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REVIEW ARTICLE

Sleep and awake bruxism in adults and its relationship with temporomandibular
disorders: A systematic review from 2003 to 2014

Antonio Jim�enez-Silvaa,b, Consuelo Pe~na-Dur�anc, Julio Tobar-Reyesc and Ra�ul Frugone-Zambrad,e

aFacultad de Ciencias de la Salud, Universidad Aut�onoma de Chile, Temuco, Chile; bOrtodoncia y Ortopedia dentomaxilofacial, Facultad de
Odontolog�ıa, Universidad Andr�es Bello, Santiago, Chile; cDepartment of Prosthodontics, Faculty of Dentistry, University of Chile, Santiago,
Chile; dFaculty of Dentistry, University of the Andes, Santiago, Chile; eUniversity of La Serena, La Serena, Chile

ABSTRACT
Objective: In order to establish a relationship between bruxism and temporomandibular disorders
(TMDs), a systematic review was performed.
Materials and methods: A systematic research was performed based on PubMed, Cochrane Library,
Medline, Embase, BIREME, Lilacs and Scielo data bases, between 2003 and 2014 including all lan-
guages. Descriptive clinical cases were identified. Two independent authors selected the articles. PICO
format was used to analyse the studies and the Newcastle-Ottawa Scale (NOS) was used to verify the
quality of the evidence.
Results: Thirty-nine studies (n¼ 39) were analysed in this review. According to bruxism diagnosis,
articles were grouped as follows: polysomnographic diagnosis (PSG) (n¼ 7), clinical diagnosis (n¼ 11)
and survey/self-report (n¼ 21). Thirty-three articles (n¼ 33) established a positive relation between
bruxism and TMD and six (n¼ 6) did not. Quality of evidence was low to moderate. In general, the
most part of the studies showed shortcomings on their design with bias risk, and also had a low sensi-
tivity on bruxism diagnosis.
Conclusions: The evidence based on PSG was not as conclusive as the studies that used surveys and
clinical exam to diagnosis bruxism, when bruxism was related to TMD. Sleep bruxism could be associ-
ated with myofascial pain, arthralgia and joint pathology as disc displacement and joint noises.
Although the evidence at present is inconclusive and does not provide information according to the
type of bruxism (bruxism sleep and wakefulness), it is possible to suggest that bruxism would be asso-
ciated with TMD.
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Introduction

Bruxism is defined as ‘a repetitive jaw-muscle activity charac-
terized by clenching or grinding of the teeth and/or by brac-
ing or thrusting of the mandible’.[1] Also, it has been
demonstrated that bruxism has two circadian manifestations
because it can occur during sleep (sleep bruxism), or during
wakefulness (awake bruxism). Moreover, it has been pro-
posed that sleep or awake bruxism can be classified as pos-
sible (self-report), probable (self-report plus clinical
examination) or definite (self-report plus clinical examination,
plus polysomnographic recording).[1]

According to the American Academy of Orofacial Pain
(AAOP), temporomandibular disorders (TMDs) are defined as
‘a group of disorders involving the masticatory muscles, the
temporomandibular joint (TMJ), and associated structures’.[2]
TMDs have a multifactorial etiology and among them, some
conditions cause trauma, as the overloading generated
because of bruxism.

Muscle overloading due to tooth clenching could be asso-
ciated with local blood flow and microcirculation disorders,

and pain derived from an ischemia,[3] the latter related to
substances that sensitize muscles nociceptors.[4]

Based on evidence, the relationship between bruxism and
TMD is still controversial in the literature due to the complex-
ity of the etiology and diagnostic of both disorders.[5] In
fact, both the presence and the cause–effect relationship are
still undefined [5–7] although there are some studies that
demonstrate a positive relation between bruxism and
TMD.[5] The lack of evidence is based essentially on
methodological differences, as data interpretation, oper-
ational definitions, methodological designs and diagnostic
instrumentation for both disorders.

Looking out the diversity and the scarce reviews that ana-
lysed bruxism with a specific diagnostic modality, without
focus in evidence level and the insufficiency of inclusion of
other languages out of English, this study aims to review the
literature between 2003 and 2014. The aim was to find out if
bruxism is associated with TMDs but considering the types of
bruxism (sleep and awake), TMD diagnostic method, quality
of evidence and all languages.
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Materials and methods

To establish the relationship between TMD and bruxism, on
31 January 2015, a systematic review of the literature was
conducted between 2003 and 2014. Databases used were as
follows: PubMed, Cochrane Library, Embase, Medline, BIREME,
Lilacs and Scielo.

Types of studies

Observational studies, analytical case–control or cohort who
have clearly defined aims to determine the relationship
between bruxism and TMD.

Language studies
The search was conducted without limitation of language.

Types of participants
The studies selected for this review included subjects older
than 19 years old of both genders.

Intervention type
Studies without intervention in order to relate TMD and
bruxism.

Types of results
Primary outcomes: to determine the relationship between
sleep and awake bruxism and TMD.

Secondary outcomes: to determine the relationship (in-
person or cause and effect) between bruxism and TMD by
gender. To determine the association between bruxism and
TMD according to age group.

Data collection
For TMD: Data were collected from studies that showed diag-
nosis of TMD not limited to any method, with a clear refer-
ence to the concept and diagnosis of temporomandibular
pathology.

For bruxism: Data were collected from studies that
showed a diagnosis of bruxism, defining the type explicitly,
according to the circadian expression (sleep, awake or both).
The accepted diagnostic studies were as follows: (a) polysom-
nography diagnosis (PSG); (b) clinical diagnosis with or with-
out self-report and (c) self-report and/or questionnaire. The
following diagnostic modalities were accepted: possible,
probable and definitive.

For the identification and selection of the number of
potentially eligible studies for this review (N), a specific and
individualized search strategy for each database was devel-
oped. A semantic field was determined for the term ‘bruxism’
and another semantic field related to the term ‘TMD’ (Table 1).

Databases used
1. PubMed database. Filters used were: publication dates:

10 years, 1 January 2003–31 December 2014; Age; Adult
þ19 years and Text Availability: Abstract.

2. The Cochrane Library. Filters: publication dates: 10 years,
1 January 2003–31 December 2014; Database: Trials.

3. Embase: publication dates: 2003–2014
4. Medline: publication dates: 2003–2014
5. BIREME: date of publication: 2003–2014
6. Lilacs: date of publication: 2003–2014
7. Scielo: date of publication: 2003–2014

Study selection and data collection

For article selection or first approach, two researchers
independently selected potentially eligible articles by title
and abstract. When no agreement was found, it was dis-
cussed with a third researcher about including it or not
within the sample. The titles of the selected articles were
transferred to an Excel table. Full articles were read, con-
sidering three questions of elimination based on the inclu-
sion criteria for the selection of studies that would
complete text analysis: (1) Is it a clinical trial? (2) Are sub-
jects over 19 years? (3) Is the relationship between brux-
ism and TMD established? Articles that met these criteria
were included in the review for the final analysis. The
reasons why some studies were excluded were recorded
in an adjacent column and presented in the results
(Table 2).

Extracting data from the studies

The PICO criteria (population, intervention, control groups
and outcome) were used to make the tables of analysed
articles, where we defined in detail the analysis variables:
population (sample size, distribution of subjects by gender
and age range), intervention (main variables to compare,
related to the topic, statistical analysis and confidence inter-
vals and type of method used for