision, 

we considered the randomization process invalid. It was based on preformed 

groups at which one intervention was assigned afterwards. 

Other trials were excluded because they evaluated other conditions, other 

interventions, or the pharmacotherapy was considered a cointervention (s. 

Characteristics of excluded studies).  

 

Effect of the intervention  

Three injectable medications were indicated in trials for myofacial pain: 

botulinum toxin, and a combination of lidocaine and corticosteroids. 

Results of the effectiveness of Botulinum toxin for myofacial pain were not 

propitious. Guarda-Nardini 2008 did not find significant differences between the 
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effects of the toxin and a placebo, except for pain at chewing and the 

perception of treatment efficacy reported by the patients. In other study 

(Guarda-Nardini 2012), the botulinum toxin was as effective as fascial 

manipulation, being superior only in the improvement of lateral jaw movement 

ranges. In the study by Kurtoglu 2008, EMG changes at maximal clenching 

were significantly different over time for the group treated with botulinum toxin 

compared to placebo in all the measured masticatory muscles; however these 

differences started from the baseline. Neither pain nor psychological outcomes 

were dissimilar between groups. On the contrary, Lindern 2003 reported 

significant differences between the experimental group and the placebo, the 

reduction of pain was of 32mm in VAS for the first group vs. 4mm for placebo. 

In the study by Ozkan 2011, splint therapy was complemented by the action of 

two sessions of trigger point injections with lidocaine and one session with 

triamcinolone acetonide. Although the comparison group consisting in only 

splint therapy was efficient in time to reduce pain, the experimental group 

showed significant better improvements at 12 weeks follow-up in pain during 

jaw movements, number of trigger points and intensity of pain. Pain intensity 

dropped in this group about 60 mm in VAS scale from baseline. 

Among the drugs of oral administration, cyclobenzaprine, gabapentin and 

diazepam showed some effectiveness in the therapy of myofacial pain. Herman 

2002 observed greater improvements of symptomatology with a combination of 

cyclobenzaprine and self-care strategies in comparison to the other groups of 

treatment bringing self-care together with clonazepam or placebo, which not 

differed from each other. Pain intensity scores, measured by VAS, dropped 

45mm in the first group, and 20mm in the other groups. The adjusted scores of 

pain intensity to baseline, sex and gender exhibited a significant difference in 

favour of the cyclobenzaprine group. 

Gabapentin was more effective than placebo to relieve general and muscular 

pain at 1 month follow-up (Kimos 2007), reducing pain in 51.04% (approx. 

40mm in VAS scale compared to 24% in the placebo intervention. In contrast, 

the outcomes of pain intensity and muscle tenderness were not favourable for 

the intervention with diazepam compared to placebo (Pramod 2011), however 

the authors observed increased mouth opening at 8-weeks follow-up for the 

study group. 

The results of trials on topical drugs were positive respect pain relief for both 
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creams compared to placebo (Li 2009, Lobo 2004). Using “Ping On” ointment 

decreased VAS-pain in 55% from baseline (approx. 28mm reduction in VAS). 

The results in the study by Lobo 2004 reported about 20mm decrease in the 

NRS scale for general pain and pain in masseter muscle using topical methyl 

salicylate, which represented 39% of pain reduction from baseline and 50% 

muscular pain relief, however no comparisons between groups were mentioned. 

Regarding the side effects, all studies but Ozkan 2011 addressed this issue or 

informed about the tolerance of the patients to the therapy. Almost all the 

included drugs caused temporary perturbances. Studies with botulinum toxin 

reported no side effects (Kurtoglu 2008); one report of temporary discomfort by 

chewing (Guarda-Nardini 2012); one case of swallowing difficulty or temporary 

paralysis of a facial muscle; and good tolerance without addressing lateral 

effects (Guarda-Nardini 2008).  

Patients receiving oral drugs suffered well known secondary effects of the 

drugs. In the study by Herman 2002 percentages of patients per group were: 

62% in the cyclobenzaprine group (morning drowsiness, dry mouth, and 

nightmares), 40% in the clonazepam group (morning drowsiness, and 

headache), and 20% in the placebo group (drowsiness, dry mouth, and 

increase in premenstrual symptoms). Side effects did not differ in frequency 

between groups. 

The most frequently reported side effects in the study of gabapentin (Kimos 

2007) were dizziness (28%), drowsiness (28%), and memory and cognitive 

impairment (16%). In spite the frequency of reports between groups was not 

significant for any symptom, 4 patients dropped out the study due to the side 

effects. 

Finally, the adverse effects of the included topical drugs were eye irritation 

(26%), burning sensation (13%) and itchiness (4%) for the “Ping On” ointment; 

and skin irritation and/or burning on the site of application (8%) for the methyl 

salicylate cream.   

 

Quality of the evidence  

The figures 24 and 25 summarize the quality of the evidence according to the 

Cochrane Collaboration for the studies of drugs in the treatment of myofacial 

pain.  
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One study (Kimos 2007) accomplished all criteria of low risk bias for both 

Cochrane Collaboration’s tool and the Delphi list. On the other hand, four RCTs 

(Guarda-Nardini 2012, Guarda-Nardini 2008, Lindern 2003, Ozkan 2011) were 

evaluated as having unclear risk of bias on key criteria (blinding of outcome 

assessment). These 4 trials were from moderate to poor quality according to the 

Delphi list. 

No one of the included studies was evaluated at high risk of bias for any criteria 

at the Collaboration’s tool.  

The general positive accomplishment of the Delphi list (table 6) was 71.1%. 

RCTs with score 6 or higher were 60.0% of the included studies. 

 

 
Study Allocation 

randomize
d 

Allocation 
concealed 

Groups 
similar at 
baseline  

Inclusion 
criteria 
specified 

Blind 
outcome 
assessme
nt 

Blinded 
care 
provider  

Blinded 
patients 

Point 
estimates 
and 
variability  

Intention-
to-treat 
analysis 

Guarda-
Nardini 
2008 

Yes Don’t 
know 

Yes Yes Don’t 
know 

Don’t 
know 

Don’t 
know 

Yes Don’t 
know 

Guarda-
Nardini 
2012 

Yes Don’t 
know 

Yes Yes Don’t 
know 

No No Yes Yes 

Herman 
2002 

Yes Don’t 
know 

Yes Yes Yes Yes Yes Yes Yes 

Kimos 
2007 

Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Kurtoglu 

2008 
Yes Yes No Yes Yes Yes Yes Yes Yes 

Li 2009 Yes Yes Yes Yes Yes Yes Yes Yes No 
Lindern, 

von 2003 
Yes Don’t 

know 
Don’t 
know 

No No No Yes No Don’t 
know 

Lobo 
2004 

Yes Yes Yes Yes Yes Yes Yes No Yes 
Ozkan 

2011 
Yes Don’t 

know 
Yes Yes Don’t 

know 
No No Yes Don’t 

know 

Pramod 
2011 

Yes Yes Yes Yes Yes Yes Yes Yes No 

 
Table 6: Delphi list: Drugs for myofacial pain 
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Characteristics of studies

Characteristics of included studies

Guarda-Nardini 2008

Methods RCT. Single center, two parallel groups. Follow up for 6 months

Participants 20 participants: age range=25-45; 50% women

Inclusion criteria: presence of bruxism diagnosed using a validated set of 

screening-oriented clinical diagnostic criteria (patient exhibited, at least five 

nights a week, grinding/bruxing sounds during sleep for the past six 

months, as reported by his/her bed partner, and at least one of the 

following adjunctive criteria: observation of tooth wear or shiny spots on 

restorations, report of morning masticatory muscle fatigue or pain, 

masseteric hypertrophy upon digital palpation); and myofascial pain 

according to RDC/TMD groups Ia or Ib (report of pain or ache in the jaw, 

temples, face, preauricular area, or inside the ear at rest or during function; 

pain reported by the subject in response to palpation of three or more of 20 

muscle sites, at least one of the sites must be on the same side as the 

pain complaint)

Exclusion criteria: history of any treatment for bruxism and/or TMD during 

six months prior to the study; the presence of neuromuscular pathologies 

preventing the use of botulinum toxin (i.e., myasthenia gravis); a reported 

hypersensibility to clostridium botulinum type A neurotoxin.

Location: Italy

Interventions Group A (n=10): injections of Botulinum toxin (four Type A botulinum toxin 

(Botox, Allergan, inc., Irivine, CA) intramuscular 

injections for each side (30 U) within the masseter muscles and three 

injections (20 U) within the anterior temporalis muscles, for a treatment 

total of 100 U. The injections were made during a single appointment 

under anatomo-topographic and/or uUrasonographic control)

Group B (n=10): saline placebo injections

Outcomes Pain at rest and at chewing (VAS) 

Mastication efficiency (VAS) 

Maximum non-assisted and assisted mouth opening, 

protrusive and laterotrusive movements (mm); 

Functional limitation during usual jaw movements (0-4) 

Subjective efficacy of the treatment (0-4)

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk Quote: "The design of the study provided a 

double-blind, controlled 

placebo, randomized clinical trial..."

Allocation concealment (selection bias) Unclear risk
(s. sequence generation)

Blinding of participants and personnel 

(performance bias)

Unclear risk
(s. selection bias)

Blinding of outcome assessment 

(detection bias)

Unclear risk
(s. selection bias)

Incomplete outcome data (attrition 

bias)

Unclear risk
Not addressed

lt
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Selective reporting (reporting bias) Low risk Include all expected outcomes

Other bias Low risk Free of other bias

Guarda-Nardini 2012

Methods RCT. Single center, two prallel groups. Follow-up for 3 months

Participants 30 participants: mean age=45.45 (R=23-69); 73.33%women

Inclusion criteria: diagnosis of myofascial pain, with or without limited 

opening (RDC/TMD) and bilateral pain lasting for at least six months

Exclusion criteria: systemic neurological and/or rheumatological disorders; 

RDC/ 

TMD diagnoses of arthralgia and/or osteoarthritis

Location: Italy

Interventions Group A (n=15) Botulinum toxin injections (single session of multiple 

botulin toxin injections in the temporalis and masseter muscles using a 0.7 

mm 30G needle, with a total of about 150U of botulinum toxin (Dysport, 

Ipsen, Ltd., UK) was injected per each treated side. A five-injection 

minimum with a reverse pyramid pattern was performed in the masseter 

muscles, and a chess-board pattern was used for the temporalis muscles.)

Group B (n=15) Fascial manipulation (three (±1) 50 min sessions of 

Fascial Manipulation on a weekly basis, for a total of 150 (±50) min over a 

two- to four-week span)

Outcomes Maximum pain level (VAS)

Maximum mouth opening, 

protrusion, right and left laterotrusion (mm)

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Low risk Quote: "simple one-to-one randomization 

procedure"

Allocation concealment (selection 

bias)

Unclear risk Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk
No possible blinding

Blinding of outcome assessment 

(detection bias)

Unclear risk
Not addressed

Incomplete outcome data (attrition 

bias)

Low risk
Quote:"(patients)...none of them dropped out"

Selective reporting (reporting bias) Unclear risk Not sufficient information

Other bias Unclear risk The interventions have different duration, which 

was not considered in analysis.

Herman 2002

Methods RCT. Single center; three parallel groups. Follow-up (treatment) for 3 

weeks.

Participants 41 patients: mean age group A=26.9 (SD=10.1), mean age group 

B=24.0(SD=4.8), mean age group C=30.3 (SD=8.6); 80.49% women.

Inclusion criteria: age 18-65 yrs.; jaw pain upon awakening, occurring a 

minimum of 2 days per week; diagnosis of myofacial pain  (axis 1 group I) 

according to RDC/TMD, concurrent diagnoses of TMJ arthralgia and disc 
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displacement with reduction were allowed; self-report of an average jaw 

pain intensity in the past week of at least 4 on VAS; self-report of 

psychological stability (subjects taking antidepressants were considered 

stable if they reported no current depression, and had been on a stable 

regimen of psychotropic medications for 3 months.

Exclusion criteria: any dental, orofacial problem or TMD not meeting the 

definition of myofacial pain as defined by the RDC/TMD; self-report of 

persistent depression or an unstable regimen of psychotropic medication 

of less than 3 months as indicated by their history; jaw pain of potential 

systemic (e.g. fibromyalgia, widespread pain); clinical or radiographic 

evidence of osseous, odontogenic, or TMJ pathology; report of liver 

dysfunction, alcoholism, glaucoma, history of seizures, impaired renal 

function, use of monoamine oxidase inhibitors, acute recovery phase of 

myocardial infarction, arrhythmia, heart block or conduction disturbances, 

congestive heart failure, hyperthyroidism, pregnancy, or any other 

contraindications to clonazepam or cyclobenzaprine (including drug 

allergies).

Location: USA

Interventions Group A (n=13): self-care program + Clonazepam 0.5mg daily

Group B (n=15): self-care program + placebo (lactose filler)

Group B (n=13): self-care program + Cyclobenzaprine 10mg daily

Outcomes Symptom Severity Index (SSI) for jaw pain

TMJ pain and temple pain

Pittsburgh Sleep Quality Index (PSQI)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: Subjects were allocated to their treatment group 

by means of a randomized block design with the blocking 

variable being the current use of psychotropic 

medications

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk Participants and personnel blinded

Quote: The capsules were formulated to have the same 

appearance ( ) Neither the treating doctor nor the 

subject was aware of the treatment assignment until 

completion of the intervention.

Blinding of outcome 

assessment (detection bias)

Low risk Data based on self-report

Comments: probably done (s. performance bias)

Incomplete outcome data 

(attrition bias)

Low risk Quote: The final sample consisted of 33 women and 8 

men with no subject dropouts or withdrawals

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias
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Kimos 2007

Methods RCT. Single center; two parallel groups. Follow-up for 12 weeks

Participants 50 patients: mean age= 33.58; 100% women. 

Inclusion criteria: age 18-45 yrs.; diagnosis of masticatory muscle pain 

based on the diagnostic RDC/TMD (constant pain or ache in their 

masticatory muscles, face, and preauricular area or inside the ear at rest 

or during function); masticatory muscle pain for at least 6 months; chronic 

masticatory muscle pain not attributable to recent acute trauma, previous 

infection, or an active inflammatory cause; moderate to severe baseline 

score of 50 mm or greater VAS; pain upon palpation in at least three of the 

following points: Temporalis (anterior, medial and posterior bellies), 

Masseter (deep belly, and the inferior and anterior portion of the superficial 

belly).

Exclusion criteria: clinical evidence of inflammatory TMD; pregnant or 

nursing females; epilepsy, cardiac, renal or hepatic disorders; history of 

intolerance to gabapentin or to any of the components of the formulation; 

dental or periodontal disease, oral pathology lesions, oral infection, or 

neuropathic facial pain; patients wearing an occlusal splint appliance for 

less than 6 months.

Location: Canada

Interventions Group A (n=24 [25]): gabapentin minimum effective dose for each patient 

(Patients were started on 300 mg per day and the dose was increased by 

300 mg every 3 days until pain was controlled with no adverse effects. The 

maximum dose was 4200 mg. If the study medication had to be 

discontinued for any reason, dosage was gradually decreased 300 mg 

every 3 days)

Group B (n=20 [25]): placebo

Outcomes Pain intensity (VAS), Palpation Index (number of tender sites)

Daily function (VAS)

Side effects

Notes Acetaminophen 500 mg. was used for break-through pain

Gabapentin was donated by a pharmaceutical company

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: A computer-generated randomization code list 

was utilized to randomly allocate patients in two study 

groups

Allocation concealment 

(selection bias)

Low risk Quote: For double-blinding purposes, concealed 

randomization and the according allocation were 

implemented by a research assistant.

From correspondence: we used a clinical pharmacist 

(research assistant) to randomize the patients and to 

provide the patients with their medication.

Blinding of participants and 

personnel (performance bias)

Low risk Quote: Neither the patients nor the main investigator 

was aware of the random group allocation.  the active 

and placebo medications were packed in identical 

looking capsules by the pharmaceutical company ( ) 

Both, active medication and placebo capsules were 

packed in identical clear bottles labelled according to 

Investigational Pre-Packing Control Records, established 

by Section C.05.011 of the Food and Drug Regulations
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Blinding of outcome 

assessment (detection bias)

Low risk From correspondence: PK did all of the outcome 

measurements and data analysis, but neither he or the 

patient knew if they were the treatment or control group.

Incomplete outcome data 

(attrition bias)

Low risk Quote: The data derived from this study were analyzed 

by intent-to-treat analysis .

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Kurtoglu 2008

Methods RCT. Single center, two parallel groups. 28 days follow-up

Participants 24 patients: mean age=26.5 (R=16-53); 83.3%women

Inclusion criteria: Patients with myofascial pain, with or without functional 

disc displacement, who had undergone conservative TMD treatment 

without complete relief of symptoms.

Exclusion criteria: age below 14 years; history of allergic reactions to 

BTX-A (Allergan Pharmaceuticals Ltd, Mayo, Ireland); pregnancy, and 

lactation

Location: Turkey

Interventions Group A (n=12): botulinum toxin (bilateral injections of botulinum toxin A+ 

2 cc of saline in the most active area of the masseter [3 points] an 

temporalis muscles [2 points])

Group B (n=12): placebo (only 2 cc of saline, same procedure than 

experimental group)

Outcomes EMG

RDC/TMD axis II

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk
Shuffling envelopes

Allocation concealment 

(selection bias)

Low risk Quote: "...envelopes 

containing papers marked placebo (control),  were 

closed tightly, mixed thoroughly, and given numbers from 

1 to 24"

Blinding of participants and 

personnel (performance bias)

Low risk Quote: "The first examiner, who dealt with randomization 

and blinding, also prepared the material for injection." 

"...both syringes were similar in appearance. Thus, the 

second and third examiners were unaware of the 

contents of syringes"

Blinding of outcome 

assessment (detection bias)

Low risk Quote: "The second examiner collected the EMG and 

questionnaire data, and recorded the date and each 

subject s name. Subjects filling out the questionnaire 

were alone in a quiet room" (he was unaware of the 

allocation, s. performance bias)

Incomplete outcome data 

(attrition bias)

Low risk Quote "...none of the subjects was recorded as lost to 

follow-up".
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Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Li 2009

Methods RCT. Single center; two parallel groups. Follow-up for 4 weeks.

Participants 45 (out of 55) patients: mean age group A(analyzed) =43.96 (±13.13), 

mean age group B(analyzed)=47.14 (±9.30); 71.11% women (analyzed); 

mean months of pain duration group A=29.61 (±31.44); mean months of 

pain duration group B=35.82 (±31.53)

Inclusion criteria: diagnosis of Group I (muscle disorders) according to 

RDC/TMD, including both painful and nonpainful disorders; at least 1 

month of daily or nearly daily joint and muscle pain; subjects with 

myogenic pain were included if they met inclusion and exclusion criteria 

since patients with TMDs are known to exhibit muscle pain secondary to 

their joint dysfunction

Exclusion criteria*: infectious arthritis, crystal-induced arthropathies, 

musculoskeletal disorders, pain attributable to confirmed migraine or head 

pain condition other than tension headache; acute infection or disease of 

teeth, ears, eyes, nose, or throats; untreated depressive disorder or not on 

stable antidepressant medication for more than 6 months; dental diseases 

that required ongoing treatment; subjects who are not competent in giving 

consents; pregnant or lactating women; sensitivity to the ingredients of 

Ping On ointment.

Location: China

Interventions Group A (n=23): Ping On ointment over the painful area and then 

massaged in a circular motion for 5 min. twice a day

Group B (n=22): placebo cream over the painful area and then massaged 

in a circular motion for 5 min. twice a day

Outcomes Pain diary (VAS)

Mandibular function, vertical mouth opening without pain

Notes Confusing inclusion/exclusion criteria in the article

From correspondence: typo mistake in the publication. The phrase 

"subjects with a primary diagnosis of myofacial pain based on the RDC" 

should not be in the exclusion criteria. Excluded from this summary.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: The eligible subjects were randomized using 

blocked randomization into one of the two groups

Allocation concealment 

(selection bias)

Low risk Quote: The people involved in the randomization and in 

preparation and distribution of study articles were 

independent from the investigators

Blinding of participants and 

personnel (performance bias)

Low risk Patients and personnel blinded

Quote: both the investigators and subjects were 

blinded as to the treatment allocation. While there were 

differences in the texture, color, and odor of the placebo 

and active ointment, the investigators did not see either 

ointment at any time and were instructed not to ask any 

questions regarding the ointment used by a subject. The 

ointment to be given to participants was sealed in an 
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opaque, tightly sealed container and then a bag in which 

no smell could be detected.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: subjects were asked to complete the daily diary 

at home including the VAS, use of oral analgesics, and 

occurrence of adverse effects if there were any .

Incomplete outcome data 

(attrition bias)

Low risk Missing data balanced in numbers across intervention 

groups, with similar reasons for missing data.

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Lindern 2003

Methods RCT. Single center, two groups. 4 week treatment, 1-3 months follow-up

Participants 90 participants (demographic data not reported)

Inclusion criteria: chronic facial pain caused by hyperactivity of the 

masticatory muscles, parafunctional movement and hypermobility 

disorders. Previous experience of non-successful conservative treatment.

Exclusion criteria: other causes of pain, particularly arthropathy, were 

reliably ruled out clinically and by imaging diagnostics. Undefined pain 

syndromes with unclear patterns of radiation and no reference muscle

Location: Germany

Interventions Group A (n=60): botulinum toxin injections (an average of 35 MU Botox 

liquidated in 0.7 mL NaCl saline. The majority of the injections were 

administered intraorally. Only 23% required extraoral injection due to 

location)

Group B (n=30): placebo (0.7 mL NaCl pure saline)

Outcomes Subjective pain (VAS)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk Quote: "...in a prospective, single blinded, randomized 

placebo controlled study"

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Unclear risk Participants blinded. Quote: "The patients were not 

informed whether they were treated with Botox or the 

placebo." (s. selection bias)

Blinding of outcome 

assessment (detection bias)

Unclear risk
(s. selection bias)

Incomplete outcome data 

(attrition bias)

Unclear risk
Not addressed

Selective reporting (reporting 

bias)

Unclear risk
Insufficient information

Other bias Unclear risk Inclusion diagnostic criteria was not explicited. 

Demographic data not reported
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Lobo 2004

Methods RCT. Single center; two parallel groups. Follow-up for 20 days (15 days 

treatment).

Participants 52 patients: 90.38% women.

Inclusion criteria: age 18-60; report of pain in the masseter muscle either at 

rest or during function; pain on palpation of the masseter muscle; pain in 

the TMJ either at rest or during function; good general health.

Exclusion criteria: face, head and/or neck trauma within the past year; 

lesions in the oral cavity or deeper structures; systemic disease; pain or 

psychotropic medication use within a one month period; diagnosis of 

migraine; pregnancy.

Location:USA

Interventions Group A (n=26):Theraflex cream ¼ to ½ teaspoon of cream on the afflicted 

masseter or over the jaw joint during seven min. twice daily for 2 weeks

Group B (n=26): placebo cream ¼ to ½ teaspoon of cream on the afflicted 

masseter or over the jaw joint during seven min. twice daily for 2 weeks

Outcomes Pain level (NGRS)

Notes Subgroups according to pain localization: group A= 14 TMJ + 12 masseter; 

group B= 14 TMJ + 12 masseter

Supported by NaBob/Rx, manufacturer of Theraflex

From correspondence: we studied a 20 day treatment period. No cream 

was applied for 5 days leading  up to the treatment period.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Urn randomization in a box.

From correspondence: we used a sealed 

non-transparent box with a small opening just large 

enough for taking the numbers out.  Double blinding was 

assured by having a non-researcher employee select 

and record treatment selections (experimental or 

placebo) from the box.

Allocation concealment 

(selection bias)

Low risk Quote: blind selection from a pool of 52 numbers  

Once the number was chosen, it was not returned to the 

box. A Gelb Center employee not on the research team 

performed selection. Numbers assigned to each subject 

were monitored by the employee and were not disclosed 

until the study was completed

Blinding of participants and 

personnel (performance bias)

Low risk Quote: The study was conducted in a randomized 

double-blind fashion.

From correspondence: patients, personnel and outcome 

assessment blinded

Blinding of outcome 

assessment (detection bias)

Low risk
(s. performance bias)

Incomplete outcome data 

(attrition bias)

Low risk
From correspondence: no drop outs

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Unclear risk
Study supported by medicament manufacturer
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Ozkan 2011

Methods RCT. Single center two groups. Treatment for 1 week/3months, follow-up 

for 12 weeks after completing treatment.

Participants 50 participants: mean age=30.38; 88%women

Inclusion criteria: pain of muscular origin with or without limited opening, 

duration of pain at least 3 months including a complaint of pain associated 

with localized areas of tenderness to palpation in masticatory muscles, 

combined with self-assessed myofascial pain of at least 40 mm on VAS.

Exclusion criteria: odontogenic reasons for the orofacial pain; evidence of 

bone pathology (rheumatoid arthritis, osteoarthrosis, condylar resorption) 

and TMJ pain; previous treatment for TMD; use of complete dentures; 

other causes of pain (e.g. trigeminal neuralgia, atypical facial pain)

Location: Turkey

Interventions Group A (n=25): stabilization splint (splint at night for a period of three 

months)

Group B (n=25): stabilization splint + injections into trigger points (2 

sessions with solution of 0.5 ml lidocaine + 0.5 ml saline; and a third 

session with 0.1 ml triamcinolone acetanide. 22 injections in masseter 

muscle, 13 injections in temporalis, and 20 injections in lateral pterygoid 

muscles).

Outcomes Maximal incisal opening (MIO), Pain during mandibular 

movements, and at rest 

Number of trigger points in masticatory muscles

Intensity of myofascial pain (VAS)

Frequency of myofascial pain

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation (selection 

bias)

Unclear risk Quote: "...and randomly assigned to 

two equal Group"

Allocation concealment (selection bias) Unclear risk Not addressed

Blinding of participants and personnel 

(performance bias)

Unclear risk
No possible blinding

Blinding of outcome assessment 

(detection bias)

Unclear risk
Not addressed

Incomplete outcome data (attrition bias) Unclear risk Not addressed

Selective reporting (reporting bias) Low risk Include all expected outcomes

Other bias Low risk Free of other bias

Pramod 2011

Methods RCT. Single center, two parallel groups. 3 weeks treatment follow-up for 5 

weeks.
Participants 35 participants: up to 50yrs. old ; 60%women

Inclusion criteria: Daily pain in the pre-auricular region at least of three 

months duration; muscle tenderness to palpation in one or more muscle of 

mastication; those who were diagnosed as TMD earlier, but not treated 

with diazepam (patients being treated with some other medication were 

included provided a washout period of 15 days).

Exclusion criteria: evident changes in TMJ detected on radiographic 
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examination; pain attributable to recent facial trauma, dental surgery, or 

placement of a dental appliance; other local causes of pain (dental 

abscess, trigeminal neuralgia or migraine); presence of other disorder that 

required ongoing treatment with analgesics, muscle relaxants, or mood 

altering drugs, which would confound the evaluation of TMD pain; allergy 

or other contraindications to the study drugs; patients taking medication for 

other medical conditions during the last 15 days.

Location: India

Interventions Group A (n=10): placebo

Group B (n=25): diazepam 5mg. tablet daily in the evening after a small 

meal

Outcomes Pain intensity (VAS) 

Masticatory muscle tenderness viz. in masseter, medial pterygoid, lateral 

pterygoid and temporalis 

Mouth opening (mm)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk
Quote: "Patients were randomly assigned..."

Allocation concealment 

(selection bias)

Low risk "The allocation sequence was known only to another 

staff in the department, who dispensed the tablets along 

with the detailed instructions."

Blinding of participants and 

personnel (performance bias)

Low risk Quote: "allocation was concealed from... patients during 

all stages."

"The placebo tablets were formulated to have the same 

appearance as active drug. Neither the doctor nor the 

patients were aware of the 

treatment given until completion of the interventions.

Blinding of outcome 

assessment (detection bias)

Low risk Quote:"...allocation was concealed from the doctor (who 

assessed the patients)"

Incomplete outcome data 

(attrition bias)

Unclear risk
Not addressed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Footnotes

Characteristics of excluded studies

Abrahamsen 2009

Reason for exclusion Pharmacotherapy is a cointervention in the study

Aktas 2010

Reason for exclusion No myogenous TMD patients
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Alpaslan 2001

Reason for exclusion No myogenous TMD patients

Ayesh 2008

Reason for exclusion No myogenous TMD patients

Berguer 2008

Reason for exclusion This study did not include a pharmacological intervention (neurorefloxology 

vs. placebo)

Cahlin 2011

Reason for exclusion No myogenous TMD patients

Carrasco 2008

Reason for exclusion No pharmacological intervention (LLLT vs. sham laser acupuncture)

Di Rienzo 2004

Reason for exclusion No myogenous TMD patients

Furst 2001

Reason for exclusion No myogenous TMD patients

Haketa 2010

Reason for exclusion No myogenous TMD patients

Ibanez-García 2009

Reason for exclusion No diagnosis of TMD. Inclusion criteria: muscle trigger points in masseter.

Inchingolo 2011

Reason for exclusion Not randomized

Marini 2010

Reason for exclusion No myogenous TMD patients

Marini 2012

Reason for exclusion No myogenous TMD patients

Mejersjo 2008

Reason for exclusion No myogenous TMD patients

Minagi 2001

Reason for exclusion No myogenous TMD patients
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Minakuchi 2004

Reason for exclusion No myogenous TMD patients

Morey 2010

Reason for exclusion No myogenous TMD patients

Naikmasur 2008

Reason for exclusion Duration of different interventions is not comparable

Nguyen 2001

Reason for exclusion No myogenous TMD patients

Nilsson 2007

Reason for exclusion Sample did not include adults

Nilsson 2009

Reason for exclusion Sample did not include adults

Rizzatti-Barbosa 2003

Reason for exclusion Not randomized

Santos 2010

Reason for exclusion No pharmacological intervention (LLLT vs placebo)

Schiffman 2007

Reason for exclusion No myogenous TMD patients

Stiesch-Scholz 2002

Reason for exclusion No myogenous TMD patients

Ta 2004

Reason for exclusion No myogenous TMD patients

Thie 2001

Reason for exclusion No myogenous TMD patients

Truelove 2006

Reason for exclusion Pharmacotherapy is a cointervention in the study

Wahlund 2003

Reason for exclusion Sample did not include adults
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Wahlund 2003b

Reason for exclusion Sample did not include adults

Watanabe 1999

Reason for exclusion This article presents studies on animals and humans. The clinical trial was 

not randomized.

Wieselmann-Penkner 2001

Reason for exclusion Other interventions evaluated.

Winocur 2000

Reason for exclusion No myogenous TMD patients; quote:"patients who suffered from localized 

unilateral pain in the TMJ area".

Yoda 2002

Reason for exclusion No myogenous TMD patients

Yuasa 2001

Reason for exclusion No myogenous TMD patients

Ziegler 2003

Reason for exclusion No myogenous TMD patients

Ziegler 2010

Reason for exclusion No myogenous TMD patients

Footnotes

Characteristics of studies awaiting classification

Footnotes

Characteristics of ongoing studies

Footnotes

Summary of findings tables

Additional tables
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Figure 25. Risk of bias graph. 
 

 

Figure 24. Risk of 
bias summary: 
review authors' 
judgements about 
each risk of bias 
item for each 
included study 
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3.5  Physiotherapy for Myofacial Pain 
 

Description of the intervention: Physiotherapeutical treatments 

Although the curriculum for the specialist therapeutic attention for TMD has not 

been yet defined, the physiotherapy is a common prescription by dentists for a 

multidisciplinary treatment. Physiotherapy for TMD may include jaw exercises, 

massage, muscle relaxation, and other more complex alternatives combining 

EMG-biofeedback, posture training among others [51]. 

Different series of jaw exercises have been proposed for the TMD therapy. The 

three principal modalities are passive, active, and isometric exercises.  

 

 
Figure 26. Device for passive exercises Therabite® (left) 

 

The passive exercises focus on the improvement of the mouth opening through 

mechanical gradual jaw opening, whether manual or through devices such as 

Therabite® Jaw Motion Rehabilitation System (fig.26), OraStretch® Press, and 

Jaw Dynasplint® System. These patient-controlled devices are indicated for 

postsurgical interventions in the TMJ, trismus and myofacial pain, but not for 

patients with severe disc displacement [285, 379]. Likewise the positive results of 

manual exercises, e.g. mandibular manipulation, are apparently limited to 

patients with no advanced stages of disc displacement [310]. 
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Concerning the active exercises, the patients repeat several times per day a 

sequence of maximal mandibular movements in excursive directions and mouth 

opening. The home-exercises have to be controlled with a mirror. The objective 

is to enhance the stretching capacity of the masticatory muscles [285].   

 

 
Figure 27. Rocabados’s 6x6 Exercise Program [404] 

 

Finally, the isometric exercises consist of jaw movements which are offset by 

opposing forces. As a result, the generation of this isometric contraction allows 

the normalization of the muscle activity through the relaxation of the 

contralateral muscle, reducing the symptomatology. Rocabado [477] proposed a 

series of exercises, called the 6x6 program (fig.27), which are based on 

different jaw movements with opposing resistance. A case-series of the 

application of 6x6 exercises as a therapy reported positive results in the 

treatment of TMD [138]. However, a clinical trial did not find any significant 

difference between patients under Rocabado’s 6x6 exercises program and self-

care compared to a group receiving only self-care [404].   

Some of the physiotherapeutical regimes have a cognitive-behavioral 

component in the sense of it aims to modify a parafunctional activity through the 
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awareness of it. In this approach, EMG-biofeedback was included due to the 

primarily effect on the muscular activity enhancing relaxation. 

The EMG-biofeedback is based on the self-regulation of the muscular activity 

through the graphical methods. These allow the patient to be more conscious 

about his own boy motion. In the case of EMG, the electrical signal is 

represented as a graphic visual which describes the muscular contraction-

relaxation phases. 

In a meta-analysis, Crider and Glaros identified the EMG-Biofeedback to be 

efficient enough to manage TMD. 69% of the patients reported to be treated 

with EMG in the included clinical trials were successfully evaluated, against a 

35% of improvement in the control cases [120].   

How the intervention might work 

Physiotherapy for TMD tackles the muscular activity of the masticatory muscles, 

and sometimes additionally the cervical and back muscle groups aiming to 

reduce pain and muscle contracture and the presence of trigger points. Two 

fundamental actions are expected: relaxation and /or improvement of the jaw 

motion range. Some of these articles allude directly to breaking off the 

neuromuscular “vicious cycle” theory. 

Results of the search 

 

 

 

 

 

 

 

 

 

 

 

Diagram 4. Study flow diagram: Physiotherapeutical modalities for the treatment of Myofacial Pain (1999-2012) 

Number of records identified 

through database searching:   

315   

Number of additional records 

identified through other 

sources: handsearching (17) 

Number of records 

screened: 315 ( 20 

repited study) 

301 articles rejected. Reasons include: no RCTs, study did 

not include TMD patients, no myogenous TMD diagnosis, 

other languages (2 articles in Chinese, 1 article in Italian) 

Number of full texts 

assessed for 

elegibility: 16 

5 records excluded. Reasons include: no myogenous TMD 

diagnosis, the same intervention was evaluated according 

the duration indicated by the researchers, the study was 

not focused on TMD (bruxism),not-randomized 

Number of studies included in qualitative synthesis: 11 
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Included studies 

Jaw exercises were reported in all but one the physiotherapeutic RCTs 

including passive, active and isometric exercises. These exercises were 

indicated alone or in combination with other treatments.  

A unique physiotherapeutic intervention consisting of jaw exercises was 

reported in four studies, and two studies applied specific formats for 

physiotherapeutic muscular exercises. The effectiveness of a protocol of jaw 

exercises consisting in isometric and stretching exercises were evaluated by 

Magnusson1999. In other study, Tavera 2012 compared jaw stretching 

exercises and heat application with two groups, one receiving splint therapy, 

and other an experimental ear system device. Stretching exercises for the 

masticatory muscles, cervical spine, head and upper limbs were contrasted to 

global postural education by Maluf 2010. Other active jaw exercises using a 

controlled chewing protocol were tested by Gavish 2006 in contrast with a 

control group.  

Moreover, being a part of assisted therapies Félicio 2010 applied Orofacial 

Myofunctional Therapy to treat TMD and compared the results with splint 

therapy, a non-treatment control group, and additionally a non-randomized non-

symptomatic control group. On the other hand, Wieselmann-Penkner 2001 

contrasted a group under EMG-biofeedback therapy and other under a 

myomonitor training based on incremental dosages of Transcutaneous 

Electrical Nerve Stimulation (TENS). 

Four other studies combined jaw exercises with other therapeutic techniques. A 

sequence of active exercises (stretching and range motion exercises) was 

compared in combination with low level laser therapy or placebo laser in the 

study by Kulekcioglu 2003. A similar protocol of physiotherapy was 

implemented in the study by Truelove 2006, but also adding self-care strategies 

and compared to other multi-approach therapy based on splint (later better 

analyzed in the section of „usual treatment“) 

Other study reported on passive exercises using a patient-controlled device as 

a continuative therapy after splint therapy and jaw manual manipulation, 

compared to a wooden tongue depressor and a control group (Maloney 2002). 

One study (Kalamir 2012), compared specific digital massages in the 

consultation room for 5 weeks (so called, intraoral myofacial therapy) with and 
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without self-care strategies and counseling (including stretching and isometric 

jaw exercises), using a non-treatment group as reference for a period of 12 

months.  

The RCT by Wright 2000 was the only one not including jaw exercises, but 

posture training at short-term.  

Excluded studies  

All but two of the excluded studies did not match the criteria for the condition (s. 

Characteristics of excluded studies). Although the study by Laat 2003 recruited 

myofacial pain patients, the intervention groups differed only in the duration of 

the same treatment. The intervention consisted in counseling and physiotherapy 

(stretching exercises, thermal packs, massage and ultrasound) in unlike 

protocols. One group of patients started the physiotherapy concomitantly with 

the counseling, while the other group first initiated 2 weeks after counseling. No 

statistical differences were found between the groups. 

In the study by Grace 2002, two groups of patients received “usual treatment” 

(splint therapy+ self-care strategies, including home exercises and education+ 

analgesics); one of them adding an oral exercise device, while a third group of 

patients used the same device accompanied only by self-care strategies. The 

clinical improvements at the end of the treatment were not different between 

groups. The reason for exclusion was the generation of the random sequence. 

The randomization method can be regarded as a systematic non-random 

approach with a sequence generated by the order of admission of the patients 

(clearly inadequate according to Cochrane Handbook). 

Effect of the intervention 

The exclusive indication of jaw exercises was only reported by 

Magnusson1999. Although the outcomes were not statistically analyzed, the 

original scores are available showing a similar efficacy of jaw exercises and 

splint therapy for pain relief. The study by Tavera 2012 added hot packs after a 

sequence of jaw stretching exercises which induced improvement in patients 

with myofacial pain. However these positive results, expressed only in 

percentage of changes from baseline, did not differ from the group using splint 

nor the group wearing a new device called TMDes.   
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Stretching exercises for jaw, neck and shoulders muscles indicated in the study 

by Maluf 2010 enhanced pain scores and EMG-performance as like as the 

global postural training. Other active jaw exercises oriented to strengthening 

masticatory muscles did not prevail over a control group receiving counseling 

only. Nonetheless, in this study by Gavish 2006, the pain and functional 

electromyographic outcomes improved significantly within the experimental 

group only. 

In the study by Félicio 2010 the orofacial myofunctional therapy (OMT) and the 

splint therapy exhibited clinical improvements for the condition. As expected, 

both control groups, one symptomatic and other healthy matched group, did not 

change during the study. The OMT was superior to splint therapy for the next 

parameters: severity of signs and symptoms of muscular pain and TMJ pain; 

the frequency of headache; mandibular posture and tongue 

appearance/position, tongue, lip and mandible mobility; deglutition and 

mastication. In comparison to the non-treatment control group, the OMT was 

significantly more effective for the next outcomes: severity of muscular pain, 

TMJ pain, cervical pain, fullness and TMJ noise; frequency of muscle pain and 

tinnitus; mandibular posture and tongue appearance/position, tongue mobility, 

mastication, mandible mobility and deglutition. Interestingly, the OMT group 

approximated to the asymptomatic group at the end of the treatment in severity 

of otalgia, tinnitus, tooth sensitivity, fullness, difficulty to swallow and the 

performance of the orofacial myofunctional evaluation.  

A therapy of muscle relaxation directed by visual representation of the 

electromyographic activity impacted akin to myomonitor training in the study by 

Wieselmann-Penkner 2001. In spite of the decrease in EMG-activity for both 

treatments, there were no significant changes within groups from baseline to the 

1-month follow-up. The authors found only a relative higher EMG register for 

myomonitor training in one muscle compared to EMG-biofeedback. 

In the next three RCTs, the impact of the physiotherapy is not completely 

distinguishable from the action of the other components of the combined 

therapy. Placebo, low level laser therapy or splint may have influenced the 

outcomes decisively.  

Kulekcioglu 2003 reported analogous pain relief for jaw stretching exercises in 

combination with LLLT or placebo; however the mean changes of mouth ranges 
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increased significantly more for the group with LLLT. Myogenous and 

arthrogenous TMD diagnoses did not influence the results of the therapy. 

The study of passive opening stretches and thermal packs into a strategy of 

self-care and counseling resulted as much effective as the other multi-approach 

alternatives including a hard or a soft splint. Pain scores dropped in all the 

groups equally, and range mandibular motion and tender zones upon palpation 

improved in like fashion between groups (Truelove 2006). 

The participants in the study by Maloney 2002 presented less than 35mm of 

mouth opening when diagnosed, and did not upgrade these values after 1 

month of splint therapy and jaw facial manipulation. The subsequent 

replacement of this physiotherapeutic strategy for passive exercises was tested, 

but maintaining the splint action. The study showed better improvements for the 

group using a manual self-controlled device to increment the mandibular 

opening than the groups using wooden tongue depressors or a control group. 

The differences were significant for both arthrogenic and myogenic TMD 

patients. 

In the study by Kalamir 2012, the self-care strategies and counseling caused a 

positive impact increasing the efficacy of the intraoral myofacial therapy (IMT) at 

long-term. Until 6-months follow-up, the improvements between groups were 

equivalent, while the control group did not experience any change during all the 

observation time. Nonetheless, the combination of IMT plus self-care strategies 

was significantly more effective for pain relief at 1-year follow-up than the only 

routine of massages, principally because it continued acting over the outcomes. 

Posture training in the study by Wright 2000 showed significantly more 

improvements than a control group with self-care-strategies. These 

improvements in TMD symptoms were correlated with neck pain relief, and with 

a greater postural difference between head and shoulders at baseline. 

Quality of the evidence  

The risk of bias according to the Cochrane Collaboration of the included studies 

is presented in figures 28 and 29. Three studies failed in the key criteria of risk 

of bias blinding of outcome assessment (Félicio 2010, Magnusson1999, Tavera 

2012), and two other RCTs reported this item insufficiently (Maloney 2002, 

Wieselmann-Penkner 2001). These two latter studies published poorly the 



 
 

151 
 

details of the study design in almost every item, for instance they failed 

describing the inclusion criteria and demographics of the sample.   

We consider not relevant the blinding of participants and personnel when 

therapies were different. Therefore, three RCTs were coincidentally good 

evaluated (Kalamir 2012, Maluf 2010, Truelove 2006). 

The general positive accomplishment of the Delphi list (table 7) was 54.56%. 

RCTs with score 6 or higher were 36.36% of the included studies. 

 

Study Allocation 
random-
ized 

Allocation 
concealed 

Groups 
similar at 
baseline  

Inclusion 
criteria 
specified 

Blind 
outcome 
assess-
ment 

Blinded 
care 
provider  

Blinded 
patients 

Point 
estimates 
and 
variability  

Intention-
to-treat 
analysis 

Félicio 
2010 Yes Yes Yes 

(randomized 
groups) 

Yes No No No Yes No 

Gavish 
2006 Yes Don’t 

know 
Yes Yes Yes No No Yes Yes 

Kalamir 
2012 Yes Yes Yes Yes Yes Yes Yes 

(control 
group) 

Yes Yes 

Kulekci
oglu 
2003 

Yes Don’t 
know 

Yes No Yes No Yes Yes No 

Magnu
sson 
1999 

Yes Yes Don’t 
know 

Yes No No No No No 

Malone
y 2002 Yes Don’t 

know 
Don’t 
know 

No Don’t 
know 

No No Yes No 

Maluf 
2010 Yes Yes Yes Yes Yes No No Yes No 
Tavera 
2012 Yes Don’t 

know 
Yes Yes No No No No No 

Truelov
e 2006 Yes Yes Yes Yes Yes No No Yes Yes 

Wiesel
mann-
Penkne
r 2001 

Yes Don’t 
know 

Yes No Don’t 
know 

Don’t 
know 

Don’t 
know 

Yes No 

Wright 
2000 Yes Don’t 

know 
Yes Yes Yes No No Yes No 

 

Table 7: Delphi list: Physiotherapeutical treatments for myofacial pain 
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Characteristics of studies

Characteristics of included studies

Félicio 2010

Methods RCT. Single center; four parallel groups. Follow-up for 120 days.

Participants 30 patients (randomized) + 10 healthy subjects (not randomized): mean 

age group A=31 (R=13-43), mean age group B=29 (R=17-64), mean age 

group C=34 (R=14-63), mean age group D=27 (R=18-68); 100% women.

Inclusion criteria: long-lasting associated articular and muscular TMD 

based on the RDC/TMD, For control group: absence of TMD.

Exclusion criteria: associated neurological or cognitive deficit, previous or 

current tumors or traumas in the head and neck region, and orthodontic 

treatment.

Location: Brazil

Interventions Group A (n=10): Oral myofunctional therapy (OMT)

Group B (n=10): Occlusal splint

Group C (n=10): Symptomatic control (no treatment)

Group D (n=10): Asymptomatic control 

Outcomes Mandibular range motion

TMJ function

Muscle and TMJ tenderness to palpation

Pain during movements.

Perception regarding the disorder (Helkimo s Anamnestic Dysfunction 

Index and ProTMDMulti Protocol)

Orofacial Myofunctional evaluation with scores (OMES Protocol)

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Low risk
Quote: using the GraphPad software

Allocation concealment (selection 

bias)

Low risk Not reported in article.

From correspondence: central allocation managed 

by the leader author

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely 

to be influenced by this lack.

Blinding of outcome assessment 

(detection bias)

High risk
No blinding

Incomplete outcome data 

(attrition bias)

Unclear risk Quote: All subjects with TMD and AC subjects 

selected were considered for analysis

Selective reporting (reporting bias) Low risk
Include all the principal expected outcomes

Other bias Low risk Free of other bias

Gavish 2006
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Methods RCT. Single center; two parallel groups. Follow-up for 8 weeks.

Participants 20 patients: mean age group A=27.1 (±10.1); mean age group B=27.3 

(±5.9); 100% women.

Inclusion criteria: women; age 20-45; dolicocephalism face configuration; 

diagnosis myofacial pain (group Ia RDC/TMD), pain at least 6 months; 

sensitivity to palpation of muscle masseter (grade 2 or 3); masseter 

muscles that did not significantly increase in volume in maximal clench; 

natural dentition with no more than one missing tooth per quadrant, without 

dental diseases; and increased pain during a chewing test ≥ 15/100 VAS.

Exclusion criteria: TMJ disease or disorder; systemic chronic disease or 

continuous use of medication; history of trauma to the facial or cervical 

regions; previous treatment for MFP during the last 6 months.

Location: Israel

Interventions Group A (n=10): Exercise chewing group

Group B (n=10): Control (only support and encouragement)

Outcomes Present Pain (VAS)

Pain intensity (CPI)

Pain relief scale (PRS)(VAS) Mean muscle sensitivity to palpation 

(MMS)(0-4 scale at four sites of masticatory muscles) Disability score.

EMG during maximal voluntary clench

Pain level at end of chewing phase of the chewing test (VAS)

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk Quote: Patients were randomly divided into two 

age-matched groups

Allocation concealment (selection 

bias)

Unclear risk Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not 

likely to be influenced by this lack.

Blinding of outcome assessment 

(detection bias)

Low risk Quote: Examiners were blinded to the patient 

group affiliation

Incomplete outcome data (attrition 

bias)

Low risk No drop outs.  

Quote: All participating patients appeared for 

follow-up appointments.

Selective reporting (reporting bias) Low risk Include all expected outcomes

Other bias Low risk Free of other bias

Kalamir 2012

Methods RCT. Single center; three parallel groups. Follow-up for 6 months.

Participants 93 patients: mean age group A=35 (6.7), mean age group B=34 (6.1), 

mean age group C=35 (5); 53.76% women.

Inclusion criteria: age range 18-50 yrs; daily history of periauricular pain 

with or without joint sounds for at least 3 months; voluntary participation, 

and a willingness to contribute long-term follow-up data; myogenous TMD 

(RDC/TMD); minimum baseline graded chronic pain scale (GCPS) scores 

of 3/10 on each of the three symptom outcome measures.

Exclusion criteria: previous attendance at the practitioners clinic, 

edentulous; history of malignancy in the last 5 yrs; other physical 

contraindications such as active inflammatory arthritide, fractures, 
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dislocations, or known instability of the jaws or neck; metabolic diseases; 

connective tissue and rheumatologic disorders; hematological disorders; 

severe depression or somatization according to axis II RDC/TMD.

Location: Australia

Interventions Group A (n=10): waiting-list control group

Group B (n=10): 2 weakly 15-min of intra-oral myofacial therapies for 5 

weeks

Group C (n=10): Intra-oral myofacial therapy (IMT) + self-care

Outcomes Resting pain (11-point GPCS)* Pain at maximum opening

Pain during clenching

Inter-incisal opening range (mm.-calliper)

Notes From correspondence: GCPS was defined as a 11-point Likert-scale, not 

including any calculation with disability or pain interference scores

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "using a web-based random number generator 

and consecutively allocated each numbered participant 

file to1 of the 3 groups... consecutive participants were 

block randomized using a pregenerated schedule into 3 

groups"

Allocation concealment 

(selection bias)

Low risk Quote: " (receptionist) prepared files, and consecutively 

numbered them for allocation. These numbers were used 

to allocate the patients by an assistant blinded to 

assessments."

Blinding of participants and 

personnel (performance bias)

Low risk Quote: "The practitioner (primary author) was blinded to 

the randomization schedule and assessment outcomes 

until the conclusion of the study . The control group was 

also blinded

Blinding of outcome 

assessment (detection bias)

Low risk
Quote: "assessor, who was blinded to group allocation...

Incomplete outcome data 

(attrition bias)

Low risk Quote: "with one dropout in the control group after 6 

months, citing impatience with being in the wait-list  

Other participants generally complied well with their 

scheduled appointments... The data were analyzed on 

an intention to treat basis replacing missing values with 

baseline figures."

Selective reporting (reporting 

bias)

Low risk Low risk Australian Clinical Trials Register, registration 

no.ACTRN12610000329066 

http://www.anzctr.org.au/trial_view.aspx?id=320772 High 

consistency with previous report (279)

Other bias Low risk Free of other bias

Kulekcioglu 2003

Methods RCT. Single center, two parallel groups. Follow-up for 1 month

Participants 35 participants: mean age= 37.0 ±12.3 years (R=20-59); 80%women

Inclusion criteria: orofacial pain, TMJ sounds, limited mouth opening, or 

TMJ locking

Exclusion criteria: congenital abnormality, concomitant inflammatory or 

neoplastic conditions, and those with a recent history of acute trauma or 
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any form of treatment within the last month

Location: Turkey

Interventions Group A (n=20): LLLT (15 sessions of LLLT + program consisting of range 

of motion exercises, stretching exercises and postural training)

Group B (n=15): placebo (laser not turned on + program of range of motion 

exercises, stretching exercises and postural training)

Outcomes Pain intensity (VAS) 

Number of tender points and joint sounds

Maximal active and passive mouth opening, right and left lateral jaw 

motion (mm)

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk
Quote: "Patients were then randomly assigned..."

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Unclear risk Participants but not personnel were blinded. 

Incomplete blinding

Blinding of outcome 

assessment (detection bias)

Low risk Quote: "All patients were evaluated by the first 

investigator who was blinded to treatment groups."

Incomplete outcome data 

(attrition bias)

Unclear risk
Not addressed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Magnusson1999

Methods RCT. Single center; two parallel groups. Follow-up for 6 months

Participants 26 patients: mean age group A=37 (R=16-67); mean age group B=32 

(R=20-50)

Inclusion criteria: myogenous TMD patients; patients referred to specialist 

clinic where the main subjective symptom was tension-type headache 

and/or orofacial pain of non-neurogenic or non-dental origin; history of pain 

of at least one year.

Exclusion criteria: previous TMD treatment; general disease affecting the 

masticatory system; obvious morphological or functional malocclusion.

Location: Sweden

Interventions Group A (n=14 [9]): Michigan stabilization appliance, wore during night

Group B (n=12 [9]): therapeutic jaw exercises (stretching and 

proprioceptive neuromuscular facilitation)

Outcomes Helkimo Clinical dysfunction index: Impaired mandibular mobility; impaired 

TMJ function; TMJ pain; muscle pain; pain on movement

Helkimo Anamnestic Index: Joint sound; tiredness in jaws; difficulty in 

opening the mouth; pain when opening the mouth; pain in the face or jaws.

Notes After 3 months, some of the patients (n=8) were assigned to a combined 

treatment.
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Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: The patients were randomly assigned to receive 

either jaw exercises or interocclusal appliance therapy

From correspondence: shuffled envelopes

Allocation concealment 

(selection bias)

Unclear risk Not reported in article

From correspondence: When a patient fulfilled the 

inclusion criteria, we opened an envelope and checked 

what treatment the patient was to receive.

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

High risk
No blinding

Incomplete outcome data 

(attrition bias)

Low risk Reasons for missing data are unlikely related to true 

outcome, and are balanced in groups

Selective reporting (reporting 

bias)

Low risk Include all expected outcomes. The authors follow a 

standardized functional examination in their research.

Other bias Low risk Free of other bias

Maloney 2002

Methods RCT. Single center; three parallel groups. Follow-up for 4 weeks.

Participants 35 participants

Location: USA

Interventions Group A: Therabite device

Group B: Wooden tongue depressors (1.25 mm in thickness and 14 mm 

width; two tongue depressors were placed bilaterally between the upper 

and lower teeth, and tongue depressors were added to gently force mouth 

opening and achieve a moderate stretch.)

Group C: Control

Cointervention: stabilization splint for all groups, 1 month previous and 

continuing during the the allocated intervention

Outcomes Pain (NRS)

Jaw opening, lateral and protrusive movements

Notes Therabite Corporation supported by a grant this study

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk
Quote: "were allocated randomly..."

Allocation concealment (selection 

bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk
No possible blinding

Blinding of outcome assessment 

(detection bias)

Unclear risk
Not addressed
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Incomplete outcome data (attrition 

bias)

High risk
Not addressed

Selective reporting (reporting bias) Unclear risk No sufficient information

Other bias High risk Authors did not state conflict of interest with 

the Therabite Corporation

Maluf 2010

Methods RCT. Single center; two parallel groups. Follow-up for 8 weeks.

Participants 28 patients: mean age group A=30.0 (±4.3), mean age group B= 30.08 

(±7.07); 100% women; 8.33%higher education

Inclusion criteria: chronic pain (duration N3 months), Helkimo index III, 

myogenic TMD, and presence of parafunctional habits, such as bruxism, 

teeth clenching, mouth breathing, and lip biting.

Exclusion criteria: surgery or trauma in the orofacial region; systemic or 

degenerative diseases in spine and upper limbs; and undergoing 

odontologic, psychologic, or physical therapy treatments.

Location: Brazil

Interventions Group A (n=14 [12]): Global posture reeducation (8sessions 30min. global 

stretching with 2 postures for 15 min. each)

Group B (n=14 [12]): Static stretching (8 sessions 30min. static stretching 

treatment with stretching positions for 30sec. and slow breathing)

Cointervention: 10 min. manual therapy maneuvers associated to 

breathing exercises, to stretch the fasciae that recover the shoulders, as 

well as the cervical spine muscles

Outcomes Severity symptoms for TMJ pain, headache, cervicalgia, teeth clenching, 

ear symptoms, restricted sleep, and restricted mastication (VAS)

Pain thresholds (PPT) measured in the masseter, anterior temporalis, 

sternocleidomastoid, and upper trapezius muscles

EMG activity in the masseter, anterior temporalis, sternocleidomastoid, 

and upper trapezius muscles

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Shuffling envelopes Quote: (subjects)  were 

randomized, by means of opaque envelopes, into 2 

treatment groups ."

Allocation concealment 

(selection bias)

Low risk Quote: randomized, by means of opaque envelopes

Blinding of participants and 

personnel (performance bias)

Low risk Participants and personnel not blind, but the outcomes 

are not likely to be influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: All evaluations and interventions were made 

by an experienced investigator previously trained and 

blinded.

Incomplete outcome data 

(attrition bias)

Low risk Quote: 4 subjects abandoned treatment for 

work-related reasons  Balanced attrition between 

groups, for similar reasons.

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes
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Other bias Low risk Free of other bias

Tavera 2012

Methods RCT. Single center, three parallel groups. Follow-up for 3 months

Participants 152 enrolled [out of 175 randomized] participants: mean age=37.2; 

84.03%womenInclusion criteria: jaw pain or dysfunction; completed informed consent 

process; RDC/TMD diagnosis (at least one of the following: myofascial 

pain, arthralgia, disc displacement with reduction); presence of one or 

more of the following findings 

associated with pain as demonstrated with a VAS score of >4: increased 

(>60 mm) or decreased (<40 mm) range of 

interincisal jaw opening, pain upon any jaw movement, pain on digital 

palpation (~1 lb. pressure) of the periauricular 

area or external auditory meatal areas, pain on digital palpation (~1 lb. 

pressure) in two or more muscles of mastication, or joint sound with pain.

Excluded criteria: diagnosis of rheumatoid arthritis, osteoarthritis, 

osteoarthrosis or another connective tissue disorder; history of direct 

trauma to the jaw; use of an occlusal appliance to treat a TMD within the 

previous six months;

prior TMJ or ear surgery; physical or behavioral disorder, which, in the 

opinion of the principal investigator, would interfere with the use of the 

device or compliance with the study protocol; unsuitable ear canal 

anatomy (e.g., congenital deformity) not allowing for fit of the study device; 

use of a narcotic pain medication in the last seven days, or aspirin or a 

nonsteroidal anti-inflammatory agent in the last 24 hours; a history of ear 

pain unrelated to TMJ; a history of ear drainage in the past two years; 

active ear drainage, swelling, or redness as observed on targeted physical 

exam; not an appropriate candidate for an intraoral splint due to missing or 

poor quality dentition or untreated pain of dental origin.

Interventions Group A (n=60): TMDes (ear system) device (all day wearing)

Group B (n=64): stabilization splint (nocturnal wearing)

Group C (n=28): jaw exercise + heat application for 10 min.

Outcomes Craniomandibular Index

Pain (VAS)

Sunbjective pain (Symptom Severity Index [SSI])

TMJ Scale

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation (selection 

bias)

Unclear risk Quote: "...were randomly assigned..."

Allocation concealment (selection bias) Unclear risk Not addressed

Blinding of participants and personnel 

(performance bias)

Low risk
No possible blinding.

Blinding of outcome assessment 

(detection bias)

High risk
No blinding

Incomplete outcome data (attrition bias) Unclear risk Missing data balanced in groups. 

Reasons not reported

Selective reporting (reporting bias) Low risk Include all expected outcomes

Other bias Low risk Free of other bias
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Truelove 2006

Methods RCT. Single center; three parallel groups. Follow-up for 12 months.

Participants 200 patients: mean age group A=36 (±11), mean age group B=36 (±11), 

mean age group C=35 (±12); 86% women; 75.5% education more than 

high school; 8.5% race Nonwhite; mean number of yrs. with facial pain 

group A=5±5, mean number of yrs. with facial pain group A=6±9, mean 

number of yrs. with facial pain group A=5±6

Inclusion criteria: age 18-60 yrs.; RDC/TMD Axis I diagnosis of myofacial 

pain (Group Ia or Ib) with or without a concurrent diagnosis of arthralgia 

(Group IIIa) or disk displacement with reduction (Group IIa), as well as an 

RDC/TMD Axis II Graded Chronic Pain score of Grade I (low pain) or 

Grade II (high pain), both of which had no or minimal pain-related 

psychosocial interference.

Exclusion criteria: any other RDC/TMD Axis I diagnosis (for example, 

arthritis, disk displacement without reduction); any systemic arthritis or 

other serious medical complications, full dentures; major psychological 

disorders; current satisfactory use of splint; no local language skills

Location: USA

Interventions Group A (n=64): usual treatment (self-care: jaw relaxation, reduction of 

parafunction, thermal packs, NSAIDs, passive opening stretches and 

suggestions about stress reduction)

Group B (n=68): usual treatment + hard splint in centric occlusion 

nocturnal wearing and two additional hours daily while awake throughout 

the three-month and twelve-month follow-up

Group C (n=68): usual treatment + soft splint in centric occlusion, nocturnal 

wearing and two additional hours daily while awakw throughout the 

three-month and twelve-month follow-up

Outcomes Self report findings: CPI; pain duration; self reported TMD symptoms (TMJ 

clicking/popping sounds, TMJ grating sounds, TMJ locking/catching, 

tinnitus, jaw clenching-diurnal, jaw clenching-nocturnal, limitation in 

chewing).

Clinical examination: range of motion (assisted and unassisted jaw 

opening); joint sounds; muscle and TMJ palpation pain (number of sites); 

RDC/TMD diagnoses

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: We generated randomization assignments using 

randomly selected block sizes of six, nine or 12 and 

stratified them by provider.

Allocation concealment 

(selection bias)

Low risk Quote: We concealed randomization to all study 

personnel until after we obtained the subjects  consent

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The research dental hygienists conducting 

follow-up data collection were blinded to subject 

treatment group
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Incomplete outcome data 

(attrition bias)

Low risk Quote: we took a conservative approach of carrying 

forward the last observation if the subject dropped out 

before month 12.

Intent-to-treat analysis. Attritions reported and analyzed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Wieselmann-Penkner 2001

Methods RCT. Single center; two parallel groups. Follow-up for 4 weeks.

Participants 20 patients: age (R=22-58); 65% women

Inclusion criteria: bruxism; pain and tenderness to palpation of the 

masticatory muscles for  at least 6 months pain

Exclusion criteria: evidence of joint pathology

Location: Austria

Interventions Group A (n=10): Biofeedback-training ( reduction of EMG activity with the 

help of visual feedback for 10 min masseter muscle and 10 min temporalis 

muscle with a pause of 3 min)

Group B (n=30): Myomonitor-training (Transcutaneous Electrical 

Neuromuscular Stimulation [TENS] with pulses of approx. 0-5 msec 

duration at a frequency of 1-5 s, during a 5 min warming-up period (facial 

twitching), then gradually increased until the mandible performed 

symmetrical contractions and was left at this setting throughout a 20 min- 

period of rest)

Outcomes Electromyographic (EMG) levels and skin conductance level (SCL)

Notes Patients were defined as myofascial pain syndrome patients in the abstract 

of the article

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk Quote: they were randomly assigned to the BFB 

or the myomonitor (MM)-treatment groups.

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Unclear risk
Not addressed

Blinding of outcome 

assessment (detection bias)

Unclear risk
Not addressed

Incomplete outcome data 

(attrition bias)

Unclear risk
Not addresed

Selective reporting (reporting 

bias)

Unclear risk
No sufficient information

Other bias High risk No precise description of TMD diagnosis criteria

Wright 2000
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Methods RCT. Single center, two parallel groups. Follow-up for 4 weeks (2 weeks 

treatment)

Participants 61 patients: mean age= 31.75yrs.; 85% women

Inclusion criteria: TMD muscle disorder diagnosis (RDC/TMD); at least 6 

months of TMD pain; rated pain at least moderate in severity; the patient 

must live within a 90-minute drive from the clinic; no current treatment for 

TMD at the onset of the study; myogenous TMD.

Interventions Group A (n=30): 2 30-min. sessions of posture training

Group B (n=30): control group (no additional treatment)

Cointerventions: both groups received TMD self-management instructions 

( rest recommendations, awareness of oral habits ; thermal packs; over-the 

-counter anti-inflammatory medication)

Outcomes Modified SSI 

Maximum pain-free 

opening

PPT

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk Quote: "The subjects were then randomized into two 

groups"

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk
No possible blinding

Blinding of outcome 

assessment (detection bias)

Unclear risk Quote: "The examiner was blinded to the assigned 

groups and the subjects in the treatment group..."

Incomplete outcome data 

(attrition bias)

High risk One patient withdrew, however no information about 

the group at which allowed is available

Selective reporting (reporting 

bias)

Low risk Include all expected outcomes

Other bias Low risk Free of other bias

Footnotes

Characteristics of excluded studies

Augustine 2008

Reason for exclusion This study is not focused on TMD.

Craane 2012

Reason for exclusion No myogenous TMD patients

Diracoglu 2009

Reason for exclusion No myogenous TMD patients
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Félicio 2008

Reason for exclusion No myogenous TMD patients

Gavish 2002

Reason for exclusion Not randomized

Grace 2002

Reason for exclusion Non-random approach reported: "Systematic randomization" according to 

patient's admission

Haketa 2010

Reason for exclusion No myogenous TMD patients

Laat 2003

Reason for exclusion This study compares the same intervention with different durations

Sato 2008

Reason for exclusion No myogenous TMD patients

Watanabe 2011

Reason for exclusion This RCT evaluated clenching habits in bruxist patients.

Footnotes

Characteristics of studies awaiting classification

Footnotes

Characteristics of ongoing studies

Footnotes

Summary of findings tables

Additional tables
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3.6 Occlusal appliances for myofacial pain 

Description of the intervention A: Occlusal appliance (splint) 

Widely indicated by dentists, the splint therapy is the most commonly used 

treatment for TMD. It consists of the elaboration of a removable device named 

oral appliance, occlusal appliance, occlusal plane, or splint which supposedly 

stabilizes the dental occlusion. The classical fabrication of a splint implies the 

reproduction of the occlusal condition of the patient using models, which are 

later positioned in an articulator with the help of a facebow. The use of facebow, 

however, seems to be clinically irrelevant [520]; actually some authors proposed 

methods to avoid the mounted casts in order to simplify the laboratory 

processes [59]. The final objective is to generate a device theoretically able to 

modify the occlusal relationships. 

Dentist specialized in TMD classify the occlusal appliances according to 

inherent qualities of the device, for instance the material, or according to the 

clinical indication. The simplest division refers to the material of confection for 

the splint, namely hard or soft. The typical dental material is acrylic, and the 

hard type is extensively indicated for myofacial pain. 

According to the possibility of the teeth for displacement once the splint has 

been installed, the occlusal appliance are categorized in permissive and non-

permissive or directive splints [129, 160]. Depending on the principal purpose they 

are divided in: bite planes, stabilization planes, repositioning planes, and pivot 

appliance. The next brief description of different splint types compiles concepts 

of the three before mentioned classifications:  

 

 
Figure 30. Bite plane: Hawley splint (intraoral and frontal view)[51] 
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• Bite planes (relaxation splints) (fig.30) are permissive splints in pursuit of 

the masticatory muscles deprogramming, removing, theoretically, the engrams, 

and increasing the vertical dimension. These planes are designed to be used 

only for a limited time, because they may cause permanent loss of the posterior 

occlusal contact. Although they generate marked changes in EMG-activity [501], 

they are not considered a treatment option for TMD, due to the chronicity of this 

condition. Examples are Sved plate or relaxation plane; Hawley splint; anterior 

jig; and Lucia jig, a prefabricated version of jig.   

 

 
Figure 31. Stabilization splint (left) [Doepel 2012, included study]: Michigan splint (right) [51] 

 

• Stabilization splints (fig.31) are permissive planes aimed to recover the 

occlusal stability, inducing muscular deprogramming and increase of the vertical 

dimension. This splint is the first election for bruxism and temporomandibular 

dysfunctions. Some kinds of stabilizations appliances are the flat plane, 

Michigan Tanner splint, superior repositioning, Shore splint, and centric relation 

splint.  

 

 
Figure 32. Repositioning splint: Bionator (left);  

anterior repositioning splint in resilient material (right) [51] 

 

• Repositioning splints (fig.32) are non-permissive splints, characterized 

for the mechanical retentions aimed to fix the relationship between the opposite 
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Soft or resilient splints are semi-permissive splints allegedly effective for TMD 

[409, 411], but seldom indicated in Germany [437]. A recent high quality RCT does 

not attribute any clinical efficacy for short- and long-term TMD treatment [417, 419].  

 

The clinical data about splint therapy is controversial. Forssell found in a 

systematic review only scarce evidence for the clinical efficacy of splint therapy 

[192]. Similarly, a meta-analysis concluded neither advantage nor disadvantages 

of the splint therapy when compared to other treatments, and only little 

evidence to be effective when contrasted to no treatment [29]. In other review no 

sufficient evidence was found to recommend occlusal appliances neither for 

TMD nor for bruxismus [305]. On the contrary, other reviews support the 

indication of occlusal appliances for myofacial pain and arthralgia. They suggest 

that the success of the splint therapy may be attributed to behavioural 

modifications [308]. 

Neff and Gündel, however, hold the view that the splint therapy would be useful 

only for disorders with dento-occlusal origin (according to the classification of 

TMD by Sebald). For the cases based on myogenic or arthrogenic causes, this 

oral appliance had a time-restricted effect or no effect at all [412].  

Moreover, little evidence support the use of splint for bruxism, an allegedly risk 

factor for TMD. Some clinical studies did not found any improvement after a 

splint therapy for bruxism [38]. Likewise, van Selms et al. suggested that 

changes on nocturnal electromyographic activity of bruxer patients could be 

more assigned to psychological effects than the splint influence [587]. Even the 

use of oral appliances has not proved to produce any immediate significant 

change on the electromyographic activity of masticatory muscles [497, 474]. 

Nonetheless, extensive literature supports the use of occlusal appliances for 

TMD patients [51, 432, 284, 86]. The stabilization planes have shown to be more 

effective for myofacial pain than non-treatment or a control non-active 

intervention [166]. Besides, the stabilization splint was also related to 

improvement in the treatment of arthrogenous TMD [165].  In other study, 

patients with disc derangement acquired a better muscular bilateral equilibrium 

immediately after using splint [184]. Finally, many studies reported that the 

principal effect of therapies with occlusal appliances is pain relief. 
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How the intervention might work: Occlusal appliance  

The exact therapeutic effect of the oral appliances is not yet understood. The 

multiple influences on the masticatory system may include the variation of the 

relationship between the dental occlusion and the mandible; the redistribution of 

jaw dynamic and chewing forces; changes on the condylar position related to 

the temporal glenoid fossa and articular disc; relaxation of the chewing 

musculature; etc. Some authors ruled out the primary belief that splint could 

increase the joint space diminishing the articular overloading [309, 394, 177]. Other 

hypothesis points out that the splint acts as reminder of oral habits, therefore 

reducing the parafunctional activity [215]. 

In general, the splint therapy targets a symptomatic reduction of the clinical 

pain, an improvement of the occlusal force distribution [311], reducing teeth wear 

and attrition [235], and the stabilization of occlusal contacts.   

 

According to their clinical indication, there are three types of oral appliances 

[440]: 

 

• Relaxing – stabilization splint: indicated for myopathy, oral habits 

(bruxism), insufficient occlusal support, and reestablishment of vertical 

dimension. By reason of the probably psychological origins of the oral habits, 

the use of stabilization splint for this purpose has a preventive roll, focused on 

the protection of the anatomical dental integrity.  

Pre-fabricated splints are adjustable to resemble stabilization splints. 

• Distraction splint: indicated for total anterior disc displacement without 

reposition, osteoarthritic structural changes on TMJ, and disc perforation. 

Distraction splints aim pain relief of the temporomandibular joint through vertical 

spacing of the articular cavity (approx. 0.6-1.0 mm expected). This effect has 

been retracted by many authors [513].  

• Repositioning splint (decompression splint): indicated for partial lateral 

or anterior disc displacement with reposition. This therapy passes into 

orthodontics or prosthetic rehabilitation procedures, und it must be indicated 

only associated with painful symptomatology. 
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Figure 35. NTI-tss splint [644] 

 

Fabricants of specific splint designs offer their own explanations about the 

effectiveness of the devices. Some special functioning has been described for 

the Nociceptive Trigeminal Inhibitory (NTI-tss) splint (fig.35) adducing a direct 

effect over the neurosystem by activating the tension suspension system (tss).  

Besides, others claim a specific mechanism of action of the hydrostatic 

appliances based on the properties of the fluid inside the device inducing a 

redistribution of the occlusal forces. 

 

Results of the search 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 5: Study flow diagram: Splint therapy for Myofacial Pain (1999-2012) 

 

Number of records identified 

through database searching:   

198  

Number of additional records 

identified through other 

sources: handsearching (25) 

Number of records 

screened: 198 ( 31 

repited study) 

152 articles rejected. Reasons include: no RCTs, study 

did not include TMD patients, no myogenous TMD 

diagnosis, no adults in sample, other languages (1 article 

in Dutch) 

Number of full texts 

assessed for 

elegibility: 46 

23 records excluded. Reasons include: no myogenous 

TMD diagnosis, the same intervention was evaluated 

according the duration indicated by the researchers, the 

study was not focused on TMD (bruxism) 

Number of studies included in qualitative synthesis: 23 
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Included studies 

 

Coincidental to the before exposed clinical indications for occlusal appliances, 

after restriction of this review to studies including myofacial pain diagnoses, the 

included articles reported mainly on stabilization splint. During the period 1999-

2012 we found only few reports considering other occlusal appliances types for 

myofacial pain, namely resilient splints, decompression splints, pre-fabricated 

splints, and Nociceptive Trigeminal Inhibitory (NTI) splints.  

Stabilization splint was considered for intervention in twenty one (21) studies. 

Alencar 2009 and Wassell 2004 studied mandibular occlusal appliances. On the 

other hand, fourteen (14) studies indicated a maxillary (upper coverage) 

variation of splint therapy (Carlson 2001, Conti 2012, Daif 2012, Doepel 2012, 

Ekberg 2004, Félicio 2010, Jokstad 2005, Magnusson 1999, Michelotti 2012, 

Öz 2010, Ozkan 2011, Raphael 2001, Tavera 2012, Truelove 2006). The 

authors did not declare specific information in the description of the splint or 

images related to the splint position in both studies by Dworkin 2002a, Dworkin 

2002b (“typically fabricated” intraoral flat plane occlusal appliance), in the study 

by Kuttila 2002 (“flat stabilization splint”), in the study by Litt 2010 (“flat-plane 

disoccluding splint”), nor in the study by Magnusson 2004 (“stabilization 

appliance”).  

The effectiveness of exclusive use of stabilization splints was measured by 

Carlson 2001, Daif 2012, Doepel 2012, Ekberg 2004, Félicio 2010, Kuttila 2002, 

Magnusson 1999, Magnusson 2004, Michelotti 2012, Öz 2010, Ozkan 2011, 

Tavera 2012, and Wassell 2004. 

All the rest of RCTs of stabilization splints complemented their action with 

psychosocial interventions, for instance self-care strategies, counseling and 

others. Raphael 2001, for example, confronted the clinical effectiveness of the 

stabilization splint plus self-care strategies with a non-occluding splint type. 

Seven studies applied the combination stabilization splint, self-care strategies 

and counseling matching our definition of “usual treatment” which is further 

analyzed in the meta-analysis (Part 4). Jokstad 2005 compared this “usual 

treatment” with a combination of NTI splint and the same self-care strategies 

and counseling. Alencar 2009 indicated for all the three intervention groups 

(stabilization splint, resilient splint and a non-occluding splint) a cointervention 

consisting of self-care and counseling. Conti 2012 designed one intervention 



 
 

173 
 

group using this formula of “usual treatment”, while the other two groups 

received the same counseling and self-care strategies, one of them also 

wearing NTI splints. Similarly, Truelove 2006 opposed “usual treatment” to other 

two groups using the self-care strategies and counseling assigning to one of 

these groups also a soft splint. Both studies by Dworkin (Dworkin 2002a, 

Dworkin 2002b) compared the “usual treatment” with conservative treatments 

including counseling, self-care strategies and cognitive behavioral therapy 

(CBT) as a coadjuvant or as a therapy itself correspondingly. Litt 2010 

conducted a RCT dividing patients who received this "usual treatment" adding 

CBT and EMG-biofeedback to one of the groups.  

Regarding other types of occlusal appliances, Nilsson 2011 reported on resilient 

splints vs. a control non-occluding splint, while Alencar 2009 compared the 

mentioned “usual treatment” with resilient splint and a non-occluding splint. NTI-

tss splints were studied by Jokstad 2005 and Conti 2012. Additionally, Doepel 

2012 tested pre-fabricated splints; and Vicente-Barrero 2012 conducted a RCT 

comparing acupuncture to a decompression splint. 

 

Excluded studies  

The reasons for exclusion are presented in the section Characteristics of the 

excluded studies. 

 

Effect of the intervention 

Among the included studies, multiple comparisons were distinguishable. The 

author describes separately the principal effect of each splint. 

  

Stabilization splint vs. no-treatment: Daif 2012 measured EMG activity in two 

groups who were not identical at baseline. Besides, the clinical outcomes were 

summarized in a Helkimo diagnostic index. As a consequence no extractable 

information was available from this study. In the study by Félicio 2010 clinical 

improvements were registered for the stabilization splint group and no changes 

for the no-treatment group, however no significant differences were detected for 

clinical signs of TMD at the follow-up control.  

 

Stabilization splint vs. non-occluding appliance: No differences between groups 

with active or placebo splints in the study by Alencar 2009 were possibly 
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attributable to the co-intervention consisting of self-care strategies and 

counselling (see stabilization splint vs. soft splint). In the study by Ekberg 2004 

the stabilization splint exhibited more effectiveness for overall symptomatic 

relief at 6 months- and 1-year follow-up. Unsatisfied patients in the control 

group were assigned after requirement to a mixed group to receive the splint 

therapy. At 1 year follow-up only the same outcome, overall symptomatic relief, 

brought differences. All the patients improved, with a 30% reduction of 

myofacial pain in 60% of patients in the stabilization splint group, 68% in the 

control group, and 63% in the mixed group at 1-year follow-up. 

Kuttila 2002 observed a decrease on prevalence and intensity of secondary 

otalgia, TMD signs, and frequency of headaches within the group of patients 

using stabilization splint, but not in the control group. None of these outcomes 

differed significantly between groups. 

Likewise, in the study by Wassell 2004 the mandibular stabilization splint did not 

differ from the mandibular non-occluding plane decreasing actual pain and 

number of tender zones, and increasing the maximal mouth opening at 6-weeks 

follow-up. Non-responders were referred to other center for occlusal 

adjustment. The quality of this study was poor. 

 

Stabilization splint vs. resilient splint: Alencar 2009 observed general 

improvements for both therapies without significant differences (neither between 

them nor with non-occluding appliance). 

 

Stabilization splint vs. pre-fabricated splint: Doepel 2012 concluded that both 

splint act similarly reducing pain; and improving jaw limitation, depression and 

non-specific physical symptoms scores. 82.14% of the patients with myofacial 

pain wearing a pre-fabricated splint experienced 30% of pain reduction at 6 

months, rising to 96.2% at 12-month follow-up; while the corresponding 

percentages of patients in the stabilization group were 91.6% and 95.45%. 

 

Stabilization splint vs. NTI splint: in the study by Conti 2012, no differences were 

reported between both splint therapies in pain relief, with similar positive effects. 

Other measurements including pressure pain threshold and number of occlusal 

changes did not show important modifications. In spite the similar improvements 

in some clinical outcomes for both splints; Magnusson 2004 claimed no 
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satisfaction of the half of the patients who received the NTI appliance at 6-

months follow-up.  

 

Stabilization splint vs. low level laser therapy (see review Low Level Laser 

Therapy for myofacial pain): in the study by Öz 2010 splint raised the range of 

jaw motion and reduced pain as much as the LLLT. However, most patients in 

the splint group were symptomless after the treatment (85%) in comparison with 

55% patients without pain after a shorter therapy with LLLT. 

 

Stabilization splint vs. Physiotherapy (see review Physiotherapeutic treatments 

for myofacial pain): Félicio 2010 reported improvements within the group of 

stabilization splint for clinical signs, severity of TMJ pain, and some components 

of an orofunctional evaluations related to TMJ noise, tooth sensitivity and 

appearance of the cheeks. However, the myofunctional therapy was more 

effective regarding other items of the myofunctional evaluation. Besides the 

myofunctional therapy presented better scores at 4-months follow-up of the 

ProTMD-Multi part II which measure clinical sign and symptoms of TMD.  

In the study by Magnusson 1999, although both splint and jaw exercises 

showed improvements, the therapies did not distinguish one from each other 

about their effect on myofacial pain patients. However, the sample was very 

limited and only for the items of the anamnestic Helkimo index and the item 

muscle pain from the clinical dysfunction index at least 50% of the patients 

reported pain or discomfort at baseline. In similar manner, the study by Tavera 

2012 exhibited the same effectiveness for pain relief between stabilization 

splint, jaw exercises and a third therapy using a portable ear’s device.  

These three studies failed to accomplish the item of blinding of outcome 

assessment. 

 

Stabilization splint vs. Stabilization splint and pharmacological agents (see 

review Drugs for myofacial pain): Ozkan 2011 reported that splint therapy was 

efficient in time to reduce pain, however the experimental group showed 

significant better improvements at 12 weeks follow-up reducing pain during jaw 

movements, number of trigger points and intensity of pain.  
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Stabilization splint vs. Psychosocial interventions (see review Psychosocial 

interventions for myofacial pain): Carlson 2001 were equally effective for pain 

relief and pain interference, however jaw opening performance increased 

mostly after a physical self-regulation therapy. Affective distress and obsessive-

compulsive scores decreased significantly for both groups, but not different one 

from each other. All the other psychological outcomes did not vary during the 

study time in any group. 

Other psychosocial intervention in the study by Michelotti 2012 consisted of 

counselling and self-care strategies including jaw exercises inspired in oral habit 

reversal. Interestingly this psychosocial intervention was as effective as the 

stabilization splint to increase the pain-free mouth opening, and across the time 

its effect on spontaneous muscle pain was significant as opposed to the no 

time-effect of the splint at the third month follow-up. 

 

Stabilization splint plus self-care strategies vs. Non-occluding splint plus self-

care strategies: in the RCT by Raphael 2001 the type of splint was irrelevant to 

explain the improvements in average pain and muscle pain upon palpation. 

Only the (log) least pain report favoured significantly the active group at 6-

weeks follow-up. 

 

Usual treatment vs. Psychosocial interventions (see meta-analysis of “usual 

treatment” vs. Psychosocial interventions for myofacial pain and review 

Psychosocial interventions for myofacial pain): Conti 2012 contrasted the 

clinical performance of a group receiving counseling and self-care strategies 

with a group under “usual treatment” (stabilization splint + self-care strategies + 

counselling, with or without additional medicaments). The results were not 

different in respect of the pain scores; however, about 88% of the patients with 

usual treatment halved the initial VAS pain, while only 33% of the counseling 

group reached this clinical goal. 

Dworkin 2002a reported a better performance of the “usual treatment” when 

combined with CBT to reduce pain intensity and to increase coping abilities in 

patients with high scores of psychological distress according to the scores of 

Graded Chronic Pain (GCP). For patients with lower GCP, the parallel RCT 

conducted by  Dworkin 2002b showed that a tailored “usual treatment” was less 
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effective than SC+CBT decreasing pain intensity, pain interference, and number 

of painful sites.  

In other study by Truelove 2006, no greater advantages were noticed for any of 

the three treatments based on a common intervention of self-care strategies 

and counseling, thus without making difference the addition or not of a 

stabilization or a soft splint. 

In the RCT by Litt 2010 the “usual treatment” was more effective when 

reinforced by cognitive behavioural therapy and EMG-biofeedback in pain 

reduction; however no differences were reported between groups for 

psychological outcomes.  

 

Usual treatment vs. NTI splint plus self-care strategies and counseling: Jokstad 

2005 found one approach as effective as the other. Both combination of splints 

and conservative treatment resulted in improvement in TMD- related pain, jaw 

muscle tenderness upon palpation, and jaw opening range. 

 

Resilient splint vs. non-occluding splint: Nilsson 2011 observed significant pain 

relief and improvements in jaw functioning equally for both groups at 6- and 12-

months follow-up. It is remarkable that although the psychological outcomes 

depression and somatisation decreased significantly for both groups at the 6-

months follow-up, these effects extended to the next semester only in the 

control group. Occlusal changes were registered in three patients of the control 

group and none of the experimental group. 50% of the patients wearing the 

resilient splint experienced a 30% reduction of pain scores, while 42% of the 

control group achieved this goal at 12-months follow-up. 

 

Decompression splint vs. acupuncture (see review Acupuncture for myofacial 

pain): Vicente-Barrero 2012 found significant improvements within group 

receiving the traditional Chinese acupuncture, but not in the splint group. 

Nonetheless no analyses between groups are available. This study however 

presents a poor quality, therefore the evidence becomes weak. 
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Quality of the evidence  

The risk of bias of the included studies according to the Cochrane Collaboration 

is presented in fig. 36 and 37. Five studies failed in the item of blinding of 

outcome assessment which was considered relevant for this systematic review 

(Félicio 2010; Magnusson 1999; Tavera 2012; Vicente-Barrero 2012; Wassell 

2004). According to the Delphi list 78.95% of the RCTs accomplished this item. 

Two of those trials were evaluated at high risk of bias in mostly of the criteria for 

both Collaboration’s tool and Delphi list (Vicente-Barrero 2012; Wassell 2004).  

21.74% of the trials showed selective reporting, and around 40% of the studies 

were at unclear or high risk of bias for the items allocation concealment and 

incomplete outcome data.  

Two RCTs did not conduct any analyses, but published the original data 

(Magnusson 1999; Magnusson 2004) 

The general positive accomplishment of the Delphi list was 58.0%. RCTs with 

score 6 or higher were 52.63% of the included studies. 
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Yes Yes Yes No  No Yes No 

Nilsson 
2011 

Yes Yes Yes Yes Yes No No Yes Yes 
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Öz 
2010 

Yes No Yes Yes Yes No No Yes No 
Ozkan 
2011 

Yes Don’t 
know 

Yes Yes Don’t 
know 

No No Yes Don’t 
know 

Raphae
l 2001 

Yes Don’t 
know 

Yes Yes Yes No Don’t 
know 

Yes No 

Tavera 
2012 

Yes Don’t 
know 

Yes Yes No No No No No 

Truelov
e 2006 

Yes Yes Yes Yes Yes No No Yes Yes 
Vicente-
Barrero 
2012 

Don’t 
know 

Don’t 
know 

Don’t 
know 

Yes No No No No Don’t 
know 

Wassell 
2004 

Yes Don’t 
know 

Yes Yes No No Don’t 
know 

Yes No 

 
Table 8. Delphi list: Occlusal appliances for myofacial pain 
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Characteristics of studies

Characteristics of included studies

Alencar 2009

Methods RCT. Single center; three parallel groups. Follow-up for 90 days.

Participants 42 (out of 45) patients: mean age (analyzed) = 34 (R=18-65), mean age 

group A=39 (R= 24-65), mean age group B=33 (18-52), mean age group 

C=31 (18-51); 88.10% women.

Inclusion criteria: age 18-65 years; diagnosis of myofascial pain with 

reproduction of the chief complaint with palpation of a trigger point in the 

masseter muscle; at least six natural teeth in each quadrant.

Exclusion criteria: previous splint therapy; any obvious dental decay or 

periodontal disease; history of trauma in the pain area in less than 30 

days; any systemic condition associated with widespread pain (e.g. 

fibromyalgia); medical history of current drug addiction; any other TMD 

diagnosis according to the Diagnosis Criteria of the AAOP such as TMJ 

osteoarthritis or capsulitis.

Location: Brazil

Interventions Group A (n=14): mandibular hard occlusal splint adjusted to create contact 

of the centric cusps against splint with anterior guidance, full time wearing 

during the first week and after this period, only nocturnal wearing + 

counseling

Group B (n=14): mandibular soft occlusal splint adjusted to create contact 

of the centric cusps against splint (no possible anterior guidance), full time 

wearing during the first week and after this period, only nocturnal wearing 

+ counseling

Group C (n=14): non-occluding splint, full time wearing during the first 

week and after this period, only nocturnal wearing

+ counseling

Outcomes Intensity, frequency and pain duration using the Modified Symptom 

Severity Index (Mod-SSI)

Intensity of pain to palpation (4-point scale)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk Quote: Selection bias was considered through a defined 

and concealed randomization process with rather and 

subject blind of group assignment. Patients were 

randomly assigned into one of the three experimental 

groups

Allocation concealment 

(selection bias)

Unclear risk Quote: concealed  (s. random sequence generation)

Blinding of participants and 

personnel (performance bias)

Low risk Participant but not personnel blind. Incomplete blinding, 

but outcome is not likely to be be influenced by this lack.

Quote: subject blind of group assignment  Splint 

installation, adjustment and follow-up were carried out by 

a researcher who knew to which group the patients 

belonged.
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Blinding of outcome 

assessment (detection bias)

Low risk
Quote: Another blind  researcher collected the data.

Incomplete outcome data 

(attrition bias)

Low risk Missing outcome data balanced in numbers across 

intervention groups, with similar reasons for missing data 

across groups

Quote: Three patients dropped out (one from each 

group) and the main reason for this was that they were 

feeling better, with no necessity to come back to the 

University.

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Carlson 2001

Methods RCT. Single center; two parallel groups. Follow-up for 26 weeks.

Participants 44 participants [out of 56 enrolled]: mean age analysed sample=34.6; 

77.27% women; average months of pain duration=52.3.

Inclusion criteria: myofascial pain (Type 1a and Type 1b) according to the 

RDC/TMD: chief complaint originating from the masticatory muscles; pain 

for longer than 1 month; pain to palpation of at least 3 standard muscle 

sites. Initial medication usage was not altered during the study.

Location: USA

Interventions Group A (n=21 [13 completers]): standard dental care (splint as described 

by Okeson (401), nocturnal wearing + self-care strategies [e.g. soft diet, 

jaw relaxing])

Group B (n=23 [19 completers]): two 50min. sessions of physical 

self-regulation (strategies for seven domains:

monitoring and reducing muscle parafunction in the head and neck region, 

proprioceptive awareness training to improve symmetric head and neck 

posture, instructions for improving sleep onset, position oriented relaxation 

training, physical activity, nutrition/fluid management, and diaphragmatic 

breathing training)

Outcomes Pain measures: MPI; daily pain self-rating (VAS); pain severity (7 

points-scale); life interference; life control

Physical examination: opening with and without pain; muscle pain index; 

awareness of tooth contact.

Psychological variables: SCL-90-R; affective distress (MPI); fatigue 0-10 

scale); sleep dysfunction (Pittsburgh Sleep Quality Index)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: Random assignment was accomplished by the 

use of a table of random numbers.

Allocation concealment 

(selection bias)

Unclear risk Not reported in the article

From correspondence: The evaluators and the 

professionals delivering the treatment were not a part of 

the assignment procedures but the table was open for 

the researchers to review.
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Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: A board-certified dentist with postdoctoral 

training in orofacial pain who was not aware of the 

treatment protocol to which each participant was 

assigned performed all initial dental evaluations and 

administered the self-report measures after the dental 

evaluations."

Incomplete outcome data 

(attrition bias)

Low risk Detailed explanations for withdrawals.

Missing outcome data balanced, and reasons unlikely to 

be related to true outcome.

From correspondence: 26 weeks-analysis included only 

the completers

As treated  analysis in a recall of the patients

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Conti 2012

Methods RCT. Single center, three parallel groups. Follow-up for 3 months

Participants 51 participants: mean age 37.16yrs; 88.23% women.

Inclusion criteria: adults aged 18 yrs. or more; diagnosis of myofascial pain 

with or without opening limitation (RDC/TMD); pain intensity of at least 

50mm in VAS.

Exclusion criteria: dental pain or tender muscles due to systematic 

diseases; major psychological disorders; recent history of face and neck 

trauma; current TMD treatment; denture wearers.

Location: Brazil

Interventions Group A (n=21):   Stabilization appliance only nocturnal wearing + 

counseling (habits and behavioral changes)+ education.

Group B (n= 16): NTI appliance + counseling + education.

Group C (n=14):  counseling only

Outcomes Pain intensity (VAS)

Pressure Pain Threshold (PPT)

Number of occlusal contacts

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Low risk Quote: patients were randomly allocated

From correspondence: Randomization was done 

using a computer program (Excel)"

Allocation concealment (selection 

bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely 

to be influenced by this lack.

Blinding of outcome assessment 

(detection bias)

Low risk The same blinded examiner conducted the 

follow-up

Quote: using a blind  design with no awareness 

of the individuals group"
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Incomplete outcome data (attrition 

bias)

Unclear risk
Insufficient report of attrition

Selective reporting (reporting bias) High risk Not all the primary outcomes were appropriately 

reported

Other bias Low risk Free of other bias

Daif 2012

Methods Single center, two parallel groups. Follow-up for 6 months

Participants 40 participants: age ranged 22-46yrs.; 57.7%women

Inclusion criteria: TMD with myofascial pain diagnosed by the presence of 

a nonteeth-related chronic orofacial pain with localized areas of tenderness 

in the masticatory muscles

Exclusion criteria: any systemic neurological or muscular diseases that 

may influence the EMG records; and presence of pathological changes 

involving the components of the TMJ

Location: Egypt

Interventions Group A (n=20): stabilization splint (nocturnal wearing for 6 months

Group B (n=20): control no-treatment (education about TMD and 

acceptance of wait-list status)

Outcomes EMG

Helkimo Index

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Low risk Quote:"...performed using a 

computer-generated random number list."

Allocation concealment (selection 

bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk
No possible binding

Blinding of outcome assessment 

(detection bias)

Unclear risk Not addressed

Comments: probably not done

Incomplete outcome data (attrition 

bias)

Unclear risk Not addressed

Selective reporting (reporting bias) Unclear risk No sufficient information

Other bias High risk No treatment control group received a 

non-standardized education session

Doepel 2012

Methods RCT.Multicenter; two parallel groups. Follow-up for 12 months.

Participants 65 patients: mean age group A=37 (R=20-63); mean age group B=36 

(R=18-71); 89.23% women; 80% Scandinavian, 13.85% other Europeans, 

6.15%. Asian, mean months of duration of pain group A= 80, mean months 

of duration of pain group B= 50

Inclusion criteria: age ≥  18 years; pain of muscular origin with or without 

limited opening according to the RDC/TMD; self-assessed worst 

myofascial pain of at least 4 on a graded numeric rating scale (NRS); 

duration of pain at least 3 months.

Exclusion criteria: TMJ pain; complete dentures use; symptoms related to 
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disease in other components of the stomatognathic system (e.g., 

toothache, neuralgia); whiplash diagnosis; diagnosed systemic muscular or 

joint disease (e.g., fibromyalgia, rheumatoid arthritis); history of psychiatric 

disorders; periodontal problems; use of complete denture; previous 

treatment with an occlusal appliance; presence of idiopathic orofacial pain

Location: Sweden and Finland

Interventions Group A (n=32): pre-fabricated appliance Relax® individually fitted with 

self-curing silicone, nocturnal wearing

Group B (n=33): stabilization appliance, nocturnal wearing

Outcomes Reduction of worst pain intensity (VAS)

Graded Chronic Pain Scale

Functional limitation (Jaw Function Limitation Scale [JFLS-20])

Pressure pain threshold (PPT)

Overall improvement

Depression (SCL-90-R)

Somatization

Notes Doepel (147) report salivary cortisol and IgA levels in a subset of the RCT 

sample. Nilner reported the short-term results from this RCT in 2008 (415)

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk
Shuffling envelopes

Allocation concealment 

(selection bias)

Low risk Quote: One independent person (D2) at each clinic 

carried out the randomization by using 10 series of 

consecutively numbered, sealed, opaque envelopes. 

Each envelope contained a treatment specification. The 

last series included 6 envelopes (3 for each treatment 

modality). This randomization procedure was repeated 

until 66 patients were included in the study.

Blinding of participants and 

personnel (performance bias)

Low risk No blinding, but the review authors judge that the 

outcome is not likely to be influenced by lack of blinding

Blinding of outcome 

assessment (detection bias)

Low risk Quote: A single examiner at each university, blinded to 

the treatment groups, performed all clinical examinations 

and gave information and counselling.

Incomplete outcome data 

(attrition bias)

Low risk ITT analysis. Dropouts reported. Missing data balanced 

in number and with similar reasons across groups

Selective reporting (reporting 

bias)

High risk The outcomes are not completely coincident between the 

reports of short- and long-term

Other bias Low risk Free of other bias

Dworkin 2002

Methods RCT. Single center; two parallel groups. Treatment for 4 months, follow-up 

for 12 months.

Participants 117 patients: mean age 38.8 (SD=10); mean age group A= 38.6 (SE=1.3), 

mean age group B=39.3 (SE=1.4); 82,91% women; education level higher 

than high school 72.65%

Inclusion criteria: age 18-70 yrs.; facial pain in the masticatory muscles, 

TMJ, region in front of the ear or inside the ear; RDC/TMD Axis II GCP 

score of II High, III, or IV.
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Exclusion criteria: pain attributable to confirmed migraine or head pain 

condition other than tension headache; acute infection or other significant 

disease of the teeth, ears, eyes, nose, or throat; debilitating physical or 

mental illness; necessity for emergency TMD treatment; no local language 

skills

Location: USA

Interventions Group A (n=59 [56 completers]): comprehensive care ( usual treatment  + 

cognitive behavioral therapy (CBT) and methods employed in 

multidisciplinary management of chronic pain including exercises for jaw 

stretching and jaw muscle relaxation)

Group B (n=58 [51 completers]): usual treatment  (at the discretion of the 

attending dentist: intraoral occlusal appliance + physiotherapy + 

medication + patient education including self-care behaviors)

Outcomes Characteristic pain Intensity (CPI)

Pain interference score (0-10)

Ability to control pain (0-6)

Somatization (SCL-90-R)

Depression (SCL-90-R)

Helpfulness of treatment

Satisfaction with treatment

Unassisted jaw opening without pain (mm)

Unassisted jaw opening with pain (mm)

Maximum assisted opening (mm)

Number of muscle sites tender to palpation (16 extraoral +4 intraoral sites)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: ...117 (62.9%) agreed to participate and were 

assigned randomly to... (one of the two groups)

From correspondence: according to a coauthor, the 

standard method for this research team corresponds to 

the blocked randomization using different block sizes.

Allocation concealment 

(selection bias)

Low risk Not reported in the article.

From correspondence: according to a coauthor, the 

standard method of randomization includes the 

concealment of the allocation to the personnel until start 

the trial.

Blinding of participants and 

personnel (performance bias)

Low risk No blinding, but the outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: All clinical baseline and follow-up study data 

collection were performed by calibrated and reliable 

clinical examiners not participating in the RCT and 

blinded to the study group to which patients were 

assigned."

Incomplete outcome data 

(attrition bias)

Low risk ITT analysis without imputations.

From correspondence: We did not do any imputation

Comparison of study completers and dropouts was 

conducted.
Selective reporting (reporting 

bias)

Unclear risk The number of participants for each outcome is not clear. 

Quote: there are small differences in numbers of 

patients across some analyses
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Other bias Low risk Free of other bias

Dworkin 2002b

Methods RCT. Single center; two parallel groups. Treatment for 2.5 months, 

follow-up for 12 months.

Participants 124 patients: mean age 37.5 (SE=1.09) [mean age group A= 37.4 

(SE=4.2), mean age group B= 38.0 (SE=3.6)]; 84.68% women; education 

level higher than high school group A=91.8%, education level higher than 

high school group B=66.7% (groups differed significantly).

Inclusion criteria: age 18-70 yrs.; self-report of pain in the masticatory 

muscles, TMJ, region in front of the ear or inside the ear, or report of 

stiffness or other symptoms of discomfort in the same orofacial region; 

RDC/TMD Axis II GCP score of 0, I or II-Low

Exclusion criteria: pain attributable to confirmed migraine or head pain 

condition other than tension headache; acute infection or other significant 

disease of the teeth, ears, eyes, nose, or throat; presence of significant or 

debilitating chronic physical or mental illness; necessity for emergency 

TMD treatment.

Location: USA

Interventions Group A (n=61): self-care intervention (manual-based individual 3 session 

of self-care including cognitive-behavioral methods)

Group B (n=63): usual treatment  (at discretion of the attending dentist: 

physiotherapy, medications, occlusal appliance, and patient education 

including some components of self-care)

Outcomes Characteristic pain Intensity (CPI)

Graded Chronic Pain Scale (GCPS)

Somatization (SCL-90-R)

Depression (SCL-90-R)

Helpfulness of treatment (0-10)

Satisfaction with treatment (0-5)

Unassisted jaw opening without pain (mm)

Unassisted jaw opening with pain (mm)

Maximum assisted opening (mm)

Number of muscle sites tender to palpation (0-16)

Increase of knowledge (0-10)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: The standard methods used in this study for 

randomizing

From correspondence:  according to a coauthor, the 

standard method  for this research team corresponds to 

the blocked randomization using different block sizes

Allocation concealment 

(selection bias)

Low risk Not reported in article.

From correspondence: according to a coauthor, the 

standard method of randomization includes the 

concealment of the allocation to the personnel until start 

the trial.

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack
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Blinding of outcome 

assessment (detection bias)

Low risk Quote: All clinical baseline and follow-up study data 

collection were performed by calibrated and reliable 

clinical examiners not participating in the RCT and 

blinded to the study group to which patients were 

assigned."

Incomplete outcome data 

(attrition bias)

Low risk Quote:  only the results of intent-to-treat analyses are 

reported."

Analysis of non completers

Selective reporting (reporting 

bias)

Unclear risk All expected outcomes were reported.

Quote: All analyses present results for patients for 

whom data are available although there are small 

differences in numbers of patients across some analyses

Comment: not possible to define the mentioned 

differences

Other bias Low risk Free of other bias

Ekberg 2004

Methods RCT. Single center; two parallel groups. Follow-up for 10 weeks, follow-up 

for 12 months reported in two separate articles.

Participants 60 patients: mean age=29 (±12; R=14-56); mean age group A=31 

(R=14-54), mean age group B=28 (R=14-56); 86.67% women; 80% 

Scandinavian, 6.67% other Europeans, 6.67% Asian, 6.67% Latin 

Americans; 18.33% Elementary school, 53.33% High school, 28.33% 

College; median duration of pain =27 months (R=1-420)

Inclusion criteria: myofascial pain according to RDC/TMD, pain of muscular 

origin with or without limited opening, including a complaint of pain 

associated with localized areas of tenderness to palpation in masticatory 

muscles, combined with self-assessed myofascial pain of at least 40 mm 

on VAS.

Exclusion criteria: temporomandibular joint (TMJ) pain verified by interview 

and clinical examination; previous treatment for TMD; use of complete 

dentures; history of psychiatric disorders or symptoms related to disease in 

other components of the stomatognathic system (e.g. toothache, 

neuralgia).

Location: Sweden

Interventions Group A (n=30): stabilization appliance in centric relation with 

canine-protected articulation; nocturnal wearing for 10 weeks

Group B (n=30, at long-term 17 were assigned to other treatment): palatal 

non-occlusal appliance, nocturnal wearing for 10 weeks

Outcomes Frequency of myofascial pain.

Intensity of pain (VAS), pain at rest, pain during mandibular movements.

Number of sites and degree of tenderness on masticatory muscles

TMJ sounds

Maximal opening capacity

Awareness of clenching/grinding

Improvement of overall subjective symptoms

Notes The articles in 2003 (167) and 2004 reported information about the RCT at 

short- and long-term respectively. The paper in 2006 refers to the 

headache outcomes and possible influencing factors.

Risk of bias table
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Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: randomization by using 10 series of 

consecutively numbered, sealed, opaque envelopes. 

Each envelope contained a treatment specification. This 

procedure was repeated until patients were found for the 

study.

Allocation concealment 

(selection bias)

Low risk Quote: One independent person carried out the 

randomization by using 10 series of consecutively 

numbered, sealed, opaque envelopes.

Blinding of participants and 

personnel (performance bias)

Low risk Not possible blinding, but this lack is unlikely to influence 

the outcomes

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The first specialist (who performed the evaluation 

after treatment), thus, had no information as to which 

group the patients belonged.

Incomplete outcome data 

(attrition bias)

Low risk
No drop outs at short-term. Intent-to-treat analysis at 

long-term

Selective reporting (reporting 

bias)

Low risk High consistency with previous report (Ekberg 2003 

(167))

Other bias Low risk Free of other bias

Félicio 2010

Methods RCT. Single center; four parallel groups. Follow-up for 120 days.

Participants 30 patients (randomized) + 10 healthy subjects (not randomized): mean 

age group A=31 (R=13-43), mean age group B=29 (R=17-64), mean age 

group C=34 (R=14-63), mean age group D=27 (R=18-68); 100% women.

Inclusion criteria: long-lasting associated articular and muscular TMD 

based on the RDC/TMD, For control group: absence of TMD.

Exclusion criteria: associated neurological or cognitive deficit, previous or 

current tumors or traumas in the head and neck region, and orthodontic 

treatment.

Location: Brazil

Interventions Group A (n=10): Oral myofunctional therapy (OMT)

Group B (n=10): Occlusal splint

Group C (n=10): Symptomatic control (no treatment)

Group D (n=10): Asymptomatic control 

Outcomes Mandibular range motion

TMJ function

Muscle and TMJ tenderness to palpation

Pain during movements.

Perception regarding the disorder (Helkimo s Anamnestic Dysfunction 

Index and ProTMDMulti Protocol)

Orofacial Myofunctional evaluation with scores (OMES Protocol)

Notes

Risk of bias table
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Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Low risk
Quote: using the GraphPad software

Allocation concealment (selection 

bias)

Low risk Not reported in article.

From correspondence: central allocation managed 

by the leader author

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely 

to be influenced by this lack.

Blinding of outcome assessment 

(detection bias)

Unclear risk
No blinding

Incomplete outcome data 

(attrition bias)

Unclear risk Quote: All subjects with TMD and AC subjects 

selected were considered for analysis

Selective reporting (reporting bias) Low risk
The principal outcomes were completely reported.

Other bias Low risk Free of other bias

Jokstad 2005

Methods RCT. Single center; two parallel groups. Follow-up for 3 months.

Participants 40 patients: mean age=37 (R=17-62), mean age group A=34, mean age 

group B=39; 87.5% women

Inclusion criteria: adults; common symptoms of TMD (i.e. impaired range 

of movement, impaired TM-joint function, muscle pain, TM-joint pain, 

and/or pain on movement of the mandible); positive diagnosis according to 

RDC/TMD; possible benefit from splint therapy.

Exclusion criteria:  presence of complete or removable partial prostheses 

with distal extensions or other treatments for TMD during the study, and 

individuals with recent facial or cervical trauma.

Location: Norway

Interventions Group A (n=20): stabilization splint (Michigan type) with canine rise during 

lateral excursions, nocturnal wearing + counseling and muscle relaxation 

exercises

Group B (n=20 [18]): Nociceptive Trigeminal Inhibition-tension suppression 

system (NTI-tss) splint, nocturnal wearing + counseling and muscle 

relaxation exercises

Outcomes Pain VAS

Maximal unassisted jaw opening

Muscle and TMJ tenderness upon palpation

Comfort with splint therapy

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: The allocation was randomized and done 

consecutively by someone using a random number list

Allocation concealment 

(selection bias)

Low risk Quote: This person was independent of the trial and 

unaware of the patient names or diagnoses, and was not 

involved at any stage in the clinical treatment phase. An 

allocation list kept by this person was used at the 
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completion of the trial to verify that the patients had been 

correctly assigned into the allocated splint group. 

Blinding of participants and 

personnel (performance bias)

Low risk Incomplete blinding, but the outcomes are not likely to be 

influenced  by this lack.

Quote:  One dentist (A.M.) provided all the treatments 

throughout the full clinical trial period, and was the only 

individual who knew the splint type patient codes.

Blinding of outcome 

assessment (detection bias)

Low risk Assessment by a blinded physical therapist (s. 

performance bias)

Incomplete outcome data 

(attrition bias)

Low risk Explanation for drop outs. Reasons for missing outcome 

data unlikely to be related to true outcome

Selective reporting (reporting 

bias)

Low risk
All expected outcomes were reported

Other bias Low risk Free of other bias

Kuttila 2002

Methods RCT. Single center; two parallel groups. Follow up (treatment) for 10 

weeks.

Participants 36 patients: mean age group A=45 (25-65); mean age group B=47 (25-65); 

75% women.

Inclusion criteria: secondary otalgia; TMD diagnosis following a clinical 

stomatognathic examination and a comprehensive interview, and then 

classified according to the American Academy of Orofacial Pain; active 

TMD treatment need according to Kuttila

Exclusion criteria: primary otalgia;previous treatment for TMD; complete 

dentures wearers; history of psychiatric disorder; symptoms of neuralgias 

or toothache.

Location: Finland

Interventions Group A (n=18): stabilization splint in centric relation with canine guidance 

and without any mediotrusion contacts during lateral slides, nocturnal 

wearing for 10 weeks

Group B (n=18 [16]): non-occluding palatal splint, nocturnal wearing for 10 

weeks

Outcomes Secondary otalgia symptoms (VAS)

Tenderness on masticatory muscle, and on TMJ

Joint sounds.

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk Quote: subjects were randomly allocated to the splint 

treatment group and the control group by randomizing 

the first splint type by lot and, thereafter, alternating 

stabilization splint and control splint treatment for the 

consecutive subjects

Allocation concealment 

(selection bias)

High risk
Alternation (s. adequate sequence generation)
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Blinding of participants and 

personnel (performance bias)

Low risk Participants blinded. Incomplete blinding, but not likely to 

influence the outcomes

Quote: (subjects) agreed to participate in the splint 

treatment study with a double-blind set-up .

Blinding of outcome 

assessment (detection bias)

Low risk Quote: subjects were reexamined by the same 

clinician (MK) who examined them before the treatment 

without knowing the type of splint used.

Incomplete outcome data 

(attrition bias)

Low risk Drop outs reported. Not considered for analysis.

Reasons for missing data unlikely to be related to true 

outcome
Selective reporting (reporting 

bias)

High risk Some outcomes in the results section were not 

previously specified

Other bias Low risk Free of other bias

Litt 2010

Methods RCT. Single center; two parallel groups. 6 weeks treatment, follow-up for 

12 months.

Participants 101 patients: mean age 39.4 (SD=12.1); 84.16% women; years of 

education=14.7 (SD=2.5); 79% Caucasian, 9% African-American, 9% 

Hispanic, 3% self-described as other; average duration of pain 6.7 

(SD=6.6); mean pain intensity 3.5 on a scale to 6 (SD=1.3)

Inclusion criteria: pain in TM area for at least 3 months, positive axis I 

diagnosis on RDC/TMD.

Exclusion criteria: contraindication to TMD treatment; history of TMJ 

surgery; extensive anatomical destruction or deterioration of the TMJ; 

rheumatoid disease; neuropathic or odontogenic pain; psychosis; current 

use of antidepressants, anxiolytics or opioid pain medication; pregnancy; 

no local language skills. 

Location: USA

Interventions Group A (n=49): standard treatment group (STD)(splint 4 weeks 

continuously and later only a night guard +soft diet+ naproxen sodium 

550mg po BID during 5 weeks, alternatively extra strength acetaminophen 

in case of gastric ulcer disease)

Group B (n=52): STD+ cognitive-behavioral treatment (rationale for 

treatment + relaxation training and self-efficacy enhancement + masseter 

EMG biofeedback assisted relaxation + habit modification + combating 

negative thoughts and catastrophization + stress management)

Outcomes Pain interference score (MPI)

Pain severity (MPI)

Coping

Somatization

Depression

Catastrophizing

Influencing factors (mediators, moderators)

Readiness

Self efficacy

Notes Principal data from the study by Litt (2010)(344). The report published in 

2009 (343) refers to a subset of the sample.

Risk of bias table
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Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "(groups were randomized)... using a 

computerized urn randomization procedure

Allocation concealment 

(selection bias)

Low risk Not reported

Comment: high unpredictability for urn design

Blinding of participants and 

personnel (performance bias)

Low risk No blinding, but the review authors judge that the 

outcome measurement is not likely to be influenced by 

lack of blinding

Blinding of outcome 

assessment (detection bias)

Unclear risk Long-term data were obtained by in-person interviews 

(not blinded assessor).

Incomplete outcome data 

(attrition bias)

Low risk ITT analysis. Reasons for missing outcome data unlikely 

to be related to true outcome.

From correspondence: There were no differences in 

reasons by treatment condition.

The groups were balanced in numbers.

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Magnusson 1999

Methods RCT. Single center; two parallel groups. Follow-up for 6 months

Participants 26 patients: mean age group A=37 (R=16-67); mean age group B=32 

(R=20-50)

Inclusion criteria: myogenous TMD patients; patients referred to specialist 

clinic where the main subjective symptom was tension-type headache 

and/or orofacial pain of non-neurogenic or non-dental origin; history of pain 

of at least one year.

Exclusion criteria: previous TMD treatment; general disease affecting the 

masticatory system; obvious morphological or functional malocclusion.

Location: Sweden

Interventions Group A (n=14 [9]): Michigan stabilization appliance, wore during night

Group B (n=12 [9]): therapeutic jaw exercises (stretching and 

proprioceptive neuromuscular facilitation)

Outcomes Helkimo Clinical dysfunction index: Impaired mandibular mobility; impaired 

TMJ function; TMJ pain; muscle pain; pain on movement

Helkimo Anamnestic Index: Joint sound; tiredness in jaws; difficulty in 

opening the mouth; pain when opening the mouth; pain in the face or jaws.

Notes After 3 months, some of the patients (n=8) were assigned to a combined 

treatment.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: The patients were randomly assigned to receive 

either jaw exercises or interocclusal appliance therapy

From correspondence: shuffled envelopes
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Allocation concealment 

(selection bias)

Unclear risk Not reported in article

From correspondence: When a patient fulfilled the 

inclusion criteria, we opened an envelope and checked 

what treatment the patient was to receive.

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Unclear risk
No blinding

Incomplete outcome data 

(attrition bias)

Unclear risk Reasons for missing data are unlikely related to true 

outcome, and are balanced in groups

Selective reporting (reporting 

bias)

Low risk Include all expected outcomes. The authors follow a 

standardized functional examination in their research.

Other bias Low risk Free of other bias

Magnusson 2004

Methods RCT. Single center; two parallel groups. Follow-up for 6 months.

Participants 28 (out of 30) patients: mean age group A analyzed =31 (R=16-70), mean 

age group B analyzed=32 (R=21-61); 75% women; mean duration of 

symptoms group A= 6 yrs (R=0.5-35 yrs.); mean duration of symptoms 

group B= 7 yrs (R=0.5-30 yrs.)

Inclusion criteria: 16 yrs. or older; duration of symptoms of at least 6 

months; at least 12 teeth in the upper jaw and 12 teeth in the lower jaw; 

moderate or severe clinical signs of dysfunction according to Helkimo 

clinical dysfunction index, pronounced subjective symptoms according to 

Helkimo anamnestic index, or frequent tension type headache.

Exclusion criteria: ongoing TMD treatment or splint therapy during the last 

year; indication of other kind of therapy or a combination of treatments;  

front teeth with periodontitis or fixed partial dentures; pronounced pre- or 

postnormal occlusion; deep bite; language difficulties; psychic disorder.

Location: Sweden

Interventions Group A (n=14): stabilization appliance in retruded contact position (RCP) 

and in an area 0.5-1.0mm anterior to RCP with canine-guidance during 

lateral and protrusive movements; nocturnal wearing

Group B (n=14 [10]): NTI appliance adjusted to a point contact to the 

central mandibular incisors in RCP and during protrusive movement, only 

the mandibular incisors contacted the device during lateral excursions; 

nocturnal wearing

Outcomes TMJ sounds, jaw fatigue, difficulties in mouth opening,

Muscle and TMJ pain upon palpation

Range of mandibular motion, impaired mandibular mobility, impaired TMJ 

functionPain in face or jaws during jaw movements, and at rest

Tension type headache

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: By lot, made by a dental assistant were 

randomly allocated to receive...

Allocation concealment 

(selection bias)

Unclear risk
Quote: made by a dental assistant
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Blinding of participants and 

personnel (performance bias)

Low risk Not possible blinding, but this lack is unlikely to influence 

the outcomes

Blinding of outcome 

assessment (detection bias)

Low risk Quote: This examination was made by one  and the 

same examiner (MH) who did not know which treatment 

the individual patient received

Incomplete outcome data 

(attrition bias)

Low risk No statistical analysis. Original data available. Drop outs 

reported

Selective reporting (reporting 

bias)

Low risk Include all expected outcomes. The authors follow a 

standardized functional examination in their research.

Other bias Low risk Free of other bias

Michelotti 2012

Methods RCT. Single center; two parallel groups. Follow-up for 3 months.

Participants 41 (out of 44) patients: mean age 31.2 (11.8); 88.57% women.

Inclusion criteria: Myofascial pain Diagnosis (RDC/TMD), and absence of 

objective evidence of joint pathology or dysfunction. Muscle pain greater 

than 30mm VAS

Exclusion criteria: Disc displacement with or without reduction, 

arthrogenous TMD with pain or RX alterations in TMJ; other orofacial 

conditions; other TMD treatments performed in the last 3 months; 

neurological or psychiatric disorders, or both; history of abuse of 

medication; use of splint in the preceding year

Location: Italy

Interventions Group A (n=23): Education only (self-care, home exercise group focused 

on habit-reversal techniques, education about TMD)

Group B (n=18): stabilization Splint only

Outcomes Pain intensity (VAS)

Unassisted jaw opening without pain (mm)

Headache (VAS)

Pain during chewing (VAS)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk
Balance block randomization

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. Outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: second examiner, who was masked as to the 

patient s treatment performed the baseline assessment 

and 3 months after still masked

Incomplete outcome data 

(attrition bias)

Unclear risk Data of drop outs vs. completers. Insufficient information 

about completers.

Selective reporting (reporting 

bias)

Low risk
All expected outcomes were reported

Other bias Low risk Free of other bias
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Nilsson 2011

Methods RCT. Single center; two parallel groups. Follow-up for 12 months.

Participants 80 patients: mean age group A=35 (±15) (R=14-67), mean age group B= 

33 (±14)(13-68); 80.82% women; median months of pain duration group 

A=24 (R=3-360), median months of pain duration group B=24 (R=4-72)

Subset of the sample: 48 patients (group A=21, group B=27): mean age 36 

(R=14-64); 77.08% women

Inclusion criteria: at least 3 month of reported TMD pain, verified by a 

history questionnaire and a clinical examination according to the 

RDCTMD; at least 40 mm on VAS for worst TMD pain;  full dentition with 

sustained molar support but third molars or two other missing teeth was 

accepted.

Exclusion criteria: previous treatment with occlusal appliances, symptoms 

related to disease in other parts of the stomatognathic system (e.g. 

toothache, neuralgia); pain due to systemic disease (e.g. rheumatoid 

arthritis); fibromyalgia; whiplash-associated disorder; history of psychiatric 

disorders; no local language skills.

Location:Sweden

Interventions Group A (n=40 [36]): resilient appliance 4-mm thick adjusted to occlude 

with contacts in the molar, premolar, and canine regions

Group B (n=40 [37]): palatal hard non-occlusal appliance

Outcomes Characteristic Pain intensity (CPI)

Physical functioning measured by Jaw disability checklist

Emotional functioning measured by SCL-90-R

Coping ability measured by 29-item Sense of coherence (SoC)

Global improvement

Adverse effects

Notes This study published on 2011 shows the results at long-term of the RCT 

which is extensively explained on a written version (ISBN/ISSN 

91-7104-311-X/0348-6672) published on 2010.

The article of Limchaicana 2009(excluded study) reports on MRI findings 

in a subset of the sample. The paper of Nilsson & Ekberg 2010(416) 

shows results on the Sense of Coherence, and a complete overall of the 

RCT was reported in the article of Nilsson 2010(419)

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: The dental assistant randomized the patients in 

blocks of 10 to one of the two groups..."

Allocation concealment 

(selection bias)

Low risk Quote: To exclude involvement of the treatment, the 

independent dental assistant to each dentist (ECE, HN) 

allocated the patients  Each block included five 

concealed sheets with the text resilient appliance  and 

five with the text control appliance"

Blinding of participants and 

personnel (performance bias)

Low risk Participants and personnel not blinded, but the outcomes 

are not likely to be influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The same examiners evaluated the patients after 

treatment. Both examiners were blinded to group 

assignment.
Incomplete outcome data 

(attrition bias)

Low risk
Intent-to-treat analysis



Occlusal appliances for Temporomandibular Disorders 13-Nov-2013

Review Manager 5.1 17

Selective reporting (reporting 

bias)

Low risk
High consistency into the different reports

Other bias Low risk Free of other bias

Ozkan 2011

Methods RCT. Single center two groups. Treatment for 1 week/3months, follow-up 

for 12 weeks after completing treatment.

Participants 50 participants: mean age=30.38; 88%women

Inclusion criteria: pain of muscular origin with or without limited opening, 

duration of pain at least 3 months including a complaint of pain associated 

with localized areas of tenderness to palpation in masticatory muscles, 

combined with self-assessed myofascial pain of at least 40 mm on VAS.

Exclusion criteria: odontogenic reasons for the orofacial pain; evidence of 

bone pathology (rheumatoid arthritis, osteoarthrosis, condylar resorption) 

and TMJ pain; previous treatment for TMD; use of complete dentures; 

other causes of pain (e.g. trigeminal neuralgia, atypical facial pain)

Location: Turkey

Interventions Group A (n=25): stabilization splint (splint at night for a period of three 

months)

Group B (n=25): stabilization splint + injections into trigger points (2 

sessions with solution of 0.5 ml lidocaine + 0.5 ml saline; and a third 

session with 0.1 ml triamcinolone acetanide. 22 injections in masseter 

muscle, 13 injections in temporalis, and 20 injections in lateral pterygoid 

muscles).

Outcomes Maximal incisal opening (MIO), Pain during mandibular 

movements, and at rest 

Number of trigger points in masticatory muscles

Intensity of myofascial pain (VAS)

Frequency of myofascial pain

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk
Quote: "...and randomly assigned to two equal Group"

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Unclear risk
No possible blinding

Blinding of outcome 

assessment (detection bias)

Unclear risk
Not addressed

Incomplete outcome data 

(attrition bias)

Unclear risk
Not addressed

Selective reporting (reporting 

bias)

Low risk Include all expected outcomes

Other bias Unclear risk Interventions have different duration, but follow-up 

was considered since treatment was completed.
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Raphael 2001

Methods RCT. Single center; two parallel groups. Follow-up for 6 weeks.

Participants 63 (out of 68) patients: mean age analyzed group =33.7 (SD=10.9); 100% 

women; mean of years of education= 14.4 (SD=2.2); 78% self-identified 

White; mean pain intensity in the last two weeks before start of trial 4.5 

(±1.8); mean pain duration 5 yrs. (30% ≤ 1yr; 19% ≥ 10yrs.)

Inclusion criteria: women; myofascial pain diagnosis according to 

RDC/TMD (facial pain complaint, tenderness to palpation at three or more 

of 20 masticatory muscle sites), MFP patients meeting criteria for 

additional TMDs such as osteoarthritis of the TMJ were not automatically 

excluded, providing that their chief complaint was determined to be pain of 

muscle origin (as opposed to clicking sounds or difficulty opening their 

mouth); at least six maxillary and six mandibular posterior natural teeth 

(i.e. without crowns) that occluded; local language skills.

Exclusion criteria: currently undergoing orthodontic treatment; previous 

treatment for TMD or bruxism with oral splint.

Location: USA

Interventions Group A (n=32): maxillary flat-plane hard acrylic splint, nocturnal wearing 

(during sleep) + conservative treatments (soft diet, moist heat/massage, 

exercise, OTC NSAIDs)

Group B (n=31): palatal-only splint without interfering occlusion + 

conservative treatments

Outcomes Pain to palpation, average pain, worst pain

Mood (10-point scale), functional outcome (questionnaire), interference in 

daily activities (10-point scale)

Depression SCL-90

Expectations for improvement (4-point scale)

Bruxism self-report, and bruxism wear turnover reported in a subset of the 

sample (second report (462))

Notes The article of Raphael 2003 (462) reports about the severity of bruxism as 

a predictor of the splint efficacy in a subset of the sample.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk Quote:  (subjects) were randomly assigned to 

treatment with either an active or palatal-only splint

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Unclear risk
Not addressed

Blinding of outcome 

assessment (detection bias)

Low risk Quote: To keep RDC clinicians blind not the same 

clinician as the one who conducted the RDC 

examinations at baseline and at the six-week follow-up 

visit

Incomplete outcome data 

(attrition bias)

Low risk
As treated  analysis, with balanced groups

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias
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Tavera 2012

Methods RCT. Single center, three parallel groups. Follow-up for 3 months

Participants 152 enrolled [out of 175 randomized] participants: mean age=37.2; 

84.03%womenInclusion criteria: jaw pain or dysfunction; completed informed consent 

process; RDC/TMD diagnosis (at least one of the following: myofascial 

pain, arthralgia, disc displacement with reduction); presence of one or 

more of the following findings 

associated with pain as demonstrated with a VAS score of >4: increased 

(>60 mm) or decreased (<40 mm) range of 

interincisal jaw opening, pain upon any jaw movement, pain on digital 

palpation (~1 lb. pressure) of the periauricular 

area or external auditory meatal areas, pain on digital palpation (~1 lb. 

pressure) in two or more muscles of mastication, or joint sound with pain.

Excluded criteria: diagnosis of rheumatoid arthritis, osteoarthritis, 

osteoarthrosis or another connective tissue 

disorder; a history of direct trauma to the jaw; use of an occlusal appliance 

to treat a TMD within the previous six months; prior TMJ or ear surgery; 

physical or behavioral disorder, which, in the opinion of the principal 

investigator, would interfere with the use of the device or compliance with 

the study protocol; unsuitable ear canal anatomy (e.g., congenital 

deformity) not allowing for fit of the study device; use of a narcotic pain 

medication in the last seven days, or aspirin or a nonsteroidal 

anti-inflammatory agent in the last 24 hours; a history of ear pain unrelated 

to TMJ; a history of ear drainage in the past two years; active ear drainage, 

swelling, or redness as observed on targeted physical exam; not an 

appropriate candidate for an intraoral splint due to missing or poor quality 

dentition or untreated pain of dental origin.

Location: Mexico

Interventions Group A (n=60): TMDes (ear system) device (all day wearing)

Group B (n=64): stabilization splint (nocturnal wearing)

Group C (n=28): jaw exercise + heat application for 10 min.

Outcomes Craniomandibular Index

Pain (VAS)

Sunbjective pain (Symptom Severity Index [SSI])

TMJ Scale

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation (selection 

bias)

Unclear risk Quote: "...were randomly assigned..."

Allocation concealment (selection bias) Unclear risk Not addressed

Blinding of participants and personnel 

(performance bias)

Low risk
No possible blinding.

Blinding of outcome assessment 

(detection bias)

Unclear risk
No blinding

Incomplete outcome data (attrition bias) Unclear risk Missing data balanced in groups. 

Reasons not reported

Selective reporting (reporting bias) Low risk Include all expected outcomes

Other bias Low risk Free of other bias
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Truelove 2006

Methods RCT. Single center; three parallel groups. Follow-up for 12 months.

Participants 200 patients: mean age group A=36 (±11), mean age group B=36 (±11), 

mean age group C=35 (±12); 86% women; 75.5% education more than 

high school; 8.5% race Nonwhite; mean number of yrs. with facial pain 

group A=5±5, mean number of yrs. with facial pain group A=6±9, mean 

number of yrs. with facial pain group A=5±6

Inclusion criteria: age 18-60 yrs.; RDC/TMD Axis I diagnosis of myofacial 

pain (Group Ia or Ib) with or without a concurrent diagnosis of arthralgia 

(Group IIIa) or disk displacement with reduction (Group IIa), as well as an 

RDC/TMD Axis II Graded Chronic Pain score of Grade I (low pain) or 

Grade II (high pain), both of which had no or minimal pain-related 

psychosocial interference.

Exclusion criteria: any other RDC/TMD Axis I diagnosis (for example, 

arthritis, disk displacement without reduction); any systemic arthritis

or other serious medical complications, full dentures; major psychological 

disorders; current satisfactory use of splint; no local language skills

Location: USA

Interventions Group A (n=64): usual treatment (self-care: jaw relaxation, reduction of 

parafunction, thermal packs, NSAIDs, passive opening stretches and 

suggestions about stress reduction)

Group B (n=68): usual treatment + hard splint in centric occlusion 

nocturnal wearing and two additional hours daily while awake throughout 

the three-month and twelve-month follow-up

Group C (n=68): usual treatment + soft splint in centric occlusion, nocturnal 

wearing and two additional hours daily while awake throughout the 

three-month and twelve-month follow-up

Outcomes Self report findings: CPI; pain duration; self reported TMD symptoms (TMJ 

clicking/popping sounds, TMJ grating sounds, TMJ locking/catching, 

tinnitus, jaw clenching-diurnal, jaw clenching-nocturnal, limitation in 

chewing).

Clinical examination: range of motion (assisted and unassisted jaw 

opening); joint sounds; muscle and TMJ palpation pain (number of sites); 

RDC/TMD diagnoses

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: We generated randomization assignments using 

randomly selected block sizes of six, nine or 12 and 

stratified them by provider.

Allocation concealment 

(selection bias)

Low risk Quote: We concealed randomization to all study 

personnel until after we obtained the subjects  consent

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The research dental hygienists conducting 

follow-up data collection were blinded to subject 

treatment group
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Incomplete outcome data 

(attrition bias)

Low risk Quote: we took a conservative approach of carrying 

forward the last observation if the subject dropped out 

before month 12.

Intent-to-treat analysis. Attritions reported and analyzed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Vicente-Barrero 2012

Methods RCT. Single center, two parallel groups. Follow-up fpr 30 days.

Participants 20 participants: mean age=39 (R=18-58); 85% women

Inclusion criteria: Three-month or longer history of at least two of the 

following signs or symptoms: pain upon palpation of the 

temporomandibular joint (TMJ) or associated muscles of mastication, 

restriction or deviation of jaw movement, headache plus joint noise. 

Headache and joint noise were not considered when they occurred 

separately; legal age ;normal vertical dimension with complete or almost 

complete dentition.

Exclusion criteria: Legal involvement such as traffic accidents, sick leave, 

etc.; dental malocclusion with variations from normal vertical dimension; 

malignancies or other diseases, especially those involving other joints; 

bone and/or degenerative diseases; headache associated with general 

organic conditions; fibromyalgia; mental disorders; previous treatment with 

acupuncture and/or decompression splint; previous surgery of the TMJ; 

orthodontic treatment at the time of the study; wearing a complete 

removable prosthesis; allergy to metal.

Interventions Group A (n=10): acupuncture (15 30 min. sessions with local EX-HN5, SJ 

21, GB2, SJ17, ST6 acupoints and distal LI-4, ST-36, SJ5 and GB34 

acupoints) with steel 0.25 mm x 25 mm needles to a depth of 3-5mm 

epicutaneous.

Group B (n=10): decompression splint (nocturnal wearing)

Outcomes Mouth opening and lateral jaw-deviation (mm) 

Sensitivity to pressure on preauricular area, masseter muscle, temporal 

muscle and trapezius (pounds)

Pain (VAS)

Notes No comparison between groups.

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Unclear risk
Quote: "Patients were randomly allocated..."

Allocation concealment (selection 

bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk
No possible blinding

Blinding of outcome assessment 

(detection bias)

High risk The same operator was responsible for the 

examination before and after treatment.

Incomplete outcome data (attrition 

bias)

Unclear risk
Not sufficient information

Selective reporting (reporting bias) High risk Insufficient report of outcomes
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Other bias Unclear risk Insufficient information

Wassell 2004

Methods RCT. Multicenter; two parallel groups. Treatment for 12 weeks, follow-up 

for one year.

Participants 72 (out of 77) patients: mean age group A=37.9 (SD=12.6), mean age 

group B= 35.9 (SD=10.3); mean age analyzed men=35.1 (±8.7), mean age 

analyzed women=37.7 (±11.9); 87.5% women.

Inclusion criteria: aged ≥  18; pain in TMJ or muscles or both plus one or 

more of the following: joint sounds (clicking or crepitus), history of jaw 

locking or limitation of opening, muscle tenderness to palpation, TMJ 

tenderness to palpation; symptoms present for >4 weeks; sufficient teeth to 

support and occlude against a lower splint.

Exclusion criteria: patients who were dentists; requiring immediate 

treatment (eg. trauma or acute disc displacement without reduction); no 

agreement of the patient to participate.

Location: United Kingdom

Interventions Group A (n=34)(n=27*): Stabilizing splint (mandibular splint with anterior 

guidance and anterior occlusal stops only),full-time wearing

Group B (n=38, 17 assigned to other treatment at 6 weeks)(n=12*): Control 

non-occluding splint (lingual flange of acrylic from occlusal surfaces into 

the lingual sulcus), full-time wearing

Outcomes Pain intensity (VAS); pain diary

Number of tender muscles; number of headaches per week

TMJ Clicking; aggregate joint tenderness

Interincisal opening

Beck Hopelessness test; Spielberger Trait Anxiety test.

Notes *Second report at 1-year follow-up

Treatment was offered by general dentists who had attended courses 

about occlusion.

Some patients (excluded from analysis at 1-year follow-up) were referred 

for occlusal adjustment.

The article by Wassell et al. 2008 (604) reported in a subsample of this 

study an attempt to define improvers using the area under the curve (AUC) 

of VAS/time graphs of pain intensity.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: the random allocation of splints was 

predetermined for each GDP using a permuted block of 

ten. 

Allocation concealment 

(selection bias)

Low risk Central allocation

Quote: All dentists were blind to the allocation until the 

patient was registered into the trial. Letters were then 

sent to doctors and dentists informing them of their 

patients' involvement.

Blinding of participants and 

personnel (performance bias)

Low risk No blinding, but the review authors judge that the 

outcome is not likely to be influenced by lack of blinding
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Blinding of outcome 

assessment (detection bias)

Unclear risk Quote: the patient completed the VAS in the waiting 

room to reduce bias.

No blinding. The outcomes are not likely to be influenced 

by this lack.

Incomplete outcome data 

(attrition bias)

High risk Some of the attritions were explained as nonresponders 

patients to be referred for specialist treatment.

Selective reporting (reporting 

bias)

High risk Two outcomes were not completely reported. Results 

from psychological tests were not reported.

Other bias High risk Referral may mask not successful results from therapies

Öz 2010

Methods RCT. Single center; two parallel groups. Follow-up for 3 months.

Participants 40 (out of 44) patients: mean age group A=31.25 (±8.23), mean age group 

B=34.52 (±12.82); 85.0% women; mean years of education group A=9.65 

(±5.40); mean years of education group B=10.50 (±3.84); mean months of 

pain duration group A=8.2 (±2.40), mean months of pain duration group 

B=7.9 (±2.58)

Inclusion criteria: age 18-60 yrs.; diagnosis of MP according to RDC/TMD; 

natural posterior occlusion; no TMD treatment in the last 2 years; orofacial 

pain for at least 6 months.

Exclusion criteria: TMD of articular origin diagnosed according to 

RDC/TMD; psychiatric disorders, heart disease, or pacemakers; 

removable prosthesis or the absence of more than 1 tooth per quadrant 

and major malocclusion (anterior open bite, unilaterally maxillary lingual 

crossbite, overjet >6 mm, slide from the retruded contact position to 

intercuspal position >2 mm); pregnancy; symptoms that could be caused 

by other orofacial region diseases (eg, toothache, neuralgia, migraine); 

treatment or any medication for headache or bruxism during the previous 

year; local skin infections over the masseter muscle.

Location: Turkey

Interventions Group A (n=20): low-level laser therapy onto trigger points to 3J/cm
2 

by 

applying 300-mW output power for 10 sec. from a 2-mm distance; 2 times 

per week for 10 sessions

Group B (n=20): stabilization splint according to Okeson (432), full time 

wearing for 3 months

Outcomes Pain location

Pressure pain threshold (PPT)

Functional examination according to RDC/TMD: Active and passive mouth 

opening, muscle tenderness to palpation

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: were randomly divided into 2 groups. Patients 

in both groups were age and sex matched  

Randomization was done before the arrangements for 

the date of therapy were made.

From correspondence: they (the patients) were divided 

in two groups; men and women. Then men were grouped 

into 2 age groups; 18-40, 40-60. The men in 18-40 group 

were divided into two groups; one group for study, one 
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group for control. By every procedure, the groups were 

equal in number and the selection was done on the 

name list randomly: first name for one group, second for 

the other. Each division was performed by 

different prosthodontists in the department. The names 

of them were not included in the study. The same 

procedure was done for the women group, too .

Allocation concealment 

(selection bias)

High risk Quote: Selection bias was considered through a defined 

and concealed randomization process

From correspondence: alternation (s. random sequence 

generation)

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. This lack is not likely to influence 

the outcomes

Blinding of outcome 

assessment (detection bias)

Low risk Quote: Assessment of the participants was conducted 

by an independent investigator who was unaware of the 

study.

Incomplete outcome data 

(attrition bias)

Unclear risk
As treated  analysis. Balanced groups

Selective reporting (reporting 

bias)

Unclear risk
Insufficient information

Other bias Unclear risk The evaluation of the interventions differed in time due to 

different treatment duration

Footnotes

Characteristics of excluded studies

Al Quran 2006

Reason for exclusion Not randomized

Al-Saad 2001

Reason for exclusion Not randomized

Baad-Hansen 2007

Reason for exclusion Diagnosis: bruxism. 5 out of 10 patients presented TMD

Bakke 2008

Reason for exclusion No myogenous TMD patients

Berguer 2008

Reason for exclusion This study included conservative treatment as cointervention. The 

interventions compared were neurorefloxology vs. placebo

Conti 2006

Reason for exclusion No myogenous TMD patients
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Ekberg 1999

Reason for exclusion No myogenous TMD patients

Ekberg 2002

Reason for exclusion No myogenous TMD patients

Ekberg 2002b

Reason for exclusion No myogenous TMD patients

Fayed 2004

Reason for exclusion No myogenous TMD patients

Gavish 2002

Reason for exclusion Not randomized

Ghanem 2011

Reason for exclusion No myogenous TMD patients

Glaros 2007

Reason for exclusion RCT. Same intervention, with different instructions: Splint avoiding vs. 

splint maintaining contact

Grace 2002

Reason for exclusion

Haketa 2010

Reason for exclusion No myogenous TMD patients

Hamata 2009

Reason for exclusion Stabilization splint in CR vs MIC

Inchingolo 2011

Reason for exclusion No randomized

Limchaicana 2009

Reason for exclusion Second report of RCT. (s. Nilsson 2011)

Machon 2011

Reason for exclusion No myogenous TMD patients

Madani 2011

Reason for exclusion No myogenous TMD patients

Not randomized
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Maloney 2002

Reason for exclusion All groups received splint. Comparison between complementary physical 

therapy

Mejersjo 2008

Reason for exclusion No myogenous TMD patients

Minakuchi 2004

Reason for exclusion No myogenous TMD patients

Naikmasur 2008

Reason for exclusion Different duration of the interventions (soft splint)

Nakaoka 2009

Reason for exclusion No myogenous TMD patients

Nilner 2008

Reason for exclusion Secondary report of RCT Doepel 2012

Rizzati-Barbosa 2003

Reason for exclusion

Rohida 2010

Reason for exclusion No myogenous TMD patients

Schiffman 2007

Reason for exclusion No myogenous TMD patients

Schmitter 2005

Reason for exclusion No myogenous TMD patients

Stiesch-Scholz 2002

Reason for exclusion No myogenous TMD patients

Stiesch-Scholz 2005

Reason for exclusion No myogenous TMD patients

Tecco 2010

Reason for exclusion No myogenous TMD patients

Wahlund 2003

Reason for exclusion adolescents

Not randomized
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Wahlund 2003b

Reason for exclusion adolescents

Winocur 2002

Reason for exclusion

Footnotes

Characteristics of studies awaiting classification

Footnotes

Characteristics of ongoing studies

Footnotes

Summary of findings tables

Additional tables

Not randomized
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3.7  Psychosocial interventions for Myofascial Oral Pain 

 
 

Description of the intervention: Psychosocial intervention 

 

Psychosocial interventions are non-pharmacological therapies which highlight 

the psychological factor of chronic pain. Psychosocial interventions for TMD 

target psychobiological mechanisms and psychosomatic correlations in order to 

relieve pain and improve functionality. Two major strategies for TMD are the 

increase of the pain coping ability of the patient, and/or the intensification of the 

muscular activity awareness, controlling at the same time oral parafunctions 

(i.e. bruxism, thumb-sucking, onychophagia, and breathing disorders).  

Very often experts in TMD recommend psychosocial interventions as 

coadjuvant for traditional treatments like splint therapy. Interestingly, simple 

interventions planned for a control group in clinical trials of TMD resulted in 

approximate ranges of success than the experimental intervention. This 

observation led to investigate the placebo effect, but later the real influence of 

the conservative approach involving self-care strategies and counselling.   

Self care was first introduced in 1981 as a Medical Subject Heading (MeSH) 

under the definition: "Performance of activities or tasks traditionally performed 

by professional health care providers. The concept includes care of oneself or 

one's family and friends" [646]. The self-care strategies for TMD include different 

techniques to reduce the muscle overloading and symptomatology, for ex. 

relaxation training, jaw exercises. Advices and /or recommendations related to 

soft diet, application of hot and cold packs are frequently included in the self-

care strategies for TMD. 

The definition of counseling is widely variable depending on the subject in which 

is immerse, e.g. economics, education, ethics, legislation, etc. Counseling was 

introduced as a MeSH in 1966. The current definition according to the National 

Center for Biotechnology Information (NCBI) is "the giving of advice and 

assistance to individuals with educational or personal problems" [646]. 

In the case of TMD treatments, counseling is principally a resource to offer 

basic information about the possible etiology and pathogenesis of this condition, 

and the teaching of avoidance conduct potentially risky to worsen the 

associated symptomatology. Counseling can be regarded as a psychosocial 
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intervention, however as a part of the usual treatment for TMD represents a 

secondary intervention to the main effect of the occlusal splint. 

Some of the self-care strategies are intrinsically related to counseling, e.g. 

guidance in reduction of parafunctional jaw activities. These two terms, self-care 

and counseling, are not well defined for the TMD treatment, and habitually are 

used indistinctly. 

Among the multiple psychosocial interventions, some specific treatments have 

been proposed in focus to TMD, namely cognitive behavioral therapies, oral 

habit reversal (OHR) and hypnosis. The author describes here some 

considerations on these alternatives. 

 

• Cognitive Behavioral Therapies (CBT) essentially aims to improve the 

coping capacity of the patient, modifying the perception of the patient about 

himself and his relationship with the symptoms of TMD. In general, a treatment 

of CBT can combine teaching sessions of copying strategies, stress 

management, relaxation and imagery, showing improvements in many different 

conditions associated with chronic pain [52]. CBT for TMD is mainly based on 

skills training interventions focus on modifying the patient’s interpretation of 

pain, usually combined with educational approaches to provide information 

about the jaw function and TMD.  

 

• Other psychosocial intervention proposed for treating TMD is the Oral 

Habit Reversal (OHR), which derived from techniques to control tic disorders 

[95]. OHR has been indicated with some success in clinical series to modify 

damaging oral habits such as biting or chewing lips or cheeks [55] and bruxism 

[480]. An oral habit reversal treatment is focused on to counteract the action of 

noxious habit behaviors, which are repetitive, or stereotyped behaviors that 

have negative physical or social effects on the individual, in this case, the 

bruxism. The objective of this treatment is to replace a harmful behaviour by an 

alternative one, which competes as an adopted response for some habits, i.e. 

an innocuous habit take place of bruxism. They are usually combined with 

dental therapies.  

Regarding the treatment of facial pain, Gramling observed improvements on all 

measures of relative pain in TMD patients treated with oral habit reversal (in a 
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group format), compared to those in the control group [225]. Along the same line, 

Townsend found a significant reduction of maladaptive oral habits occurred 

from pre- to post-treatment and significant reductions in life stress and pain 

interference in TMD patients treated with habit oral reversal in a minimal 

therapist contact [563]. This article by Townsend reports a RCT on 20 women 

aging 18-55 yrs. with pain in the temporomandibular surrounding musculature. 

The study compared a group treated with oral habit reversal in a minimal 

therapist contact format against a wait-list control group. The OHR group 

showed a significant decrease in the pain measurements, life interference and 

life stress, and a lower frequency of oral habits compared to the wait-list group 

in the short-term. At a follow-up of 16 months only of the OHR group, results on 

pain continued showing a tendency to improvement.  

In respect of clinical pain relief, one study reported that OHR may be as 

effective as a behaviourally-modified splint therapy [214]. Glaros conducted a 

RCT with results on 8 women with myofacial pain, arthralgia or both diagnoses 

comparing the effects of the OHR with a splint therapy. Patients treated with 

OHR reported a significant effect on time meanwhile the group of splint therapy 

decreased values of pain without a statistical significance. Results on self-

reported pain at 1 year follow-up however, are not interpretable due to the use 

of different units of measurement for this outcome.  

Peterson suggests that habit reversal appears to be more effective in reducing 

the myofacial pain symptoms of TMD than in improving temporomandibular joint 

function. During clinical observations he found that the temporomandibular joint 

sounds were unexpectedly increased, although the pain was reduced [449].  

 

• Some interest in the use of hypnosis to control damaging habits 

relaunched the last decade. One study [611] showed significant differences post-

treatment among three treatment modalities: hypnosis, occlusal splint, and 

minimal intervention based on education. The group which underwent hypnosis 

decreased significantly values of pain. Moreover, hypnosis and splint therapy 

were more effective than the minimal treatment to reduce the muscle sensitivity, 

however there was no difference related to the range of jaw motion.  

Abrahamsen et al. [5] studied the effects of hypnosis in a RCT of 40 women with 

myofacial pain. In comparison to a control group which received relaxation 

instructions only, the hypnosis group presented a higher rate of pain relief at the 
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end of the treatment. It is notable that the coping strategy of reinterpretation of 

pain was used as a fundamental element of the hypnosis therapy, and was 

effectively more reported for the interventional group, but it did not fulfill every 

consideration to be a mediator. 

 

 How the intervention might work: Psychosocial intervention  

 

According to Aggarwal [14], psychosocial interventions for chronic orofacial pain 

target two different suspected mechanisms of pain generation: inactivity 

(avoiding behaviors), and over activity (emotional stress). 

The first model appeals to avoiding behaviors and negative cognition in 

response to prolonged and persistent pain. This inactivity would induce an 

exacerbated symptomatology in the affected area. 

On the other hand, the emotional stress model proposes that psychological 

factors trigger oral habits resulting in muscle hyperactivity and subsequent facial 

pain. In this sense, the bruxism for example can be considered to be an 

expression of high stress level and thus would require behavioral interventions, 

i.e. surface electromyographic biofeedback (sEMG), relaxation training, etc. 

As regards of TMD therapies, some psychosocial interventions better related to 

the emotional stress model, including hypnosis and oral habit reversal among 

others, principally tackle the parafunctional habits.  

Alternatively, there exists the possibility that psychosocial interventions target 

comorbid psychological disturbances, for instance depression or high 

somatisation, thus explaining the positive impact on TMD patients. It still 

remains this open question about the relevance of the psychological factors and 

the identification of the specific ones for TMD. 
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Results of the search 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 6. Study flow diagram: Psychosocial interventions for the treatment of Myofacial Pain 
(1999-2012) 

 
 
Included studies 

Multiple options of psychosocial interventions were reported during the last 13 

years. The author didactically divided these interventions into four categories. 

The first one involves relative simple interventions oriented to enhance the self-

control of the patient, i.e., counseling, self-care and their mutual reinforcement, 

and additionally their associations with other therapeutic agents. These 

interventions can be delivered for trained professionals other than 

psychologists. The second and third categories are psychotherapies which aim 

to improve coping abilities and behavioral management, namely cognitive 

behavioral therapies and hypnosis respectively, indicted alone or in combination 

with other treatments. The last category is a set of protocols closer to 

physiotherapeutic interventions which target harmful behaviors, increasing the 

awareness of muscular activity, e.g. physical self-regulation and EMG-

biofeedback. 

In the first category we found two studies on counseling: one study on 

counseling only (Conti 2012) and one trial on counseling plus placebo (Alencar 

2009). Eight studies focused on self-care strategies with or without additional 

treatments or placebos: Herman 2002, Kalamir 2012, Michelotti 2004, Michelotti 

Number of records identified 

through database searching:   

182   

Number of additional records 

identified through other 

sources: handsearching  

Number of records 

screened: 182 ( 

repited study) 

153 articles rejected. Reasons include: no RCTs, study 

did not include TMD patients, no myogenous TMD 

diagnosis, no adults in the sample 

Number of full texts 

assessed for 

elegibility: 29 

10 records excluded. Reasons include: no myogenous 

TMD diagnosis, no comparison group,no valid 

randomization, other intervention evaluated (posture 

training without psychological support), 4 repited 

studies 

Number of studies included in qualitative synthesis: 19 
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2012, Mulet 2007, Ritenbaugh 2012, Truelove 2006, Turner 2011. Seven RCTs 

reported self-care strategies plus counseling in combination with splint therapy 

(see Meta-analysis of “Usual treatment” vs. Psychosocial interventions):  

Carlson 2001, Conti 2012, Dworkin 2002a, Dworkin 2002b, Litt 2010, Truelove 

2006, Turner 2006. Three of them (Dworkin 2002a, Dworkin 2002b, Turner 

2006) implemented an imbalance intervention consisting of self-care strategies, 

counseling and indication of occlusal appliances according to the prescription of 

the dentist. The studies by Dworkin 2002a and Turner 2006 were especially 

concerned to the differences of two extra psychosocial interventions, viz. 

tailored self-care strategies and CBT. 

In the second category, we detected seven trials on cognitive behavioral 

therapies: one CBT only (Gardea 2001), one CBT plus pharmaceutical placebo 

(Calderón 2011), two CBT plus EMG-biofeedback (Gardea 2001, Gatchel 

2006), two CBT plus self-care strategies (Ritenbaugh 2012, Dworkin 2002b), 

and two CBT plus „usual treatment“ (Litt 2010, Dworkin 2002a). 

Hypnosis was reported in one RCT (Abrahamsen 2009). Finally, the last 

approach was represented by one study on Physical self-regulation (Carlson 

2001), one Intraoral myofacial therapy (Kalamir 2012) and two trials on EMG-

Biofeedback with and without CBT (Gardea 2001, Gatchel 2006) 

 
Excluded studies 
 

The reasons for exclusion are declared in the Characteritics of the excluded 

studies. 

 
Effect of the intervention 

 

Regarding counseling and self-care strategies (SC), the combination of both 

psychosocial interventions seems to lead to an enhancement of clinical 

success.  

Michelotti 2004 compared a professional counseling (information about TMD 

and self-care of the jaw musculature) with SC structured around home-jaw 

exercises (diaphragmatic breathing, self-massage, thermal packs, and 

stretching and coordination jaw exercises). The authors did not find any 

differences between the groups at short-term. In the study by Kalamir 2012, the 

combination of SC with a routine of digital massages in the consultation room 
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for 5 weeks was more effective for pain relief at 1-year follow-up than the only 

routine of massages. Although this latter group obtained improvements alike the 

first one until the 6-months follow-up, the therapeutic effects increased onwards 

only for the combination with self-care strategies. The control non-treatment 

group showed no variation during the 12 months of observation.  

Comparing counseling (education) with or without splint, Conti 2012 observed 

similar reduction in pain scores; although the time to get improvements was 

shorter for stabilization splint (2-weeks follow-up) and NTI-splint (6-weeks 

follow-up) than for counseling only (3-months follow-up). Besides, the 

magnitude of pain reduction at 50% from baseline was reported for 88.2% of the 

patients in the stabilization group, 76.9% for the NTI splint, and only 33.3% of 

the counseling group. Other outcomes did not differ between groups, namely 

PPT, and number of occlusal contacts (p>0.05 declared by authors). 

Alencar 2009 found equally efficacy in three different splint therapies combined 

with counseling and self-care strategies, including one stabilization splint, one 

resilient splint and one placebo palatal non-occluding plane. This fact suggests 

little relevance of the clinical impact of an oral appliance; however it is not 

possible to discard some influence of the non-occluding splint.  

Michelotti 2012 observed that the intervention counselling and SC including jaw 

exercises inspired in oral habit reversal was comparable to effects of a splint 

therapy with a stabilization oral appliance. Besides, the time effect on 

spontaneous muscle pain of the intervention was only favourable for the 

psychosocial interventions at the third month follow-up. 

In the study by Mulet 2007 self-care strategies (SC) were as effective as a 

specific physiotherapy named 6x6 exercise program. Pain scores decreased 

significantly from baseline for both treatments, without differences between 

groups. Regarding physiotherapeutic evaluations, one of three postural 

measures varied distinctly for the interventions at 4-weeks follow-up (cranial 

angle SC=-1.49 degrees; SC+6x6=+1.76 degrees, p<.01). Moreover the head 

sway changed significantly different between groups. On the contrary, trunk 

sway and overall change of symptoms were similar for both groups.  

When compared with Traditional Chinese Medicine (TCM), self-care strategies 

(SC) appeared to be less effective for patients with persistent higher scores of 

pain. However the community model by Ritenbaugh 2012 should be analyzed 

thoroughly in different stages. In a first phase of this stepped care study, 
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patients with scores above the chosen cut-point (worst facial pain=7) were 

treated with TCM or SC. From this latter group, a clinical significant reduction 

(50% from baseline) of characteristic facial pain (CFP) and worst facial pain 

(WFP) was achieved by a 14,3% of the patients at 10-weeks follow-up, and 

were assigned to continue self-care strategies; they were not further analyzed. 

It is not verifiable if in the TCM group was present such a figure, because all 

patients just continued with the therapy until the end of the study. The patients 

in the self-care group who remained with scores higher than 5 of worst facial 

pain in the SC group were reallocated into two groups, one receiving TCM and 

other receiving CBT. From these two interventions, the combination of SC 

followed by a second phase of CBT exhibited less reported improvements than 

the group receiving TCM. However both combinations were superior to produce 

new changes in pain scores than the group of only TCM, considering that TCM 

group started this period about 1 point below in the measured scale (NGRS). 

We did not conduct extra analysis, because standard deviations were not 

available. Nonetheless, the authors found statistically significant benefits for 

TCM over SC in CFP, WFP and pain interference. The patients with higher 

scores of WFP who followed the complete period TCM treatment exhibited 

greater percentages of 30% pain reduction than the combinations of SC+TCM 

and SC+CBT (CFP=44, 36, 33 respectively). Apparently, the major impact of 

TCM was improving pain interference in both patients with higher and lower 

WFP scores (30% reduction pain interference=69% and 68% respectively). 

Other benefits were declared for TCM related to quality of overall well-being, 

sleep, and patient enablement, but not in psychological outcomes at short-term 

(18 weeks).  

Pharmacological treatments were opposed to psychosocial interventions in the 

studies by Herman 2002, Calderón 2011, and Turner 2011. They observed no 

significant differences between the clinical results of SC with placebo or 0.5mg 

clonazepam, but higher pain relief for the combination of SC and 10mg 

cyclobenzaprine. The reduction of pain for the latter intervention doubled the 

scores of the other two groups which were identical. The adjusted scores of 

pain intensity to baseline, sex and gender exhibited a significant difference in 

favour of the cyclobenzaprine group. On the contrary as stated in the Cochrane 

review of Pharmacological interventions for pain in patients with chronic 

orofacial pain [14], we found no other bias in the study by Herman 2002 since he 
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reported a baseline analysis without significant differences, and adjusted values 

in the results.  

Turner 2011 evaluated the effects of an hormonal therapy (20 µg ethinyl 

estradiol and 100 µg levonorgestrel during 4 months) compared to two protocols 

of self-care strategies, one of them coincident to the menstrual cycle (targeted 

SC). Both SC interventions produced a decline in pain intensity, pain 

interference, and affective scores at 12-months follow-up meaningfully different 

from the hormonal therapy, but not different one of each other. At 1-year follow-

up, 30% pain reduction was achieved by 67% of patients in the SC group, 70% 

of the targeted SC group, and only 35% of the pharmaceutical intervention. 

Patients in the targeted SC and SC groups had about 3 times more possibilities 

to report no pain interference when compared to the hormonal group (OR=3.2, 

95%CI 1.1-9.1 for the targeted SC; OR=2.9, 95% CI 1.0-8.3 for the SC group). 

Among the process measures, beliefs of disability, harm and control, self-

efficacy and perceived effectiveness of coping strategies obtained substantial 

improvements in both SC strategies. Nonetheless, catastrophizing, also a 

process measure, did not differ between groups at 12-months follow-up. The 

patients under psychosocial interventions did not report adverse effects, but the 

estradiol intervention produced 47% break-through bleeding or spotting, 11% 

increased appetite or weight gain, 11% moodiness, 8% breast tenderness, and 

8% increased acne.      

In the study by Calderón 2011 25mg amitriptyline and placebo were compared 

with and without additional CBT. At the 11th week, patients receiving 

amitriptyline with and without CBT, but not patients taking placebo, showed 

significant improvements in pain reduction within groups, however no 

differences between groups were identified. CBT was determinant between 

placebo interventions to improve depression scores at 11-weeks follow-up 

showing be more efficacious. Sleep quality and mean scores of Oral Health 

Impact Profile did change neither within nor between groups during this 

observation period. One patient was excluded because adverse effects (self-

report visual symptoms).  

Some studies reporting on „usual treatment“ (s. Meta-analysis “Usual treatment” 

vs. Psychosocial interventions) failed to demonstrate advantages of this multi-

approach based on splint therapy to the only indication of psychosocial 

interventions. Carlson 2001 did not observe differences between the “usual 
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treatment” (stabilization splint + self-care strategies and counseling) and a 

physical self-regulation program (defined by the authors as a psychosocial 

intervention), except for ranges of mouth opening.  

Truelove 2006 did not find differences between self-care strategies and 

combined treatments with hard splint (“usual treatment”) or soft splint.  

In both studies by Dworkin, tailored “usual treatments” (UT) were confronted to 

psychosocial interventions. Patients referred to treatment for TMD were subject 

of two parallel studies, after being split by means of the scores in the Graded 

Chronic Pain (GCP). In patients with lower psychological distress (Dworkin 

2002b), patients receiving self-care strategies plus CBT reported significant 

more pain relief, less pain interference, and reduction of the number of muscle 

tender points than an UT at 12-months follow-up. 

In the study by Dworkin 2002a, patients with high psychosocial disabilities 

answered positively to “usual treatment” reinforced by CBT at the 6-months 

follow-up, however the effects on the outcomes characteristic pain intensity 

(CPI) and ability to control pain did not remain significantly different between 

groups after 1 year, by means of the continuous improvement of the UT group. 

Other outcomes like pain interference, range jaw movement and number of 

tender muscles differ neither at 6- nor 12-months follow-up.  

In other RCT controlling the effect of adding CBT to “usual treatment” Litt 2010 

reported that although both interventions achieved pain reduction, it was greater 

for the combined treatment over the time. CBT and EMG-biofeedback seems to 

make no differences at 52 weeks-follow-up in respect of pain interference and 

depression. In addition, some moderators for CBT were analyzed, namely 

readiness for self-care (motivation), catastrophizing, somatization, coping, pain 

management self-efficacy, and optimism. Moderators “are baseline 

characteristics (that may or may not be theoretically identified) that interact with 

treatment to affect outcomes” [534]. It is noticeable that high readiness and low 

somatization was an influencing factor to explain more effectiveness for CBT 

regarding pain reduction within patients with similar baseline characteristics of 

the mentioned variables and also between different interventions. Besides, self-

efficacy moderated only the UT+CBT intervention, thus patients with higher self-

efficacy dropped pain over time significantly more than patients with lower 

scores. Other moderation effect was found for somatization on pain 

interference, which was positively related.   
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Moderation analyses only found predictors (when the interaction term with 

baseline characteristics is not statistically significant) on depression scores for 

all variables, and on interference for all variables but somatization.  

The RCT by Turner 2006 reported on the differences of adding CBT to “usual 

treatment”.  At 12-months follow-up the CBT+UT was significantly more 

successful in reducing scores of pain interference, characteristic pain intensity, 

and depression. 50% of pain reduction was achieved by 50% of the CBT+UT 

group, while 29% of the SC+UT group. The odds for reporting no pain 

interference for the CBT+UT quadrupled the expected for SC+UT (OR=4.2, 

95%CI=1.7, 10.2). Along with these positive results, jaw functionality was 

improved for this group, expressed by better marks on the non-masticatory and 

masticatory MFIQ scales. Proportions of the participants with low in comparison 

with moderate/severe masticatory impairments adjusted to baseline were 

meaningfully more favorable for the CBT+UT group; however the non-

masticatory scale was not significant between groups. 

The authors defined some process measures including beliefs of disability, 

harm, control, and self-efficacy; catastrophizing and rumination. All of them 

were better evaluated at 1-year follow-up for the CBT+UT group. On the 

contrary, from unlike scales of coping strategies, only one was significantly 

different between groups, stating that relaxation was effectively used by the 

CBT group, but not task persistence, self statements or rest techniques. 

Furthermore, patients in the CBT+UT group decreased the prevalence of high 

BDI scores for depression, so that the odds ratio to get less than score 21 was 

four times higher for this group. Interestingly, when adjusted according to 

credibility all outcome and process measures raised statistical significance. 

Overall helpfulness and treatment satisfaction were more pronounced in the 

CBT+UT group, and only TMD knowledge did not differ between groups.       

After a weighting of the final scores according to compliance of the treatment, 

Gardea 2001 interpreted that except for cognitive behavioral therapies alone, 

the interventions (EMG-biofeedback and EMG-biofeedback plus CBT) were 

significantly better than no treatment in respect of characteristic pain intensity. 

Moreover, EMG-biofeedback plus CBT was for both disability scores and jaw 

functional limitations significantly more effective than no-treatment, likewise 

CBT was superior than no-treatment to improve jaw functionality. We cannot 

gauge the clinical usefulness for this kind of weighting, because no evidence is 
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available about the quantity of sessions necessary for these psychosocial 

interventions in the TMD treatment. The study by Gatchel 2006 attempt to 

describe the effects of the same protocol combining CBT and EMG-biofeedback 

as an early intervention in patients with symptomatology related to TMD during 

less than 6 months. According to some authors, diagnosis of TMD is 

characterized by chronicity, which is addressed in most of the studies after 6 

months of continuous signs and symptoms, but for others up to 3 months. We 

consider these results for both groups of patients with a mean of 

symptomatology of about 100 days. The authors found significant 

improvements in pain scores, coping abilities and depression (Beck Depression 

Inventory) for the active group also compared with a non-treatment group, 

which did not change during the 1-year follow-up. Furthermore, patients who 

were not intervened exhibited more psychological disturbances at the end of the 

trial, specifically generalized anxiety disorders and pain disorders. 

Abrahamsen 2009 contrasted hypnosis to general relaxation and visualization 

home exercise. The overall pain intensity obtained from pain diaries dropped 

significantly within the hypnosis group, which reached 50.4% pain relief 

compared to -0.7% in the relaxation group. Therefore percentages of patients 

experiencing 30% pain reduction were 63% for the hypnosis group vs. 15% for 

the relaxation group. However, no relevant differences were found between 

groups using the McGill Pain Questionnaire which related pain to psychological 

descriptors. In contrast to the evaluation made by Aggarwal [14], we did not 

expected an exact correlation between the daily pain and the subjective pain, 

especially because the fluctuation of the TMD symptomatic. Besides, both 

outcomes showed reduction for the experimental group and not for the control 

group. The number of muscle tender upon palpation decreased equally for both 

groups; however the pain intensity in the masseter muscle was significantly 

higher in the hypnosis group. Likewise, the jaw opening and jaw limitation on 

oral activities improved similarly between groups. Patients in the hypnosis group 

used more the coping strategy reinterpreting pain sensations over the time, 

while both groups implemented diverting attention after treatment. Main effect 

for time was observed for somatization, anxiety scores and number of 

awakenings due to pain, decreasing in both groups from baseline. 
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Quality of the evidence  

 

The risk of bias according to the Cochrane Collaboration of the included studies 

is presented in the figures 38 and 39. One study failed in the key criteria 

blinding of outcome assessment (Gardea 2001), and three studies were 

evaluated in this item as unclear risk of bias (Calderón 2011; Litt 2010; Turner 

2011). According to the Delphi list 78.95% accomplished this item.  

One study applied a weighting of the results according to the compliance of the 

treatment instead of using ITT analysis or imputations (Gardea 2001). 57.89% 

of the included RCTs conducted Intention-to-treat analysis. 

In spite of the additional information from many authors, 47.47% of the included 

studies presented an unclear risk of bias for the criteria allocation concealment. 

According to the Delphi list 57.89% accomplished this item. 

The general positive accomplishment of the Delphi list (table 9) was 69.56%. 

RCTs with score 6 or higher were 73.68% of the included studies. 

 

 
 
 
 

Study Allocati
on 
random
-ized 

Allocation 
concealed 

Groups 
similar at 
baseline  

Inclusion 
criteria 
specified 

Blind 
outcome 
assess-
ment 

Blinded 
care 
provider  

Blinded 
patients 

Point 
estimates 
and 
variability  

Intention-
to-treat 
analysis 

Abraham

sen 2009 
Yes Don’t 

know 
Yes Yes Yes No No Yes No 

Alencar 

2009 
Yes Don’t 

know 
Yes Yes Yes No Yes Yes No 

Calderón 

2011 
Yes Yes Yes Yes Don’t 

know 
Yes Don’t 

know 
No No 

Carlson 

2001 
Yes No Yes Yes Yes No No Yes No 

Conti 

2012 
Yes Yes Yes Yes Yes No No Yes No 

Dworkin 

2002a 
Yes Yes Yes Yes Yes No No Yes Yes 

Dworkin 

2002b 
Yes Yes Yes Yes Yes No No Yes Yes 

Gardea 

2001 
Yes Yes Yes Yes No No No Yes Yes 

Gatchel 

2006 
Yes Don’t 

know 
Yes Yes Yes No No Yes Yes 

Herman 

2002 
Yes Don’t 

know 
Yes Yes Yes Yes Yes Yes Yes 

Kalamir 

2012 
Yes Yes Yes Yes Yes Yes Yes 

(control 
group) 

Yes Yes 

Litt 2010 Yes Yes Yes Yes No No No Yes Yes 
Michelott

i 2004 
Yes Don’t 

know 
Yes Yes Yes No No Yes No 

Michelott

i 2012 
Yes Don’t 

know 
Yes Yes Yes No  No Yes No 

Mulet 

2007 
Yes Don’t 

know 
Yes Yes Yes No Yes Yes No 
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Ritenbau

gh 2012 
Yes Yes Yes  

(for each 
allocation) 

Yes Yes No No No Yes 

Truelove 

2006 
Yes Yes Yes Yes Yes No No Yes Yes 

Turner 

2006 
Yes Yes Yes Yes Yes No Yes Yes Yes 

Turner 

2011 
Yes Yes Yes Yes Don’t 

know 
No No Yes Yes 

 
Table 9. Delphi list: Psychosocial Interventions for myofacial pain 
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Characteristics of studies

Characteristics of included studies

Abrahamsen 2009

Methods RCT. Single center; two parallel groups. Data before and after treatment

Participants 40 (out of 43) participants: mean age=38 (SD=10.8), 100% women; mean 

duration of pain=11.9(9.9)yrs.

Inclusion criteria: myofascial TMD pain according to the RDC/TMD, type Ia 

or Ib, and additionally type IIIab; daily pain intensity >3 on a NRS with a 

duration of 6 months or longer.

Exclusion criteria: previous experience with hypnosis was not acceptable 

but experience with relaxation was allowed.

Location: Denmark

Interventions Group A (n=20): Hypnosis (4 individual 1hr session of hypnotic intervention 

aim to control or change pain perception)

Group B (n=20): relaxation only (4 individual 1hr session of relaxation)

Cointervention: previous splint or drug therapies were allowed to continue

Outcomes Pain diary (NRS)

McGill Pain Questionnaire

Coping (Coping Strategies Questionnaire

Muscle Pain Index (20 sites)

Jaw opening without pain

Maximum unassisted jaw opening

Maximum assisted jaw opening

Protrusion and laterotrusion

Jaw Disability Index

Characteristic Pain

Pain Interference

Somatization (SCL-90-R)

Obsessive/compulsive symptoms (SCL-90-R)

Coping (SCL-90-R)

Depression (SCL-90-R)

ANxiety (SCL-90-R)

Sleep quality (Pittsburgh Sleep Quality Index)

Self-medication

Hypnotic susceptibility (Harvard Group Scale of Hypnotic Susceptibility)

Notes A second report from this study about pain and blink reflexes was 

published by Abrahamsen 2011 (6)

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "...patients were randomly assigned by drawing 

lots"

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. However, The therapist who 

conducted the hypnosis was blinded to the hypnotic 

susceptibility of the patients during treatment.
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Blinding of outcome 

assessment (detection bias)

Low risk Quotes: "All data were entered by an assistant who was 

blinded to the treatment condition"

"The clinicians performing the final RDC TMD 

examinations were blinded to the hypotheses and group 

assignment."

Incomplete outcome data 

(attrition bias)

Low risk Detailed report of drop outs. Balanced groups and similar 

reasons

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Alencar 2009

Methods RCT. Single center; three parallel groups. Follow-up for 90 days.

Participants 42 (out of 45) patients: mean age (analyzed) = 34 (R=18-65); 88.10% 

women.

Inclusion criteria: age 18-65 years; diagnosis of myofascial pain with 

reproduction of the chief complaint with palpation of a trigger point in the 

masseter muscle; at least six natural teeth in each quadrant.

Exclusion criteria: previous splint therapy; any obvious dental decay or 

periodontal disease; history of trauma in the pain area in less than 30 

days; any systemic condition associated with widespread pain (e.g. 

fibromyalgia); medical history of current drug addiction; any other TMD 

diagnosis according to the Diagnosis Criteria of the AAOP such as TMJ 

osteoarthritis or capsulitis.

Location: Brazil

Interventions Group A (n=14): mandibular hard occlusal splint

Group B (n=14): mandibular soft occlusal splint

Group C (n=14): non-occluding splint

Indications for all groups: full time wearing of the respective splint during 

the first week and after this period, only nocturnal wearing

Cointerventions: counseling for all groups

Outcomes Muscle Pain Index (6 sites scored 0-3)

Subjective Pain using the Modified Symptom Severity Index (Mod-SSI)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk Quote: Selection bias was considered through a defined 

and concealed randomization process with rather and 

subject blind of group assignment. Patients were 

randomly assigned into one of the three experimental 

groups

Allocation concealment 

(selection bias)

Unclear risk Quote: concealed  

(s. random sequence generation)

Blinding of participants and 

personnel (performance bias)

Low risk Participant but not personnel blind. Incomplete blinding, 

but outcome is not likely to be be influenced by this lack

Quote: subject blind of group assignment  Splint 

installation, adjustment and follow-up were carried out by 

a researcher who knew to which group the patients 

belonged.
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Blinding of outcome 

assessment (detection bias)

Low risk
Quote: Another blind  researcher collected the data.

Incomplete outcome data 

(attrition bias)

Low risk Missing outcome data balanced in numbers across 

intervention groups, with similar reasons for missing data 

across groups

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Calderón 2011

Methods RCT. Single center, 4 parallel groups. 7 week treatment, follow-up for 4 

weeks

Participants 47 participants [29 completers]: mean age= 35.6 years (range 17-52 

years); mean pain duration=72.35 months (range 6-384 months); mean 

pain intensity=76.5mm VAS (range 42-100 mm).

Inclusion criteria: history of orofacial pain for more than 6 months; pain 

occurring daily or almost daily for at least the month preceding enrolment; 

pain of at least moderate severity (i.e. at least 40 mm on a VAS) age 

ranging from 17-55 

years.

Exclusion criteria included major neurological or psychiatric disorders, 

glaucoma, history of intolerance to amitriptyline, pain secondary to 

trigeminal neuralgia, or pain attributable to other local, well defined 

condition.

Location: Brazil

Interventions Group A (n=11): amitriptyline 25 mg

Group B (n=12): amitriptyline 25 mg and CBT

Group C (n=11): placebo and CBT

Group D (n=13): placebo only (control)

Outcomes Pain intensity (VAS)

Depression (BDI)

Qulity of life (Oral Health Impact Profile (OHIP))

Sleep quality (Pittsburgh PSQI)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "The randomization scheme was generated using 

the web site www.randomization.com "

Allocation concealment 

(selection bias)

Low risk Quote: "...a different person was designated to allocate 

the patients in their groups, for the medicine distribution 

and to lead the patients to the CBT"

Blinding of participants and 

personnel (performance bias)

Unclear risk
Quote:"...the researcher was blind to group distribution"

Blinding of outcome 

assessment (detection bias)

Unclear risk
Not addressed

Incomplete outcome data 

(attrition bias)

Low risk Attritions balanced in number and reasons. "As treated" 

analysis
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Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Carlson 2001

Methods RCT. Single center; two parallel groups. Follow-up for 26 weeks.

Participants 44 (out of 56) participants: mean age analysed sample=34.6; 77.27% 

women; average months of pain duration=52.3.

Inclusion criteria: myofascial pain (Type 1a and Type 1b) according to the 

RDC/TMD: chief complaint originating from the masticatory muscles; pain 

for longer than 1 month; pain to palpation of at least 3 standard muscle 

sites. Initial medication usage was not altered during the study.

Location: USA

Interventions Group A (n=21 [13 completers]): standard dental care (stabilization splint, 

nocturnal wearing + self-care strategies [e.g. soft diet, jaw relaxing])

Group B (n=23 [19 completers]): two 50min. sessions of physical 

self-regulation (strategies for seven domains: monitoring and reducing 

muscle parafunction in the head and neck region, proprioceptive 

awareness training to improve symmetric head and neck posture, 

instructions for improving sleep onset, position oriented relaxation training, 

physical activity, nutrition/fluid management, and diaphragmatic breathing 

training)

Outcomes Life interference (MPI)

Pain severity (MPI)

Pain intensity (VAS)

Ability to control pain

Somatization (SCL-90-R)

Depression (SCL-90-R)

Anxiety (SCL-90-R)

Affective distress (SCL-90-R)

Unassisted jaw opening without pain (mm)

Unassisted jaw opening with pain (mm)

Muscle Pain Index (17 sites)

Sleep quality (Pittsburgh)

Awareness of tooth contact (min)

Obsessive/compulsive (SCL-90-R)

Fatigue (0-10)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: Random assignment was accomplished by the 

use of a table of random numbers.

Allocation concealment 

(selection bias)

Unclear risk Not reported in the article

From correspondence: The evaluators and the 

professionals delivering the treatment were not a part of 

the assignment procedures but the table was open for 

the researchers to review.

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.
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Blinding of outcome 

assessment (detection bias)

Low risk Quote: A board-certified dentist with postdoctoral 

training in orofacial pain who was not aware of the 

treatment protocol to which each participant was 

assigned performed all initial dental evaluations and 

administered the self-report measures after the dental 

evaluations."

Quote: The orofacial pain evaluations were carried out 

by a dentist not aware of the protocols to which the 

participants were assigned.

Incomplete outcome data 

(attrition bias)

Low risk Detailed explanations for withdrawals.

Missing outcome data balanced, and reasons unlikely to 

be related to true outcome.

From correspondence: 26-weeks analysis included only 

the completers

As treated  analysis in a recall of the patients

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Unclear risk
Free of other bias

Conti 2012

Methods RCT. Single center, three parallel groups. Follow-up for 3 months

Participants 51 participants: mean age 37.16yrs; 88.23% women.

Inclusion criteria: adults aged 18 yrs. or more; diagnosis of myofascial pain 

with or without opening limitation (RDC/TMD); pain intensity of at least 

50mm in VAS.

Exclusion criteria: dental pain or tender muscles due to systematic 

diseases; major psychological disorders; recent history of face and neck 

trauma; current TMD treatment; denture wearers.

Location: Brazil

Interventions Group A (n=21):   Stabilization appliance only nocturnal wearing + 

counseling (habits and behavioral changes)+ education.

Group B (n= 16): NTI appliance + counseling + education.

Group C (n=14):  counseling only

Outcomes Pain intensity (VAS)

Pressure Pain Threshold (PPT)

Number of occlusal contacts

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Low risk Quote: patients were randomly allocated

From correspondence: Randomization was done 

using a computer program (Excel)"

Allocation concealment (selection 

bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely 

to be influenced by this lack.
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Blinding of outcome assessment 

(detection bias)

Low risk The same blinded examiner conducted the 

follow-up

Quote: using a blind  design with no awareness 

of the individuals group"

Incomplete outcome data (attrition 

bias)

Unclear risk
Insufficient report of attrition

Selective reporting (reporting bias) High risk Not all the primary outcomes were appropriately 

reported

Other bias Low risk Free of other bias

Dworkin 2002a

Methods RCT. Single center; two parallel groups. Treatment for 4 months, follow-up 

for 12 months.

Participants 117 patients: mean age 38.8 (SD=10); mean age group A= 38.6 (SE=1.3), 

mean age group B=39.3 (SE=1.4); 82,91% women; education level higher 

than high school 72.65%

Inclusion criteria: age 18-70 yrs.; facial pain in the masticatory muscles, 

TMJ, region in front of the ear or inside the ear; RDC/TMD Axis II GCP 

score of II High, III, or IV.

Exclusion criteria: pain attributable to confirmed migraine or head pain 

condition other than tension headache; acute infection or other significant 

disease of the teeth, ears, eyes, nose, or throat; debilitating physical or 

mental illness; necessity for emergency TMD treatment; no local language 

skills

Location: USA

Interventions Group A (n=59 [56 completers]): comprehensive care ( usual treatment  + 

cognitive behavioral therapy (CBT) and methods employed in 

multidisciplinary management of chronic pain including exercises for jaw 

stretching and jaw muscle relaxation)

Group B (n=58 [51 completers]): usual treatment  (at the discretion of the 

attending dentist: intraoral occlusal appliance + physiotherapy + 

medication + patient education including self-care behaviors)

Outcomes Characteristic pain Intensity (CPI)

Pain interference score (0-10)

Ability to control pain (0-6)

Somatization (SCL-90-R)

Depression (SCL-90-R)

Helpfulness of treatment

Satisfaction with treatment

Unassisted jaw opening without pain (mm)

Unassisted jaw opening with pain (mm)

Maximum assisted opening (mm)

Number of muscle sites tender to palpation (16 extraoral +4 intraoral sites)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: ...117 (62.9%) agreed to participate and were 

assigned randomly to... (one of the two groups)

From correspondence: according to a coauthor, the 

standard method for this research team corresponds to 
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the blocked randomization using different block sizes.

Allocation concealment 

(selection bias)

Low risk Not reported in the article.

From correspondence: according to a coauthor, the 

standard method of randomization includes the 

concealment of the allocation to the personnel until start 

the trial.

Blinding of participants and 

personnel (performance bias)

Low risk No blinding, but the outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: All clinical baseline and follow-up study data 

collection were performed by calibrated and reliable 

clinical examiners not participating in the RCT and 

blinded to the study group to which patients were 

assigned."

Incomplete outcome data 

(attrition bias)

Low risk ITT analysis without imputations.

From correspondence: We did not do any imputation

Comparison of study completers and dropouts was 

conducted.
Selective reporting (reporting 

bias)

Unclear risk The number of participants for each outcome is not clear.

Quote: there are small differences in numbers of 

patients across some analyses

Other bias Low risk Free of other bias

Dworkin 2002b

Methods RCT. Single center; two parallel groups. Treatment for 2.5 months, 

follow-up for 12 months.

Participants 124 patients: mean age 37.5 (SE=1.09) [mean age group A= 37.4 

(SE=4.2), mean age group B= 38.0 (SE=3.6)]; 84.68% women; education 

level higher than high school group A=91.8%, education level higher than 

high school group B=66.7% (groups differed significantly).

Inclusion criteria: age 18-70 yrs.; self-report of pain in the masticatory 

muscles, TMJ, region in front of the ear or inside the ear, or report of 

stiffness or other symptoms of discomfort in the same orofacial region; 

RDC/TMD Axis II GCP score of 0, I or II-Low

Exclusion criteria: pain attributable to confirmed migraine or head pain 

condition other than tension headache; acute infection or other significant 

disease of the teeth, ears, eyes, nose, or throat; presence of significant or 

debilitating chronic physical or mental illness; necessity for emergency 

TMD treatment.

Location: USA

Interventions Group A (n=61): self-care intervention (manual-based individual 3 session 

of self-care including cognitive-behavioral methods)

Group B (n=63): usual treatment  (at discretion of the attending dentist: 

physiotherapy, medications, occlusal appliance, and patient education 

including some components of self-care)

Outcomes Characteristic pain Intensity (CPI)

Graded Chronic Pain Scale (GCPS)

Somatization (SCL-90-R)

Depression (SCL-90-R)

Helpfulness of treatment (0-10)

Satisfaction with treatment (0-5)

Unassisted jaw opening without pain (mm)

Unassisted jaw opening with pain (mm)

Maximum assisted opening (mm)

Number of muscle sites tender to palpation (0-16)

Increase of knowledge (0-10)
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Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: The standard methods used in this study for 

randomizing

From correspondence:  according to a coauthor, the 

standard method  for this research team corresponds to 

the blocked randomization using different block sizes

Allocation concealment 

(selection bias)

Low risk Not reported in article.

From correspondence: according to a coauthor, the 

standard method of randomization includes the 

concealment of the allocation to the personnel until start 

the trial.

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack

Blinding of outcome 

assessment (detection bias)

Low risk Quote: All clinical baseline and follow-up study data 

collection were performed by calibrated and reliable 

clinical examiners not participating in the RCT and 

blinded to the study group to which patients were 

assigned."

Incomplete outcome data 

(attrition bias)

Low risk Quote:  only the results of intent-to-treat analyses are 

reported."

Analysis of non completers

Selective reporting (reporting 

bias)

Unclear risk All expected outcomes were reported.

Quote: All analyses present results for patients for 

whom data are available although there are small 

differences in numbers of patients across some analyses

Comment: not possible to define the mentioned 

differences

Other bias Low risk Free of other bias

Gardea 2001

Methods RCT. Single center; four parallel groups. Treatment for 12 weeks, follow-up 

for 12 months.

Participants 108 patients: mean age group A=35.1 (±9.49), mean age group B=37.4 

(±10.8), mean age group C=35.1 (±8.56), mean age group D=36.5 (±11.4); 

83.33% women; mean years of education group A=16.0 (±1.9), mean 

years of education group B=15.3 (±2.40), mean years of education group 

C=16.1 (±1.79), mean years of education group D=14.8 (±2.07); 84.5% 

Caucasian, 7.13% Hispanic, 5.13%, African American, 3.25% Other; mean 

months of pain duration group A=110±115, mean months of pain duration 

group B=70.3±64.4, mean months of pain duration group C=70.2±70.7, 

mean months of pain duration group D=100±101

Inclusion criteria: range age 18-65; TMD diagnose according to RDC/TMD.

Exclusion criteria: other significant physical condition (i.e. fibromyalgia, 

cancer, low back pain); ≥ 6 score DSM-IV Axis I diagnose; psychosis or 

active suicidal ideation; not meet RDC/TMD

Location: USA
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Interventions Group A (n=24): Cognitive-behavioral skills training (CBST)

Group B (n=27): Biofeedback

Group C (n=29): Combined treatment (CBST+Biofeedback)

Group D (n=28): no treatment

Outcomes CPI, GCPS from RDC/TMD Axis I

Limitations related to mandibular functioning

Profile of mood states (POMS)

Notes The previous report at short-term published by Mishra et al. (395) 

considers a smaller number of participants (n=94).

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "...using the urn method of random assignment ..."

Allocation concealment 

(selection bias)

Low risk Not addressed

Comments: high unpredictability of urn design

Blinding of participants and 

personnel (performance bias)

Low risk
No possible blinding

Blinding of outcome 

assessment (detection bias)

High risk
No blinding

Incomplete outcome data 

(attrition bias)

Low risk
Quote: " follow up was conducted on an intent to-treat 

basis.

Selective reporting (reporting 

bias)

High risk No complete consistency between short-term and 

long-term reports: some outcomes were incompletely 

reported.

Other bias Unclear risk Analysis was weighted by number of sessions (0-12) for 

follow-up outcomes

Gatchel 2006

Methods RCT. Single center; two parallel groups. Follow-up for 12 months.

Participants 101 patients: mean age 37.76 (R=18.0-61.45), mean age group A=36.7 

(±11.47), mean age group B= 39.08 (±11.17); 80.19% women; mean 

education years group A=15.11 (±2.05), mean education years group 

B=15.60 (±2.17); 78.21% Caucasian, 5.94% Hispanic, 7.92% 

African-American, 4.95% Asian, 2.97% other ethnic group.

Inclusion criteria: age range 18-70; acute jaw or facial pain that had been 

present for less than six months; group 1a RDC/TMD diagnose (myofacial 

pain).

Exclusion criteria: comorbid pain-exacerbating physical condition; previous 

history of jaw pain.

Location: USA

Interventions Group A (n=56): Cognitive-behavioral therapy (CBT) and biofeedback 

(BFB)

Group B (n=45): no intervention

Outcomes RDC/TMD Axis I: Pain (CPI)

Median particle size (MPS)

Back depression inventory mean (BDI), ways of coping mean (WOC)

Mood and personality (SCID I and SCID II)
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Notes The second report presents financial data in a subsample (541). These 

outcomes are not relevant for the review.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk Quote:"We randomly assigned 101 consecutive 

subjects..." "We randomly assigned the subjects to one 

of two groups..."

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote:"...follow-up contacts were conducted by one 

counsellor who had seen some of the subjects in the EI 

group at intake, thus allowing for potential interviewer 

bias...We made every attempt to keep our sole evaluator 

unbiased by using a structured assessment protocol that 

was audiotaped for fidelity checks."

Incomplete outcome data 

(attrition bias)

Low risk Quote :"... we used an intent-to-treat statistical method to 

calculate the projected one-year follow-up results. To 

manage missing data, we used the 

last-observation-carried-forward approach in which 

missing values are replaced with the last previous 

nonmissing value . (2 exclusions, 1 attrition)

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Herman 2002

Methods RCT. Single center; three parallel groups. Follow-up (treatment) for 3 

weeks.

Participants 41 patients: mean age group A=26.9 (SD=10.1), mean age group 

B=24.0(SD=4.8), mean age group C=30.3 (SD=8.6); 80.49% women.

Inclusion criteria: age 18-65 yrs.; jaw pain upon awakening, occurring a 

minimum of 2 days per week; diagnosis of myofacial pain  (axis 1 group I) 

according to RDC/TMD, concurrent diagnoses of TMJ arthralgia and disc 

displacement with reduction were allowed; self-report of an average jaw 

pain intensity in the past week of at least 4 on VAS; self-report of 

psychological stability (subjects taking antidepressants were considered 

stable if they reported no current depression, and had been on a stable 

regimen of psychotropic medications for 3 months.

Exclusion criteria: any dental, orofacial problem or TMD not meeting the 

definition of myofacial pain as defined by the RDC/TMD; self-report of 

persistent depression or an unstable regimen of psychotropic medication 

of less than 3 months as indicated by their history; jaw pain of potential 

systemic (e.g. fibromyalgia, widespread pain); clinical or radiographic 

evidence of osseous, odontogenic, or TMJ pathology; report of liver 

dysfunction, alcoholism, glaucoma, history of seizures, impaired renal 

function, use of monoamine oxidase inhibitors, acute recovery phase of 

myocardial infarction,

arrhythmia, heart block or conduction disturbances, congestive heart 
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failure, hyperthyroidism, pregnancy, or any other contraindications to 

clonazepam or cyclobenzaprine (including drug allergies).

Location: USA

Interventions Group A (n=13): self-care program + Clonazepam 0.5mg daily

Group B (n=15): self-care program + placebo (lactose filler)

Group B (n=13): self-care program + Cyclobenzaprine 10mg daily

Outcomes Symptom Severity Index (SSI) for jaw pain

TMJ pain and temple pain

Pittsburgh Sleep Quality Index (PSQI)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: Subjects were allocated to their treatment group 

by means of a randomized block design with the blocking 

variable being the current use of psychotropic 

medications

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk Participants and personnel blinded

Quote: The capsules were formulated to have the same 

appearance ( ) Neither the treating doctor nor the 

subject was aware of the treatment assignment until 

completion of the intervention.

Blinding of outcome 

assessment (detection bias)

Low risk Not addressed.

Comments: probably done (s. performance bias)

Incomplete outcome data 

(attrition bias)

Low risk Quote: The final sample consisted of 33 women and 8 

men with no subject dropouts or withdrawals

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Kalamir 2012

Methods RCT. Single center; three parallel groups. Follow-up for 6 months.

Participants 93 patients: mean age group A=35 (6.7), mean age group B=34 (6.1), 

mean age group C=35 (5); 53.76% women.

Inclusion criteria: age range 18-50 yrs; daily history of periauricular pain 

with or without joint sounds for at least 3 months; voluntary participation, 

and a willingness to contribute long-term follow-up data;  myogenous TMD 

sufferers (RDC/TMD); minimum baseline graded chronic pain scale 

(GCPS) scores of 3/10 on each of the three symptom outcome measures.

Exclusion criteria: previous attendance at the practitioner s clinic, 

edentulous; history of malignancy in the last 5 yrs; other physical 

contraindications such as active inflammatory arthritides, fractures, 

dislocations, or known instability of the jaws or neck; metabolic diseases; 

connective tissue and rheumatic disorders; hematological disorders; 

severe depression or somatization according to axis II RDC/TMD.

Location: Australia
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Interventions Group A (n=31): waiting-list control group

Group B (n=31): intra-oral myofacial therapies (IMT) 2 weakly 15-min. 

sessions for 5 weeks

Group C (n=31): IMT + self-care

Outcomes Resting pain (11-point GPCS)*

Pain at maximum opening

Pain during clenching

Inter-incisal opening range (mm.-calliper)

Notes From correspondence: GCPS was defined as a 11-point likert-scale, not 

including any calculation with disability or pain interference scores

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote:  using a web-based random number 

generator  and consecutively allocated each numbered 

participant file into 1 of 3 groups  consecutive 

applicants were block randomized using a pregenerated 

schedule into 3 groups 

Allocation concealment 

(selection bias)

Low risk Quote: "(receptionist)  prepared participant files, and 

consecutively numbered them for allocation. She was 

blinded to both the randomization schedule and 

assessments outcomes.

These numbers were used to allocate the patients by an 

assistant blinded to assessments.

Blinding of participants and 

personnel (performance bias)

Low risk Participants from control group blinded. Quote: (control 

group) were blinded to their control status during this 

time

Personnel blinded to randomization.

Quote: The practitioner (primary author) was blinded to 

the randomization schedule and assessment outcomes 

until the conclusion of the study

Blinding of outcome 

assessment (detection bias)

Low risk Quote: All data collection was taken on the premises by 

appointment with the assessor, who was blinded to 

group allocation of the participants.

Incomplete outcome data 

(attrition bias)

Low risk Quote: ...with 1 dropout in the control group after 6 

months, citing impatience with"being in the wait-list"

Other participants generally complied well with their 

scheduled appointments 

The data were analyzed on an intention to treat basis, 

replacing missing values with baseline figures...

Selective reporting (reporting 

bias)

Low risk Australian Clinical Trials Register, registration no. 

ACTRN12610000329066

http://www.anzctr.org.au/trial_view.aspx?id=320772

High consistency with pilot report (279)

Other bias Low risk Free of other bias

Litt 2010
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Methods RCT. Single center; two parallel groups. 6 weeks treatment, follow-up for 

12 months.

Participants 101 patients: mean age 39.4 (SD=12.1); 84.16% women; years of 

education=14.7 (SD=2.5); 79% Caucasian, 9% African-American, 9% 

Hispanic, 3% self-described as other; average duration of pain 6.7 

(SD=6.6); mean pain intensity 3.5 on a scale to 6 (SD=1.3)

Inclusion criteria: pain in TM area for at least 3 months, positive axis I 

diagnosis on RDC/TMD.

Exclusion criteria: contraindication to TMD treatment; history of TMJ 

surgery; extensive anatomical destruction or deterioration of the TMJ; 

rheumatoid disease; neuropathic or odontogenic pain; psychosis; current 

use of antidepressants, anxiolytics or opioid pain medication; pregnancy; 

no local language skills. 

Location: USA

Interventions Group A (n=49): standard treatment group (STD)(splint 4 weeks 

continuously and later only a night guard +soft diet+ naproxen sodium 

550mg po BID during 5 weeks, alternatively extra strength acetaminophen 

in case of gastric ulcer disease)

Group B (n=52): STD+ cognitive-behavioral treatment (rationale for 

treatment + relaxation training and self-efficacy enhancement + masseter 

EMG biofeedback assisted relaxation + habit modification + combating 

negative thoughts and catastrophization + stress management)

Outcomes Pain interference score (MPI)

Pain severity (MPI)

Coping

Somatization

Depression

Catastrophizing

Influencing factors (mediators, moderators)

Readiness

Self efficacy

Notes Principal data from the study by Litt 2010(344). The report published in 

2009 (343) refers to a subset of the sample.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "(groups were randomized)... using a 

computerized urn randomization procedure

Allocation concealment 

(selection bias)

Low risk Not reported

Comment: high unpredictability for urn design

Blinding of participants and 

personnel (performance bias)

Low risk No blinding, but the review authors judge that the 

outcome measurement is not likely to be influenced by 

lack of blinding

Blinding of outcome 

assessment (detection bias)

Unclear risk Long-term data were obtained by in-person interviews 

(not blinded assessor).

Incomplete outcome data 

(attrition bias)

Low risk ITT analysis. Reasons for missing outcome data unlikely 

to be related to true outcome.

From correspondence: There were no differences in 

reasons by treatment condition.

The groups were balanced in numbers.
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Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Michelotti 2004

Methods RCT. Single center; two parallel groups. Follow-up for 3 months.

Participants 70 patients: mean age group A=31.8 (±13.0), mean age group B=28.2 

(±8.8); 88.57% women.

Inclusion criteria: myogenous TMD; pain recurrent or constant for more 

than 3 months; spontaneous pain in the last week >30 on VAS.

Exclusion criteria: objective evidence of TMJ pathology or dysfunction; 

RDC/TMD diagnosis group II or III; other orofacial pain conditions; other 

TMD treatments within the last 3 months; neurologic or psychiatric 

disorders; pain medication abuse.

Location: Italy

Interventions Group A (n=34 [23]): education only

Group B (n=36 [26]): education + self-supportive exercise program 

(self-relaxation exercises with diaphragmatic breathing, self-massage of 

the masticatory muscles, application of moist heat pads, stretching and 

coordination exercises)

Outcomes Treatment contrast (normalized mean of pain intensity and functional 

limitation scores)

Pressure Pain Threshold (PPT)(kPa) for masseter, temporalis and achiles 

tendon

Pain intensity (VAS)

Pain on chewing (VAS)

Pain-free maximal jaw opening (mm) Headache (VAS)

Notes Preliminary report in Italian: Michellotti et al. 2000 (386)

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk
Quote: " using balanced block randomization.

Allocation concealment 

(selection bias)

Unclear risk Not reported

Comments: blocked randomization in an unblinded study 

is considered at high risk of selection bias. However in 

this RCT, the outcome assessment was blinded.

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: outcome measures were collected by an 

examiner who did not provide any treatment to the 

patients and who was blind to the treatment group 

assignment

Incomplete outcome data 

(attrition bias)

Low risk Detailed explanation for dropouts

Missing outcome data balanced in numbers across 

intervention groups, with similar reasons for missing data 

across groups

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes
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Other bias Low risk Free of other bias

Michelotti 2012

Methods RCT. Single center; two parallel groups. Follow-up for 3 months.

Participants 41 (out of 44) patients: mean age 31.2 (11.8); 88.57% women.

Inclusion criteria: Myofascial pain Diagnosis (RDC/TMD), and absence of 

objective evidence of joint pathology or dysfunction. Muscle pain greater 

than 30mm VAS

Exclusion criteria: Disc displacement with or without reduction, 

arthrogenous TMD with pain or RX alterations in TMJ; other orofacial 

conditions; other TMD treatments performed in the last 3 months; 

neurological or psychiatric disorders, or both; history of abuse of 

medication; use of splint in the preceding year

Location: Italy

Interventions Group A (n=23): Education only (self-care, home exercise group focused 

on habit-reversal techniques, education about TMD)

Group B (n=18): stabilization Splint only

Outcomes Pain intensity (VAS)

Unassisted jaw opening without pain (mm)

Headache (VAS)

Pain during chewing (VAS)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk
Balance block randomization

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. Outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: second examiner, who was masked as to the 

patient s treatment performed the baseline assessment 

and 3 months after still masked

Incomplete outcome data 

(attrition bias)

Unclear risk Data of drop outs vs. completers. Insufficient information 

about completers.

Selective reporting (reporting 

bias)

Low risk
All expected outcomes were reported

Other bias Low risk Free of other bias

Mulet 2007

Methods RCT. Single center; two parallel groups. Follow-up for 4 weeks.

Participants 42 [out of 45] patients: mean age 24 yrs.; group A (analysed)=23.4 

(SD=2.1), mean age group B (analysed)=25.1 (SD=2.3); 95.24% women; 

50.00% some college, 26.19% college graduate, 23.81% postgraduate 

work; 92.86% White, 7.14% Asian; mean (yrs.) duration of pain=5.4±3.9

Inclusion criteria: age 18-65; RDC/TMD diagnosis of myofacial pain; 

duplicated pain by palpation of the masticatory muscles; pain ≥ 4 on a 

11-point scale during the previous month; persistent pain for at least 6 



Psychosocial interventions for Myofascial Oral Pain 13-Nov-2013

Review Manager 5.1 16

months with pain frequency ≥  3 days per week; forward head posture; if 

active mouth opening was limited, passive interincisal opening had to be at 

least 40mm.

Exclusion criteria: systemic rheumatic diseases; fibromyalgia; other 

orofacial pain; dental pathology; TMJ disc displacement without reduction 

or osteoarthritis; cervical structural pathology; current intake of 

over-the counter analgesics more than 3 days per week; current use of 

narcotics, hypnotic drugs, sedatives, or muscle relaxants; major psychiatric 

disease; unwillingness to accept allocation to the treatment group.

Location: USA

Interventions Group A (n=20): self-care (optimistic counseling, patient education, 

encouragement to rest the masticatory muscles, application of heat and 

ice, control of maladaptive behaviours , pain-free diet)

Group B (n=22): self-care + 6x6 exercises (6 exercises 6 times a day and 

repeated 6 times each: rest position of the tongue, shoulder posture, 

stabilized head flexion, axial extension of the neck, control of TMJ rotation, 

rhythmic stabilization technique)

Outcomes Self-report pain intensity in masticatory muscles (NGRS)

Pain intensity in masticatory and neck muscles (5-point VRS)

Pain intensity in cervical muscles (NGRS)

Postural measures (distance shoulder-ear, neck angle, cranial angle).

Overall change in symptoms at the end of treatment (5-point scale)

Notes Patients received 50US$ compensation for participation.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote:" A stratified randomization scheme using 

randomization tables matched treatment groups for 

gender distribution and medication use"

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk Quote: Subjects were told that 2 exercise programs 

were being tested for their effectiveness in relieving their 

jaw pain. They were not told that their posture was being 

evaluated.

Incomplete blinding, but the outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The primary investigator, who was blinded to the 

treatments received, collected these data .

Incomplete outcome data 

(attrition bias)

Low risk As treated  analysis. Missing outcome data balanced in 

numbers across intervention groups.

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Ritenbaugh 2012
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Methods RCT. Multicenter; three parallel groups in sequential allocation. Follow-up 

for 18 weeks.

Participants 168 patients: in period 1 mean age group A=42.3 (±13.5), mean age group 

B=42.9 (±13.0); 86.1% women; 10.1% ≤ high school graduate, 38.0% 

some college, 26.6% college graduate, 25.3% postgraduate work; 83.55% 

White, 6.35% Nonwhite, 10.1% Unknown or not reported; 31.65% income 

<$25,000; 29.2% income $25,000-$50,000, 26.55% income 

$50,000-$100,000, 8.75% income>$100,000, 3.8% do not response 

income question; 10.15%duration of pain less than 1yr, 49.3%mean 

duration of pain 1-10 yrs, 40.55%more than 10 yrs of pain duration. In 

period 2 mean age group A=43.7 (±12.4), mean age group B=43.6 (±12.0); 

87.05% women; 17.65% ≤ high school graduate, 27.4% some college, 

23.85% college graduate, 30.95% postgraduate work; 84.65% White, 5.9% 

Nonwhite, 9.45% Unknown or not reported; 28.3% income <$25,000; 

29.45% income $25,000-$50,000, 23.5% income $50,000-$100,000, 

10.55% income>$100,000, 8.2% do not response income question; 5.9% 

duration of pain less than 1yr, 50.65%mean duration of pain 1-10 yrs, 

43.45%more than 10 yrs of pain duration.

Inclusion criteria: worst facial pain ≥ 5; age 18-70 yrs.; RDC/TMD 

diagnose; presence of 1 of 10 Traditional Chinese Medicine diagnoses 

(Liver "qi" stagnation; Liver blood "xu"; Liver "yin xu"; Liver Wind; "Qi" and 

blood stagnation due to injury; Heart blood "xu"; Spleen "qi xu" and Damp 

retention; Kidney "qi xu"; Kidney "jing xu"; Kidney "yin xu"; Kidney "yang 

xu"; Wind-Cold invasion); completion of the run-in (TMD class) process.

Exclusion criteria: serious pathology of the temporomandibular joint (e.g. 

infection, rheumatoid arthritis, fracture); presence of cancer or acute 

infection of the teeth, ears, eyes, nose, or throat; individuals undergoing 

active orthodontic treatment; serious psychiatric conditions; surgical 

implants for treatment of TMD; bleeding disorders; other life threatening 

conditions (eg. cancer, uncontrolled severe hypertension); severe joint/disk 

displacement; use of full dentures; use of medications for which study 

herbs are contraindicated; current pregnancy or plans to become pregnant 

during active treatment

Location: USA

Interventions Group A (n=39 [36 period2]): Traditional Chinese Medicine (TCM) (20 

sessions: insertion of up to 20 acupuncture needles to a depth of 0.25-1.25 

inches at acupoints according to TCM diagnoses, and additionally 

acupoints for TMD treatment [ST7 and/or ST6, GB20 and/or GB21, 

"yintang", LI4, LV3] for 20-30 min. + herbal prescription + massage 

["tuina"] on the neck and shoulders + lifestyle and nutrition counseling)

Group B (n=40 [15 period2; 20 reallocated]): Self-Care (2 in-person 

education/training session and 3 phone call follow-ups, which include a 

first period and a second period:

In Period 1: education about biopsychosocial model, TMD etiology, and 

self-management + guided reading with structured feedback to explore 

participant s understanding of and identification with major themes + 

relaxation and stress management training + self-monitoring of signs and 

symptoms + "personal TMD self-care plan" + supervised practice and 

reinforcement of prescribed self-care treatments + maintenance and 

relapse prevention of the "personal TMD self-care".

In Period 2: resiliency intervention [CBT])

Group C (n=88 [27 period2; 56 reallocated]): Self-care. Not randomized 

group (report of worst pain below the 

cut-point [predefined as WFP = 7in the Period1, and WFP=5 in the 

Period2])

Cointervention: all groups received education about TMD + jaw relaxation 

techniques (run-in phase)
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Outcomes Based on RDC/TMD characteristic pain index (average of worst, usual and 

actual pain)

Pain interference on daily activities, social activities, and ability to work

Sleep quality (1-item summary sleep measure) 

Brief depression measure (PHQ2)

Patient Enablement Instrument (PEI)

Well being (Arizona Integrative Outcomes Scale [AIOS])

Medication (dosage and frequency)

Graded Chronic Pain Score

Notes Two groups were randomized, and other assigned according to the 

outcome worst facial pain (WFP): "Those with pain below the cut-point 

automatically went to SC and are denoted as group s" In a second period, 

patients of this group which remain wtth low levels of pain were excluded 

from the main analysis.

Elder et al. (169) reported medication use in a subsample of this RCT.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "Dynamic allocations to treatment groups at 

weeks 2 and 10 were accomplished by an automated 

design adaptive allocation procedure that sequentially 

balanced the SC and TCM groups with regard to WFP, 

gender, depression, and age as each person became 

eligible for allocation...Allocations were 

computer-generated..."

Comments:This study used a sequential allocation

Allocation concealment 

(selection bias)

Low risk Quote: Dr. Aickin using a computer program to which he 

alone had access, thereby concealing the allocation 

process from all other project staff. Moreover, 

participants were allocated in blocks, and an undisclosed 

feature of the allocation program rendered accurate 

prediction of allocation extremely unlikely. Allocations 

were provided to the project managers after data 

collection and at the time when participants needed to be 

informed. Staff played no role in generating allocations 

nor had any potential to manage or affect the process.

Blinding of participants and 

personnel (performance bias)

Low risk Personnel but not patients were blinded. The outcomes 

are unlikely to be influenced by this lack.

Quote: "Practitioners were not aware of the specifics of 

the study design, nor were they aware of any details of 

participant assessments prior to beginning treatments." 

"Per the design, participants could be assigned to SC 

because they were below the pain cut-point or could be 

allocated by minimization if they were above the 

cut-point. However, practitioners were not informed of 

these aspects of the design, nor of the source of 

individual assignments to SC." "Specific study staff had 

their access restricted to only the information that was 

needed for their roles, and they could not view other 

participant-related information. This permitted overall 

study management while maintaining blinding."
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Blinding of outcome 

assessment (detection bias)

Low risk Quote: A single trained interviewer at the Tucson call 

center used a computer-assisted telephone interview 

(CATI) system to collect all of the short-term follow-up 

data at weeks 2, 10, and 18, the data used for the 

outcome analyses presented here. Calls were recorded 

for random quality assurance checks. The interviewer 

was kept unaware of study design details and blinded to 

individual participant treatment assignment. Participants 

were encouraged not to divulge any treatment-related 

information to the interviewer, and the interviewer was 

trained to avoid any such discussions.

Incomplete outcome data 

(attrition bias)

Low risk Quote: "The analysis of the first 2 dynamic allocations 

presented here was undertaken on an intent-to-treat 

basis. Missing data were rare and were not replaced by 

imputation."

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Truelove 2006

Methods RCT. Single center; three parallel groups. Follow-up for 12 months.

Participants 200 patients: mean age group A=36 (±11), mean age group B=36 (±11), 

mean age group C=35 (±12); 86% women; 75.5% education more than 

high school; 8.5% race Nonwhite; mean number of yrs. with facial pain 

group A=5±5, mean number of yrs. with facial pain group A=6±9, mean 

number of yrs. with facial pain group A=5±6

Inclusion criteria: age 18-60 yrs.; RDC/TMD Axis I diagnosis of myofacial 

pain (Group Ia or Ib) with or without a concurrent diagnosis of arthralgia 

(Group IIIa) or disk displacement with reduction (Group IIa), as well as an 

RDC/TMD Axis II Graded Chronic Pain score of Grade I (low pain) or 

Grade II (high pain), both of which had no or minimal pain-related 

psychosocial interference.

Exclusion criteria: any other RDC/TMD Axis I diagnosis (for example, 

arthritis, disk displacement without reduction); any systemic arthritis or 

other serious medical complications, full dentures; major psychological 

disorders; current satisfactory use of splint; no local language skills

Location: USA

Interventions Group A (n=64): usual treatment (self-care: jaw relaxation, reduction of 

parafunction, thermal packs, NSAIDs, passive opening stretches and 

suggestions about stress reduction)

Group B (n=68): usual treatment + hard splint in centric occlusion 

nocturnal wearing and two additional hours daily while awake throughout 

the three-month and twelve-month follow-up

Group C (n=68): usual treatment + soft splint in centric occlusion, nocturnal 

wearing and two additional hours daily while awakw throughout the 

three-month and twelve-month follow-up

Outcomes Self report findings: CPI; pain duration; self reported TMD symptoms (TMJ 

clicking/popping sounds, TMJ grating sounds, TMJ locking/catching, 

tinnitus, jaw clenching-diurnal, jaw clenching-nocturnal, limitation in 

chewing).

Clinical examination: range of motion (assisted and unassisted jaw 

opening); joint sounds; muscle and TMJ palpation pain (number of sites); 

RDC/TMD diagnoses

Notes
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Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: We generated randomization assignments using 

randomly selected block sizes of six, nine or 12 and 

stratified them by provider.

Allocation concealment 

(selection bias)

Low risk Quote: We concealed randomization to all study 

personnel until after we obtained the subjects  consent

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The research dental hygienists conducting 

follow-up data collection were blinded to subject 

treatment group

Incomplete outcome data 

(attrition bias)

Low risk Quote: we took a conservative approach of carrying 

forward the last observation if the subject dropped out 

before month 12.

Intent-to-treat analysis. Attritions reported and analyzed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Turner 2006

Methods RCT. Single center; two parallel groups. Follow-up for 12 months.

Participants 158 patients [148 analyzed]: mean age original sample=37.0 (±11.4), 

mean age group A=38.9 (±11.6); mean age group B=35.7 (±10.9); 86.49% 

women; 21.62% high school or less, 41.22% some college or 

vocational/technical, 37,16% college graduate; duration (months) of 

current pain group A=13.5 (R=4-18), duration (months) of current pain 

group B=17.5 (R=4-72)

Inclusion criteria: age 18 yrs or older; RDC/TMD Axis I TMD diagnosis; 

facial pain for at least three months; GCPS II high, III or IV; local language 

skills; residence within a 2-h drive of the clinic.

Exclusion criteria: need for further diagnostic evaluation; pending litigation 

or disability compensation for pain; current or previous CBT for pain; major 

medical or psychiatric conditions.

Location: USA

Interventions Group A (n=79 [72]): pain management training (standard CBT for pain 

and chronic TMD pain, including breathing, relaxation, fear-avoidance, and 

relapse prevention techniques) + usual treatment  according to dentist 

prescription (intraoral occlusal appliance + jaw stretching exercises + 

patient education + medication)

Group B (n=79 [76]): self-care management (control for the effects of 

natural history/time, TMD education, patient expectations, completing 

study measures, and attention, excluding CBT) + tailored usual treatment

Outcomes Activity Interference

Graded Chronic Pain Scale (GCPS) Characteristic Pain Intensity (CPI)

Mandibular Function Impairment Questionnarie (MFIQ) (17-item)

Depression (21-Item Beck Depression Inventory (BDI))

Survey of Pain Attitudes (SOPA): Disability, Harm and Control; TMD 

Self-Efficacy Scale (SES)(8-item)

Catastrophizing: CSQ Catastrophizing scale, and four-item Rumination 
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subscale of the Pain Catastrophizing Scale (PCS)

Coping: 4 scales from the Chronic Pain Coping Inventory (CPCI): Rest, 

Task Persistance, Coping Self-Statements, and Relaxation

Treatment credibility

TMD knowledge

Treatment helpfulness

Notes The data were collected principally from the article by Turner 2006 (578) 

which reports the results at short- and long-term of the RCT.

The articles by Wig 2004 (607), by Turner, Mancl & Aaron 2005 (electronic 

diaries during treatment (575)), and by Aaron 2006 (electronic diaries prior 

to intervention(2)) correspond to a subsample of the principal study. The 

article by Turner, Brister et al. 2005 (576) is an epidemiological report of a 

combined sample from this study and other RCT. Finally, in the article by 

Turner 2007 (577) a subset of the sample was compared to a new extra 

group of participants.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Blocked randomization was stratified by chronic pain 

grade and gender

Quote: Randomization assignments were generated by 

a biostatistician (LM) using randomly selected block 

sizes of two or four

Allocation concealment 

(selection bias)

Low risk Quote: Treatment assignments were recorded on slips 

of paper numbered consecutively within each stratum 

and sealed in envelopes sequentially numbered by 

stratum. Randomization assignment was concealed to all 

study personnel until envelopes were opened by 

research staff after subject consent was obtained.

Blinding of participants and 

personnel (performance bias)

Low risk From correspondence:  subjects were blinded to the 

intervention they were receiving and personnel were 

blind to the randomization the intervention, but personnel 

delivering the intervention knew which intervention they 

were delivering.

Comments: incomplete blinding unlikely to influence the 

outcomes.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: Participants were asked to complete 

questionnaires at home and return them in person or by 

mail

Incomplete outcome data 

(attrition bias)

Low risk ITT analyses, attrition and exclusions reported and 

analyzed. Detailed report for imputations.

The groups did not differ at baseline on any 

sociodemographic or outcome variable. However 

sensitivity analyses were conducted in order to adjust 

differences on two clinical TMD diagnoses, and 

treatment credibility and expectancies.

Selective reporting (reporting 

bias)

Low risk Include all expected outcomes. High consistency 

between the different reports.

Other bias Low risk Free of other bias
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Turner 2011

Methods RCT. Single center, three parallel groups. Follow-up for twelve months

Participants 191 patients:mean age group A=29.1(7.4), mean age group 

B=25.4(5.7),mean age group C=28.6(6.9); 100% women; 11.33% high 

school or less, 34.67% some college, 54% college graduate; 77.67% 

Non-Hispanic White

Inclusion criteria: female gender; age 18 45 years; a Research Diagnostic 

Criteria/Temporomandibular Disorders (RDC/TMD) Axis I TMD pain 

diagnosis; premenopausal; characteristic pain intensity 3 or higher; local 

language skills

Exclusion criteria: lacking a menstrual cycle; pregnant, lactating, or 

planning to become pregnant in the next 7 months; unwilling to take a 

continuous OC; need for further diagnostic evaluation of facial pain; major 

medical or psychiatric conditions that would interfere with ability to 

participate. Additionally, study participants randomized to the COCT group 

underwent a gynecological examination and were withdrawn from the 

study if they had a medical contraindication for COCT (eg, history of or 

active thromboembolic disease; cerebrovascular or coronary artery 

disease; undiagnosed genital bleeding; estrogen-dependent cancer; acute 

liver disease; benign or malignant liver tumors; severe headaches or 

headaches with atypical neurological changes); smoked cigarettes and 

were 35 years or older; had used medication within the last 3 months that 

interfered with estrogen or progestin metabolism; had an abnormal pelvic 

examination, abnormal cytology (Pap smear), or undiagnosed uterine 

bleeding; or had no current mammogram and were 40 years or older.

Location: USA

Interventions Group A (n=60): self-management training

Group B (n=57): targeted self-management training (2 1.5 hr. interperson 

sessions+ 6 15 min. telephone session)

Group C (n=74): continous oral contraceptive therapy (2 1.5 hr. interperson 

session + 6 15 min. telephone session)

Cointerventions: every study participant received a personalized list of 

recommended TMD self-care strategies

Outcomes Pain intensity (CPI)

Pain interference 

Subjective Pain (McGill Pain Questionnaire)

Depression (BDI)

Treatment helpfulness

Pain beliefs: Disability, Harm, and Control (SOPA)

Self-efficacy (SES)

Catastrophizing (CSQ Catastrophizing scale)

Perceived effectiveness of pain coping strategies

Notes DIfferences at baseline of age were widely explored.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: "Randomization... was stratified by participant s 

baseline chronic pain grade and recruitment source, with 

blocking ... Block sizes were equal to 3 or 6, and were 

chosen randomly with 2/3 and 1/3 probability, 

respectively"... "The randomization list was prepared 

using the sample  function of the S-PLUS statistical 

software"
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Allocation concealment 

(selection bias)

Low risk Quote: "Treatment assignments were recorded on cards 

numbered consecutively within each stratum, and a 

study assistant not involved in the screening and 

randomization put the randomization assignments in 

sealed envelopes sequentially numbered by stratum. 

Randomization assignments were concealed to all study 

personnel with study participant contact until envelopes 

were opened by research staff at the time of 

randomization."

Blinding of participants and 

personnel (performance bias)

Low risk
No possible blinding

Blinding of outcome 

assessment (detection bias)

Unclear risk
Not addressed

Incomplete outcome data 

(attrition bias)

Low risk ITT analysis and additional "as treated" analysis, 

adequate imputation methods reported extensively

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Footnotes

Characteristics of excluded studies

Grace 2002

Reason for exclusion

Jerjes 2007

Reason for exclusion Not randomized

Komiyama 1999

Reason for exclusion No valid randomization (non-parallel groups). From correspondence: "The 

experiment were carried out for three years. The subjects automatically 

received the different intervention in each year (Data for CT was collected 

in first year period, data for IT-1 was in second year period, and IT2 was in 

third year period)"

Minakuchi 2004

Reason for exclusion No myogenous TMD diagnosis

Mishra 2000

Reason for exclusion Secondary report of RCT Gardea 2001 (included study)

Stowell 2007

Reason for exclusion Secondary report of RCT Gatchel 2006 (included study)

Turner 2005

Reason for exclusion Secondary report of RCT Turner 2006 (included study)

Not randomized



Psychosocial interventions for Myofascial Oral Pain 13-Nov-2013

Review Manager 5.1 24

Vuckovic 2010

Reason for exclusion No comparison group

Wahlund 2003

Reason for exclusion Only adolescents

Wahlund 2003b

Reason for exclusion Only adolescents

Wright 2000

Reason for exclusion The intervention was posture training (examined and treated by a physical 

therapist) without psychological support.

Footnotes

Characteristics of studies awaiting classification

Footnotes

Characteristics of ongoing studies

Footnotes

Summary of findings tables

Additional tables
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Figure 39. Risk of bias graph: review authors' judgements about each risk of bias item 
presented as percentages across all included studies. 
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3.8 Discussion of the series of systematic reviews 
 

 

In this series of systematic reviews, the author compiled only RCTs (high quality 

evidence) according to the GRADE system, setting apart quasi-randomized 

(moderate quality), observational studies (low quality), and unsystematic reports 

(very low quality).  

The author was able to group the different treatments for myofacial pain into six 

categories, according to an approximate rationale about the treatment of TMD. 

In general, acupuncture, LLLT, and drugs aimed principally the symptoms of 

TMD and were evaluated at short-term. On the contrary, long-term effects were 

desirable for physiotherapy, splint therapy and psychosocial interventions. 

The author summarizes and comments the principal findings for each therapy: 

 

1. Acupuncture (11 RCTs, n= 510): 

Eleven (11) RCTs in acupuncture were screened; however three of them did not 

provide valid information. Symptomatic relief was reported using acupuncture in 

trigger points,  Microsystems of acupuncture, and traditional Chinese 

acupuncture. Nonetheless, only acupuncture in trigger points was superior to 

sham acupuncture (Fernández-Carnero 2010).  

The studies by Ritenbaugh 2008 and Ritenbaugh 2012 showed superiority of the 

Traditional Chinese Medicine (including traditional Chinese acupuncture, herbal 

prescription and massages) over self-care strategies reducing pain. These 

studies were the only with designs that exceed the 30 patients, representing 

64.31% of the total sample in this review of acupuncture. The participants in both 

trials of TCM were interested in experiencing alternative medicine. 

 

Overall the RCTs on Acupuncture and LLLT presented weak designs, and most 

of them without follow-up periods. Both therapies principally tackle symptomatic 

at immediate or short term. In spite of recommendations indicating a minimal 

number of 6 sessions for the treatment of myofacial pain [481], one session 

therapy was applied in many of those RCTs. 

Only the acupuncture into trigger points provided evidence about the superiority 

of acupuncture over sham acupuncture. Within the literature, these TrPs are 

allegedly equalized with classical acupoints [150]. Nonetheless, the treatment on 

classical acupoints did not prove to be effective for myofacial pain.  
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In a systematic review (1975-2004), acupuncture was found as effective as 

occlusal planes for TMD, however not better than sham acupuncture [189]. In a 

meta-analysis including four RCTs-also present in this work (Goddard 2002, 

Schmid-Schwap 2006, Smith 2007; Shen 2009), the authors suggested a greater 

efficacy of acupuncture in comparison with placebo [316, 313]. Nonetheless, the 

author declares reservations about the results of the study by Smith 2007, due to 

the obvious imbalance at baseline. This implies that the results of the mentioned 

review are overestimated.  

On the other hand, it is possible that sham acupuncture may produce a real 

effect on the patients. This effect seems to be based on psychological 

expectations as suggested in the study by Shen 2007.  

On the contrary, the Traditional Chinese Medicine, which was included into the 

group of acupuncture, proved to be more efficient than self-care strategies. 

However these results were observed in patients who were already interested in 

receiving alternative medicine. The profile of the patients receptive to non-

Western medicine is particular. According to a survey in USA, TMD patients who 

resort to alternative medicine principally use it as a complement of conventional 

therapies. Those TMD patients qualifying the treatment as “very helpful” also 

reported higher levels of exercise and fewer sleep disturbances [131].    

 

 

2. Low-level laser therapy (6 RCTs, n= 215) 

All these studies applied different dosage from distinct characteristics of laser 

irradiation (wavelength and frequency). No one of the included studies reported 

any advantage over placebo condition or a comparison group. Three studies 

found similar results for LLLT and placebo, two trials did not conduct statistical 

analysis between these groups, and one study did not report differences between 

LLLT and splint therapy at short-term.  

 

As mentioned above, the methodological deficits on LLLT reports were frequent. 

The studies of LLLT did not overcome placebo. The lack of consensus about 

laser dosage and application sites is notable. In a recently published RCT, LLLT 

for treatment of myofacial pain was allegedly more efficient to produce pain relief 

and improvement of jaw opening when compared to placebo. However the 

sample of the study was limited, and the time of follow-up was short [22]. 
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3. Drugs (10 RCTs, n= 437)  

We found medicines for the treatment of Myofacial pain using three routes of 

administration: infiltrations (botulinum toxin, and a combination of lidocaine and 

corticosteroids), oral administration (cyclobenzaprine, clonazepam, gabapentin 

and diazepam), and topical administration (topical methyl salicylate, and PingOn 

ointment).  

Regarding infiltrations, two studies did not report differences between botulinum 

toxin and placebo, while in other RCT the toxin was superior to placebo 

regarding reduction of pain. Moreover, in another trial botulinum toxin was similar 

to fascial manipulation. On the other hand, the combination lidocaine and 

triamcinolone acetonide reinforced the results of splint therapy at short-term 

reducing pain intensity and number of trigger points. 

Among the oral medications, gabapentin showed to be significantly more 

effective than placebo for pain relief. Contrarily, diazepam did not differ from 

placebo. In other study, cyclobenzaprine plus self-care strategies was 

meaningfully more effective to reduce pain than self-care strategies combined 

with clonazepam or placebo. 

Both articles on topical medicaments exhibited better performance for the 

pharmacological agents than for placebo. 

Except for the RCTs on botulinum toxin, all other medicaments were subject of 

one single study. The high heterogeneity of the included studies covers not only 

the administration route, but also the type of medicament and the mechanism of 

action. However two principal effects were apparently expected namely pain 

relief, and muscle relaxation.  

 

The evidence for the effectiveness of drugs in TMD patients is insufficient [341]; 

however the use of drugs for symptomatic relief often appears included into 

multimodal therapies. The controversies about the efficacy of medications, 

especially the non-steroidal anti-inflammatory, is not exclusive for TMD, but for all 

chronic pain conditions. In one RCT among patients with myofacial pain 

comparing Ibuprofen and Diazepam, only the latter showed effectiveness 

reducing symptoms. The authors suggested that pain in these patients is not 

related to inflammation processes [525]. 
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The infiltration of Botulinum Toxin has received much attention as an alternative 

treatment for non-respondents to conservative strategies. Nonetheless, at the 

moment there is no agreement on the dosage for TMD treatment [532]. 

 

 

4. Physiotherapeutical interventions (11 RCTs, n= 699) 

The most frequent physiotherapeutical intervention was jaw exercises. However 

among four RCTs, jaw exercises did not prove better results than splint therapy, 

global posture training, counseling only, or the ear device TMDes.  

One study focused on orofacial myofunctional therapy exhibited greater 

improvements for this therapy than for splint therapy and a control group, 

specifically in muscle and TMJ pain severity. Additionally, some myofunctional 

parameters -which are not included within the therapeutical goals of the splint 

therapy-, were better evaluated after treating patients with this myofunctional 

therapy. This study showed some methodological flaws.  

Combined therapies including jaw exercises were ambivalent. In one study, jaw 

exercises plus LLLT compared to jaw exercises plus placebo showed greater 

effects on jaw movements range, but not in pain reduction, for which the 

outcomes were similar.  

In other study, jaw exercises as a part of self-care strategies plus counseling 

were similarly effective than other interventions using this same therapeutical 

combination, but adding splints (one hard, and other group receiving a soft 

splint). In other study, self-care strategies and counseling improved the clinical 

performance of a massage routine compared with the massages alone and a 

control group. 

Other combined therapy showed greater efficacy to improve jaw opening ranges 

in patients with severe limitations of a splint therapy together with passive 

exercises using a mechanical device than with wooden depressors or nothing. 

Finally, self-care strategies combined with posture training conducted by a 

physiotherapist showed greater improvements than a control group with only self-

care strategies.  

 

Regarding the therapies for long-term, no conclusive outcomes support any 

preference of one modality over the others.  
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Physiotherapeutical interventions for TMD tackle the muscle activity of the 

masticatory muscles and postural muscles. Jaw exercises and posture training 

display no conclusive, but potential effectiveness for TMD treatment [375, 377] 

On the other hand, interventions on cervical musculature have shown positive 

effects on myofacial pain patients [314]. Accordingly, the included study using 

posture training found a significant correlation between the masticatory and neck 

symptomatology. 

Other physiotherapeutical interventions such as TENS and ultrasound were 

excluded from this series due to the scarce quantity of RCTs reporting on TMD. 

Within the screened studies for our review, TENS appears as a complementary 

therapy to physiotherapy in the study by Wieselmann-Penkner 2001 with similar 

results to EMG-biofeedback. Nonetheless, the efficacy of TENS for chronic pain 

is refutable [96] 

 

 

5. Occlusal appliances (23 RCTs, n= 1522) 

Twenty one (21) RCTs investigated the stabilization splint, two reported on 

resilient splints, two on NTIs splints, one on prefabricated splint, and one trial on 

decompression splint. 

The stabilization splint alone was not more effective than no treatment or non-

occluding planes, except for one study reporting greater overall symptomatic 

relief (Ekberg 2004). 

Likewise, stabilization splint was not superior to resilient splints or prefabricated 

splints. Clinical differences with the NTI splint were neither registered; however 

the patients wearing NTI splints were markedly less satisfied with the treatment. 

The stabilization appliance was not significantly better than LLLT or 

physiotherapeutical interventions (myofunctional therapy, and jaw exercises) at 

short-time. The effects of stabilization splint were also similar to both 

psychosocial interventions, namely physical self-regulation and SC-co. One 

study reported that adding trigger point injections improved the results at short-

term of the stabilization splint. 

Regarding other splint types, the resilient splint did not show a better 

performance than a non-occluding splint.  

Among the multiapproach therapies based on splint therapies, we found those 

using stabilization planes, NTI planes, and soft appliances.  
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The results of the RCTs on stabilization splint plus psychosocial interventions 

(including “usual treatment”) were not conclusive. Three studies reported 

improvements within groups, but not substantial differences with the comparisons 

groups (psychosocial interventions). On the other hand, “usual treatment” plus 

CBT was significantly more effective in pain reduction when compared to only 

“usual treatment”. When replacing the stabilization splint in the formula of “usual 

treatment” for other splint types (NTI, or resilient), the outcomes were similar.  

 

In spite of their wide indication, the use of splints is not exempt of polemics. Türp 

et al. in a review of literature (1990-2003) did not find sufficient evidence to 

support stabilization splint for the treatment of myofacial pain over soft or non-

occluding splints, physical therapy, or body acupuncture [568]. Similarly, a meta-

analysis concluded that splints are more effective than no treatment, but they do 

not offer any advantages over other therapies [29]. Same conclusion was reported 

by other authors [193, 199]. These systematic reviews highlighted critical discussions 

about methodological approaches. The design topics embrace control groups, 

selection of outcomes and details of the splints. 

Due to the lack of understanding of the possible mechanisms of action, the tests 

for effectiveness of the splints are erratic. In a study within myofacial pain 

patients under chewing effort, those wearing stabilization splint reported pain 

relief and less symptoms during the chewing test in comparison with a non-

treatment group [206]. This observation is relevant when considering that most 

myofacial pain patients react with hyperalgesia after a chewing test [207].  

The reports of EMG activity after using splints are some controversial. In bruxer 

patients the impact on EMG activity of a splint insertion is allegedly transient [237]. 

Notoriously, even the non-occluding planes seem to affect the neuromuscular 

activity of the masticatory muscles during sleep [238]. In one RCT, stabilization and 

palatal (placebo) splints were randomized within patients with sleep bruxism. 

Both groups experimented similar polysomnographic outcomes after a splint 

therapy for 4 weeks, without exhibiting relevant effects on the sleep bruxism 

activity, specifically number of episodes and burst per hour, or the total time of 

bruxism activity [585]. 

In one RCT among bruxers with muscle tenderness, the action of an occlusal 

appliance was not meaningfully different from other group receiving CBT in 

reduction of psychological impairment, use of stress-coping strategies, and 
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bruxism activity measured using a monitoring device. Nonetheless, the bruxism 

activity was continuously decreasing in the patients treated with splint. Contrarily, 

after an initial period of reduction, the levels of bruxism activity were approaching 

to baseline at the 6-months follow-up in the group of CBT [438].  

Furthermore, there is no absolute consensus about the design of the splint or the 

usage time. Details of the splint design were reported in some of the included 

studies. Currently the thickness of the Michigan plane can be assumed as a 

reference for stabilization splints (2.5 – 3mm). Splints of 3 mm vertical thickness 

showed more efficacy reducing EMG activity than 6mm thickness in nocturnal 

bruxers [4]. Likewise, the Michigan appliance contemplates canine guidance, 

which was preferred within the included studies. Apparently, the disclusion mode 

(canine guidance or group function) may differentiate the action of splints on 

EMG activity [317]. 

There is no standardization for other types of splints, and consequently the 

rationale underlying its indication is more uncertain.  

A review of NTI-tss appliances found 5 RCTs of different qualities. The NTI-tss 

appeared to be efficient to reduce EMG activity in bruxers in two RCTs, without a 

positive correlation with clinical symptoms. In patients with TMD, two RCTs (also 

included in our study: Jokstad 2005, Magnusson 2004) failed to demonstrate 

differences between NTI-tss and stabilization appliances. These authors 

concluded that NTI-tss can be indicated for bruxism and TMD treatment by 

increasing the vertical dimension or reducing EMG-activity during clenching or 

grinding [537]. Both effects are however not directly related with pain report in 

TMD patients.  

Regarding the soft splints, the author did not find any evidence of clinical 

advantages for the treatment of TMD. In one RCT, soft splint was more effective 

than a palliative treatment and no treatment; however these results are obtained 

only at short-term [620]. In our review, soft splints were not effective at long-term, 

except when combined with counseling and self-care strategies. 

 

 

6. Psychosocial interventions (19 RCTs, n= 1779) 

Self-care strategies and counseling were the most frequently reported 

psychosocial interventions. Counseling consisted principally in theoretical 

explanations of the TMD etiology, education about the pathogenic agents and 
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advices on habits and risk factors to avoid. The author grouped into self-care 

strategies those actively targeting mandibular muscular activity with self-

administered exercises (mainly oriented to muscular relaxation), and other home 

exercises aimed to promote the general physical relaxation. 

One study did not find differences of the positive effects between TMD education 

and TMD education plus home-exercises at short term. In other study, the 

combined action of massages and counseling was superior to only counseling. 

On the other hand, other authors reported that counseling only is as effective but 

takes more time than the combined therapy of counseling and splint (stabilization 

or NTI-splint).  

The self-care strategies as unique intervention were as effective as some 

physiotherapeutical interventions (6x6 exercise program). In one 

pharmacological trial, SC plus placebo was similar to SC plus clonazepam, but 

inferior to SC plus cyclobenzaprine. In other study, SCs resulted in a significant 

higher pain reduction than hormonal therapy with estradiol and levonorgestrel.  

Self-care strategies together with counseling (SC-co) seem to produce the 

expected improvements in some patients with myofacial pain. One trial reported 

that adding a splint to self-care strategies did not change significantly the 

improvements obtained with SC-co only or SC-co plus a non-occluding (placebo) 

plane. In other study, self-care strategies plus counseling showed a similar 

positive effect than a stabilization splint only at short-term.  

Interestingly, when splint therapy is administered together with SC-co (“usual 

treatment”), the outcomes are not different from other active interventions. One 

study reported similar efficacy for SC-co, “usual treatment” and the combined 

therapy resilient splint + SC-co. In other trial, “usual treatment” was not superior 

to a program of physical self-regulation 

Nonetheless, within combined therapies, Cognitive Behavioral Therapy (CBT) 

bolstered the outcomes of “usual treatment” in 3 of the included RCTs. 

The combination of SC and CBT produced a greater pain relief, and reduction of 

pain interference when compared to “usual treatment” in TMD patients with low 

psychological distress profile. However, in other RCT, SC + CBT were less 

effective than traditional Chinese Medicine in pain relief of patients with myofacial 

pain. 

In one trial, CBT alone showed to be more effective than no-treatment reducing 

jaw dysfunctionality, but not pain. However, CBT only was inferior to EMG-
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biofeedback and EMG-biofeedback plus CBT. The same authors reported in 

other study that EMG-biofeedback plus CBT improved pain scores, coping 

abilities and depression compared to a non-treatment control group. 

Finally, only one trial informed of better clinical improvements of hypnosis in 

comparison to a relaxation program.   

 

Among the psychosocial interventions, counseling and self-care strategies, CBT, 

hypnosis, and physiotherapy-based approaches were documented in this review. 

In a meta-analysis of psychosocial interventions for orofacial chronic pain, CBT 

was considered the most promising therapy; however the related evidence was 

weak and no recommendations were possible about mode or responsible of 

delivery, and number of sessions [14].  

In a systematic review of CBT for TMD, two out of the five RCTs found by the 

authors [345] were considered in our review as repeated studies (specifically 

Mishra 2000 / Gardea 2001; Turner 2005 / Turner 2006), because they reported 

results in subsamples of the respective RCTs. Therefore, the author cannot 

agree with the results of this review.   

In one RCT, CBT was similarly effective as hypnosis sessions in patients with 

TMD. For both groups, the high hypnotic susceptibility was a good predictor of 

pain reduction [536]. In the present review, hypnosis was reportedly useful to 

decrease symptoms through coping reinforcement. The evidence is limited to 

only one RCT, and consequently insufficient to get a conclusion. However, 

hypnosis has also been successfully used to modify habits. In one study among 

healthy volunteers, pain ratings after jaw clenching were modulated in persons 

with high hypnotic susceptibility [550].  

The interventions based on neuromuscular modifications through active training 

of the awareness of muscular activity can be aimed specifically to masticatory 

muscles (control of harmful habits or local relaxation), or to general musculature 

(relaxation and/or posture). The EMG-biofeedback combined with CBT has been 

suggested as a valid alternative for TMD treatment [121], however conclusive 

reports are scarce. Preliminary data of a RCT evaluating CBT and OHR 

associated with EMG-biofeedback using a portable EMG device in comparison 

with a stabilization splint, showed improvements in both groups. The 

psychosocial intervention was more effective in reducing psychological 

symptoms (depression and somatization), however without statistical significance 



 

264 
 

[516]. According to the authors, the final results of this RCT will be published soon. 

In our review, the preliminary outcomes of this trial were not included due to the 

unspecified method for selection of the subsample.  
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PART 4   

 

 

 

SYSTEMATIC REVIEW AND META-ANALYSIS:  

USUAL TREATMENT VS PSYCHOSOCIAL INTERVENTIONS 

FOR ORAL MYOFASCIAL PAIN 

 

 

The part 4 contains a systematic review and meta-analysis of the “usual 

treatment” based on splint therapy compared to psychosocial interventions for 

the treatment of myofacial pain. The report was elaborated using the RevMan 

software.  

This section presents the results of a collaborative research of the Department of 

Prosthetic Dentistry, Zentrum der Zahn-, Mund und Kieferheilkunde at the 

Johann Wolfgang Goethe University Frankfurt am Main and the Evidence Based 

Dentistry Unit of the Department of Oral and Maxillofacial Surgery at the Faculty 

of Dentistry, University of Chile. 
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Abstract

Background

TMD is the most frequent cause of orofacial pain. A lack of understanding of the etiology and 

pathogenesis of TMD leads to obfuscate the therapeutical targets. As a result, a great variety of 

treatments have been proposed during the last 70 years. The most prevalent form of TMD is the 

Myofacial pain which mainly affects the masticatory muscles. In this meta-analysis we compared the 

efficacy of two modern approaches for myofacial pain: a multimodal therapy based on occlusal 

appliances ("usual treatment"), and different psychosocial interventions.

Objectives

To assess the effects of "usual treatment" (based on splint therapies) and psychosocial interventions 

for the treatment of oral myofacial pain in adult patients.
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Search methods

We searched for relevant articles according to a pre-defined search strategy within electronic 

databases (PubMed MEDLINE; The Cochrane Central Register of Controlled Trials (CENTRAL); 

EMBASE), ongoing trials databases (Current Controlled Trials; ClinicalTrials.gov) and we browsed 

through the abstracts of the different meetings of the International Association for Dental Research 

(IADR). Furthermore, we conducted manual search on the following journals for the last 6 months 

Cranio: The Journal of Craniomandibular practice; Journal of Oral Rehabilitation; and Deutsche 

Zahnärztliche Zeitschrift. No language limitations were applied.

Selection criteria

All Randomized Clinical Trials (RCTs) including comparisons between "usual treatment" based on 

splint therapy and psychosocial interventions for the treatment of TMD were analyzed.

Data collection and analysis

Two review authors independently extracted data, and assessed the risk of bias of included trials. In 

case of discordance, a third author was referred as arbiter. The authors of the selected articles were 

contacted for additional information.

Main results

In this meta-analysis, we analyzed 6 principal outcomes, namely self-report pain, pain interference, 

unassisted jaw opening without pain, muscle pain upon palpation, depression, and somatization. The 

outcomes Self-reported pain and Depression at long-term were significantly different for the 

comparisons tailored "usual treatment" vs. psychosocial interventions, favouring the latter (p=0.003, 

and p=0.04 respectively). These results have to be taken in account with some caution due to the 

limited number of studies.

Moreover, Muscle pain upon palpation and Somatization at short-term in the comparison UT vs PI 

showed a trend towards significance (p=0.08, p=0.09 respectively) also favouring PI over UT, however 

both effects did not remain in time. On the other hand, the outcomes were inclined toward PI in the 

second comparison for the outcomes Pain interference at long-term (p=0.08) and Depression at 

short-term (p=0.09). The effect of PI in Depression however resulted in a significant difference at 

long-term.

Authors' conclusions

We found no evidence to distinguish the clinical effectiveness between "usual treatment" and 

psychosocial interventions. However a no statistically significant trend towards greater improvements 

of psychological outcomes was seen for psychosocial interventions, while improvements of physical 

functioning were tendentious towards "usual treatment".

We suggest that next reports of TMD and related subdiagnosis should be reported according to a core 

outcomes set to afford comparisons. In this meta-analysis, we proposed a formula which allows to 

investigate the multifactoriality of TMD including pain (pain intensity, and pain interference), physical 

outcomes (muscle pain upon palpation and jaw opening without pain) and psychological outcomes 

(depression, and somatization).

Plain language summary

[Plain language title]
 
[Summary text]
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Background

Description of the condition

The temporomandibular disorder (TMD) is a complex term that involves different symptomatic 

definitions which affect the temporomandibular joint and the surrounding structures. Headaches, 

orofacial pain (chewing musculature, temporomandibular joint or both), ear affections (tinnitus), and 

alterations of jaw biomechanics (limitation or deviation of the mandibular trajectory) are characteristic 

signs of TMD that can appear in multiple combinations.

The prevalence of TMD reported in different literature reviews fluctuate around 10% over age 18 
[566, 

334]
, with a major percentage of affected women in the reproductive age. The symptomatic fluctuates 

along the years from adolescence to adulthood 
[355, 162]

, and seems to remit spontaneously in elderly 

individuals 
[249]

. 

De Kanter 
[282]

 estimated treatment need in Dutch population at 3.1%, while Rugh and Solberg made 

an estimation of 5% 
[482]

 in United States of America, and Micheelis and Reich estimated at 3.2% in 

Germany 
[384]

. In a meta-analysis, Al- Jundi et al. reported need for treatment in general adults at 

15.6% for fixed effect model and at 16.2% for the random-effect model. Interestingly, the estimations 

were higher for studies based on clinical TMD signs than studies on self-report 
[34].

In the early 90s Dworkin et al. proposed the classification of Research Diagnostic Criteria for TMD 

(RDC/TMD). Thus far, it had been internationally recognized, is available in 21 languages  
[260]

, and 

recently it had been matched with medical imaging for the osseous diagnosis and disc displacement 

[19, 364]
. The RDC/TMD consists in two complementary axes which compile information about clinical 

and psychosocial findings. According to the RDC/TMD axis I, there are principally three clinical 

diagnoses: group I for muscle disorders, group II for disc displacements, and group III for arthralgia, 

arthrosis and arthritis.

Epidemiological studies showed that the higher percentage of TMD patients is diagnosed with 

myofacial pain  
[612]

, i.e. group I of the RDC/TMD.

Not only different diagnosis in the medical field, but also dissimilar philosophy of treatment evidence 

the lack of understanding of this pathology. Particularly, the etiology of TMD is still controversial. 

Currently a multifactorial theory has received a great support among the scientific community. This 

theory draws attention to the interaction of psychological, neuromuscular and oral pathogenic factors.

Multiple possibilities have been proposed regarding the treatment of TMD. According to the integrity 

maintenance of the anatomical tissues, they are divided on reversible and irreversible therapies. 

Currently recognized standards of treatment for TMD prioritize reversible interventions over invasive 

ones. A first diagnosed patient should be treated by conservative and reversible therapies, such as 

patient education, medication, intraoral splints and behavioral treatments with different results. In 

failure case, it should be elected the modification of the anatomical environmental through surgery or 

other irreversible option such as occlusal adjustment.

In this meta-analysis, we analyzed the effects of two modern approaches to treat oral myofacial pain.

Description of the intervention

Description of the intervention A: Usual treatment (based on Splint therapy)

Pragmatically we defined the "usual treatment" as the most frequently reported combination of 

therapeutical methods to treat TMD. It is basically based on splint therapy and self-care strategies. 

Usually these self-care strategies are accompanied by dental professional counseling or analgesics.
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According to the European Academy of Craniomandibular Disorders and the Deutsche Gesellschaft 

für Funktionsdiagnostik und -therapie DGFDT (German Association for Function Diagnostics and 

Therapy), substantial improvement in TMD condition is possible through the recommended 

combination of splint therapy, counseling, and jaw exercises. Many authors support the concept of 

combinative therapies for the treatment of myofacial pain 
[79]

.

Widely indicated by dentists, the splint therapy is the most commonly used treatment for TMD. It 

consists of the elaboration of a removable device named oral appliance, occlusal appliance, occlusal 

plane, or splint; that stabilizes the dental occlusion.

The typical dental material employed for the confection of oral appliances is hard acrylic. The 

occlusion of the patient is transferred through a facebow to an articulator. However, the use of the 

facebow seems to be clinically irrelevant 
[520]

. The occlusal appliance, according to the possibility of 

the teeth for displacement once installed, are categorized in permissive and non-permissive or 

directive splints according to Dawson 
[129]

. Depending on the principal purpose they are divided in: 

bite planes, stabilization planes, repositioning planes, and pivot appliance. 

Stabilization splints are permissive planes aimed to the recovery of the occlusal stability, muscular 

deprogramming, increase of the vertical dimension. This splint is the first election for bruxism and 

temporomandibular dysfunctions. Some kinds of stabilizations appliances are the flat plane, Michigan 

Tanner splint, superior repositioning, Shore splint, and centric relation splint.

Some new acrylic materials, recently available in market, represent an intermediate category, namely 

the soft splints, which also include the hydrostatic appliance, currently outdated. The soft splints are 

semi-permissive splints and are seldom indicated in Germany 
[437, 409]

. A recent RCT did not attribute 

them any clinical efficacy for TMD treatment 
[417]

.

In this review, the usual treatment based on splint therapy is accompanied with self-care strategies. 

Self care was first introduced in 1981 as a Medical Subject Heading (MeSH) in the National Library of 

Medicine 
[646] 

(used for indexing the MEDLINE database) under the definition: "Performance of 

activities or tasks traditionally performed by professional health care providers. The concept includes 

care of oneself or one's family and friends". The self-care strategies for TMD include different 

techniques to reduce the muscle overloading and symptomatology, for ex. relaxation training, jaw 

exercises. Advices and /or recommendations related to soft diet, application of hot and cold packs are 

frequently included in the self-care strategies for TMD.

Additionally, the usual treatment may incorporate a coadjuvant agent which aims to reinforce the 

self-care strategies, including counseling or drugs indication.

The definition of counseling is widely variable depending on the subject in which is immerse, e.g. 

economics, education, ethics, legislation, etc. Counseling was introduced as a MeSH in 1966 

conferring it a medical sense. The current definition according to the National Center for Biotechnology 

Information (NCBI) is "the giving of advice and assistance to individuals with educational or personal 

problems" 
[646]

.

In the case of TMD treatments, counseling is principally a resource to offer basic information about the 

possible etiology and pathogenesis of this condition, and the teaching of avoidance conduct potentially 

risky to worsen the associated symptomatology. Counseling can be regarded as a psychosocial 

intervention, however as a part of the usual treatment for TMD represents a secondary intervention to 

the main effect of the occlusal splint.

Some of the self-care strategies are intrinsically related to counseling, e.g. guidance in reduction of 

parafunctional jaw activities. These two terms, self-care and counseling, are not well defined for the 

TMD treatment, and habitually are used indistinctly.

The "usual treatment" may also include the indication of drugs, often nonsteroidal anti-inflammatory 

drugs (NSAIDs) or muscle relaxants, and occasionally antidepressants.
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Description of the intervention B: Psychosocial intervention

Psychosocial interventions are non-pharmacological therapies which highlight the psychological factor 

of chronic pain. Psychosocial interventions for TMD target psychobiological mechanisms and 

psychosomatic correlations in order to relieve pain and improve functionality. Two major strategies for 

TMD are the increase of the pain coping ability of the patient, and/or the intensification of the muscular 

activity awareness 
[357]

, controlling at the same time oral parafunctions (i.e. bruxism, thumb-sucking, 

onychophagia, and breathing disorders).

The psychosocial interventions may be present in combination with the usual treatment. Under 

particular alignments of the review authors in order to specify the comparison groups, counseling 

and/or self-care were managed as psychosocial interventions only when they were the unique 

intervention.

 

How the intervention might work

Intervention A: Usual treatment based on occlusal splint

The mechanism of action of the "usual treatment" is probably the result of the combined action of each 

of its components.

The exact therapeutic effect of the oral appliances is not yet understood. The multiple influences on 

the masticatory system may include the variation of the relationship between the dental occlusion and 

the mandible; the redistribution of jaw dynamic and chewing forces; changes on the condylar position 

related to the temporal glenoid fossa and articular disc; relaxation of the chewing musculature; etc. It 

is noteworthy that some authors ruled out the primary belief that splints can increase joint space
 [309, 

394, 177]
.

In general, the splint therapy targets a symptomatic reduction of the clinical pain, an improvement of 

the occlusal force distribution, reducing teeth wear, and the stabilization of occlusal contacts.

According to their clinical indication there are three types of oral appliances,namely, stabilization 

splint, distraction splint, and repositioning splint. Habitually, the stabilization splint is the first option for 

TMD treatments.

The stabilization or relaxing splint is indicated for myopathy, oral habits (bruxism), insufficient occlusal 

support, and reestablishment of vertical dimension. By reason of the probably psychological origins of 

the oral habits, the use of stabilization splint for this purpose has a preventive roll, focused on the 

protection of the anatomical dental integrity 
[440]

.

The splint has been reported as an effective therapy for TMD. Stabilization planes have shown to be 

more effective than control planes in a 6-12 months follow-up 
[166]

.

Neff and Gündel, however, hold the view that the splint therapy would be useful only for disorders with 

dento-occlusal origin (according to the classification of TMD by Sebald). For the cases based on 

myogenic or arthrogenic causes, this oral appliance had a time-restricted effect or no one at all 
[412]

. 

Likewise, van Selms et al. suggested that changes on nocturnal electromyographic activity of bruxist 

patients could be more assigned to psychological effects than the splint influence 
[587]

. Even the use 

of oral appliances has not proved to produce any immediate significant change on the 

electromyographic activity of masticatory muscles 
[497, 474, 311, 184]

.

The clinical data about splint therapy is controversial. Forssell et al. in a systematical review found 

only scarce evidence for the clinical efficacy of splint therapy 
[192]

. In a review, no sufficient evidence 

was found to recommend occlusal appliances neither for TMD nor for bruxismus 
[305]

.

Recurring techniques of self-care strategies for TMD tackle the maintenance of the TMD 
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symptomatology. Dental TMD self-care involve dietary advices and /or recommendations, and use of 

thermal adjuvants as for example alternating application of hot and cold packs. Furthermore, the usual 

treatment may incorporate different techniques to reduce the muscle overloading, which is believed a 

factor of maintenance or causal agent of TMD. These strategies have proven to be sufficiently 

effective for the mentioned condition 
[154, 159]

.

The theoretic understanding of the possible etiology and pathogenesis of this condition allows an 

active participation of the patient in the relief of pain, maybe through improving coping abilities and/or 

helping the tissue regeneration when controlling inflammatory processes frequently linked to TMD 

symptoms. Counseling in this case, reinforces the self-care strategies. Similarly, the indication of 

medicaments points to the same objective.

Intervention B: Psychosocial intervention

According to Aggarwal 
[14]

, psychosocial interventions for chronic orofacial pain target two different 

suspected mechanisms of pain generation: inactivity (avoiding behaviors), and over activity (emotional 

stress).

The first model appeals to avoiding behaviors and negative cognition in response to prolonged and 

persistent pain. This inactivity would induce an exacerbated symptomatology in the affected area.

On the other hand, the emotional stress model proposes that psychological factors trigger oral habits 

resulting in muscle hyperactivity and subsequent facial pain. In this sense, the bruxism for example 

can be considered to be an expression of high stress level and thus would require behavioral 

interventions, i.e. surface electromyographic biofeedback (sEMG), relaxation training, etc.

Cognitive Behavioral Therapies (CBT) essentially aim to improve the coping capacity of the patient, 

modifying the perception of the patient about himself and his relationship with the symptoms of TMD. 

CBT for TMD is mainly based on skills training interventions focus on modifying the patient s 

interpretation of pain, usually combined with educational approaches to provide information about the 

jaw function and TMD.

As regards of TMD therapies, some psychosocial interventions better related to the emotional stress 

model, including hypnosis and oral habit reversal among others, principally tackle the parafunctional 

habits. The objective of this treatment is to replace a harmful behaviour by an alternative one, which 

competes as an adopted response for some habits, i.e. an innocuous habit take place of bruxism. 

They are usually combined with dental therapies.

Regarding the treatment of facial pain, Gramling observed improvements on all measures of relative 

pain in TMD patients treated with oral habit reversal (in a group format), compared to those in the 

control group 
[225]

. Along the same line, Townsend found a significant reduction of maladaptative oral 

habits occurred from pre- to post-treatment and significant reductions in life stress and pain 

interference in TMD patients treated with habit oral reversal in a minimal therapist contact (MTC) 
[563]

.

In respect of clinical pain relief, Glaros reported that OHR may be as effective as a 

behaviourally-modified splint therapy 
[214]

. However, Peterson suggests that habit reversal appears to 

be more effective in reducing the myofascial pain symptoms of TMD than in improving 

temporomandibular joint function. During clinical observations he found that the temporomandibular 

joint sounds were unexpectedly increased, although the pain was reduced 
[449]

.

Why it is important to do this review

Due to the high prevalence in every population studied, the high impact on the quality of life of the 

patients, and the necessity to define a therapeutical model for myofacial pain, which is the most 

prevalent form of TMD.  
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prevalent form of TMD.  

Objectives
To assess the effects of combined therapies based on splint therapy and psychosocial interventions 

for the treatment of oral myofascial pain in adult patients.

Methods

Criteria for considering studies for this review

Types of studies

Randomized controlled clinical trials (RCTs) conducted in patients with oral myofascial pain. 

Quasi-randomized and non-randomized trials, observational studies, narrative reviews, commentaries 

and letters to editors were excluded.

Types of participants

Adults diagnosed with temporomandibular disorders characterized as myofacial pain, with or without 

concomitant arthrogenous diagnoses.

Types of interventions

Intervention  A: "usual treatment" based on splint therapy (stabilization splint plus self-care strategies 

and counseling, including or not drugs for symptomatic pain relief)  

Intervention B: any type of psychosocial intervention (cognitive behavioral therapy, hypnosis, oral habit 

reversal, etc)

Types of outcome measures

The outcomes were chosen according to a previous random analysis of the most frequently reported 

outcomes in 5 trials of TMD. Considering the Research Diagnostic Criteria for Temporomandibular 

Disorders (RDC/TMD) as reference for definition of outcomes for studies in TMD, we finally selected 

two outcomes for pain (self-reported pain and pain interference), two outcomes for clinical examination 

(unassisted jaw opening without pain and muscle pain upon palpation) and two outcomes for 

psychological parameters (somatization and depression).

Primary outcomes

Self-reported Pain

Unassisted jaw opening without pain (mm)

Secondary outcomes

Pain interference

Muscle pain upon palpation

Somatization

Depression

Search methods for identification of studies

We conducted electronic searches on 06.11.2012, and complemented the identification of studies with 

other resources. Details of the search strategy are available in Appendix 1, Appendix 2 and 

Appendix 3.

Electronic searches

We searched the following electronic databases to identify reports of relevant randomized clinical trials:
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PubMed MEDLINE

The Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library)

EMBASE

Furthermore, we searched the following ongoing trials databases:

Current Controlled Trials (http://www.controlled-trials.com/);

ClinicalTrials.gov (http://www.clinicaltrials.gov/);

Searching other resources

We examined reference lists of relevant articles that were identified by the electronic searches for 

other pertinent articles to include in the review. Moreover, we browsed through the abstracts of the 

different meetings of the International Association for Dental Research (IADR) to identify possible 

relevant studies (http://iadr.confex.com/iadr/search.epl).

Finally, we conducted manual search on the following journals for the last 6 months for the purpose of 

explore for relevant articles:

·         Cranio: The Journal of Craniomandibular practice

·         Journal of Oral Rehabilitation

·         Deutsche Zahnärztliche Zeitschrift

Data collection and analysis

Selection of studies

Every title and abstract obtained from the search strategy was tabulated in order to accomplish a first 

screening according to pre-established selection criteria. In a second stage, the pre-selected abstracts 

were assessed with a new form restraining criteria to increase the precision of the search. All the 

correspondent full texts of each article, that were obtained in the second screening, were regained and 

evaluated independently by two review authors.  Disagreements were resolved by discussion with 

referral to a third review author if no consensus was reached. The process of screening is reported 

according to the QUORUM/PRISMA criteria 
[337]

 (Figure 1).

Data extraction and management

Two review authors extracted independently general data and outcomes results from each full text of 

all the selected studies. These data were compiled into a pre-designed form by duplicate. The partial 

results were shared and discussed with a third review author.

Assessment of risk of bias in included studies

All the included studies were evaluated adhering to the Cochrane Handbook for Systematic Reviews 

of Interventions Version 5.1.0 (updated March 2011) 
[539]

. The risk of bias of the included studies (full 

text version) was assessed independently by two review authors using the corresponding Cochrane 

Collaboration s tool. In case of discrepancies, the data were reviewed concurrently by both review 

authors and, if needed, a third review author was referred as arbiter.

The review authors were not blinded, because they were familiar with the literature. Besides, 

according to Moher blinding has not been considered an influencing factor in literature reviews 
[398]

.

We systematically contacted authors of trials in order to clarify methodological questions, except if 

every item of the risk of bias tool was positively fulfilled.

Measures of treatment effect

The measures of treatment effect that were used for evaluating the outcome in each trial were:
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Self-reported pain (VAS)

Significant clinical improvement (33%)

Unit of analysis issues

The "usual treatment" intervention can be differentiated into two experimental designs: when is tailored 

to each patient and when applied uniformly in a group. These two modalities to administrate the usual 

treatment go by the hand of the personal beliefs of the authors, i.e., a tailored intervention is a 

research position respect of the needs of the TMD patients and is normally defined as "usual 

treatment" at discretion of the attending dentist. This particular circumstance force to separate the 

studies in different categories, due to the imbalance of the interventions, however the definition of 

"usual treatment" involves the same therapeutical components.

Dealing with missing data

We contacted the authors when necessary asking for additional information of incomplete data. A 

standard message with open questions was sent to the person addressed in the publication as the 

corresponding author.
The missing data of each trial was analyzed to discriminate missing data related directly to the 

intervention. The available data were adopted when the missing data occurred randomly and/or not 

linked to the intervention.  In case of not random missing values of dichotomous or continuous data, 

worst-case scenario or imputation  respectively, in agreement to the  Cochrane Handbook 
[539]

.

Assessment of heterogeneity

The statistical heterogeneity was verified using the chi-square test at significance of 0.1. The I
2
 

statistic allowed the quantification of inconsistency across the studies demarcating four categories, 

namely unimportant (0%-40%), moderate (30%-60%), substantial (50%-90%), and considerable 

(75%-100%) heterogeneity amongst trials, according to the Cochrane Collaboration instructions 
[134]

. 

The clinical and methodological heterogeneity was discussed based on the study design (patients, 

setting and interventions), and the risk of bias tool 
[248]

. The assessment of heterogeneity was 

performed in subgroup analyses (see Subgroup analysis and investigation of heterogeneity).

Assessment of reporting biases

The outcome-reporting biases was investigated by searching protocols of the included RCTs 
[539]

. 

Abstracts were also considered as a source of reporting bias.  Publication bias was tested using the 

Egger test and making interpretations of the funnel plots for all outcomes 
[163]

.

Data synthesis

The included RCTs are described in a narrative overview, adding a meta-analysis of the comparison 

"usual treatment" vs. psychosocial interventions accomplished by working with RevMan 5.1. The 

outcome data with no obvious clinical heterogeneity and unimportant statistical heterogeneity amongst 

trials, i.e. I² value 0% to 40%, were compared using a fixed-effect model. We applied a random-effects 

model for outcomes without apparent clinical heterogeneity and the I² value greater than 40%. Finally, 

data with high heterogeneity were excluded.

Subgroup analysis and investigation of heterogeneity

Possible factors of heterogeneity across the results of the trials were anticipated and explored through 

subgroup analyses. Other sources of heterogeneity investigated include: modality of "usual treatment" 

(tailored or standardized) and type of psychosocial intervention (see Unit of analysis issues).

Sensitivity analysis

The exclusion criterion for this review was the high risk of bias. Since the blinding of outcome 

assessment was critical for the comparison of the interventions which are technically difficult to 

implement blinding of participants and personnel, a trial was regarded as at high risk of bias when the 
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blinding of outcome assessment domain or two or more other domains were judged to be at high risk 

of bias. The same criteria was applied to classify a trial as having unclear risk of bias. Otherwise, the 

trial was considered at low risk of bias.

Furthermore, possible outlier studies were subjected to sensitivity analysis in order to evaluate its 

effect on the results of the meta-analysis.

Main results

Description of studies

See: Characteristics of included studies, Characteristics of excluded studies, and Characteristics of 

studies awaiting classification

Results of the search

The search strategy of the six databases yielded 169 different titles of potential relevant clinical trials. 

After using two pre-established forms 135 articles were excluded because they were not randomized 

or because they did not match the intervention or condition of TMD, and 12 did not fulfill the 

characteristics of the type of participants (no adults or not myogenous TMD patients). Two 

independent reviewers assessed the full text of the selected 22 articles.

We contacted the authors of both studies awaiting for classification.The study of 

Huggins2004-Truelove 2004a was reported in two different abstracts at the 82.meeting of the 

International Association for Dental Research (IADR). With the available information was not possible 

to identify the definition of "usual treatment" and therefore not possible to include the results in any of 

the unit of analysis, however the authors declared the intention to publish a full text version. Regarding 

the other RCT awaiting for classification (Shedden Mora 2010), the authors already published two 

articles including subsamples which not represent the complete intervention groups. Nonetheless, the 

authors assured the final results will be available in an article to be published soon. 9 RCTs were 

finally excluded due to the reasons exposed in the section Characteristics of excluded studies. Thus, 

12 trials (n=1122) were considered relevant to the meta-analysis. Among the included studies, 75% 

used the RDC/TMD as diagnostic tool. When available, the results were separate into short- (3 months 

or less) and long-term (more than 3 months).

Included studies

Out of the 12 included studies (n=1122), 7 studies (n=535) (Alencar 2009; Carlson 2001; Conti 2012; 

Crockett 1986; Litt 2010; Niemela 2012; Truelove 2006) applied a pre-defined "usual treatment" for all 

the patients in the intervention group. On contrast, 5 studies (n=587) (Dworkin 1994; Dworkin 2002a; 

Dworkin 2002b; Ferrando 2012; Turner 2006) used a tailored version, where the attending dentist 

decided independently the treatment for each patient, choosing among the therapeutical methods 

considered part of the "usual treatment". In this group of studies the dental treatment was not 

monitored.

The definition of usual treatment fitted for the first group with the following combinations: mandibular 

hard splint, counseling and self-care strategies (Alencar 2009); stabilization splint and self-care 

strategies (Carlson 2001); stabilization splint, self-care strategies (jaw exercises, soft diet) and 

counseling (education) (Conti 2012); splint therapy, counseling, and self-care strategies (jaw 

exercises) (Crockett 1986); splint, self-care strategies (soft diet) and analgesics (Litt 2010); splint, 

counseling and self-care strategies (jaw exercises) (Niemela 2012); and splint, self-care strategies 

and analgesics (Truelove 2006). In the second group of studies applying tailored intervention, the 

"usual treatment" corresponded to splint, self-care strategies (jaw exercises) and analgesics or muscle 

relaxants (Ferrando 2012); and occlusal splint, self-care strategies (jaw exercises, modification of 

dietary habits, use of cold and heat packs) and analgesics or muscle relaxants (Dworkin 1994; 

Dworkin 2002a; Dworkin 2002b).

The "usual treatment" for all these studies reported the indication of a hard stabilization splint (except 

for Turner 2006 who did not address any details of the dental treatment). The recommendations on 
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how to wear the splint varied from only nocturnal wearing (Carlson 2001, Conti 2012); nocturnal 

wearing plus 2 hours while awake (Truelove 2006); to full-time except for eating during the first period 

(1-4 weeks), and later only nocturnal wearing (Alencar 2009, Litt 2010). Two articles of the first group 

of studies did not specify the wearing time of the splint (Crockett 1986, Niemela 2012). The studies of 

tailored intervention did not define the time of using splint in concordance with the group definition 

(Dworkin 1994; Dworkin 2002a; Dworkin 2002b; Ferrando 2012, Turner 2006).

The psychosocial interventions were basically divided in two categories: only a psychosocial 

intervention or a combination of the "usual treatment" and the psychosocial intervention.

Counseling and self-care were considered a psychosocial intervention only when used as unique 

intervention (Conti 2012, Dworkin 2002b, Niemela 2012, Truelove 2006) or with a placebo splint 

(Alencar 2009). Other psychosocial interventions included in this review are physiotherapeutic 

oriented interventions as physical self-regulation (Carlson 2001), and EMG-biofeedback plus self-care 

strategies (Crockett 1986).

Due to ethical considerations, the indication of only cognitive behavioral therapies (CBT) is widely 

debatable in severe cases of TMD. CBT has proven to be effective for many psychological conditions; 

however there is no conclusive evidence about its effectiveness for TMD. Therefore, some authors 

designed a comparison group which embraces the psychosocial intervention (CBT) and the "usual 

treatment" together (Dworkin 1994; Ferrando 2012, Litt 2010; Turner 2006).

The samples of the studies comprehend at least a 75% of myofacial pain diagnosis at baseline: 100% 

in the following studies Alencar 2009, Carlson 2001, Conti 2012, Crockett 1986, Ferrando 2012, 

Truelove 2006, Dworkin 2002b; 96.0% in the trial by Turner 2006; 94.8% in the article Dworkin 2002a; 

90.1% in Niemela 2012; and 77% in Litt 2010. TMD clinical diagnoses were not considered in one 

study (Dworkin 1994), however the relative large sample allows to presume findings similar to general 

epidemiological data.

Excluded studies

Among the excluded studies, 3 studies did not include myogenous TMD patients, however their results 

support the importance of self-care and counseling. Cunha 2012 (abstract) applied successfully a 

combined therapy of splint and counseling for TMJ arthralgia. Schiffman 2007 found comparable 

positive results between surgical interventions and conservative treatments (self-care, counseling and 

analgesics and muscle relaxants; and other experimental group carrying splint therapy, physiotherapy 

and CBT) for cases of TMJ closed lock. Finally, Minakuchi 2004 reported higher self-reported 

improvements in a group of patients with disc displacement without reduction treated with self-care 

strategies and analgesics than other similar group intervened with splint therapy, self-care strategies, 

analgesics and physiotherapy and a no-treatment control group.

Other excluded study (double report Gatchel 2006,and Stowell 2007) recruited only patients with 

acute TMJ symptomatology, not comparable with the chronicity of TMD diagnosis.

No one intervention group of the following studies did match our definition of "usual treatment": Glaros 

2007 (only splint vs. oral habit reversal), Michelotti 2012 (only splint vs. self-care and counseling), 

Turk 1996 (splint, counseling and EMG-biofeedback vs. splint, counseling, EMG-biofeedback and 

CBT vs. splint, counseling, EMG-biofeedback and nondirective self-care strategies), and Wright 1995 

(soft-splint vs self-care and analgesics vs. no treatment).

Risk of bias in included studies

See Figure 2 and Figure 3. We were in contact with all the authors of the included studies. This fact 

improved substantially the general and particular risk of bias of the analyzed RCTs.

We additionally include a Delphi list to evaluate the quality of the trials. Most of the items coincide with 

those from the Collaboration's tool. From this list we remark that in 50.0% of the included RCTs 

Intent-to-treat analyses were conducted. According to our modified evaluation using the 

Collaboration s tool, 4 studies were at unclear risk of bias ( Conti 2012; Crockett 1986; Dworkin 1994; 

Litt 2010), and the others were considered at low risk.
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Allocation (selection bias)

Most of the included RCTs were written during the last two decades, which implies a high availability 

of statistical sources to conduct an adequate method of randomization. However, the concealment of 

the allocation was scarcely reported in the articles. The authors supported us with the required 

additional information. Consequently, we have 16.7% of unclear risk within the random sequence 

generation, and 41.7% unclear risk for the allocation concealment, and no one study evaluated as 

having high risk for this criteria.

Blinding (performance bias and detection bias)

Blinding regarding the performance bias is irrelevant for this sort of comparisons which are technically 

complex to be blinded. As a consequence, we considered the blinding of the outcome assessment 

especially important for our meta-analysis. Only 3 RCTs did not expressly report a method for blinding 

the outcome assessor. Out of these studies, 2 gave insufficient information. In the study by Litt 2010, 

long- but not short- term outcomes were assessed through interviews conducted in person. 

Nonetheless, we considered not having enough details to weigh the possible influence of this 

methodology since the data at long-term were coherent with the results on short-term.

Incomplete outcome data (attrition bias)

Only Conti 2012 and Niemela 2012 did not report sufficiently the reasons for attritions, however the 

number was informed.

Selective reporting (reporting bias)

The study by Conti 2012 did not report completely clinical data from the study, refering the reader to 

other similar study. The trials by Dworkin 2002a and Dworkin 2002b reported intent-to-treat analyses, 

but also as-treated analyses for some outcomes without defining minimal differences among the 

number of analyzed persons.

Other potential sources of bias

We found a low risk of bias for all the RCTs regarding this criteria.

Effects of interventions

Comparison 1. "Usual Treatment" vs Psychosocial Intervention

Primary outcomes: Self-reported Pain Intensity and Unassisted Jaw Opening without pain (mm)

Self reported pain at short-term (less than 3 months):

Pain intensity at short-term was reported in all the included studies for this review using an 

homogeneous formula of "usual treatment" for the corresponding intervention (balanced intervention), 

i.e. 6 studies (Alencar 2009; Carlson 2001; Conti 2012; Crockett 1986, Niemela 2012; Truelove 2006) 

showing moderate heterogeneity I² =42% (P=0.13), and additionally one RCT by Litt 2010 using a 

combination of psychosocial intervention (PI) plus UT. Although some pain measurements included 

frequency and duration, the overall heterogeneity for the data of this outcome was not important (I² 

=36%; P=0.15), not differing for subgroups (I²=0%; P=0.54)

There was no statistical significance for the difference between "Usual treatment" and Psychosocial 

Interventions (P=0.57), with only a slight standard mean difference favouring PI (SMD=0.08; 95% CI= 

-0.18, 0.33).

It is noticeable that the studies comparing UT vs. PI (Alencar 2009; Carlson 2001; Conti 2012; 

Crockett 1986; Niemela 2012; Truelove 2006) was close to neutral (SMD= 0.05; 95%CI= -0.26, 0.36), 

while the comparison of UT vs UT+PI (Litt 2010) was more auspicious for the latter (SMD=0.22; 

95%CI= -0.20, 0.64), however without exhibiting significant differences (P=0.31).

Without considering the study that incorporated frequency or duration of pain (Alencar 2009) the 

heterogeneity increased (I²=44%, P=0.11) showing that the difference between treatments slightly 



Usual treatment vs psychosocial intervention for TMD 13-Nov-2013

Review Manager 5.1 13

increased to SMD= 0.06; 95%CI= -0.23, 0.34 (P=0.70). When comparing only actual reports of pain 

intensity (VAS or a media of a diary VAS) (Conti 2012; Crockett 1986; Niemela 2012) with a moderate 

heterogeneity (I²=56%, P=0.11) the standard mean difference appears to a small extent more 

propitious for UT (SMD= -0.04; 95%CI= -0.65, 0.57), but remain not statistically meaningful (P=0.90). 

On the contrary, regarding studies using an average of the actual, worst and usual pain (Carlson 

2001,Truelove 2006, Litt 2010; I²=37%, P=0.20), the standard mean difference trend towards 

favouring PI (SMD=0.14; 95%CI= -0.18, 0.45), however the difference between interventions was 

again not significant (P=0.40).

Self-reported pain at long-term (more than 3 months):

With a substantial heterogeneity (I²=65%, P=0.06), 3 studies reporting averages of actual, worst and 

usual pain exhibited no significant differences in the overall effect of the interventions (P=0.35). This 

heterogeneity plunge to I²=0% (P=0.91) when considering only the studies measuring this outcome 

with the Mutlidimensional Pain Inventory (MPI). The SMD was inclined to the PI interventions 

(SMD=0.23; 95%CI= -0.25, 0.71).

Nonetheless, the study by Litt 2010 showed P=0.05 for greater benefits of the combination UT+PI 

(SMD=0.47; 95%CI= 0.01, 0.93); approximately the same results in favour of PI in the study by 

Carlson 2001, both using MPI. Taking these 2 studies in a separate analysis, the results are 

statistically significant for the overall effect (P=0.02) with a mean difference=1.03 (95%CI=0.20, 1.86).

Unassisted jaw opening without pain at short-term (less than 3 months):

4 studies provided data for this outcome at short-term (I²=43%, P=0.17). However, the SD in the study 

by Truelove 2006 were not available. Therefore, the meta-analysis of the other trials (Carlson 2001; 

Crockett 1986; Niemela 2012) resulted in non-significant differences, with a mean difference= -1.66 

(95%CI= -5.60, 2.28) given advantage to UT.

Unassisted jaw opening without pain at long-term (more than 3 months):

Out of 2 trials, one provided only partial information (Truelove 2006). Thus the data by Carlson 2001 

represented the outcome with an inclination to UT (MD= -2.50; 95%CI= -8.45, 3.45) without 

meaningful significance (P=0.41)

Secondary outcomes: Pain Interference, Muscle Pain upon palpation, Somatization and Depression

Pain Interference at short-term (less than 3 months) and at long-term (more than 3 months):

Carlson 2001 and Litt 2010 (I²=0%, P=0.63) reported more benefits at short-term when indicating 

interventions including PI (MD=0.37; 95%CI= -0.29, 1.02). The difference between groups was 

however not significant (P=0.28).

The same RCTs provided data for this outcome at long-term (I²=0%, P=1.00). The results were once 

again not significant (P=0.60), diminishing the tendency pro PI (MD=0.20; 95%CI= -0.55, 0.95)

Muscle Pain upon palpation at short-term (less than 3 months):

4 studies (Alencar 2009; Carlson 2001; Niemela 2012; Truelove 2006) reported muscle pain upon 

palpation using different scales, but without presenting heterogeneity (I²=0%, P=0.66). Results trend 

towards significance (P=0.08) showing a standard mean difference inclined toward PI (SMD=0.21, 

95%CI= -0.03, 0.44)

Muscle Pain upon palpation at long-term (more than 3 months):

Contrarily to the short-term observations of this outcome, UT seems to be more beneficial than PI at 

long-term. 2 RCTs (Carlson 2001 and Truelove 2006) presenting moderate heterogeneity (I²=36%, 

P=0.21), resulted in SMD= -0.06 (95%CI= -0.51, 0.39), however without statistical significance 

(P=0.80).

Somatization at short- (less than 3 months) and long-term (more than 3 months):

Exclusively Carlson 2001 provided data for this outcome with a trend toward significance (P=0.09) 
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favouring PI (MD=0.23; 95%CI= -0.03, 0.49). No relevant changes were found at long-term (MD=0.30; 

95%CI= -0.07, 0.67; overall effect P=0.11)

Depression at short- (less than 3 months) and long-term (more than 3 months):

Only 2 RCT (Carlson 2001, Litt 2010) (I²=0%, p=0.52) reported intervention effects on depression 

finding differences neither at short-term (SMD=0.19; 95%CI= -0.15, 0.54; overall effect P=0.27) nor at 

long-term (SMD=0.06; 95%CI= -0.32, 0.45; P=0.75) with some tendency toward PI.

Comparison 2. Tailored "Usual Treatment" vs. Psychosocial Interventions

Primary outcomes: Self-reported Pain Intensity and Unassisted Jaw Opening without pain (mm)

Self-reported pain at short-term (less than 3 months):

5 studies provided data for pain intensity at short-term. One study could not be pooled due to 

incomplete information of the results (Dworkin 2002a). The four other studies (Dworkin 1994; Dworkin 

2002b; Ferrando 2012; Turner 2006) showed a substantial heterogeneity (I²=60%, P=0.06) with a 

non-significant overall effect (P=0.62) and a preference for PI (SMD=0.07; 95%CI= -0.22, 0.37)

When omitting the study by Ferrando 2012, the remaining studies, all measured using Characteristic 

Pain Intensity (CPI), experienced a sharp decline of heterogeneity to not important level (I²=10%, 

P=0.33) and exhibited a mean difference favourable to UT (MD= -0.08; 95%CI= -0.50, 0.35), however 

without statistical significance.

Self-reported pain at long-term (more than 3 months):

A significant difference was found for this outcome considering all the three included studies of 

Dworkin with heterogeneity I²=0% (P=0.58). The study by Dworkin 2002a however could not be 

estimated due to incomplete information. PI+UT was significantly more effective (P=0.003) to reduce 

pain at long-term (MD=0.66; 95%CI= 0.23, 1.09).

Unassisted jaw opening at short- (less than 3 months) and long-term (more than 3 months):

Dworkin 1994 reported means of the effects of the interventions at short-term, however not standard 

deviations. Identical situation occurred about the reports at long-term (Dworkin 1994; Dworkin 2002a; 

Dworkin 2002b). The data are not analyzable.

Secondary outcomes: Pain Interference, Somatization and Depression

Pain Interference at short-term (less than 3 months):

Out of 4 studies, only for 2 the complete data were available. Presenting high homogeneity (I²=0%, 

P=0.97), the studies by Dworkin 1994 and Ferrando 2012 reported a weak difference in favour to PI 

(SMD=0.02; 95%CI= -0.26, 0.30) without meaningful difference between interventions.

Turner 2006 reported this outcome in terms of percentage of patients who registered none pain 

interference at short- and long-term. These results were not compatible with those from other RCTs, 

and consequently not pooled.

Pain interference at long-term (more than 3 months):

One trial provided incomplete data. The study by Dworkin 1994 showed a trend toward significance 

(P=0.08) with a mean difference in favour of PI (MD=0.66, 95%CI= -0.09, 1.41)

The odds of reporting no activity interference at 12 months in the study by Turner 2006, after adjusting 

for baseline interference, were four times greater in the UT+PI group than in the UT group (OR = 4.2; 

95% CI = 1.7, 10.2). As mentioned before, this study was not pooled due to a different type of data.

Muscle Pain upon palpation:

We did not find related studies for this outcome at short-term. Only Dworkin 2002a offers data for 

Muscle Pain upon palpation at long-term without statistical significance (MD=0.30, 95%CI= -1.66, 

2.26; P=0.76)
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Somatization at short-term (less than 3 months):

Somatization at short-term was reported by Dworkin 1994 and Dworkin 2002a. From those, only the 

latter published complete data showing an inclination to PI, not meaningfully significant (MD=0.30; 

95%CI= -0.24, 0.84; P=0.27).

Somatization at long-term (more than 3 months):

Incomplete data in one study (Dworkin 1994) reduced the estimations of the analysis to only 2 RCTs 

by Dworkin (Dworkin 2002a; Dworkin 2002b) with substantial heterogeneity (I²=62%, P=0.11). 

Probably, this high heterogeneity is linked to the psychological profile of the patients. In fact, those 

trials were parallel conducted by the same research team, who split the available participants 

according to the Chronic Pain Grade Scale (CGPS). This instrument includes the characteristic pain 

intensity (CPI) and the pain interference scale. It implies that the patients participating in the RCT by 

Dworkin 2002b showed at baseline less important impairments. Therefore, somatization scores may 

be interacting with the variable of pre-selection of the samples (CGPS). Mean difference leaned 

toward PI (MD=0.13; 95%CI= -0.46, 0.71) showing no statistical significance (P=0.68)

Depression at short-term (less than 3 months):

Dworkin 1994 and Dworkin 2002a measured depression using SCL-R-90, however for only the latter 

the data are full available.Turner 2006 registered Depression using the Beck Depression Inventory 

(BDI) A trend toward significance was found for the overall effect of the interventions (P=0.09) with a 

standard mean difference of 0.22 (95%CI= -0.03, 0.47) in favour of PI.

Depression at long-term (more than 3 months):

The three trials by Dworkin provided data for this outcome, however the complete information in the 

study by Dworkin 1994 was not available. The other two RCTs with null heterogeneity (I²=0%, P=0.58) 

displayed a tendency towards PI (SMD=0.21; 95%CI= 0.00, 0.41), with statistical significance (P=0.04).

Discussion

In an ambitious attempt to shape a protocol of the current reported treatment for TMD, we grouped two 

principal categories of different studies, e.g. "usual treatment", and tailored "usual treatment". As a 

personal definition, "usual treatment" combined the action of an occlusal appliance and self-care 

strategies backed-up by counseling and sometimes drugs, especially analgesics.

Although other similar combination of therapies with splints was used in three of the included studies 

(Alencar 2009 and Truelove 2006 using soft splints; and Conti 2012 with NTI-splint) we only 

considered "usual treatment" when the stabilization plane was included, because of the evidence 

supporting its use was stronger than for other types of splints. Besides, the search strategy did not 

produce more results on these alternative combinations out of the mentioned above. Those outcomes 

will be commented further on the text.

Coincidentally with our review on splint therapy, the most indicated occlusal appliance within the 

screened trials was the hard stabilization splint. Seven included studies were in common when 

comparing the search strategies for splint therapy and for "usual treatment" (Alencar 2009; Carlson 

2001; Conti 2012; Dworkin 2002a; Dworkin 2002b; Litt 2010; Truelove 2006).

The use of splints is not exempt of polemics by itself (see review "Occlusal appliances for Myofacial 

Pain"). It is hardly discussed what is the exact mechanism of action for the splint therapy. Even 

non-occluding planes have shown effects on TMD patients which go beyond the placebo effect.

Two of the excluded RCTs (Glaros 2007 and Michelotti 2012) compared psychosocial interventions to 

splint therapies. Both studies described similar improvements for PI and the stabilization splint. It 

implies however, that probably both interventions alone are not sufficient enough to solve the 

myofacial pain condition.

On the other hand, our endeavor to compile different psychosocial interventions was also challenging, 
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especially because the UT incorporates two basic PIs, namely self-care strategies and counseling. On 

account of this, we considered the intervention as PI when self-care strategies and counseling were 

applied alone, or when the combination of UT added a new psychosocial intervention different to 

them. The question raised is if additional PI or specific PI alone may exceed clinical improvements of 

the usual dental treatment. Do the psychological factors determine a greater clinical success?  

Self-care strategies and counseling added to splint therapy regarding UT were principally directed to 

increase coping abilities of the patients. Theoretically, the principal aims were giving the participants a 

better understanding of the TMD condition (education has to be mentioned) and acting against 

symptoms through basic self-administrated physiotherapeutic interventions which could be reinforced 

by the indication of analgesics (Dworkin 1994; Dworkin 2002a; Dworkin 2002b; Ferrando 2012; Litt 

2010; Truelove 2006) or muscle relaxants (Ferrando 2012).

In contrast, psychosocial interventions aimed to enhance the coping ability of the patient tackling 

psychological disturbances. We grouped together self-care strategies, CBT and EMG biofeedback. In 

a meta-analysis, the authors found weak evidence to indicate psychosocial interventions for orofacial 

pain. The included RCTs were at high or unclear risk of bias. However, CBT appeared as the most 

auspicious therapy among PIs which embraces also hypnosis, relaxation, and habit reversal 
[14]

.

In our review of psychosocial interventions, we found five trials comparing PI with interventions based 

on splint therapies. All of them were common to those here included (Dworkin 2002a; Dworkin 2002b; 

Litt 2010; Truelove 2006; Turner 2006).

Among the excluded studies of this meta-analysis, Turk 1996 used a multimodal therapy which 

consisted of intraoral appliance plus stress management and EMG-biofeedback. One experimental 

group received additionally supportive counseling, and the other group was treated with a customized 

CBT. Therefore, the comparison was based on the different effects of a generalized or a tailored 

psychosocial intervention. Both groups successfully improved the outcomes at 6-months follow-up. 

Contrarily, when comparing a generalized and a tailored intervention Turner 2006 reported that the 

tailored CBT group was meaningfully more efficient to reduce pain, depression, and medication use. 

Although the relevance and quality of the trial by Turk 1996, it did not match with any comparison 

group in the meta-analysis (due to the presence of a co-intervention consisting of EMG-biofeedback), 

and had to be excluded. This exclusion illustrates the arduousness behind the conceptualisation of an 

"usual treatment" when no previous consensus exists.

In four RCTs of this meta-analysis (Litt 2010; Dworkin 1994; Dworkin 2002a; Turner 2006) these PIs 

were accompanied with the same UT (tailored or not) applied to other comparison group. Therefore, 

within these studies, the effect of the specific PI, CBT for the three trials, is the differential factor 

between therapies. However, the comparison between these studies was not viable due to the 

imbalance represented by the tailored UT intervention (not every patient received the same therapy as 

done by Litt 2010).

In a recent meta-analysis of psychosocial interventions for chronic pain, CBT was found more effective 

than waiting list, but not against active controls. CBT is effective provided that this intervention is 

delivered by trained personnel. The main effects of CBT on chronic pain are over catastrophizing and 

disability 
[608]

.

In this meta-analysis, only the outcomes Self-reported pain and Depression at long-term were 

significantly different for the comparisons tailored "usual treatment" vs. psychosocial interventions, 

favouring the latter (p=0.003, and p=0.04 respectively). This comparison embraces the subgroup 

tailored "UT" vs. tailored "UT" + PI (CBT for all the included studies), and the subgroup tailored "UT" 

vs. PI (CBT in the only included study). These results have to be taken in account with some caution 

due to the limited number of studies.

Moreover, we found trend toward significance in 4 other outcomes. In the first comparison the results 

favoured PI at short term for the outcomes Muscle pain upon palpation (p=0.08), and Somatization 

(p=0.09). Both effects did not remain in time, similar to the observations in the meta-analysis by 

Williams 2012, and even Muscle pain upon palpation reverted its inclination toward UT. On the other 
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hand, the outcomes were inclined toward PI In the second comparison for the outcomes Pain 

interference at long-term (p=0.08) and Depression at short-term (p=0.09). The effect of PI in 

Depression however resulted in a significant difference at long-term.

When observing the different outcomes is possible to suspect a similar trend that relates "objective" 

clinical signs with "usual treatment", while "subjective" outcomes used to be more promising after 

psychosocial interventions, as much at short- as at long-term. For instance, the psychological 

outcomes (Depression and Somatization) and Pain interference showed in all comparisons a trend 

toward PI, while jaw opening was more favourable for UT. The outcome Muscle pain was also more 

auspicious for the UT at long-term in the first comparison (UT vs PI). Although the comparison of 

tailored UT vs PI for this outcome did not agree with our suggestions, it must be considered that in that 

case the data (no statistically significant) came from an unique RCT which is combination of PI+UT 

and we did not find any assessment at short-term. Therefore, more information from good qualities 

trials may help to elucidate if the lack of significance within our analyzes is related to the low statistical 

power, or it was only a random coincidence. Most probably, it also may indicate that psychosocial 

interventions alone do not address physical functioning of a myofacial pain patient.

Particularly interesting are the distinct measurements of pain in the first comparison (UT vs PI). We 

observed that considering only actual pain reports (VAS, or a mean of daily actual VAS) the results 

were inclined towards UT, on the contrary, registers of pain including memory reports (worst pain and 

usual pain during the last 3-4 weeks) exhibited a trend toward PI. Some authors have indicated that 

reports of memory of pain present an emotional component; for instance, it has been observed that, 

independent of the tool used to measure pain, the patients tend to overestimate past experiences of 

pain 
[356]

. That implies that outcomes asking the patient recall past pain experiences probably present 

more accentuated scores within patients with higher somatization or catastrophizing levels.

In agreement with the tentative statement of Dworkin 2002a and Dworkin 2002b trials, it seems to be 

a relationship between the severity of psychological impairment and the effectiveness of "usual 

treatment". Concordantly, a review of literature concluded that TMD patients suffering major 

psychological disturbances benefit more of multimodal therapies than those patients without these 

problems 
[567]

. They indicated that patients without major psychological disturbances, including those 

diagnosed with disc derangement, would be responsive to simple interventions, such as self-care 

strategies and counseling only.

Other multimodal therapies based on occlusal appliances were found in our review on splint therapy: 

Raphael 2001 
[458]

, Jokstad 2005 
[275]

 which were not compared to Psychosocial Interventions. The 

RCT by Raphael 2001 set over two groups receiving self-care strategies, one also with stabilization 

splint against one with a non-occluding plane. Both groups improved ranges of pain similarly, except 

for the outcome (log)least pain that was significantly lower for the stabilization splint group. Likewise, 

the study by Jokstad 2005 showed also that the type of splint was virtually irrelevant in terms of 

produce improvements when compared "usual" treatment with a multimodal combination of NTI-splint 

plus self-care strategies and counseling.

Many limitations are obvious in this study. The categorization we made can be subjected, especially in 

terms of the definition of self-care strategies and counseling. Moreover, the quantity of RCTs was 

relative scarce. Usually, the reports of TMD include multiple outcomes. This multiplicity of data makes 

difficult to find comparative points to evaluate the impact of a therapy. Out of 44 different outcomes 

available within the included studies, we analyzed only 6. The outcomes were chosen according to a 

previous random analysis of the most frequently reported outcomes in five trials of TMD. Perhaps, 

other outcomes may reflect a greater demarcation between the studied interventions.

Nonetheless, we suggest that future studies of TMD and related subdiagnosis should be reported with 

a minimal core of outcomes to enable comparisons. In agreement with the recommendations by Turk 

2003 
[574]

, we addressed in our meta-analysis the three first domains for chronic pain trials (pain, 

physical functioning, and emotional functioning). A global assessment of the condition of the patient 

-encompassing these different domains- may help us to elucidate, if psychosocial interventions are 
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targeting physical functioning or not. Likewise more complete reports of the mentioned key outcomes 

may reveal if the low effects of "usual treatment" on psychological outcomes are related to the design 

of the intervention or are being underreported.

In addition, we collected data mainly, but not exclusively, from myofacial pain patients. We commented 

the diagnose situation in the section of results. Finally, in some RCTs the "usual treatment" 

intervention was customized to the personal necessities of the patients. We found only five RCTs 

using tailored "UT". Tailored interventions (second comparison) were not compared to balanced 

interventions (first comparison) in this meta-analysis due to the high heterogeneity between these 

different comparisons.

In spite of the apparently heterogeneity of the studies is not difficult to infer the philosophy of the 

authors on the study background. The comparison between groups points to a principally local 

treatment or a global psychosocial approach.

As suggested many times in this review, the comparison between the "usual treatment" and the 

psychosocial interventions encompasses a philosophical dilemma about the most correct approach for 

treatment, but even more interestingly about the etiology of TMD. As far as we are not able to identify 

the specific effect of each of the therapeutical strategies here mentioned -of the components of the 

UT, and of the different PIs-, we can not conclude anything in that regard.

In order to define a successful therapy, we should be concern about the expected outcome we want to 

improve. Considering that pain is the most common reason for consultation, we should subscribe to 

the current knowledge of pain which promotes to consider its multidimensionality. The psychological 

profile of the patient would be decisive to discriminate the most effective therapy for a personalized 

diagnosis of TMD.

Quality of the evidence

Thanks to the additional information from the authors, the risk of bias of the articles was notoriously 

improved. We asserted the changes in risk of bias evaluations since we systematically contacted 

every research team of the included RCTs and the studies awaiting for classification. To avoid 

compiling slanted information, benefiting only some studies over others, we asked for explanations of 

every item presenting unclear risk in the risk of bias tool of the Cochrane Library. We considered study 

design more relevant than study report in the sense of the followed rationale to tackle Myofacial pain. 

The quality of the evidence was therefore for our meta-analysis markedly better than for other reviews 

including some of the same RCTs, which is explained especially by the item allocation concealment. 

Moreover, we underestimated the item for blinding for participants and personnel due to the technical 

difficulties to implement it in this sort of comparison. For all the trials where the study design made 

impossible blinding patients and operators, we assessed low risk of bias.

Potential biases in the review process

Many factors made challenging to define the parameters for this review. First of all, the concept of 

"usual treatment" is not standard, however it reflects the real clinical situation. The nucleus of the 

"usual treatment" was pragmatically decided as the combination of splint and self-care strategies, 

nonetheless founded in the current literature and clinical experience.

Moreover, the psychosocial interventions include three principal groups: CBT, self-care and 

counseling, and physiotherapeutic oriented interventions (EMG-biofeedback, and physical 

self-regulation).

Finally, many of these studies are not restricted to patients with myofacial pain. Nonetheless, 

myofacial pain is the most common diagnostic for TMD patients and also for the included studies.

Authors' conclusions
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Implications for practice

We found no evidence to distinguish the clinical effectiveness between "usual treatment" and 

psychosocial interventions alone. However a no statistically significant trend towards greater 

improvements of psychological outcomes was seen for psychosocial interventions, while 

improvements of physical outcomes were tendentious towards "usual treatment".

Implications for research

We suggest that next reports of TMD and related subdiagnosis should be reported according to a core 

outcomes set to enable comparisons. In this meta-analysis, we proposed a formula which allows to 

compare the multifactoriality of TMD including pain (pain intensity, and pain interference), physical 

outcomes (muscle pain upon palpation and jaw opening without pain) and psychological outcomes 

(depression, and somatization).
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Differences between protocol and review

Published notes

Characteristics of studies

Characteristics of included studies

Alencar 2009

Methods RCT. Single center; three parallel groups. Follow-up for 90 days.

Participants 42 (out of 45) patients: mean age=34 (R=18-65), 88.10% women.

Inclusion criteria: age 18-65 years; diagnosis of myofacial pain with 

reproduction of the chief complaint upon palpation of a trigger point in the 

masseter muscle; at least six natural teeth in each quadrant.

Exclusion criteria: previous splint therapy; any obvious dental decay or 

periodontal disease; history of trauma in the pain area in less than 30 

days; any systemic condition associated with widespread pain (e.g. 

fibromyalgia); medical history of current drug addiction; any other TMD 

diagnosis according to the Diagnosis Criteria of the AAOP such as TMJ 

osteoarthritis or capsulitis.

Location: Brazil
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Interventions Group A (n=14): mandibular hard occlusal splint

Group B (n=14): mandibular soft occlusal splint

Group C (n=14): non-occluding splint

Indications for all groups: full time wearing of the respective splint during 

the first week and after this period, only nocturnal wearing

Cointerventions: education, counseling and self-care instructions for all 

groups

Outcomes Muscle Pain Index (6 sites scored 0-3)

Subjective Pain using the Modified Symptom Severity Index (Mod-SSI)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk Quote: Selection bias was considered through a defined 

and concealed randomization process with rather and 

subject blind of group assignment. Patients were 

randomly assigned into one of the three experimental 

groups

Allocation concealment 

(selection bias)

Unclear risk Quote: concealed  (s. random sequence generation)

Blinding of participants and 

personnel (performance bias)

Low risk Participant but not personnel blind. Incomplete blinding, 

but outcome is not likely to be influenced by this lack

Quote: subject blind of group assignment  Splint 

installation, adjustment and follow-up were carried out by 

a researcher who knew to which group the patients 

belonged.

Blinding of outcome 

assessment (detection bias)

Low risk
Quote: Another blind  researcher collected the data.

Incomplete outcome data 

(attrition bias)

Low risk Missing outcome data balanced in numbers across 

intervention groups, with similar reasons for missing data 

across groups

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Carlson 2001

Methods RCT. Single center; two parallel groups. Follow-up for 26 weeks.

Participants 44 (out of 56) participants: mean age analysed sample=34.6; 77.27% 

women; average months of pain duration=52.3.

Inclusion criteria: myofascial pain (group Ia and group Ib) according to the 

RDC/TMD: chief complaint originating from the masticatory muscles; pain 

for longer than 1 month; pain to palpation of at least 3 standard muscle 

sites. Initial medication usage was not altered during the study.

Location: USA
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Interventions Group A (n=21 [13 completers]): standard dental care (stabilization splint, 

nocturnal wearing + self-care strategies [e.g. soft diet, jaw relaxing])

Group B (n=23 [19 completers]): two 50min. sessions of physical 

self-regulation (strategies for seven domains: monitoring and reducing 

muscle parafunction in the head and neck region, proprioceptive 

awareness training to improve symmetric head and neck posture, 

instructions for improving sleep onset, position oriented relaxation training, 

physical activity, nutrition/fluid management, and diaphragmatic breathing 

training)

Outcomes Life interference (MPI)

Pain severity (MPI)

Pain intensity (VAS)

Ability to control pain

Somatization (SCL-90-R)

Depression (SCL-90-R)

Anxiety (SCL-90-R)

Affective distress (SCL-90-R)

Unassisted jaw opening without pain (mm)

Unassisted jaw opening with pain (mm)

Muscle Pain Index (17 sites)

Sleep quality (Pittsburgh)

Awareness of tooth contact (min)

Obsessive/compulsive (SCL-90-R)

Fatigue (0-10)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote:

Random assignment was accomplished by the use of a 

table of random numbers.

Allocation concealment 

(selection bias)

Unclear risk Not reported in the article

From correspondence: The evaluators and the 

professionals delivering the treatment were not a part of 

the assignment procedures but the table was open for 

the researchers to review.

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: A board-certified dentist with postdoctoral 

training in orofacial pain who was not aware of the 

treatment protocol to which each participant was 

assigned performed all initial dental evaluations and 

administered the self-report measures after the dental 

evaluations."

Incomplete outcome data 

(attrition bias)

Low risk Detailed explanations for withdrawals.

Missing outcome data balanced, and reasons unlikely to 

be related to true outcome.

From correspondence: 26 weeks-analysis included only 

the completers
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As treated  analysis in a recall of the patients

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Conti 2012

Methods RCT. Single center, three parallel groups. Follow-up for 3 months.

Participants 51 participants: mean age 37.16yrs; 88.23% women.

Inclusion criteria: adults aged 18 yrs. or more; diagnosis of myofascial pain 

with or without opening limitation (RDC/TMD); pain intensity of at least 

50mm in VAS.

Exclusion criteria: dental pain or tender muscles due to systematic 

diseases; major psychological disorders; recent history of face and neck 

trauma; current TMD treatment; denture wearers.

Location: Brazil

Interventions Group A (n=21):   Stabilization appliance only nocturnal wearing + 

self-care strategies (relaxation techniques, diet modification, 

thermotherapy, massage in the painful area) and counseling (habits and 

behavioral changes + education).

Group B (n= 16): NTI appliance + counseling and self-care strategies + 

education.Group C (n=14):  counseling and self-care strategies only

Outcomes Pain intensity (VAS)

Pressure Pain Threshold (PPT)

Number of occlusal contacts

Notes

Risk of bias table

Bias
Authors' 

judgement
Support for judgement

Random sequence generation 

(selection bias)

Low risk Quote: patients were randomly allocated

From correspondence: Randomization was done 

using a computer program (Excel)"

Allocation concealment (selection 

bias)

Unclear risk
not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely 

to be influenced by this lack.

Blinding of outcome assessment 

(detection bias)

Low risk The same blinded examiner conducted the 

follow-up

Quote: using a blind  design with no awareness 

of the individuals group"

Incomplete outcome data (attrition 

bias)

Unclear risk
Insufficient report of attrition

Selective reporting (reporting bias) High risk Not all the primary outcomes were appropriately 

reported

Other bias Low risk Free of other bias
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Crockett 1986

Methods RCT. Single center, three parallel groups. Post-treatment evaluation

Participants 21(out of 33) participants: 100% women

Inclusion criteria: complaint of pain with chronicity of at least 6 months; 

tenderness to palpation of masticatory muscles; limitation or deviation of 

jaw mobility; absence of radiographic evidence of joint pathology (disease 

or trauma); 19 years or older; local language skills.

Exclusion criteria: major complaint related to joint tenderness, or 

associated with an organic condition

Location: Canada

Interventions Group A: dental program (occlusal splint + weekly physiotherapy sessions 

with hot/cold applications, and postural corrections and jaw exercises + 

recommendations (avoidance of chewy foods)

Group B: biofeedback-enhanced progressive relaxation program 

(progressive muscle relaxation training program + EMGbiofeedback + 

home-practice exercises)

Group C: Transcutaneous Electrical Nerve Stimulation (weekly 30-minutes 

sessions of TENS)

Outcomes Pain to palpation (0-4)

Worst pain (0-4)

Subjective pain (McGill Pain Questionnaire)

Weekly pain intensity (average daily pain over 3 weeks)

Frequency of pain

EMG

Treatment expectancy

Perception of therapist qualities

Interincisal opening (mm)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Unclear risk
Quote: "Subjects were randomly assigned..."

Allocation concealment 

(selection bias)

Unclear risk
Not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Unclear risk
Not addressed

Incomplete outcome data 

(attrition bias)

Low risk Missing outcome data balanced in numbers across 

intervention groups, with similar reasons for missing data 

across groups

Selective reporting (reporting 

bias)

Low risk
All expected outcomes were included

Other bias Low risk Free of other bias
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Dworkin 1994

Methods RCT. Multicenter, two parallel groups. Follow up for 12 months.

Participants 139 (out of 185) participants: mean age 37±10.3years; 85% women; 96% 

Caucasian. 81% completed more than high school education.

Inclusion criteria: referral for treatment of TMD with a self-report of facial 

ache or pain in the muscles of mastication, the TMJ, the region in front of 

the ear or inside the ear, other than infection.

Exclusion criteria: pain attributable to confirmed migraine or head pain 

condition other than tension headache; acute infection or other significant 

disease of the teeth, ear, eye, nose or throat; or history of significant or 

debilitating chronic physical or mental illness; and patients requiring 

emergency TMD treatment

Location: USA

Interventions Group A (n=66): 2 sessions CBT in small group format (mode=4, range 

2-7)(education, biobehavioral management of TMD, self-monitor TMD 

signs and symptoms, stress coping, introduction to CBT, progressive 

relaxation method, jaw muscles) preceding usual treatment.

Group B (n=73): usual treatment (conservative treatment, splint, NSAIDs, 

passive and active jaw motion exercises, modification of parafunctional 

and/or dietary habits, and regular use of cold and heat packs)

Outcomes Characteristic pain Intensity (CPI)

Graded Chronic Pain Scale (GCPS)

Pain interference score (0-10)

Somatization (SCL-90-R)

Depression (SCL-90-R)

Helpfulness of treatment (0-10)

Unassisted jaw opening without pain (mm)

Maximum assisted opening (mm)

Notes Two additional reports for same study were published: Turner 1995 

described predictors in a stepwise regression, and Whitney 1997 analysed 

the randomization strategy

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk
Block randomization schedule

Allocation concealment 

(selection bias)

Low risk Comments: research team use standardized protocol (s. 

Dworkin 2002a)

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Unclear risk Quote: by dental hygienist examiners blind to the 

subject s original random assignment

Incomplete outcome data 

(attrition bias)

Low risk Quote: All subjects who dropped out from the study prior 

to completion of the 12-month follow-up were asked to 

complete an abbreviated questionnaire inquiring into the 

status of their pain and jaw function in order to allow 

intent to treat analyses of all subjects
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Selective reporting (reporting 

bias)

Low risk
All expected outcomes reported

Other bias Low risk Free of other bias

Dworkin 2002a

Methods RCT. Single center; two parallel groups. Treatment for 4 months, follow-up 

for 12 months.

Participants 117 patients: mean age 38.8 (SD=10); mean age group A= 38.6 (SE=1.3), 

mean age group B=39.3 (SE=1.4); 82,91% women; education level higher 

than high school 72.65%

Inclusion criteria: age 18-70 yrs.; facial pain in the masticatory muscles, 

TMJ, region in front of the ear or inside the ear; RDC/TMD Axis II GCP 

score of II High, III, or IV.

Exclusion criteria: pain attributable to confirmed migraine or head pain 

condition other than tension headache; acute infection or other significant 

disease of the teeth, ears, eyes, nose, or throat; debilitating physical or 

mental illness; necessity for emergency TMD treatment; no local language 

skills

Location: USA

Interventions Group A (n=59 [56 completers]): comprehensive care ( usual treatment  + 

cognitive behavioral therapy (CBT) and methods employed in 

multidisciplinary management of chronic pain including exercises for jaw 

stretching and jaw muscle relaxation)

Group B (n=58 [51 completers]): usual treatment  (at the discretion of the 

attending dentist: intraoral occlusal appliance + physiotherapy + 

medication + patient education including self-care behaviors)

Outcomes Characteristic pain Intensity (CPI)

Pain interference score (0-10)

Ability to control pain (0-6)

Somatization (SCL-90-R)

Depression (SCL-90-R)

Helpfulness of treatment

Satisfaction with treatment

Unassisted jaw opening without pain (mm)

Unassisted jaw opening with pain (mm)

Maximum assisted opening (mm)

Number of muscle sites tender to palpation (16extraoral +4intraoral sites)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: ...117 (62.9%) agreed to participate and were 

assigned randomly to... (one of the two groups)

From correspondence: according to a coauthor, the 

standard method for this research team corresponds to 

the blocked randomization using different block sizes.
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Allocation concealment 

(selection bias)

Low risk Not reported in the article.

From correspondence: according to a coauthor, the 

standard method of randomization includes the 

concealment of the allocation to the personnel until start 

the trial.

Blinding of participants and 

personnel (performance bias)

Low risk No blinding, but the outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: All clinical baseline and follow-up study data 

collection were performed by calibrated and reliable 

clinical examiners not participating in the RCT and 

blinded to the study group to which patients were 

assigned."

Incomplete outcome data 

(attrition bias)

Low risk ITT analysis without imputations.

From correspondence:

We did not do any imputation

Comparison of study completers and dropouts was 

conducted.
Selective reporting (reporting 

bias)

Unclear risk The number of participants for each outcome is not clear. 

Quote: there are small differences in numbers of 

patients across some analyses

Other bias Low risk Free of other bias

Dworkin 2002b

Methods RCT. Single center; two parallel groups. Treatment for 2.5 months, 

follow-up for 12 months.

Participants 124 patients: mean age 37.5 (SE=1.09) [mean age group A= 37.4 

(SE=4.2), mean age group B= 38.0 (SE=3.6)]; 84.68% women; education 

level higher than high school group A=91.8%, education level higher than 

high school group B=66.7% (groups differed significantly).

Inclusion criteria: age 18-70 yrs.; self-report of pain in the masticatory 

muscles, TMJ, region in front of the ear or inside the ear, or report of 

stiffness or other symptoms of discomfort in the same orofacial region; 

RDC/TMD Axis II GCP score of 0, I or II-Low

Exclusion criteria: pain attributable to confirmed migraine or head pain 

condition other than tension headache; acute infection or other significant 

disease of the teeth, ears, eyes, nose, or throat; presence of significant or 

debilitating chronic physical or mental illness; necessity for emergency 

TMD treatment.

Location: USA

Interventions Group A (n=61): self-care intervention (manual-based individual 3 session 

of self-care including cognitive-behavioral methods)

Group B (n=63): usual treatment  (at discretion of the attending dentist: 

physiotherapy, medications, occlusal appliance, and patient education 

including a printed version of the instructions for the self-care strategies)

Outcomes Characteristic pain Intensity (CPI)

Graded Chronic Pain Scale (GCPS)

Somatization (SCL-90-R)

Depression (SCL-90-R)

Helpfulness of treatment (0-10)

Satisfaction with treatment (0-5)

Unassisted jaw opening without pain (mm)
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Unassisted jaw opening with pain (mm)

Maximum assisted opening (mm)

Number of muscle sites tender to palpation (0-16)

Increase of knowledge (0-10)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: The standard methods used in this study for 

randomizing

From correspondence:  according to a coauthor, the 

standard method  for this research team corresponds to 

the

blocked randomization using different block sizes.

Allocation concealment 

(selection bias)

Low risk Not reported in article.

From correspondence: according to a coauthor, the 

standard method of randomization includes the 

concealment of the allocation to the personnel until start 

the trial.

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote:

All clinical baseline and follow-up study data collection 

were performed by calibrated and reliable clinical 

examiners not participating in the RCT and blinded to the 

study group to which patients were assigned."

Incomplete outcome data 

(attrition bias)

Low risk Quote:  only the results of intent-to-treat

analyses are reported."

Analysis of non completers

Selective reporting (reporting 

bias)

Unclear risk All expected outcomes were reported.

Quote: All analyses present results for patients for 

whom data are available although there are small 

differences in numbers of patients across some analyses

Comment: not possible to define the mentioned 

differences

Other bias Low risk Free of other bias

Ferrando 2012

Methods RCT. Single center, two parallel groups. Follow-up for 3 months.

Participants 59 (out of 72) participants: mean age 38.98; 88.14% women

Inclusion criteria: Myofascial pain diagnosis (RDC/TMD), intellectual ability 

to follow the evaluation process and psychologic intervention

Exclusion criteria:Facial deformities, tumor or lesions of the oral mucosa; 

medical records of psychotic disorders

Location: Spain
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Interventions Group A (n=30): 6 1-hour session of CBT for chronic pain syndromes 

(psychoeducation, distraction, imagination techniques, assertiveness 

training, cognitive restructuring, activity planning, functional analysis of 

pain and modification to the contingencies, and hypnosis techniques) over 

2.5 months

+ standard conservative therapy

Group B (n=29): standard conservative therapy (splint, jaw exercises, 

NSAIDs and/or muscle relaxants). This intervention was neither uniform 

nor monitored, although patients were asked for accomplishment (50% 

experimental group, and 49% control group)

Outcomes Pain intensity [Graded Chronic Pain Scale] (confirmed by author)

Pain interference (MPI)

Pain severity (MPI)

Somatization (BS-18)

Depression (BS-18)

Anxiety (BS-18)

Number of muscle sites tender to palpation (16extraoral +4intraoral sites)

Pain frequency (n°days)

Self-medication frequency (n°days)

Subjective Pain (McGill Questionnaire)

Emotional Distress(BS-18)

Notes Post-treatment was  evaluated 3 months after treatment, and follow-up 

was evaluated 9 months after post-treatment only in the experimental group

Standard treatment is an imbalance intervention.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk
External statistical program assigned a number

Allocation concealment 

(selection bias)

Low risk
s. sequence generation

Blinding of participants and 

personnel (performance bias)

Low risk
(psychologists and practitioners) They were all blind

Blinding of outcome 

assessment (detection bias)

Low risk
the process of blind assessment

Incomplete outcome data 

(attrition bias)

Low risk No ITT analysis, but analysis between drop outs and 

participants was done. Imputation of data:

To the initial value for the patient in the variable, the 

average change score of that variable for its group was 

added

Selective reporting (reporting 

bias)

Low risk
All expected outcomes were reported

Other bias Low risk Free of other bias
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Litt 2010

Methods RCT. Single center; two parallel groups. 6 weeks treatment, follow-up for 

12 months.

Participants 101 patients: mean age 39.4 (SD=12.1); 84.16% women; years of 

education=14.7 (SD=2.5); 79% Caucasian, 9% African-American, 9% 

Hispanic, 3% self-described as other; average duration of pain 6.7 

(SD=6.6); mean pain intensity 3.5 on a scale to 6 (SD=1.3)

Inclusion criteria: pain in TM area for at least 3 months, positive axis I 

diagnosis on RDC/TMD.

Exclusion criteria: contraindication to TMD treatment; history of TMJ 

surgery; extensive anatomical destruction or deterioration of the TMJ; 

rheumatoid disease; neuropathic or odontogenic pain; psychosis; current 

use of antidepressants, anxiolytics or opioid pain medication; pregnancy; 

no local language skills. 

Location: USA

Interventions Group A (n=49): standard treatment group (STD)(splint 4 weeks 

continuously and later only a night guard +soft diet+ naproxen sodium 

550mg p.o. BID during 5 weeks, alternatively extra strength 

acetaminophen in case of gastric ulcer disease)

Group B (n=52): STD+ cognitive-behavioral treatment (rationale for 

treatment + relaxation training and self-efficacy enhancement + masseter 

EMG biofeedback assisted relaxation + habit modification + combating 

negative thoughts and catastrophization + stress management)

Outcomes Pain interference score (MPI)

Pain severity (MPI)

Coping (Pain Related Self-Statements, PRSS)(Miller Behavioral Style 

Scale, MBSS)

Somatization (SCL90-R)

Depression (CESD Depression score)

Catastrophizing (PRSS)

Readiness (Pain Stages of Change Questionnaire, PSCQ)

Self efficacy (Chronic Pain Self-Efficacy Scale, CPSS)

Notes Principal data from the study by Litt (2010). The report published in 2009 

[343] 
refers to a subset of the sample.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote:

"(groups were randomized)... using a computerized urn 

randomization procedure

Allocation concealment 

(selection bias)

Low risk Not reported

Comment: high unpredictability for urn design

Blinding of participants and 

personnel (performance bias)

Low risk No blinding, but the review authors judge that the 

outcome measurement is not likely to be influenced by 

lack of blinding
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Blinding of outcome 

assessment (detection bias)

Unclear risk Long-term data were obtained by in-person interviews 

(not blinded assessor). The authors stated low influence 

on the outcomes: "The failure to detect 

between-condition differences on two of the three 

dependent variables, however, would suggest that 

experimenter bias was not operating to influence 

reporting of outcomes."

Incomplete outcome data 

(attrition bias)

Low risk ITT analysis. Reasons for missing outcome data unlikely 

to be related to true outcome.

From correspondence: There were no differences in 

reasons by treatment condition.

The groups were balanced in numbers.

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Niemela 2012

Methods RCT. Single center, two parallel groups. Follow-up for 1 month.

Participants 76 (out of 80) participants: mean age 43.65, 77.5% women

Inclusion criteria: clinically diagnosed TMD as defined by the RDCTMD;  at 

least 20 years of age, and lack of general diseases (like rheumatoid 

arthritis) that may affect masticatory muscles or TMJs

Interventions Group A (n=39): stabilization splint, counseling and masticatory muscle 

exercises

Group B (n=37): counselling and instructions for masticatory muscle 

exercises

Outcomes Pain intensity (VAS)

Unassisted jaw opening without pain (mm)

Number of muscle sites tender to palpation (20)

TMJ pain (%)

Laterotrusion, and  Protrusion movements (mm)

Notes

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk using computer generated random number to two 

groups

Allocation concealment 

(selection bias)

Unclear risk
not addressed

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. Outcomes are not likely to be 

influenced by this lack.

Blinding of outcome 

assessment (detection bias)

Low risk Quote: "...clinical examinations were conducted

by the same dentist specialised in stomatognathic 

physiology (KS) who was unaware of the group status of 

the patients."
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Incomplete outcome data 

(attrition bias)

Unclear risk
Not addressed

Selective reporting (reporting 

bias)

Low risk
All expected outcomes reported

Other bias Low risk Free of other bias

Truelove 2006

Methods RCT. Single center; three parallel groups. Follow-up for 12 months.

Participants 200 patients: mean age=35.67 ; 86% women; 75.5% education more than 

high school; 8.5% race Nonwhite; mean number of yrs. with facial 

pain=5.33; Income $50,000 or greater 34.67%

Inclusion criteria: age 18-60 yrs.; RDC/TMD Axis I diagnosis of myofascial 

pain (Group Ia or Ib) with or without a concurrent diagnosis of arthralgia 

(Group IIIa) or disk displacement with reduction (Group IIa), as well as a 

RDC/TMD Axis II Graded Chronic Pain score of Grade I (low pain) or 

Grade II (high pain), both of which had no or minimal pain-related 

psychosocial interference.

Exclusion criteria: any other RDC/TMD Axis I diagnosis (for example, 

arthritis, disk displacement without reduction); any systemic arthritis or 

other serious medical complications, full dentures; major psychological 

disorders; current satisfactory use of splint; no local language skills

Location: USA

Interventions Group A (n=64): self-care strategies (jaw relaxation, reduction of 

parafunction, thermal packs, NSAIDs, passive opening stretches and 

suggestions about stress reduction)

Group B (n=68) self-care strategies + hard splint in centric occlusion 

nocturnal wearing and two additional hours daily while awake throughout 

the three-month and twelve-month follow-up

Group C (n=68) self-care strategies + soft splint in centric occlusion, 

nocturnal wearing and two additional hours daily while awake throughout 

the three-month and twelve-month follow-up

Outcomes Characteristic pain Intensity (CPI)

Unassisted jaw opening without pain (mm)

Maximum assisted opening (mm)

Number of muscle sites tender to palpation (16+4)

TMJ pain (0-4)

Pain frequency (hours)

Pain/limitations during chewing (%)

TMJ sounds/locking (%)

Tinnitus (%)

Jaw clenching (%)

Notes The authors defined the intervention of self-care strategies as "usual 

treatment". To avoid confusion with the term used in this review, we named 

this intervention as self-care strategies.

Risk of bias table
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Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Quote: We generated randomization assignments using 

randomly selected block sizes of six, nine or 12 and 

stratified them by provider.

Allocation concealment 

(selection bias)

Low risk Quote: We concealed randomization to all study 

personnel until after we obtained the subjects  consent

Blinding of participants and 

personnel (performance bias)

Low risk No possible blinding. The outcomes are not likely to be 

influenced by this lack

Blinding of outcome 

assessment (detection bias)

Low risk Quote: The research dental hygienists conducting

follow-up data collection were blinded to subject 

treatment group

Incomplete outcome data 

(attrition bias)

Low risk Quote: we took a conservative approach of carrying 

forward the last observation if the subject dropped out 

before month 12.

Intent-to-treat analysis. Attritions reported and analyzed

Selective reporting (reporting 

bias)

Low risk
Include all expected outcomes

Other bias Low risk Free of other bias

Turner 2006

Methods RCT. Single center; two parallel groups. Follow-up for 12 months.

Participants 158 patients (148 analysed): mean age original sample=37.0 (±11.4), 

mean age group A=38.9 (±11.6); mean age group B=35.7 (±10.9); 86.49% 

women; 21.62% high school or less, 41.22% some college or 

vocational/technical, 37,16% college graduate

Inclusion criteria: age 18 yrs or older; RDC/TMD Axis I TMD diagnosis; 

facial pain for at least three months; GCPS II high, III or IV; local language 

skills; residence within a 2-h drive of the clinic.

Exclusion criteria: need for further diagnostic evaluation; pending litigation 

or disability compensation for pain; current or previous CBT for pain; major 

medical or psychiatric conditions.

Location: USA

Interventions Group A (n=72 [79]): pain management training (standard CBT for pain 

and chronic TMD pain, including breathing, relaxation, fear-avoidance, and 

relapse prevention techniques) + usual treatment  according to dentist 

prescription (intraoral occlusal appliance + jaw stretching exercises + 

patient education + medication)

Group B (n=76 [79]): self-care management ( usual treatment  according 

to dentist prescription, TMD education and general health education, 

excluding CBT)
Outcomes GCPS, CPI , activity interference

Mandibular Function Impairment Questionnarie (MFIQ) (17-item)

21-Item Beck Depression Inventory (BDI)Survey of Pain Attitudes (SOPA): 

Disability, Harm and Control

TMD Self-Efficacy Scale (SES)(8-item)

CSQ Catastrophizing scale, and four-item Rumination subscale of the Pain 

Catastrophizing Scale (PCS)

Four scales from the Chronic Pain Coping Inventory (CPCI): Rest, Task 
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Persistance, Coping Self-Statements, and Relaxation

Treatment credibility adapted to TMD treatment

TMD knowledge

Treatment helpfulness and credibility

Notes The data are collected principally from the article by Turner et al. 2006 

[578]
 which reports the results at short- and long-term of the RCT.

The articles by Wig et al. 2004 
[607]

, by Turner, Mancl & Aaron 2005 
[575] 

(electronic diaries during treatment) , by Aaron et al. 
[2]

 (electronic diaries 

prior to intervention) seem to be a subsample of the principal study. The 

article by Turner, Brister et al.2005 
[576]

 is an epidemiological report of a 

combined sample from this study and other RCT. Finally, in the article by 

Turner et al.2007 
[577]

 a subset of the sample was compared to a new 

extra group of participants.

Risk of bias table

Bias

Authors' 

judgement Support for judgement

Random sequence 

generation (selection bias)

Low risk Blocked randomization was stratified by CPG and gender

Quote: Randomization assignments were generated by 

a biostatistician (LM) using randomly selected block 

sizes of two or four

Allocation concealment 

(selection bias)

Low risk Quote: Treatment assignments were recorded on slips 

of paper numbered consecutively within each stratum 

and sealed in envelopes sequentially numbered by 

stratum. Randomization assignment was concealed to all 

study personnel until envelopes were opened by 

research staff after subject consent was obtained.

Blinding of participants and 

personnel (performance bias)

Low risk No blinding. The outcomes are not likely to be influenced 

by this lack

Blinding of outcome 

assessment (detection bias)

Low risk Quote: Participants were asked to complete 

questionnaires at home and return them in person or by 

mail

Incomplete outcome data 

(attrition bias)

Low risk ITT analyses, attrition and exclusions reported and 

analyzed. Detailed report for imputations

Selective reporting (reporting 

bias)

Low risk Include all expected outcomes. High consistency 

between the different reports.

Other bias Low risk Free of other bias

Footnotes

Characteristics of excluded studies

Cunha 2012

Reason for exclusion Sample did not include myogenous TMD patients
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Gatchel 2006

Reason for exclusion Patients acute symptoms of TMD (symptoms less than 6 months)

Glaros 2007

Reason for exclusion Intervention with splint did not include counseling or self-care strategies

Michelotti 2012

Reason for exclusion Intervention with splint did not include counseling

Minakuchi 2004

Reason for exclusion Sample did not include myogenous TMD patients

Schiffman 2007

Reason for exclusion Sample did not include myogenous TMD patients

Shedden Mora 2012

Reason for exclusion Subsample of study awaiting classification

Stowell 2007

Reason for exclusion Patients acute symptoms of TMD (symptoms less than 6 months). Second 

report of Gatchel 2006.

Turk 1996

Reason for exclusion Other intervention. Both evaluated groups received EMG-Biofeedback, 

thus to the "usual treatment" intervention was added EMG-biofeedback 

resulting in a different intervention.

Winocur 2002

Reason for exclusion Not randomized

Wright 1995

Reason for exclusion Other intervention (soft splint only vs. palliative care)

Footnotes

Characteristics of studies awaiting classification

Huggins2004-Truelove 2004a

Methods RCT. Single center, three parallel groups. Follow up for 24 months.

Participants 272 participants: TMD patients

Interventions Group A (n=91): Usual treatment (UT)

Group B (n=93): UT+ Self-care

Group C (n=88): UT+ Self-care + case manager
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Outcomes Characteristic pain Intensity (CPI)

Pain interference score (0-10)

Satisfaction with treatment (0-10)

Unassisted jaw opening without pain (mm)

Number of muscle sites tender to palpation (16+4)

TMJ symptoms (0-16)

Worry over TMD condition (0-10)

Mandibular function (MFQ)

Notes Only abstracts. Authors work on article

Shedden Mora 2010

Methods RCT. Single center, two parallel groups. Preliminary report

Participants 26 participants: mean age group A=37.1 (14.4), mean age group 

B=35.9(13.7); 78.45% women;mean of pain duration group A=44.9(51.5) 

months, mean of pain duration group B= 48.4 (62.2) months; 80.55% 

completed high school

Inclusion criteria: Age 18-70, diagnosis of myofascial pain with or without 

TMJ pain, according to RDC/TMD; symptoms at least 3 months; local 

language skills.

Exclusion criteria: Unsuccessful splint treatment during the last 3 months,  

indication for treatment of disc derangement or arthralgia (diagnosis group 

II or III according to RDC/TMD), presence of other pain condition of 

predominantly severity, psychotic disorder, alcohol or substance abuse.

Location: Germany

Interventions Group A (n=15):  8 sessions Biofeedback-Based Cognitive Behavioral 

Treatment (individual sessions, each containing both cognitive behavioral 

and biofeedback elements. Treatment elements are education about the 

disorder, biofeedback training aimed at improving proprioceptive 

awareness and reversing parafunctional habits, relaxation techniques, and 

stress management. Furthermore patients receive portable biofeedback 

devices for EMG-biofeedback training during day and nighttime in order to 

reverse diurnal and nocturnal bruxing habits).

Group B (n=11):  Interocclusal splint therapy (Maxillary or mandibular 

occlusal splints are made of hard acrylic, daily and nocturnal wearing for 7 

weeks. One week after initial insertion of the splint patients are requested 

to return for adjustment)

Outcomes Characteristic pain Intensity (CPI)

Pain interference score

Somatization (SOMS-7)

Depression (ADS-L)

Satisfaction with treatment (0-5)

Mandibular function (jaw disability index)

Notes In a second report, EMG data of a subsample from this RCT were 

compared to healthy subjects (Shedden Mora 2012). According to the 

authors, the complete results from the RCT will be available in a future 

publication.

Footnotes
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Characteristics of ongoing studies

Footnotes

Summary of findings tables

Additional tables
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Data and analyses

1 "Usual treatment" vs. Psychosocial intervention

Outcome or Subgroup Studies
Particip

ants
Statistical Method Effect Estimate

1.1 Self-reported pain 

short-term

7 418 Std. Mean Difference (IV, 

Random, 95% CI)

0.08 [-0.18, 0.33]

  1.1.1 "Usual treatment" vs. 

psychosocial intervention

6 329 Std. Mean Difference (IV, 

Random, 95% CI)

0.05 [-0.26, 0.36]

  1.1.2 "Usual treatment" vs. 

psychosocial intervention + 

"usual treatment"

1 89 Std. Mean Difference (IV, 

Random, 95% CI)

0.22 [-0.20, 0.64]
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1.2 Self-reported pain 

long-term

3 238 Std. Mean Difference (IV, 

Random, 95% CI)

0.23 [-0.25, 0.71]

  1.2.1 "Usual treatment" vs. 

psychosocial intervention

2 164 Std. Mean Difference (IV, 

Random, 95% CI)

0.11 [-0.53, 0.75]

  1.2.2 "Usual treatment" vs. 

psychosocial intervention + 

"usual treatment"

1 74 Std. Mean Difference (IV, 

Random, 95% CI)

0.47 [0.01, 0.93]

1.3 Pain interference 

short-term

2 133 Mean Difference (IV, 

Random, 95% CI)

0.37 [-0.29, 1.02]

  1.3.1 "Usual treatment" vs. 

psychosocial intervention

1 44 Mean Difference (IV, 

Random, 95% CI)

0.50 [-0.35, 1.35]

  1.3.2 "Usual treatment" vs. 

psychosocial intervention + 

"usual treatment"

1 89 Mean Difference (IV, 

Random, 95% CI)

0.17 [-0.86, 1.20]

1.4 Pain interference long-term2 106 Mean Difference (IV, 

Random, 95% CI)

0.20 [-0.55, 0.95]

  1.4.1 "Usual treatment" vs. 

psychosocial intervention

1 32 Mean Difference (IV, 

Random, 95% CI)

0.20 [-0.80, 1.20]

  1.4.2 "Usual treatment" vs 

psychosocial intervention + 

"usual treatment"

1 74 Mean Difference (IV, 

Random, 95% CI)

0.20 [-0.92, 1.32]

1.5 Muscle Pain short-term 4 280 Std. Mean Difference (IV, 

Random, 95% CI)

0.21 [-0.03, 0.44]

  1.5.1 "Usual treatment" vs. 

psychosocial intervention

4 280 Std. Mean Difference (IV, 

Random, 95% CI)

0.21 [-0.03, 0.44]

1.6 Muscle Pain long-term 2 164 Std. Mean Difference (IV, 

Random, 95% CI)

-0.06 [-0.51, 0.39]

  1.6.1 "Usual treatment" vs. 

psychosocial intervention

2 164 Std. Mean Difference (IV, 

Random, 95% CI)

-0.06 [-0.51, 0.39]

1.7 Unassisted jaw opening 

without pain short-term

4 266 Mean Difference (IV, 

Random, 95% CI)

-1.66 [-5.60, 2.28]

  1.7.1 "Usual treatment" vs. 

psychosocial intervention

4 266 Mean Difference (IV, 

Random, 95% CI)

-1.66 [-5.60, 2.28]

1.8 Unassisted jaw opening 

without pain long-term

2 164 Mean Difference (IV, 

Random, 95% CI)

-2.50 [-8.45, 3.45]

  1.8.1 "Usual treatment" vs. 

psychosocial intervention

2 164 Mean Difference (IV, 

Random, 95% CI)

-2.50 [-8.45, 3.45]

1.9 Somatization short-term 1 44 Mean Difference (IV, 

Random, 95% CI)

0.23 [-0.03, 0.49]

  1.9.1 "Usual treatment" vs. 

psychosocial intervention

1 44 Mean Difference (IV, 

Random, 95% CI)

0.23 [-0.03, 0.49]
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1.10 Somatization long-term 1 32 Mean Difference (IV, 

Random, 95% CI)

0.30 [-0.07, 0.67]

  1.10.1 "Usual treatment" 

vs. psychosocial intervention

1 32 Mean Difference (IV, 

Random, 95% CI)

0.30 [-0.07, 0.67]

1.11 Depression short-term 1 163 Std. Mean Difference (IV, 

Random, 95% CI)

0.44 [-0.22, 1.09]

  1.11.1 "Usual treatment" 

vs. psychosocial intervention

1 74 Std. Mean Difference (IV, 

Random, 95% CI)

0.78 [0.31, 1.26]

  1.11.2 "Usual treatment" vs 

psychosocial intervention + 

"usual treatment"

1 89 Std. Mean Difference (IV, 

Random, 95% CI)

0.11 [-0.30, 0.53]

1.12 Depression long-term 2 106 Std. Mean Difference (IV, 

Random, 95% CI)

0.06 [-0.32, 0.45]

  1.12.1 "Usual treatment" 

vs. psychosocial intervention

1 32 Std. Mean Difference (IV, 

Random, 95% CI)

0.12 [-0.59, 0.82]

  1.12.2 "Usual treatment" vs 

psychosocial intervention + 

"usual treatment"

1 74 Std. Mean Difference (IV, 

Random, 95% CI)

0.04 [-0.42, 0.50]

 

2 Tailored "usual treatment" vs psychosocial intervention

Outcome or Subgroup Studies
Particip

ants
Statistical Method Effect Estimate

2.1 Self-reported pain 

short-term

5 571 Std. Mean Difference (IV, 

Random, 95% CI)

0.07 [-0.22, 0.37]

  2.1.3 Tailored "usual 

treatment" vs. psychosocial 

intervention + "usual 

treatment"

4 447 Std. Mean Difference (IV, 

Random, 95% CI)

0.08 [-0.34, 0.50]

  2.1.4 Tailored "usual 

treatment" vs psychosocial 

intervention

1 124 Std. Mean Difference (IV, 

Random, 95% CI)

0.10 [-0.25, 0.46]

2.2 Self-reported pain 

long-term

4 510 Mean Difference (IV, 

Random, 95% CI)

0.66 [0.23, 1.09]

  2.2.3 Tailored "usual 

treatment" vs. psychosocial 

intervention + "usual 

treatment"

3 394 Mean Difference (IV, 

Random, 95% CI)

0.55 [-0.02, 1.12]

  2.2.4 Tailored "usual 

treatment" vs. psychosocial 

intervention

1 116 Mean Difference (IV, 

Random, 95% CI)

0.80 [0.14, 1.46]

2.3 Pain interference 

short-term

4 423 Std. Mean Difference (IV, 

Random, 95% CI)

0.02 [-0.26, 0.30]

  2.3.3 Tailored "usual 

treatment" vs. psychosocial 

intervention + "usual 

treatment"

3 299 Std. Mean Difference (IV, 

Random, 95% CI)

0.02 [-0.26, 0.30]
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  2.3.4 Tailored "usual 

treatment" vs. psychosocial 

intervention

1 124 Std. Mean Difference (IV, 

Random, 95% CI)

Not estimable

2.4 Pain Interference 

long-term

3 356 Mean Difference (IV, 

Random, 95% CI)

0.66 [-0.09, 1.41]

  2.4.1 Tailored "usual 

treatment" vs. psychosocial 

intervention

1 116 Mean Difference (IV, 

Random, 95% CI)

Not estimable

  2.4.2 Tailored "usual 

treatment" vs. psychosocial 

intervention + "usual 

treatment"

2 240 Mean Difference (IV, 

Random, 95% CI)

0.66 [-0.09, 1.41]

2.5 Muscle Pain upon 

palpation at long-term

1 107 Mean Difference (IV, 

Random, 95% CI)

0.30 [-1.66, 2.26]

  2.5.1 Tailored "usual 

treatment" vs psychosocial 

intervention + "usual 

treatment"

1 107 Mean Difference (IV, 

Random, 95% CI)

0.30 [-1.66, 2.26]

2.6 Unassisted jaw opening 

without pain short-term

2 263 Mean Difference (IV, 

Random, 95% CI)

Not estimable

  2.6.1 Tailored "usual 

treatment" vs psychosocial 

intervention + "usual 

treatment"

1 139 Mean Difference (IV, 

Random, 95% CI)

Not estimable

  2.6.2 Tailored "usual 

treatment" vs psychosocial 

intervention

1 124 Mean Difference (IV, 

Random, 95% CI)

Not estimable

2.7 Unassisted jaw opening 

without pain long-term

3 362 Mean Difference (IV, 

Random, 95% CI)

Not estimable

  2.7.1 Tailored "usual 

treatment" vs psychosocial 

intervention + "usual 

treatment"

2 246 Mean Difference (IV, 

Random, 95% CI)

Not estimable

  2.7.2 Tailored "usual 

treatment" vs psychosocial 

intervention

1 116 Mean Difference (IV, 

Random, 95% CI)

Not estimable

2.8 Somatization short-term 2 240 Mean Difference (IV, 

Random, 95% CI)

0.30 [-0.24, 0.84]

  2.8.1 Tailored "usual 

treatment" vs. psychosocial 

intervention + "usual 

treatment"

2 240 Mean Difference (IV, 

Random, 95% CI)

0.30 [-0.24, 0.84]

2.9 Somatization long-term 3 362 Mean Difference (IV, 

Random, 95% CI)

0.13 [-0.46, 0.71]
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  2.9.2 Tailored "usual 

treatment" vs. psychosocial 

intervention + "usual 

treatment"

2 246 Mean Difference (IV, 

Random, 95% CI)

-0.20 [-0.77, 0.37]

  2.9.3 Tailored "usual 

treatment" vs. psychosocial 

intervention

1 116 Mean Difference (IV, 

Random, 95% CI)

0.40 [-0.06, 0.86]

2.10 Depression short-term 3 388 Std. Mean Difference (IV, 

Random, 95% CI)

0.22 [-0.03, 0.47]

  2.10.1 Tailored "usual 

treatment" vs. psychosocial 

intervention + "usual 

treatment"

3 388 Std. Mean Difference (IV, 

Random, 95% CI)

0.22 [-0.03, 0.47]

2.11 Depression long-term 4 510 Std. Mean Difference (IV, 

Random, 95% CI)

0.21 [0.00, 0.41]

  2.11.2 Tailored "usual 

treatment" vs. psychosocial 

intervention + "usual 

treatment"

3 394 Std. Mean Difference (IV, 

Random, 95% CI)

0.21 [-0.05, 0.46]

  2.11.3 Tailored "usual 

treatment" vs. psychosocial 

intervention

1 116 Std. Mean Difference (IV, 

Random, 95% CI)

0.21 [-0.15, 0.58]

 

Figures

Figure 1
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Study flow diagram.

Figure 2
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Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages 

across all included studies.

Figure 3
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Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

Figure 4

Delphi List: "Usual treatment" vs. Psychosocial Interventions

Appendices

1 MEDLINE via Pubmed search strategy

The search strategy was conducted following the next steps in MEDLINE via PubMed:

Condition:

#1 Myofascial Pain Syndromes [MeSH]

#2 Craniomandibular Disorders [MeSH]

#3 Temporomandibular Joint Dysfunction Syndrome [MeSH]

#4 Temporomandibular Joint Disorders [MeSH]

#5 myofascial [tiab] AND pain [tiab] AND syndrom* [tiab]

#6 myofascial [tiab] AND trigger point [tiab] AND pain [tiab]

#7 craniomandibular [tiab] AND disorder* [tiab]

#8 craniomandibular disease* [tiab]

#9 temporomandibular joint dysfunction syndrome [tiab] OR myofascial pain dysfunction syndrome, 

temporomandibular joint [tiab]

#10 TMJ [tiab] AND syndrome [tiab]

#11 Costen* [tiab] AND syndrome [tiab]
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#12 temporomandibular [tiab] AND joint [tiab] AND syndrome [tiab]

#13 temporomandibular [tiab] AND joint [tiab] AND disorder* [tiab]

#14 TMJ [tiab] AND disorder* [tiab]

#15 temporomandibular [tiab] AND disorder* [tiab]

#16 temporomandibular [tiab] AND joint [tiab] AND disease* [tiab]

#17 TMJ [tiab] AND disease* [tiab]

#18 craniofacial pain [tiab]OR masticatory muscle disorder [tiab] OR masticatory muscle pain [tiab] OR 

orofacial muscle pain [tiab] OR chronic muscle pain [tiab] OR myofacial pain [tiab]OR myogenous 

facial pain [tiab]OR myofunctional pain [tiab] OR orofacial myofunctional disorder* [tiab] OR 

myofunctional disorder [tiab]OR myoarthropat*[tiab]

#19 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR 

#14 OR #15 OR #16 OR #17 OR #18                           

 

Intervention A:

#20 occlusal splints [MeSH]

#21 occlusal [tiab] AND splint* [tiab]

#22 oral splint* [tiab] OR oral appliance* [tiab] OR occlusal appliance* [tiab] OR bite splint* [tiab] OR 

bite plate* [tiab]

#23 stabilization splint* [tiab] OR stabilization splint* [tiab]

#24 standard treatment [tiab] OR usual treatment [tiab] OR standard care [tiab] OR usual care [tiab]

#25 #20 OR #21 OR #22 OR #23 OR #24                 

 

Intervention B:

#26 cognitive therapy [MeSH]

#27 hypnosis, dental [MeSH]

#28 self care [MeSH]

#29 counseling [MeSH]

#30 cogniti* [tiab] AND therap* [tiab]

#31 cogniti* [tiab] AND psychotherap* [tiab]

#32 cogniti* [tiab] AND behavio* [tiab] AND therap* [tiab]

#33 dental [tiab] AND hypnos* [tiab]

#34 self [tiab] AND care [tiab]

#35 self-care [tiab] OR self-management [tiab] OR self management [tiab]

#36 CBT [tiab] OR cogniti* biobehavio* therap* [tiab]OR cogniti* behavio* [tiab]

#37 oral habit reversal [tiab] OR hypnos* [tiab]

#38 self-care treatment* [tiab] OR self care treatment* [tiab] OR self-care strateg* [tiab] OR self care 

strateg* [tiab]

#39 counsel* [tiab]
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#40 relaxation training [tiab] OR self-efficacy enhancement [tiab] OR fear-avoidance technique* [tiab] 

OR hypnorelaxation [tiab]

#41 #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 

OR #38 OR #39 OR #40       

#42 #19 AND #25 AND #41                               

 

Database entry date

06.11.2012

Limits:

Filters: Cochrane Highly Sensitive Search Strategy (CHSSS) for identifying randomized trials in 

MEDLINE: sensitivity- maximizing version (2008 revision); PubMed format as referenced in Chapter 

6.4.11.1 and detailed in box 6.4.c of The Cochrane Handbook for Systematic Reviews of 

Interventions, Version 5.0.2 [updated March 2011]. 

2 EMBASE Search Strategy

Search details:

Condition:

#1 'myofascial pain'/exp

#2 'temporomandibular joint disorder'/exp

#3 myofascial :ab,ti AND pain :ab,ti AND syndrom*:ab,ti

#4 myofascial :ab,ti AND trigger point :ab,ti AND pain :ab,ti

#5 craniomandibular :ab,ti AND disorder*:ab,ti

#6 craniomandibular disease*:ab,ti

#7 temporomandibular joint dysfunction syndrome :ab,ti OR myofascial pain dysfunction syndrome, 

temporomandibular joint :ab,ti

#8 TMJ :ab,ti AND syndrome :ab,ti

#9 Costen* :ab,ti AND syndrome :ab,ti

#10 temporomandibular :ab,ti AND joint :ab,ti AND syndrome :ab,ti

#11 temporomandibular :ab,ti AND joint :ab,ti AND disorder* :ab,ti

#12 TMJ :ab,ti AND disorder* :ab,ti

#13 temporomandibular :ab,ti AND disorder* :ab,ti

#14 temporomandibular :ab,ti AND joint :ab,ti AND disease* :ab,ti

#15 TMJ :ab,ti AND disease* :ab,ti

#16 craniofacial pain :ab,tiOR masticatory muscle disorder :ab,ti OR masticatory muscle pain :ab,ti OR 

orofacial muscle pain :ab,ti OR chronic muscle pain :ab,ti OR myofacial pain :ab,tiOR myogenous 

facial pain :ab,tiOR myofunctional pain :ab,ti OR orofacial myofunctional disorder* :ab,ti OR 

myofunctional disorder :ab,tiOR myoarthropat*:ab,ti

#17 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR 

#14 OR #15 OR #16 OR #17

Intervention A:
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#18 occlusal splint[MeSH]

#19 occlusal:ab,ti AND splint*:ab,ti

#20(oral splint*):ab,ti OR (oral appliance*):ab,ti OR (occlusal appliance*):ab,ti

#21(bite splint*):ab,ti OR (bite plate*):ab,ti

#22(stabilization splint*):ab,ti OR (stabilization splint*):ab,ti

#23(standard treatment):ab,ti OR (usual treatment):ab,ti OR (standard care):ab,ti OR (usual care):ab,ti

#24 #18 OR #19 OR #20 OR #21 OR #22 OR #23

 Intervention B:

#26 'cognitive therapy'/exp

#27 'hypnosis'/exp

#28 'self care'/exp

#29 'counseling'/exp

#30 cogniti*:ab,ti AND therap*:ab,ti

#31 cogniti*:ab,ti AND psychotherap*:ab,ti

#32 cogniti*:ab,ti AND behavio*:ab,ti AND therap*:ab,ti

#33 dental:ab,ti AND hypnos*:ab,ti

#34 self:ab,ti AND care:ab,ti

#35 self-care:ab,ti OR self-management:ab,ti OR self managemen:ab,ti

#36 CBT :ab,ti OR cogniti* biobehavio* therap* :ab,tiOR cogniti* behavio* :ab,ti

#37 oral habit reversal :ab,ti OR hypnos* :ab,ti

#38 (self-care treatment*):ab,ti OR (self care treatment*):ab,ti OR (self-care strateg*):ab,ti OR (self 

care strateg*):ab,ti#39 counsel* :ab,ti

#40 (relaxation training):ab,ti OR (self-efficacy enhancement):ab,ti OR (fear-avoidance 

technique*):ab,ti OR (hypnorelaxation):ab,ti

#41 #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 

OR #38 OR #39 OR #40 

 #42 #17 AND 24# AND 41

#43 'crossover procedure'/exp OR 'double blind procedure'/exp OR 'randomized controlled trial'/exp 

OR 'single blind procedure'/exp

#44 random$ OR factorial$ OR crossover$ OR cross AND over$ OR 'cross over$' OR placebo$ OR 

doubl$ AND adj AND blind$ OR singl$ AND adj AND blind$ OR assign$ OR allocat$ OR volunteer$

#45 #44 OR #44

#46 #42 AND #45

Database entry date:

07.11.2012

3 CENTRAL search strategy

IDSearchHits 

#1MeSH descriptor: [Myofascial Pain Syndromes] explode all trees 
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#2MeSH descriptor: [Craniomandibular Disorders] explode all trees 

#3MeSH descriptor: [Temporomandibular Joint Dysfunction Syndrome] explode all trees 

#4MeSH descriptor: [Temporomandibular Joint Disorders] explode all trees 

#5myofascial:ti,ab and pain:ti,ab and syndrom*:ti,ab 

#6myofascial:ti,ab and trigger point:ti,ab and pain:ti,ab 

#7craniomandibular:ti,ab and disorder*:ti,ab 

#8craniomandibular disease*:ti,ab 

#9temporomandibular joint dysfunction syndrome:ti,ab or myofascial pain dysfunction syndrome, 

temporomandibular joint:ti,ab 

#10TMJ:ti,ab and syndrome:ti,ab 

#11Costen*:ti,ab and syndrome:ti,ab 

#12temporomandibular:ti,ab and joint:ti,ab and syndrome:ti,ab 

#13temporomandibular:ti,ab and joint:ti,ab and disorder*:ti,ab 

#14TMJ:ti,ab and disorder*:ti,ab 

#15temporomandibular:ti,ab and disorder*:ti,ab 

#16temporomandibular:ti,ab and joint:ti,ab and disease*:ti,ab 

#17TMJ:ti,ab and disease*:ti,ab 

#18craniofacial pain:ti,ab or masticatory muscle disorder:ti,ab or masticatory muscle pain:ti,ab or 

orofacial muscle pain:ti,ab or chronic muscle pain:ti,ab or myofacial pain:ti,ab or myogenous facial 

pain:ti,ab or myofunctional pain:ti,ab or orofacial myofunctional disorder*:ti,ab or myofunctional 

disorder:ti,ab or myoarthropat*:ti,ab 

#19#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 

or #17 or #18 

#20MeSH descriptor: [Occlusal Splints] explode all trees 

#21occlusal:ti,ab and splint*:ti,ab 

#22oral splint*:ti,ab or oral appliance*:ti,ab or occlusal appliance*:ti,ab or bite splint*:ti,ab or bite 

plate*:ti,ab 

#23stabilization splint*:ti,ab or stabilization splint*:ti,ab 

#24standard treatment:ti,ab or usual treatment:ti,ab or standard care:ti,ab or usual care:ti,ab 

#25#20 or #21 or #22 or #23 or #24 

#26MeSH descriptor: [Cognitive Therapy] explode all trees 

#27MeSH descriptor: [Hypnosis, Dental] explode all trees 

#28MeSH descriptor: [Self Care] explode all trees 

#29MeSH descriptor: [Counseling] explode all trees 

#30cogniti*:ti,ab and therap*:ti,ab 

#31cogniti*:ti,ab and psychotherap*:ti,ab 

#32cogniti*:ti,ab and behavio*:ti,ab and therap*:ti,ab 

#33dental:ti,ab and hypnos*:ti,ab 

#34self:ti,ab and care:ti,ab 

#35self-care:ti,ab or self-management:ti,ab or self management:ti,ab 

#36CBT:ti,ab or cogniti* biobehavio* therap*:ti,ab or cogniti* behavio*:ti,ab 

#37oral habit reversal:ti,ab or hypnos*:ti,ab 

#38self-care treatment*:ti,ab or self care treatment*:ti,ab or self-care strateg*:ti,ab or self care 

strateg*:ti,ab 

#39counsel*:ti,ab 

#40relaxation training:ti,ab or self-efficacy enhancement:ti,ab or fear-avoidance technique*:ti,ab or 

hypnorelaxation:ti,ab 

#41#26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or 

#40 

#42#19 and #25 and #41

Database entry: 06.12.2012
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1 "Usual treatment" vs. Psychosocial intervention

1.1 Self-reported pain short-term

Study or Subgroup

1.1.1 "Usual treatment" vs. psychosocial intervention

Alencar 2009 (1)

Carlson 2001 (2)

Conti 2012 (3)

Crockett 1986 (4)

Niemela 2012 (5)

Truelove 2006 (6)
Subtotal (95% CI)

Heterogeneity: Tau² = 0.06; Chi² = 8.58, df = 5 (P = 0.13); I² = 42%

Test for overall effect: Z = 0.33 (P = 0.74)

1.1.2 "Usual treatment" vs. psychosocial intervention + "usual treatment"

Litt 2010 (7)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.01 (P = 0.31)

Total (95% CI)

Heterogeneity: Tau² = 0.04; Chi² = 9.40, df = 6 (P = 0.15); I² = 36%

Test for overall effect: Z = 0.57 (P = 0.57)

Test for subgroup differences: Chi² = 0.38, df = 1 (P = 0.54), I² = 0%

Mean

0.31

2.4

13.9

29

34

4.4

2.04

SD

0.2

1.9

22.9

8.9

32

2

3.06

Total

14

21

21

7

39

68
170

40
40

210

Mean

0.24

1.6

24.5

18.6

40

4.6

1.38

SD

0.24

1.3

29.2

10.6

26

2

2.99

Total

14

23

14

7

37

64
159

49
49

208

Weight

9.3%

12.8%

10.7%

4.6%

18.4%

24.2%
80.1%

19.9%
19.9%

100.0%

IV, Random, 95% CI

0.31 [-0.44, 1.05]

0.49 [-0.11, 1.09]

-0.41 [-1.09, 0.28]

0.99 [-0.14, 2.13]

-0.20 [-0.65, 0.25]

-0.10 [-0.44, 0.24]
0.05 [-0.26, 0.36]

0.22 [-0.20, 0.64]
0.22 [-0.20, 0.64]

0.08 [-0.18, 0.33]

"Usual treatment" Psychosocial intervention Std. Mean Difference

(1) Mod-SSI

(2) MPI Pain severity

(3) VAS

(4) Average over 3 weeks of weekly reports of pain intensity (0-4)

(5) VAS

(6) CPI

(7) MPI Pain severity

Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
"Usual treatment" Psychosocial Intervention

1.2 Self-reported pain long-term

Study or Subgroup

1.2.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001 (1)

Truelove 2006 (2)
Subtotal (95% CI)

Heterogeneity: Tau² = 0.14; Chi² = 2.72, df = 1 (P = 0.10); I² = 63%

Test for overall effect: Z = 0.33 (P = 0.74)

1.2.2 "Usual treatment" vs. psychosocial intervention + "usual treatment"

Litt 2010 (3)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 2.00 (P = 0.05)

Total (95% CI)

Heterogeneity: Tau² = 0.11; Chi² = 5.79, df = 2 (P = 0.06); I² = 65%

Test for overall effect: Z = 0.94 (P = 0.35)

Test for subgroup differences: Chi² = 0.82, df = 1 (P = 0.37), I² = 0%

Mean

2

3

2.64

SD

1.5

2

2.97

Total

13

68
81

36
36

117

Mean

1.2

3.3

1.23

SD

1.5

2

2.95

Total

19

64
83

38
38

121

Weight

23.9%

41.1%
65.0%

35.0%
35.0%

100.0%

IV, Random, 95% CI

0.52 [-0.20, 1.24]

-0.15 [-0.49, 0.19]
0.11 [-0.53, 0.75]

0.47 [0.01, 0.93]
0.47 [0.01, 0.93]

0.23 [-0.25, 0.71]

"Usual treatment" Psychosocial intervention Std. Mean Difference

(1) MPI Pain severity

(2) CPI

(3) MPI Pain severity (0-6)

Std. Mean Difference

IV, Random, 95% CI

-10 -5 0 5 10
"Usual treatment" Psychosocial Intervention
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1.3 Pain interference short-term

Study or Subgroup

1.3.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001 (1)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.15 (P = 0.25)

1.3.2 "Usual treatment" vs. psychosocial intervention + "usual treatment"

Litt 2010
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.32 (P = 0.75)

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.23, df = 1 (P = 0.63); I² = 0%

Test for overall effect: Z = 1.09 (P = 0.28)

Test for subgroup differences: Chi² = 0.23, df = 1 (P = 0.63), I² = 0%

Mean

1.5

1.4

SD

1.7

2.44

Total

21
21

40
40

61

Mean

1

1.23

SD

1.1

2.52

Total

23
23

49
49

72

Weight

59.4%
59.4%

40.6%
40.6%

100.0%

IV, Random, 95% CI

0.50 [-0.35, 1.35]
0.50 [-0.35, 1.35]

0.17 [-0.86, 1.20]
0.17 [-0.86, 1.20]

0.37 [-0.29, 1.02]

"Usual treatment" Psychosocial intervention Mean Difference

(1) MPI

Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
"Usual treatment" Psychosocial Intervention

1.4 Pain interference long-term

Study or Subgroup

1.4.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001 (1)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.39 (P = 0.70)

1.4.2 "Usual treatment" vs psychosocial intervention + "usual treatment"

Litt 2010 (2)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.35 (P = 0.73)

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 1.00); I² = 0%

Test for overall effect: Z = 0.52 (P = 0.60)

Test for subgroup differences: Chi² = 0.00, df = 1 (P = 1.00), I² = 0%

Mean

1

1.4

SD

1.6

2.51

Total

13
13

36
36

49

Mean

0.8

1.2

SD

1.1

2.41

Total

19
19

38
38

57

Weight

55.7%
55.7%

44.3%
44.3%

100.0%

IV, Random, 95% CI

0.20 [-0.80, 1.20]
0.20 [-0.80, 1.20]

0.20 [-0.92, 1.32]
0.20 [-0.92, 1.32]

0.20 [-0.55, 0.95]

"Usual treatment" Psychosocial intervention Mean Difference

(1) MPI

(2) MPI (0-6)

Mean Difference

IV, Random, 95% CI

-10 -5 0 5 10
"Usual treatment" Psychosocial Intervention
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1.5 Muscle Pain short-term

Study or Subgroup

1.5.1 "Usual treatment" vs. psychosocial intervention

Alencar 2009 (1)

Carlson 2001 (2)

Niemela 2012 (3)

Truelove 2006 (4)
Subtotal (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 1.58, df = 3 (P = 0.66); I² = 0%

Test for overall effect: Z = 1.73 (P = 0.08)

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 1.58, df = 3 (P = 0.66); I² = 0%

Test for overall effect: Z = 1.73 (P = 0.08)

Test for subgroup differences: Not applicable

Mean

0.3

19.3

9.5

5.6

SD

0.5

22.4

4.6

5.4

Total

14

21

39

68
142

142

Mean

0.3

11.2

9.3

4.3

SD

0.7

12.1

5.3

4

Total

14

23

37

64
138

138

Weight

10.1%

15.4%

27.4%

47.1%
100.0%

100.0%

IV, Random, 95% CI

0.00 [-0.74, 0.74]

0.45 [-0.15, 1.05]

0.04 [-0.41, 0.49]

0.27 [-0.07, 0.61]
0.21 [-0.03, 0.44]

0.21 [-0.03, 0.44]

"Usual treatment" Psychosocial intervention Std. Mean Difference

(1) 6 muscle sites (0-3)

(2) 17 muscle sites scored 0-3

(3) according to RDC/TMD

(4) mean extraoral muscle sites tender to palpation (out of 16)

Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
"Usual treatment" Psychosocial Intervention

1.6 Muscle Pain long-term

Study or Subgroup

1.6.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001

Truelove 2006
Subtotal (95% CI)

Heterogeneity: Tau² = 0.04; Chi² = 1.55, df = 1 (P = 0.21); I² = 36%

Test for overall effect: Z = 0.25 (P = 0.80)

Total (95% CI)

Heterogeneity: Tau² = 0.04; Chi² = 1.55, df = 1 (P = 0.21); I² = 36%

Test for overall effect: Z = 0.25 (P = 0.80)

Test for subgroup differences: Not applicable

Mean

12.8

3.6

SD

13.2

4.1

Total

13

68
81

81

Mean

9.3

4.5

SD

10.5

4.5

Total

19

64
83

83

Weight

30.0%

70.0%
100.0%

100.0%

IV, Random, 95% CI

0.29 [-0.42, 1.00]

-0.21 [-0.55, 0.13]
-0.06 [-0.51, 0.39]

-0.06 [-0.51, 0.39]

"Usual treatment" Psychosocial intervention Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
"Usual treatment" Psychosocial Intervention

1.7 Unassisted jaw opening without pain short-term

Study or Subgroup

1.7.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001

Crockett 1986

Niemela 2012

Truelove 2006
Subtotal (95% CI)

Heterogeneity: Tau² = 5.29; Chi² = 3.53, df = 2 (P = 0.17); I² = 43%

Test for overall effect: Z = 0.82 (P = 0.41)

Total (95% CI)

Heterogeneity: Tau² = 5.29; Chi² = 3.53, df = 2 (P = 0.17); I² = 43%

Test for overall effect: Z = 0.82 (P = 0.41)

Test for subgroup differences: Not applicable

Mean

36.2

43

45.9

40

SD

8.6

7.23

8.7

0

Total

21

7

39

68
135

135

Mean

41.6

40.7

46.5

40.8

SD

8.3

7.11

7.8

0

Total

23

7

37

64
131

131

Weight

34.2%

20.2%

45.5%

100.0%

100.0%

IV, Random, 95% CI

-5.40 [-10.40, -0.40]

2.30 [-5.21, 9.81]

-0.60 [-4.31, 3.11]

Not estimable
-1.66 [-5.60, 2.28]

-1.66 [-5.60, 2.28]

"Usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-100 -50 0 50 100
"Usual treatment" Psychosocial Intervention

1.8 Unassisted jaw opening without pain long-term

Study or Subgroup

1.8.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001

Truelove 2006
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.82 (P = 0.41)

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.82 (P = 0.41)

Test for subgroup differences: Not applicable

Mean

39.3

44

SD

8.4

0

Total

13

68
81

81

Mean

41.8

44

SD

8.5

0

Total

19

64
83

83

Weight

100.0%

100.0%

100.0%

IV, Random, 95% CI

-2.50 [-8.45, 3.45]

Not estimable
-2.50 [-8.45, 3.45]

-2.50 [-8.45, 3.45]

"Usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-50 -25 0 25 50
"Usual treatment" Psychosocial Intervention



Usual treatment vs psychosocial intervention for TMD 13-Nov-2013

Review Manager 5.1 4

1.9 Somatization short-term

Study or Subgroup

1.9.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.71 (P = 0.09)

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.71 (P = 0.09)

Test for subgroup differences: Not applicable

Mean

0.58

SD

0.51

Total

21
21

21

Mean

0.35

SD

0.36

Total

23
23

23

Weight

100.0%
100.0%

100.0%

IV, Random, 95% CI

0.23 [-0.03, 0.49]
0.23 [-0.03, 0.49]

0.23 [-0.03, 0.49]

"Usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Favours [experimental] Favours [control]

1.10 Somatization long-term

Study or Subgroup

1.10.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.59 (P = 0.11)

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.59 (P = 0.11)

Test for subgroup differences: Not applicable

Mean

0.6

SD

0.64

Total

13
13

13

Mean

0.3

SD

0.28

Total

19
19

19

Weight

100.0%
100.0%

100.0%

IV, Random, 95% CI

0.30 [-0.07, 0.67]
0.30 [-0.07, 0.67]

0.30 [-0.07, 0.67]

"Usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Favours [experimental] Favours [control]

1.11 Depression short-term

Study or Subgroup

1.11.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001 (1)

Litt 2010
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 3.24 (P = 0.001)

1.11.2 "Usual treatment" vs psychosocial intervention + "usual treatment"

Litt 2010 (2)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.54 (P = 0.59)

Total (95% CI)

Heterogeneity: Tau² = 0.17; Chi² = 4.29, df = 1 (P = 0.04); I² = 77%

Test for overall effect: Z = 1.31 (P = 0.19)

Test for subgroup differences: Chi² = 4.29, df = 1 (P = 0.04), I² = 76.7%

Mean

0.4

1.42

14.82

SD

0.36

0.55

35

Total

21

36
36

40
40

76

Mean

0.28

1.02

11.2

SD

0.31

0.46

27.95

Total

23

38
38

49
49

87

Weight

48.5%
48.5%

51.5%
51.5%

100.0%

IV, Random, 95% CI

Not estimable

0.78 [0.31, 1.26]
0.78 [0.31, 1.26]

0.11 [-0.30, 0.53]
0.11 [-0.30, 0.53]

0.44 [-0.22, 1.09]

"Usual treatment" Psychosocial intervention Std. Mean Difference

(1) SCL90-R

(2) CESD Depression Score (0-60)

Std. Mean Difference

IV, Random, 95% CI

-100 -50 0 50 100
Favours [experimental] Favours [control]
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1.12 Depression long-term

Study or Subgroup

1.12.1 "Usual treatment" vs. psychosocial intervention

Carlson 2001
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.32 (P = 0.75)

1.12.2 "Usual treatment" vs psychosocial intervention + "usual treatment"

Litt 2010
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.17 (P = 0.86)

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.03, df = 1 (P = 0.86); I² = 0%

Test for overall effect: Z = 0.32 (P = 0.75)

Test for subgroup differences: Chi² = 0.03, df = 1 (P = 0.86), I² = 0%

Mean

0.35

9.7

SD

0.43

21.1

Total

13
13

36
36

49

Mean

0.3

8.8

SD

0.41

23.11

Total

19
19

38
38

57

Weight

29.4%
29.4%

70.6%
70.6%

100.0%

IV, Random, 95% CI

0.12 [-0.59, 0.82]
0.12 [-0.59, 0.82]

0.04 [-0.42, 0.50]
0.04 [-0.42, 0.50]

0.06 [-0.32, 0.45]

"Usual treatment" Psychosocial intervention Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-100 -50 0 50 100
Favours [experimental] Favours [control]

2 Tailored "usual treatment" vs psychosocial intervention

2.1 Self-reported pain short-term

Study or Subgroup

2.1.3 Tailored "usual treatment" vs. psychosocial intervention + "usual treatment"

Dworkin 1994 (1)

Dworkin 2002a (2)

Ferrando 2012 (3)

Turner 2006 (4)
Subtotal (95% CI)

Heterogeneity: Tau² = 0.10; Chi² = 7.28, df = 2 (P = 0.03); I² = 73%

Test for overall effect: Z = 0.38 (P = 0.71)

2.1.4 Tailored "usual treatment" vs psychosocial intervention

Dworkin 2002b (5)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.58 (P = 0.56)

Total (95% CI)

Heterogeneity: Tau² = 0.05; Chi² = 7.51, df = 3 (P = 0.06); I² = 60%

Test for overall effect: Z = 0.49 (P = 0.62)

Test for subgroup differences: Chi² = 0.01, df = 1 (P = 0.93), I² = 0%

Mean

3.14

5.6

2.18

5.2

3.1

SD

2.39

0

1.57

2.1

1.95

Total

73

49

29

76
227

63
63

290

Mean

3.73

4.2

1.28

5.2

2.9

SD

2.52

0

1.31

1.9

1.85

Total

66

52

30

72
220

61
61

281

Weight

27.4%

18.1%

28.1%
73.6%

26.4%
26.4%

100.0%

IV, Random, 95% CI

-0.24 [-0.57, 0.09]

Not estimable

0.62 [0.09, 1.14]

0.00 [-0.32, 0.32]
0.08 [-0.34, 0.50]

0.10 [-0.25, 0.46]
0.10 [-0.25, 0.46]

0.07 [-0.22, 0.37]

Tailored"usual treatment" Psychosocial intervention Std. Mean Difference

(1) CPI

(2) CPI

(3) MPI Pain severity

(4) CPI

(5) CPI

Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Tailored"usual treatment" Psychosocial
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2.2 Self-reported pain long-term

Study or Subgroup

2.2.3 Tailored "usual treatment" vs. psychosocial intervention + "usual treatment"

Dworkin 1994 (1)

Dworkin 2002a (2)

Turner 2006 (3)
Subtotal (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.77, df = 1 (P = 0.38); I² = 0%

Test for overall effect: Z = 1.90 (P = 0.06)

2.2.4 Tailored "usual treatment" vs. psychosocial intervention

Dworkin 2002b (4)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 2.39 (P = 0.02)

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 1.07, df = 2 (P = 0.58); I² = 0%

Test for overall effect: Z = 3.00 (P = 0.003)

Test for subgroup differences: Chi² = 0.31, df = 1 (P = 0.58), I² = 0%

Mean

3.03

4.5

4.7

3

SD

2.31

0

2.3

2.34

Total

73

51

76
200

61
61

261

Mean

2.74

4.1

3.9

2.2

SD

2.6

0

2.6

1.11

Total

66

56

72
194

55
55

249

Weight

27.5%

29.5%
57.0%

43.0%
43.0%

100.0%

IV, Random, 95% CI

0.29 [-0.53, 1.11]

Not estimable

0.80 [0.01, 1.59]
0.55 [-0.02, 1.12]

0.80 [0.14, 1.46]
0.80 [0.14, 1.46]

0.66 [0.23, 1.09]

Tailored"usual treatment" Psychosocial intervention Mean Difference

(1) CPI

(2) CPI

(3) CPI

(4) CPI

Mean Difference

IV, Random, 95% CI

-10 -5 0 5
Tailored"usual treatment" Psychosocial in

2.3 Pain interference short-term

Study or Subgroup

2.3.3 Tailored "usual treatment" vs. psychosocial intervention + "usual treatment"

Dworkin 1994

Dworkin 2002a

Ferrando 2012 (1)
Subtotal (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.97); I² = 0%

Test for overall effect: Z = 0.12 (P = 0.91)

2.3.4 Tailored "usual treatment" vs. psychosocial intervention

Dworkin 2002b
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.97); I² = 0%

Test for overall effect: Z = 0.12 (P = 0.91)

Test for subgroup differences: Not applicable

Mean

2.16

3.9

0.99

0.8

SD

2.48

0

1.21

0.39

Total

73

49

29
151

63
63

214

Mean

2.11

2.7

0.98

0.6

SD

2.52

0

1.09

0

Total

66

52

30
148

61
61

209

Weight

70.2%

29.8%
100.0%

100.0%

IV, Random, 95% CI

0.02 [-0.31, 0.35]

Not estimable

0.01 [-0.50, 0.52]
0.02 [-0.26, 0.30]

Not estimable
Not estimable

0.02 [-0.26, 0.30]

Tailored"usual treatment" Psychosocial intervention Std. Mean Difference

(1) MPI

Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Tailored"usual treatment" Psychosocial
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2.4 Pain Interference long-term

Study or Subgroup

2.4.1 Tailored "usual treatment" vs. psychosocial intervention

Dworkin 2002b
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

2.4.2 Tailored "usual treatment" vs. psychosocial intervention + "usual treatment"

Dworkin 1994

Dworkin 2002a
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.73 (P = 0.08)

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.73 (P = 0.08)

Test for subgroup differences: Not applicable

Mean

1

1.75

2.6

SD

0.78

2.65

0

Total

61
61

73

49
122

183

Mean

0.3

1.09

2.3

SD

0

1.79

0

Total

55
55

66

52
118

173

Weight

100.0%

100.0%

100.0%

IV, Random, 95% CI

Not estimable
Not estimable

0.66 [-0.09, 1.41]

Not estimable
0.66 [-0.09, 1.41]

0.66 [-0.09, 1.41]

Tailored"usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Favours [experimental] Favours [control]

2.5 Muscle Pain upon palpation at long-term

Study or Subgroup

2.5.1 Tailored "usual treatment" vs psychosocial intervention + "usual treatment"

Dworkin 2002a
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.30 (P = 0.76)

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.30 (P = 0.76)

Test for subgroup differences: Not applicable

Mean

7.5

SD

5.71

Total

51
51

51

Mean

7.2

SD

4.49

Total

56
56

56

Weight

100.0%
100.0%

100.0%

IV, Random, 95% CI

0.30 [-1.66, 2.26]
0.30 [-1.66, 2.26]

0.30 [-1.66, 2.26]

Tailored"usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-10 -5 0 5 10
Favours [experimental] Favours [control]

2.6 Unassisted jaw opening without pain short-term

Study or Subgroup

2.6.1 Tailored "usual treatment" vs psychosocial intervention + "usual treatment"

Dworkin 1994
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

2.6.2 Tailored "usual treatment" vs psychosocial intervention

Dworkin 2002b
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

Mean

38.9

43

SD

0

0

Total

73
73

63
63

136

Mean

38.1

46

SD

0

0

Total

66
66

61
61

127

Weight IV, Random, 95% CI

Not estimable
Not estimable

Not estimable
Not estimable

Not estimable

Tailored"usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Favours [experimental] Favours [control]
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2.7 Unassisted jaw opening without pain long-term

Study or Subgroup

2.7.1 Tailored "usual treatment" vs psychosocial intervention + "usual treatment"

Dworkin 1994

Dworkin 2002a
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

2.7.2 Tailored "usual treatment" vs psychosocial intervention

Dworkin 2002b
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

Mean

38.5

39.2

44

SD

0

0

0

Total

73

51
124

61
61

185

Mean

39.2

36

45

SD

0

0

0

Total

66

56
122

55
55

177

Weight IV, Random, 95% CI

Not estimable

Not estimable
Not estimable

Not estimable
Not estimable

Not estimable

Tailored"usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Favours [experimental] Favours [control]

2.8 Somatization short-term

Study or Subgroup

2.8.1 Tailored "usual treatment" vs. psychosocial intervention + "usual treatment"

Dworkin 1994

Dworkin 2002a
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.09 (P = 0.27)

Total (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.09 (P = 0.27)

Test for subgroup differences: Not applicable

Mean

0.54

1.4

SD

0

1.6

Total

73

49
122

122

Mean

0.59

1.1

SD

0

1.1

Total

66

52
118

118

Weight

100.0%
100.0%

100.0%

IV, Random, 95% CI

Not estimable

0.30 [-0.24, 0.84]
0.30 [-0.24, 0.84]

0.30 [-0.24, 0.84]

Tailored"usual treatment" Psychosocial intervention Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Favours [experimental] Favours [control]

2.9 Somatization long-term

Study or Subgroup

2.9.2 Tailored "usual treatment" vs. psychosocial intervention + "usual treatment"

Dworkin 1994 (1)

Dworkin 2002a (2)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

2.9.3 Tailored "usual treatment" vs. psychosocial intervention

Dworkin 2002b
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.72 (P = 0.09)

Total (95% CI)

Heterogeneity: Tau² = 0.11; Chi² = 2.60, df = 1 (P = 0.11); I² = 62%

Test for overall effect: Z = 0.42 (P = 0.68)

Test for subgroup differences: Chi² = 2.60, df = 1 (P = 0.11), I² = 61.5%

Mean

0.44

1.3

0.5

SD

0

1.5

1.4

Total

73

51
124

61
61

185

Mean

0.44

1.5

0.1

SD

0

1.5

1.1

Total

66

56
122

55
55

177

Weight

45.8%
45.8%

54.2%
54.2%

100.0%

IV, Random, 95% CI

Not estimable

-0.20 [-0.77, 0.37]
-0.20 [-0.77, 0.37]

0.40 [-0.06, 0.86]
0.40 [-0.06, 0.86]

0.13 [-0.46, 0.71]

Tailored"usual treatment" Psychosocial intervention Mean Difference

(1) SCL-90-R

(2) SCL-90-R

Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Tailored"usual treatment" Psychosocial in



Usual treatment vs psychosocial intervention for TMD 13-Nov-2013

Review Manager 5.1 9

2.10 Depression short-term

Study or Subgroup

2.10.1 Tailored "usual treatment" vs. psychosocial intervention + "usual treatment"

Dworkin 1994

Dworkin 2002a

Turner 2006 (1)
Subtotal (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.99); I² = 0%

Test for overall effect: Z = 1.71 (P = 0.09)

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.99); I² = 0%

Test for overall effect: Z = 1.71 (P = 0.09)

Test for subgroup differences: Not applicable

Mean

-0.06

1.6

11

SD

0

2

10.6

Total

73

49

76
198

198

Mean

0.04

1.2

8.8

SD

0

1.7

9.3

Total

66

52

72
190

190

Weight

40.6%

59.4%
100.0%

100.0%

IV, Random, 95% CI

Not estimable

0.21 [-0.18, 0.61]

0.22 [-0.10, 0.54]
0.22 [-0.03, 0.47]

0.22 [-0.03, 0.47]

Tailored"usual treatment" Psychosocial intervention Std. Mean Difference

(1) BDI

Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4
Favours [experimental] Favours [control]

2.11 Depression long-term

Study or Subgroup

2.11.2 Tailored "usual treatment" vs. psychosocial intervention + "usual treatment"

Dworkin 1994 (1)

Dworkin 2002a (2)

Turner 2006 (3)
Subtotal (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 1.10, df = 1 (P = 0.30); I² = 9%

Test for overall effect: Z = 1.56 (P = 0.12)

2.11.3 Tailored "usual treatment" vs. psychosocial intervention

Dworkin 2002b (4)
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 1.14 (P = 0.25)

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 1.10, df = 2 (P = 0.58); I² = 0%

Test for overall effect: Z = 2.01 (P = 0.04)

Test for subgroup differences: Chi² = 0.00, df = 1 (P = 0.98), I² = 0%

Mean

-0.2

1.2

11.4

0.5

SD

0

2

10.1

1.4

Total

73

51

76
200

61
61

261

Mean

-0.06

1.1

8.3

0.2

SD

0

1.7

9.1

1.4

Total

66

56

72
194

55
55

249

Weight

29.0%

39.7%
68.7%

31.3%
31.3%

100.0%

IV, Random, 95% CI

Not estimable

0.05 [-0.33, 0.43]

0.32 [-0.00, 0.64]
0.21 [-0.05, 0.46]

0.21 [-0.15, 0.58]
0.21 [-0.15, 0.58]

0.21 [0.00, 0.41]

Tailored"usual treatment" Psychosocial intervention Std. Mean Difference

(1) SCL-90-R

(2) SCL-90-R

(3) BDI

(4) SCL-90-R

Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2
Tailored"usual treatment" Psychosocial
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PART 5 

 

 

GENERAL DISCUSION AND CONCLUSION 

 

The number of published systematic reviews has dramatically increased during 

the last two decades. However, the methods for evaluating quality of the 

evidence are still in discussion. Up to now the Cochrane Collaboration 

recommendations are seen as the most comprehensive to conduct a systematic 

review [132].  

When evaluating systematic reviews which compare surgical and non-surgical 

treatments for TMD (1966-2007), the results were reduced to only two 

systematic reviews. These reviews compiled only a scarce percentage of high 

quality evidence (1.6%-7.7% of the patient’s data). The reported reviews by 

Kropmans and Reston were evaluated with methodological quality criteria giving 

a mean of 23.5±0.6% and 77.5±12.8% respectively using three different quality 

lists (AMSTAR, OQAQ, and CASP). The authors draw attention to the limited 

quality of the included studies. After decades of study in TMD, this lack of 

quality should foster an ethical discussion [71].  

Two systematic reviews of acupuncture for TMD treatment were published by 

the same authors. In one review using the Jadad scale [316], and in the other 

using the Delphi list [313], they set approximately the same studies for analysis 

although the data of publication defined according to the search strategy was 

different. For both reviews the included RCTs were almost the same, except for 

the inclusion of one extra study in the latter review due to the extended data of 

publication. Despite of the wide use of the Jadad scale, the author is inclined to 

believe that the Delphi list gathers more critical issues related to the quality of 

the trials, and do not weigh blinding excessively. The blinding was found not 

applicable in our review to many of the included studies that compared different 

modalities of treatment, for example, splint therapy versus psychosocial 

interventions.  

Although the value of this kind of scales is controversial, the author decided to 

confront the criteria for evaluating the quality of the studies, in order to elucidate 

if there was a difference with the “gold standard” Cochrane´s risk of bias tool. 
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Thus, the author complementary added a Delphi list [595] to each systematic 

review and then compared them with the risk of bias obtained by using the 

Cochrane´s risk of bias tool. Not surprisingly, both tools were always in 

agreement. The evaluated issues were very similar, except for the items of 

intention-to-treat analysis and balance at baseline included in the Delphi list; 

and from the Cochrane’s tool the items of reporting bias and attrition bias that 

partially overlapped with the ITT analysis. The author considers the use of the 

tool more user-friendly, especially due to the more precise definition of the 

dimensions for evaluation. 

In our series of systematic reviews, the author recognizes several limitations. 

The author defined language and publication data as filters, fact that reduce the 

extension of our findings. Most importantly, we did not use two parallel 

independent reviewers to screen the potential articles. The extraction and 

evaluation of the studies was supervised by a second author who had access to 

the entire articles. As observed by the Cochrane Collaboration, this method may 

result in some errors during the extraction of the data [247]. However, we did not 

need any referral to a third author, due to the fact that we fully agreed on the 

evaluation process after discussion. 

On the contrary, the meta-analysis of “Usual treatment” vs. Psychosocial 

Interventions (Part IV) was supported by an external research team, ensuring a 

multidisciplinary approach of the reviewers. It was conducted following the 

recommendations of the Cochrane Collaboration without using any filters more 

than the one specified in the document (s. Part IV: Meta-analysis of “Usual 

treatment” vs. Psychosocial Interventions).   

In an attempt to integrate and interpret the qualitative evidence of the 

systematic reviews, and the quantitative evidence of our meta-analysis, the 

author stresses two fundamental points: current therapies in the context of the 

etiological theories for myofacial pain, and the need of applying core outcomes 

for the study of TMD. 

During the last past decade a consensual view of the etiological factors of TMD 

highlight a multifactorial etiology. The history of the proposed treatments 

accumulates some unfortunate tries during the 30s and 40s. Currently, non-

invasive therapies are preferred over the invasive ones, and multimodal 

interventions prevail over single therapies. 
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Despite the multiple different therapies available in the literature, there is no 

evidence that one single therapeutical option is more effective than the others. 

This situation probably confirms the multifactorial etiology of the TMD. 

Alternatively, this fact may indicate a psychological necessity of the chronic 

patient to be treated by any form of intervention; therefore a placebo action 

cannot be discarded.    

The associated etiological principles of the current non-invasive therapies are 

identifiable when remitted to the treatment of myofacial pain. Two principal 

theories for chronic muscle pain are the vicious cycle and the pain adaptation 

model.  

Acupuncture, Low level laser therapy and analgesics are linked to the vicious 

cycle theory when they state that relief of painful symptoms may stop the 

chronicity process of TMD. Those therapies pursue immediate or short-term 

results in terms of pain relief. Due to the chronicity of myofacial pain, these 

alternatives are not efficient enough to improve jaw functionality, and do not 

influence any psychological aspect of this condition. No data of possible long-

term effects are available.  

Other pharmacological interventions and physiotherapies based on jaw 

exercises tackle the muscular disability using relaxing effects. These therapies 

are also based on the vicious cycle theory, when expecting to cease the 

muscular hyperactivity allowing the recovery of the tissues. The author did not 

find any advantage of these therapies over other alternatives.  

Although the mechanism of action of the occlusal appliances is debatable, 

many experts attribute them a reminder effect linked to habit modification. 

Likewise, some psychosocial interventions focused on replace harmful habits 

and promote a functional re-education. Due to the behavioral character involved 

in such habits the author considers these treatments in agreement with the pain 

adaptation model.     

In the same way, the rationales of other psychological interventions are 

associated to the pain adaptation model. These psychosocial interventions 

highlight the self management of the TMD patients improving the ability of cope 

changing the personal interpretation of pain.  

The therapies based on the pain adaptation model showed weak to moderate 

clinical improvements at long-term. Nonetheless, those reports were almost 
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always directed exclusively to functional (splint therapy) or psychological effects 

(psychosocial interventions).  

Taken together, treatments based on a single modality are sufficient to generate 

clinical improvements on myofacial pain patients at short-term –without making 

any difference which therapy was applied. In general, RCTs reporting results at 

short-term did not control psychological outcomes. 

The multimodal therapies have shown better probabilities to allow medical 

progress at long-term in patients with major psychological disturbances [340]. 

“Usual treatment”, tailored psychosocial interventions including self-strategies 

with physiotherapeutical components, and Chinese Traditional Medicine 

reported important improvements at long-term in myofacial pain patients. 

At this point raise the question how to harmonize the chronic pain theories with 

the specific etiology of TMD, but more precisely of myofacial pain. We already 

know that none of the muscle pain theories can totally explain this 

phenomenon. Thus the definition of the components of an ideal multimodal 

therapy depends on our future ability to distinguish the improvers and predictors 

of the promising treatments. 

The chronicity of musculoskeletal pain conditions are probably related with 

sensitization phenomena [47]. Suggestions of peripheral and central sensitization 

in TMD patients are often reported during the last decade. This mechanism may 

also explain the close relationship between TMD and headache [42]. 

Observations of central nervous system substrate revealed a different pattern 

for patients of myofacial pain in comparison with healthy volunteers, suggesting 

a dysregulation of the limbic and trigeminal system [632]. Brain morphological 

changes have been also reported for other chronic pain conditions. Those 

modifications are probably related to the chronicity process, i.e. neuronal 

plasticity [618].  

Epidemiological studies have failed to define predictors for TMD, probably due 

to the dramatic anatomical changes from childhood to adulthood which reduce 

the predictive value of the results [93]. On the other hand, the follow-up of chronic 

pain patients has many challenges related to the condition itself and the 

associated psychological profile of the patients. Some studies showed the effect 

of therapies, for instance splint therapy, however with serious diminution of the 

sample. It is remarkable that patients not willing to participate in a study can 

modify the validity of the outcomes. 
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Regarding the influence of parafunctional activities as bruxism and occlusion, 

they may be better considered as risk factors. There is no evidence pointing out 

a direct relationship with those factors and the development of myofacial pain. 

Alternatively, they can be considered as modifying or perpetuating agents of 

this condition. The localist point of view of the etiological factors for myofacial 

pain can be applied neither for diagnosis nor for therapy. Nonetheless, this not 

implies those factors have no role in other diagnostic forms of TMD. 

As mentioned before, to determine mediators, predictors and moderators 

inherent to the treatments will allow the experts to clarify the targets of the 

therapy. With the current evidence, The author is not able to conclude these 

parameters. According to Turner [577] “mediator is a variable that is responsible 

for all or part of the effects of a treatment on an outcome”…”moderators are 

baseline characteristics (that may or may not be theoretically identified) that 

interact with treatment to affect outcomes… Non-specific predictors are patient 

baseline characteristics that predict response in both treatment and control 

groups”. Interestingly, two RCTs reported on mediators, predictors and 

moderators of CBT with different results. In the study by Turner [577], belief in 

one’s ability to control pain was mediator of jaw limitations; while changes in 

control, disability, and harm beliefs; catastrophizing; and TMD self-efficacy 

mediated effects in one-year pain intensity. Among the factors evaluated as 

moderator, only high scores of masticatory disability at baseline showed 

significant effects. No predictors were found. In contrast, in the study by Litt [344], 

readiness, somatization, and self-efficacy were moderators for CBT in the 

treatment of TMD patients.  

A critical analysis of the study designs in TMD teaches us the necessity of 

unifying the search for clinical targets. Elements of the study design are 

essential to weigh the results of a clinical study. Ideally patients who reject to 

participate in the clinical trial have to be analyzed in order to evaluate the 

validity of the current study [634]. Only few RCTs included such analysis within 

the trial.  

Furthermore, the chosen outcomes are an important factor to discriminate the 

clinical effects of one therapy for TMD. It means that reports of therapeutical 

success are limited to the evaluated variables. For example, if one study design 

consider only psychological outcomes, this study cannot be compared with 
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other trials focused on jaw functioning. Therefore, the reported clinical 

successes are relative and restricted to the selected outcomes. 

As commented in the discussion of our meta-analysis, it became important to 

reach a consensus about a core of outcomes for myofacial pain and TMD in 

order to permit comparisons between clinical studies. The clinical examination 

is mandatory over monitoring tests (EMG, sonography, jaw tracking, etc.). 

Some of these monitoring and diagnostic are influenced by the vicious cycle 

theory, and have not proven clinical application, or do not offer theoretical 

fundaments [350].   

Accordingly to the recommendation by Turk [574], a group of experts defined a 

core for chronic pain trials which are summarized in the next table [157]: 

 

 
Table 10. Recommended core outcome for chronic pain [157] 

 

The author coincides with these authors in emphasizing pain intensity, activity 

interference, depression scales, but we also consider relevant for TMD patients 

the inclusion of unassisted jaw opening, muscle pain upon palpation, 

somatization, and ideally also anxiety.  

Regarding the measurement of self-reported pain, the use of numeral rating 

scales or the visual analog scale gives important references on the actual 

situation of the patient. Considering that pain is the principal reason for 
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consulting, the monitoring of pain in myofacial pain patients is highly relevant for 

the clinical success of the treatment. Moreover, pain intensity was strongly 

related to pain activity interference and jaw use limitations in one sample of 

TMD patients [2]. 

The pain related-activity interference gives indirect information of the impact of 

quality of life of the patients. Simple scales of measurement are already 

available in the RDC/TMD. 

In relation to the clinical outcomes, limited jaw opening can be regarded as a 

diagnostic criterion according to the RDC/TMD. The simple measurement of the 

interincisal distance with a ruler helps the clinician to comprehend the functional 

disability of the patient.   

Considering the psychological variables which play a role in the myofacial pain 

condition, the author cannot identify undoubtedly the most relevant. It was 

observed, for example, that psychological distress and pain severity predict 

sleep disturbances in TMD patients [626] 

Other findings underline the complexity of the myofacial pain condition. 

Depression and somatization were correlated with higher scores of muscle pain 

in a sample of Chinese TMD patients. In the same study, somatization was also 

linked to jaw disability [624]. Moreover, in other study among TMD patients (90% 

with myofacial pain diagnosis) catastrophizing was found related to pain 

severity and pain interference. In addition, catastrophizing explained the 

extraoral muscle palpation outcomes when the data were adjusted to 

characteristic pain [576].  

Furthermore, patients with myofacial pain reacted with higher levels of anxiety 

and increased neuroendocrine activity (elevated concentrations of cortisol, 

adrenaline and noradrenaline) after been given a task involving a stressful 

situation [630].  Additionally, persons subjected to post-traumatic stress disorders 

(due to war trauma and torture) exhibited greater incidence of TMD [25]. 

In a sample of university students (n=492), women reporting stress were at 

double higher risk than female bruxers to present TMJ sounds (OR= 10.56, and 

OR=5.0 respectively) than women not reporting stress or bruxism [27]. 

The psychological instruments have to be validated for specific populations. 

Nonetheless, the author observed in our series of systematic reviews and meta-

analysis a preference for the use of the Symptom Check List-90 Revisited 

(SCL-90R) and the Beck Depression Inventory (BDI).  
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Optionally, the Brief Symptoms Inventory 18 (BSI-18) embraces three 

dimensions, namely, somatization, depression, and anxiety, summed up in a 

psychological distress score. This test has been recently validated for TMD 

patients [153].  

If not included as outcomes, the psychological profile of the patients may act as 

an essential resource to distinguish types of patients more receptive than others 

to different multimodal approaches for TMD. For instance, relaxation is 

apparently more effective when it is associated with concrete activities, like jaw 

muscle exercises [2]. This observation may be related with a particular profile of 

patients. Persons with low scores of catastrophizing prefer therapies based on 

concrete activities. On the contrary, those patients with higher scores of 

catastrophizing tend to respond better when the therapy includes some self-

management component. 

As stated by some authors, TMD can be enclosed into a group of idiopathic 

facial pain conditions. Specifically, myofacial pain patients exhibited high levels 

of psychological disturbances. Nevertheless, the sole treatment of psychological 

outcomes does not guarantee clinical improvement. After many years of 

research, our next challenge is to define a profile for TMD or definitely treat this 

condition as a psychosomatic condition.  

The author highly encourages the researchers on this topic to define core 

outcomes and to analyze the moderators and predictors of the treatment.  
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Appendices  

 

Appendix I. Search strategy of Acupuncture for Myofacial pain 

MEDLINE via PubMed. Database entry date: 01.11.2012 

#1 Myofascial Pain Syndromes [MeSH] 
#2 Craniomandibular Disorders [MeSH] 
#3 Temporomandibular Joint Dysfunction Syndrome [MeSH] 
#4 Temporomandibular Joint Disorders [MeSH] 
#5 myofascial [tiab] AND pain [tiab] AND syndrom* [tiab] 
#6 myofascial [tiab] AND trigger point [tiab] AND pain [tiab]  
#7 craniomandibular [tiab] AND disorder* [tiab]  
#8 craniomandibular disease* [tiab] 
#9 temporomandibular joint dysfunction syndrome [tiab] OR myofascial pain dysfunction 
syndrome, temporomandibular joint [tiab]  
#10 TMJ [tiab] AND syndrome [tiab]  
#11 Costen* [tiab] AND syndrome [tiab]  
#12 temporomandibular [tiab] AND joint [tiab] AND syndrome [tiab] 
#13 temporomandibular [tiab] AND joint [tiab] AND disorder* [tiab]  
#14 TMJ [tiab] AND disorder* [tiab]  
#15 temporomandibular [tiab] AND disorder* [tiab]  
#16 temporomandibular [tiab] AND joint [tiab] AND disease* [tiab]  
#17 TMJ [tiab] AND disease* [tiab]  
#18 craniofacial pain [tiab]OR masticatory muscle disorder [tiab] OR masticatory muscle pain 
[tiab] OR orofacial muscle pain [tiab] OR chronic muscle pain [tiab] OR myofacial pain [tiab]OR 
myogenous facial pain [tiab]OR myofunctional pain [tiab] OR orofacial myofunctional disorder* 
[tiab] OR myofunctional disorder [tiab]OR myoarthropat*[tiab] 
#19 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 
#13 OR #14 OR #15 OR #16 OR #17 OR #18                             
#20 Acupuncture [MeSH] 
#21 Acupuncture therapy [MeSH] 
#22 Acupuncture analgesia [MeSH] 
#23 acupunctur* [tiab] 
#24 acupunctur therap* [tiab] 
#25 acupunctur* [tiab] AND analgesi* [tiab]  
#26 acupunctur*[tiab] AND anesthesi* [tiab]  
#27 dry needl* [tiab] 
#28 #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 
#29 #19 AND #28 
The above described search was linked to the Cochrane Highly Sensitive Search Strategy 
(CHSSS) for identifying randomized trials in MEDLINE: sensitivity- and precision-maximizing 
version (2008 revision); PubMed format as referenced in Chapter 6.4.11.1 and detailed in box 
6.4.c of The Cochrane Handbook for Systematic Reviews of Interventions, Version 5.0.2 
[updated March 2011]. 
 
 

Appendix II. Search strategy of LLLT for Myofacial pain 
MEDLINE via Pubmed. Database entry date: 01.11.2012 
#1 Myofascial Pain Syndromes [MeSH] 
#2 Craniomandibular Disorders [MeSH] 
#3 Temporomandibular Joint Dysfunction Syndrome [MeSH] 
#4 Temporomandibular Joint Disorders [MeSH] 
#5 myofascial [tiab] AND pain [tiab] AND syndrom* [tiab] 
#6 myofascial [tiab] AND trigger point [tiab] AND pain [tiab]  
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#7 craniomandibular [tiab] AND disorder* [tiab]  
#8 craniomandibular disease* [tiab] 
#9 temporomandibular joint dysfunction syndrome [tiab] OR myofascial pain dysfunction 
syndrome, temporomandibular joint [tiab]  
#10 TMJ [tiab] AND syndrome [tiab]  
#11 Costen* [tiab] AND syndrome [tiab]  
#12 temporomandibular [tiab] AND joint [tiab] AND syndrome [tiab] 
#13 temporomandibular [tiab] AND joint [tiab] AND disorder* [tiab]  
#14 TMJ [tiab] AND disorder* [tiab]  
#15 temporomandibular [tiab] AND disorder* [tiab]  
#16 temporomandibular [tiab] AND joint [tiab] AND disease* [tiab]  
#17 TMJ [tiab] AND disease* [tiab]  
#18 craniofacial pain [tiab]OR masticatory muscle disorder [tiab] OR masticatory muscle pain 
[tiab] OR orofacial muscle pain [tiab] OR chronic muscle pain [tiab] OR myofacial pain [tiab]OR 
myogenous facial pain [tiab]OR myofunctional pain [tiab] OR orofacial myofunctional disorder* 
[tiab] OR myofunctional disorder [tiab]OR myoarthropat*[tiab] 
#19 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 
#13 OR #14 OR #15 OR #16 OR #17 OR #18                             
#15 laser Therapy, Low-Level [MeSH] 
#16 laser therap*[tiab] AND low-level [tiab]  
#17 laser  therap* [tiab] AND low level [tiab]   
#18 laser [tiab] AND irradiation [tiab] AND low-power [tiab]  
#19 laser [tiab] AND phototherap* [tiab]  
#20 low-power [tiab] AND laser therap* [tiab]  
#21 low power [tiab] AND laser therap* [tiab] 
#22 LLLT [tiab] OR low-power laser irradiation [tiab] OR low power laser irradiation [tiab]  
#23 laser [tiab] AND biostimulation [tiab]   
#24 #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR#22 OR #23  
#25 #19 AND #24 
The above described search was linked to the Cochrane Highly Sensitive Search Strategy 
(CHSSS) for identifying randomized trials in MEDLINE: sensitivity- and precision-maximizing 
version (2008 revision); PubMed format as referenced in Chapter 6.4.11.1 and detailed in box 
6.4.c of The Cochrane Handbook for Systematic Reviews of Interventions, Version 5.0.2 
[updated March 2011]. 
 
 
Appendix III. Search strategy of Drugs for Myofacial Pain 
MEDLINE via Pubmed. Database entry date: 01.11.2012 
#1 Myofascial Pain Syndromes [MeSH] 
#2 Craniomandibular Disorders [MeSH] 
#3 Temporomandibular Joint Dysfunction Syndrome [MeSH] 
#4 Temporomandibular Joint Disorders [MeSH] 
#5 myofascial [tiab] AND pain [tiab] AND syndrom* [tiab] 
#6 myofascial [tiab] AND trigger point [tiab] AND pain [tiab]  
#7 craniomandibular [tiab] AND disorder* [tiab]  
#8 craniomandibular disease* [tiab] 
#9 temporomandibular joint dysfunction syndrome [tiab] OR myofascial pain dysfunction 
syndrome, temporomandibular joint [tiab]  
#10 TMJ [tiab] AND syndrome [tiab]  
#11 Costen* [tiab] AND syndrome [tiab]  
#12 temporomandibular [tiab] AND joint [tiab] AND syndrome [tiab] 
#13 temporomandibular [tiab] AND joint [tiab] AND disorder* [tiab]  
#14 TMJ [tiab] AND disorder* [tiab]  
#15 temporomandibular [tiab] AND disorder* [tiab]  
#16 temporomandibular [tiab] AND joint [tiab] AND disease* [tiab]  
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#17 TMJ [tiab] AND disease* [tiab]  
#18 craniofacial pain [tiab]OR masticatory muscle disorder [tiab] OR masticatory muscle pain 
[tiab] OR orofacial muscle pain [tiab] OR chronic muscle pain [tiab] OR myofacial pain [tiab]OR 
myogenous facial pain [tiab]OR myofunctional pain [tiab] OR orofacial myofunctional disorder* 
[tiab] OR myofunctional disorder [tiab]OR myoarthropat*[tiab] 
#19 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 
#13 OR #14 OR #15 OR #16 OR #17 OR #18                             
#20 Analgesics [MeSH] 
#21 Anti-inflammatory agents, non-steroidal [MeSH] 
#22 Anticonvulsants [MeSH] 
#23 Benzodiazepines [MeSH] 
#24 Capsaicin [MeSH] 
#25 Neuromuscular agents [MeSH] 
#26 Propanolol [MeSH] 
#27 analgesic* [tiab] OR anodyne* [tiab] OR antinociceptive agent* [tiab] 
#28 analgesic* [tiab] AND drug* [tiab] 
#29 analgesic* [tiab] AND agent* [tiab] 
#30 anti-inflammatory [tiab] AND agent* [tiab] AND non-steroidal [tiab] 
#31 anti inflammatory [tiab] AND agent* [tiab] AND non steroidal [tiab]  
#32 anti inflammatory [tiab] AND agent*[tiab] AND nonsteroidal [tiab]  
#33 NSAIDs [tiab]  
#34 antiinflammatory [tiab] AND agent* [tiab] AND non steroidal [tiab]  
#35 antiinflammatory [tiab] AND agent* [tiab] AND nonsteroidal [tiab]  
#36 anti-inflammatory [tiab] agent* [tiab] AND [tiab] non-steroidal [tiab] 
#37  anti-inflammatory [tiab] agent* [tiab] AND nonsteroidal [tiab] 
#38 anti-rheumatic [tiab] AND agent* [tiab] AND non-steroidal [tiab] 
#39 anti rheumatic [tiab] AND agent* [tiab] AND non steroidal [tiab] 
#40 anti rheumatic [tiab] AND agent* [tiab] AND non-steroidal [tiab] 
#41 antirheumatic [tiab] AND agent* [tiab] non-steroidal [tiab] 
#42 antirheumatic [tiab] AND agent* [tiab] non steroidal [tiab] 
#43 aspirin-like [tiab] AND agent* [tiab] 
#44 analgesic* [tiab] AND anti-inflammatory [tiab] 
#45 analgesic*[tiab] AND anti inflammatory [tiab] 
#46 pain killer* [tiab] 
#47 anticonvuls* [tiab] OR antiepileptic* [tiab] 
#48 anticonvuls* [tiab] AND drug* [tiab] 
#49 anticonvuls* [tiab] AND agent* [tiab] 
#50 antiepileptic [tiab] AND agent* [tiab] 
#51 antiepileptic [tiab] AND drug* [tiab] 
#52 benzodiazepine* [tiab] OR benzodiazepine compound* [tiab] 
#53 capsaicin* [tiab] OR 8-methyl-N-vanillyl-6-nonenamide [tiab] OR 8 methyl N vanillyl 6 
nonenamide [tiab] OR axsain [tiab] OR zacin [tiab] OR elan brand of capsaicin [tiab] OR 
capsicum farmaya [tiab] OR alacan brand of capsaicin [tiab] OR capsidol [tiab] OR vinas brand 
of capsaicin [tiab] OR zostrix [tiab] OR medicis brand of capsaicin [tiab] OR link brand of 
capsaicin [tiab] capzasin [tiab] OR Thompson brand of capsaicin [tiab] OR gelcen [tiab] OR 
centrum brand of capsaicin [tiab] OR katrum [tiab] OR smaller brand of capsaicin [tiab] OR 
NGX-4010 [tiab] OR NGX 4010 [tiab] OR NGX4010 [tiab] OR antiphlogistine Rub A-535 
capsaicin [tiab] OR carter horner brand of capsaicin [tiab] OR capsin [tiab] OR flemming brand 
of capsaicin 
#54 neuromuscular [tiab] AND agent* [tiab] 
#55 skeletal [tiab] AND muscle [tiab] AND relaxant* [tiab] 
#56 neuromuscular [tiab] AND effect* [tiab] 
#57 propanolol [tiab] OR avlocardyl [tiab] OR AY-20694 [tiab] OR AY 20694 [tiab] OR AY20694 
[tiab] OR betadren [tiab] OR dexpropanolol [tiab] OR inderal [tiab] OR obsidan [tiab] OR obzidan 
[tiab] OR rexigen [tiab] OR anaprilin* [tiab] OR dociton [tiab]  
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#58 propanolol [tiab] AND hydrochloride [tiab]   
#59 #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 
OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR 
#42 OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR 
#53 OR #54 OR #55 OR #56 OR #57 OR #58 
#60 #19 AND #59 
The above described search was linked to the Cochrane Highly Sensitive Search Strategy 
(CHSSS) for identifying randomized trials in MEDLINE: sensitivity- and precision-maximizing 
version (2008 revision); PubMed format as referenced in Chapter 6.4.11.1 and detailed in box 
6.4.c of The Cochrane Handbook for Systematic Reviews of Interventions, Version 5.0.2 
[updated March 2011]. 
 

Appendix IV. Search strategy of Physiotherapeutical interventions for Myofacial pain 
MEDLINE via Pubmed. Database entry date: 01.11.2012 
#1 Myofascial Pain Syndromes [MeSH] 
#2 Craniomandibular Disorders [MeSH] 
#3 Temporomandibular Joint Dysfunction Syndrome [MeSH] 
#4 Temporomandibular Joint Disorders [MeSH] 
#5 myofascial [tiab] AND pain [tiab] AND syndrom* [tiab] 
#6 myofascial [tiab] AND trigger point [tiab] AND pain [tiab]  
#7 craniomandibular [tiab] AND disorder* [tiab]  
#8 craniomandibular disease* [tiab] 
#9 temporomandibular joint dysfunction syndrome [tiab] OR myofascial pain dysfunction 
syndrome, temporomandibular joint [tiab]  
#10 TMJ [tiab] AND syndrome [tiab]  
#11 Costen* [tiab] AND syndrome [tiab]  
#12 temporomandibular [tiab] AND joint [tiab] AND syndrome [tiab] 
#13 temporomandibular [tiab] AND joint [tiab] AND disorder* [tiab]  
#14 TMJ [tiab] AND disorder* [tiab]  
#15 temporomandibular [tiab] AND disorder* [tiab]  
#16 temporomandibular [tiab] AND joint [tiab] AND disease* [tiab]  
#17 TMJ [tiab] AND disease* [tiab]  
#18 craniofacial pain [tiab]OR masticatory muscle disorder [tiab] OR masticatory muscle pain 
[tiab] OR orofacial muscle pain [tiab] OR chronic muscle pain [tiab] OR myofacial pain [tiab]OR 
myogenous facial pain [tiab]OR myofunctional pain [tiab] OR orofacial myofunctional disorder* 
[tiab] OR myofunctional disorder [tiab]OR myoarthropat*[tiab] 
#19 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 
#13 OR #14 OR #15 OR #16 OR #17 OR #18                             
#20 Exercise therapy[MeSH] 
#21 Massage [MeSH] 
#22 Myofunctional therapy [MeSH] 
#23 exercise [tiab] AND therap* [tiab]  
#24 massage [tiab] OR reflexology [tiab] OR rolfing [tiab] OR bodywork* [tiab]  
#25 zone [tiab] AND therap* [tiab] 
#26 craniosacral [tiab] AND massage [tiab] 
#27 myofunctional therap* [tiab] OR therap* myofunctional [tiab] OR oral myotherap* [tiab] OR 
myotherap*, oral [tiab] OR orofacial myotherap* [tiab] OR myotherap*, orofacial [tiab]    
#28 jaw exercises [tiab] OR posture training [tiab] OR EMG biofeedback [tiab] OR 
electromyograph* biofeedback [tiab] 
#29 #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 
#30 #19 AND #29 
The above described search was linked to the Cochrane Highly Sensitive Search Strategy 
(CHSSS) for identifying randomized trials in MEDLINE: sensitivity- and precision-maximizing 
version (2008 revision); PubMed format as referenced in Chapter 6.4.11.1 and detailed in box 
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6.4.c of The Cochrane Handbook for Systematic Reviews of Interventions, Version 5.0.2 
[updated March 2011]. 
 

 
Appendix V. Search strategy of Occlusal appliances for Myofacial pain 
MEDLINE via Pubmed. Database entry date: 01.11.2012 
#1 Myofascial Pain Syndromes [MeSH] 
#2 Craniomandibular Disorders [MeSH] 
#3 Temporomandibular Joint Dysfunction Syndrome [MeSH] 
#4 Temporomandibular Joint Disorders [MeSH] 
#5 myofascial [tiab] AND pain [tiab] AND syndrom* [tiab] 
#6 myofascial [tiab] AND trigger point [tiab] AND pain [tiab]  
#7 craniomandibular [tiab] AND disorder* [tiab]  
#8 craniomandibular disease* [tiab] 
#9 temporomandibular joint dysfunction syndrome [tiab] OR myofascial pain dysfunction 
syndrome, temporomandibular joint [tiab]  
#10 TMJ [tiab] AND syndrome [tiab]  
#11 Costen* [tiab] AND syndrome [tiab]  
#12 temporomandibular [tiab] AND joint [tiab] AND syndrome [tiab] 
#13 temporomandibular [tiab] AND joint [tiab] AND disorder* [tiab]  
#14 TMJ [tiab] AND disorder* [tiab]  
#15 temporomandibular [tiab] AND disorder* [tiab]  
#16 temporomandibular [tiab] AND joint [tiab] AND disease* [tiab]  
#17 TMJ [tiab] AND disease* [tiab]  
#18 craniofacial pain [tiab]OR masticatory muscle disorder [tiab] OR masticatory muscle pain 
[tiab] OR orofacial muscle pain [tiab] OR chronic muscle pain [tiab] OR myofacial pain [tiab]OR 
myogenous facial pain [tiab]OR myofunctional pain [tiab] OR orofacial myofunctional disorder* 
[tiab] OR myofunctional disorder [tiab]OR myoarthropat*[tiab] 
#19 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 
#13 OR #14 OR #15 OR #16 OR #17 OR #18                             
#20 occlusal splints [MeSH] 
#21 occlusal [tiab] AND splint* [tiab]  
#22 oral splint* [tiab] OR oral appliance* [tiab] OR occlusal appliance* [tiab] OR bite splint* [tiab] 
OR bite plate* [tiab] 
#23 stabilization splint* [tiab] OR stabilization splint* [tiab] 
#24 standard treatment [tiab] OR usual treatment [tiab] OR standard care [tiab] OR usual care 
[tiab] 
#25 #20 OR #21 OR #22 OR #23 OR #24                   
 #26 #19 AND #25                                                              
The above described search was linked to the Cochrane Highly Sensitive Search Strategy 
(CHSSS) for identifying randomized trials in MEDLINE: sensitivity- maximizing version (2008 
revision); PubMed format as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of The 

Cochrane Handbook for Systematic Reviews of Interventions, Version 5.0.2 [updated March 
2011]. 
 

 

Appendix VI. Search strategy of Psychosocial interventions for Myofacial pain 
MEDLINE via Pubmed. Database entry date: 01.11.2012  
#1 Myofascial Pain Syndromes [MeSH] 
#2 Craniomandibular Disorders [MeSH] 
#3 Temporomandibular Joint Dysfunction Syndrome [MeSH] 
#4 Temporomandibular Joint Disorders [MeSH] 
#5 myofascial [tiab] AND pain [tiab] AND syndrom* [tiab] 
#6 myofascial [tiab] AND trigger point [tiab] AND pain [tiab]  
#7 craniomandibular [tiab] AND disorder* [tiab]  
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#8 craniomandibular disease* [tiab] 
#9 temporomandibular joint dysfunction syndrome [tiab] OR myofascial pain dysfunction 
syndrome, temporomandibular joint [tiab]  
#10 TMJ [tiab] AND syndrome [tiab]  
#11 Costen* [tiab] AND syndrome [tiab]  
#12 temporomandibular [tiab] AND joint [tiab] AND syndrome [tiab] 
#13 temporomandibular [tiab] AND joint [tiab] AND disorder* [tiab]  
#14 TMJ [tiab] AND disorder* [tiab]  
#15 temporomandibular [tiab] AND disorder* [tiab]  
#16 temporomandibular [tiab] AND joint [tiab] AND disease* [tiab]  
#17 TMJ [tiab] AND disease* [tiab]  
#18 craniofacial pain [tiab]OR masticatory muscle disorder [tiab] OR masticatory muscle pain 
[tiab] OR orofacial muscle pain [tiab] OR chronic muscle pain [tiab] OR myofacial pain [tiab]OR 
myogenous facial pain [tiab]OR myofunctional pain [tiab] OR orofacial myofunctional disorder* 
[tiab] OR myofunctional disorder [tiab]OR myoarthropat*[tiab] 
#19 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 
#13 OR #14 OR #15 OR #16 OR #17 OR #18                             
#20 cognitive therapy [MeSH] 
#21 hypnosis, dental [MeSH] 
#22 self care [MeSH] 
#23 cogniti* [tiab] AND therap* [tiab]  
#24 cogniti* [tiab] AND psychotherap* [tiab]  
#25 cogniti* [tiab] AND behavio* [tiab] AND therap* [tiab]  
#26 dental [tiab] AND hypnos* [tiab]  
#27 self [tiab] AND care [tiab]  
#28 self-care [tiab] OR self-management [tiab] OR self management [tiab] 
#29 CBT [tiab] OR cogniti* biobehavio* therap* [tiab]OR cogniti* behavio* [tiab]  
#30 oral habit reversal [tiab] OR hypnos* [tiab]  
#31 self-care treatment* [tiab] OR self care treatment* [tiab] OR self-care strateg* [tiab] OR self 
care strateg* [tiab] 
#32 relaxation training [tiab] OR self-efficacy enhancement [tiab] OR fear-avoidance technique* 
[tiab] 
#33 #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 
OR #31 OR #32                                                
#34 #19 AND #33                                 
The above described search was linked to the Cochrane Highly Sensitive Search Strategy 
(CHSSS) for identifying randomized trials in MEDLINE: sensitivity- maximizing version (2008 
revision); PubMed format as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of The 

Cochrane Handbook for Systematic Reviews of Interventions, Version 5.0.2 [updated March 
2011]. 

 

Appendix VII. Additional search strategies for all the systematic reviews 

EBSCO – Dentistry and Oral Sciences Source (EBSCO – TMD pubmed) 

Published data from 01/1999-04/2010, Peer-reviewed only, for each subject’s term: 
1.   temporomandibular joint disease  
2.   temporomandibular disorder 
3.   temporomandibular dysfunction 
4.   craniomandibular disorder*  
5.   craniofacial pain   
6.   mandibular condyle  
7.   masticatory muscle disorder 
8.   masticatory muscle pain  
9.   orofacial muscle pain  
10. chronic muscle pain  
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11. myofacial pain  
12. myofacial pain  
13. myogenous facial pain  
14. bruxism  
15. myofunctional pain 
16. orofacial myofunctional disorder*  
17. oral myofunctional  
18. myofunctional disorder* 
EMBASE: 
#1.   temporomandibular joint disease  
#2.   temporomandibular disorder 
#3.   temporomandibular dysfunction 
#4.   craniomandibular disorder*  
#5.   craniofacial pain   
#6.   mandibular condyle  
#7.   masticatory muscle disorder 
#8.   masticatory muscle pain  
#9.   orofacial muscle pain  
#10. chronic muscle pain  
#11. myofacial pain  
#12. myofacial pain  
#13. myogenous facial pain  
#14. bruxism  
#15. myofunctional pain 
#16. orofacial myofunctional disorder*  
#17. oral myofunctional  
#18. myofunctional disorder* 
#19. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 
#13 OR #14 OR #15 OR #16 OR #17 OR #18 

 

 

 

 

 
  



Wie stark ausgeprägt sind die Beschwerden?

kein Schmerz stärkster vorstellbarer Schmerz

Wie stark beeinlussen die Beschwerden ihr Wohlbeinden oder ihre Leistungsfähigkeit?

gar nicht sehr stark

 ja nein

Sind/waren Kauen        , Kieferöffnung        , Kieferschluss         , und/oder eine andere Unterkiefer-

bewegung         (                                                                              ) behindert (1) oder schmerzhaft (2)? ❏	 ❏

Kauen Sie bevorzugt auf der linken  ❏, rechten  ❏ Seite oder beidseitig? ❏

Kiefergelenkgeräusche             links  ❏     rechts  ❏									seit  	 	 ❏	

Sind die Zähne bzw. ist das Zahnleisch schmerzhaft oder empindlich? ❏	 ❏

Passen die Zähne richtig aufeinander? ❏	 ❏

Liegt bei ihnen ein Taubheitsgefühl im Kopf-/Gesichtsbereich (auch Zungen-/Gaumenbrennen) vor? ❏	 ❏

Weitere angaben zur anamnese

ort und ausbreitung der Schmerzen/Beschwerden

Qualität des Schmerzes (z. B. dumpf, stechend):

Zeitpunkt des Schmerzes:
morgens  ❏ im Laufe des Tages ❏

abends    ❏ bestimmter anlass ❏

Dauer des Schmerzes: Minuten Stunden

häuigkeit des Schmerzes:
täglich ❏ 1–2 mal/Woche ❏

1–2 mal/Monat ❏ seltener ❏

Wann traten die Beschwerden erstmals auf?

klinischer FunkTionssTaTus
der Deutschen Gesellschaft für Funktionsdiagnostik 

und -therapie (DGFDT) in der DGZMK

name, vorname, Geburtsdatum Praxisstempel

Patientennummer

Untersuchungsdatum

anamnese (VorgeschichTe)

Was ist der Grund ihres Besuches?

Waren Sie in letzter Zeit in Behandlung bei: ja nein

Zahnarzt? ❏	 ❏

Kieferorthopäde? ❏	 ❏

arzt? ❏	 ❏

Wurde bei ihnen bereits eine Funktionstherapie 
durchgeführt? Wenn ja, welcher art? ❏	 ❏

Erlitten Sie einen Unfall/Schlag im  ❏	 ❏

Kopf-/halsbereich?

haben Sie Schmerzen, Beschwerden oder 
verspannungen im/am
Kopf (allgemein)? li  ❏ re  ❏	 ❏

Schläfen? li  ❏ re  ❏	 ❏

ohrbereich/Kiefergelenke? li  ❏ re  ❏	 ❏

nacken? li  ❏ re  ❏	 ❏

Schulter? li  ❏ re  ❏	 ❏

andere (z.B. Wirbelsäule, andere Gelenke)?  ❏

wo?

 0 1 2 3 4 5 6 7 8 9 10 

 0 1 2 3 4 5 6 7 8 9 10 

	➠	ausstrahlend

copyright © ottl/ahlers/Lange/Utz/Reiber 2011  



BeFunde

1. kieFergelenk
1.1 palpation
(0 = unauffällig, 1 = Missempfindung, 2 = Schmerz)

1.2 auskultation
Geräusche:     ja ❏							nein ❏				(R = Reiben, K = Knacken)

   re  Öffnen  li               re Schließen li 

 re li

Kiefergelenk von lateral

Kiefergelenk von dorsal

R K R KR K R K

initial terminal

intermediär intermediär

terminal initial

2. muskulaTur
(0 = unauffällig, 1 = Missempfindung, 2 = Schmerz)

Palpation re li

M. temporalis Pars anterior

M. temporalis Pars media

M. temporalis Pars posterior

Sehne M. temporalis

M. masseter supericialis, Ursprung

M. masseter supericialis, Muskelbauch

M. masseter supericialis, ansatz

Regio postmandibularis

Regio submandibularis  

Regio M. pterygoideus lateralis

Subokzipital-/nackenmuskulatur

3. moBiliTäT des unTerkieFers
(0 = unauffällig, 1 = Missempfindung, 

 2 = Schmerz)

  mm re li

Kieferöffnung aktiv

Kieferöffnung passiv

RL

LL

P

R

0

10

20

30

40

50

60

70

P = Protrusion

R = Retrusion

4. kieFerrelaTion und okklusion
4.1 horizontale kieferrelation
Gleiten zentrische okklusion/habituelle okklusion: 

ja ❏							nein ❏

mm mm mm mm

 re Mitte    li vertikal

4.2 Vertikale kieferrelation

❏	unauffällig ❏	erhöht ❏	zu niedrig

4.3 okklusion
4.3.1 Statische okklusion

(+ = Kontakt, + - = schwacher Kontakt, - = kein Kontakt, x = fehlender Zahn)

Zo

ho

ho

Zo

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8

Zo = zentrische okklusion              ho = habituelle okklusion

4.3.2 Dynamische okklusion

FZ = Frontzahn, PM = Prämolar, M = Molar

 FZ PM  re PM  li M  re M  li

RL

LL

P

5. WeiTere BeFunde
 ❏	abrasionen/attrition ❏	keilförmige Defekte
 ❏	Zungenimpressionen ❏	Wangenimpressionen
 ❏	andere

WeiTere diagnosTische massnahmen
	 ❏	Manuelle Strukturanalyse
	 ❏	orthopädisches Screening
	 ❏	Psychosoziales Screening
 ❏	instrumentelle Funktionsanalyse
	 ❏	instrumentelle okklusionsanalyse
	 ❏	Konsiliarische Untersuchung
	 	 ❏	Magnetresonanztomographie
	 	 ❏	computertomographie
	 	 ❏	arthroskopie
	 	 ❏	Kieferorthopädie
	 	 ❏	Mund-Kiefer-Gesichtschirurgie
	 	 ❏	hals-nasen-ohrenheilkunde
	 	 ❏	orthopädie
	 	 ❏	Rheumatologie
	 	 ❏	innere Medizin
	 	 ❏	neurologie
	 	 ❏	Psychosomatische Medizin
	 	 ❏	andere

iniTialdiagnose(n)

Therapie
initialtherapie
 ❏	okklusionsschiene/art
 ❏	Physikalische Therapie
  ❏	Massage
  ❏	Wärmetherapie     ❏	Kältetherapie
  ❏	Elektrotherapie
  ❏	Manuelle Therapie
  ❏	Bewegungsübungen
 ❏	Medikamentöse Therapie
 ❏	Entspannungsübungen
 ❏	andere

Weitere Therapie
 ❏	Einschleifmaßnahmen 
 ❏	Restaurative/Prothetische Therapie 
 ❏	Dauerschiene
 ❏	Psychosomatische Therapie 
 ❏	Kieferorthopädie
 ❏	Kieferorthopädische chirurgie
 ❏	Kiefergelenkchirurgie 
 ❏	andere
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Beiblatt zum klinischen Funktionsstatus
der Deutschen Gesellschaft für Funktionsdiagnostik 

und -therapie (DGFDT) in der DGZMK

name, vorname, Geburtsdatum Praxisstempel

Patientennummer

Untersuchungsdatum

Der Klinische Funktionsstatus wurde am     auf dem Formblatt erhoben.

Es wurde dem Krankenblatt zur Dokumentation beigefügt.

Die GoZ-Positionen

8000 ❏ 8010 ❏ 8020 ❏ 8030 ❏ 8035 ❏ 8050 ❏ 8060 ❏ 8065 ❏ 8080 ❏ 8090 ❏ 8100 ❏

wurden aus folgender indikation durchgeführt:

	 ❏	Funktionelle vorbehandlung bei

  ❏	funktionell bedingten Zahn-, Kiefergelenk- und Muskelerkrankungen

  ❏	Kiefergelenk- und Muskelerkrankungen, die mit Dysgnathien verbunden sind

  ❏	Parodontopathien, wenn ungleichmäßige Belastungsverhältnisse die Erkrankung ungünstig beeinlussen

  ❏	Gebisssanierungen, wenn die zentrische okklusion durch veränderungen in der horizontalen und/oder

   vertikalen Kieferrelation und/oder die Frontzahnführung verloren gegangen ist

 ❏	Diagnostik und operationsplanung bei kieferorthopädischen und/oder kieferchirurgischen Behandlungen
 

	 ❏	Umfangreiche restaurative und prothetische versorgungen im Rahmen der deinitiven Therapie zur Rekonstruktion 

     und Erhaltung des Gebisses
 

 ❏	adjuvante zahnärztliche Maßnahme bei multifaktoriell bedingtem chronischen Schmerz  

 8 7 6 5 4 3 2 1  1 2 3 4 5 6 7 8

planung/Therapie:

❏	sonsTige indikaTion       BEGRünDUnG:

Datum: Unterschrift:

F = Füllung T = Teleskopkrone B = Brückenglied h = halteelement 
K = Krone/Teilkrone f = fehlender Zahn E = ersetzter Zahn )( = Lückenschluss

copyright © ottl/ahlers/Lange/Utz/Reiber 2011  



TrakTion/TranslaTion 
0 = unauffällig

1 = Missempfindung

2 = Schmerz

 Schmerz re Endgefühl re Schmerz li Endgefühl li 

1. Kaudaltraktion

2. ventrokaudale Translation

3. laterale Translation

4. mediale Translation

isomeTrie
0 = unauffällig, 1 = Missempfindung, 2 = Schmerz

RL = Rechtslateralbewegung, LL = Linkslateralbewegung

 Schmerz re Muskelkraft re Schmerz li Muskelkraft li

Kieferöffnung

Kieferschluss

RL

LL

      

kompression in der sTaTik (PaSSivE KoMPRESSion)

0 = unauffällig,

1 = Missempfindung

2 = Schmerz

ZKP = Zentrische Kondylenposition

Kompression Schmerz re Schmerz li

1.  kranial

2.1 dorsokranial (ZKP)

2.2 dorsokranial (Laterotrusion)

3.1 dorsal (ZKP)

3.2 dorsal (Laterotrusion)

manuelle sTrukTuranalyse
Deutsche Gesellschaft für Funktionsdiagnostik 

und -therapie (DGFDT) in der DGZMK

kompression in der dynamik (DynaMiSchE KoMPRESSion)  

(+ = stärker bzw. später, 0 = unverändert, - = schwächer bzw. früher)

 re li

Geräuschintensität

Geräuschzeitpunkt

 

iniTialdiagnose(n)
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1.
2.1 u. 2.2

3.1 u. 3.2

1. 1.
2. 2.

4. 4.

3. 3.

1.
2.1 u. 2.2

3.1 u. 3.2



 

Questionnaire of von Korff et al for Grading the Severity of Chronic Pain 

Overview: The severity of chronic pain can be graded based on its characteristics and its impact on a 
person's activities.  

Questions [text slightly modified from Appendix page 147] 

(1) How would you rate your pain on a 0-10 scale at the present time (right now)? [Pain Right 
Now] 

� responses 0 to 10 

� 0 = no pain 

� 10 = pain as bad as it could be 

(2) During the past 6 months how intense was your worst pain? [Worst Pain] 

� responses 0 to 10 

� 0 = no pain 

� 10 = pain as bad as it could be 

(3) During the past 6 months on the average how intense was your pain? (That is your usual 
pain at times you were experiencing pain.) [Average Pain] 

� responses 0 to 10 

� 0 = no pain  

� 10 = pain as bad as it could be 

(4) About how many days in the past 6 months have you been kept from your usual activities 
(work school or housework) because of your pain? [Disability Days] 

� response the total number of days disabled 

� points assigned below 

5) In the past 6 months how much has the pain interfered with your daily activities? [Daily 
Activities] 

� responses 0 to 10 

� 0 = no interference  

� 10 = unable to carry on any activities 

(6) In the past 6 months how much has the pain changed your ability to take part in 
recreational social and family activities? [Social Activities] 

� responses 0 to 10 



� 0 = no change  

� 10 = extreme change 

(7) In the past 6 months how much has the pain changed your ability to work (including 
housework)? [Work Activities] 

� responses 0 to 10 

� 0 = no change  

� 10 = extreme change 

characteristic pain intensity  = (((response question 1) + (response question 2) + (response question 3)) / 3) * 10 

disability score    = (((response question 5) + (response question 6) + (response question 7)) / 3) * 10 

disability points    = (points for disability days) + (points for disability score) 

Parameter Finding Points 

disability days from question 
4 

0 - 6 days 0 

  7 - 14 days 1 

  15 - 30 days 2 

  >= 31 days 3 

disability score (above) 0 - 29 0 

  30 - 49 1 

  40 - 69 2 

  >= 70 3 

Interpretation 

Findings Type Grade 

no pain problems for the prior 6 
months 

pain free 0 

characteristic pain intensity < 50 

disability points < 3 

low disability low intensity I 

characteristic pain intensity >= 50 

disability points < 3 

low disability high intensity II 

disability points 3 or 4 high disability moderately limiting III 

disability points 5 or 6 high disability severely limiting IV 



References: 

Smith BH Penny KI et al. The Chronic Pain Grade questionnaire: Validation and reliability in 
postal research. Pain. 1997; 71: 141-147. 

Von Korff M Ormel J et al. Grading the severity of chronic pain. Pain. 1992; 50: 133-149. 

Von Korff M Deyo RA et al. Back pain in primary care. Spine. 1993; 18: 855-862. (Table 1 
page 856). 
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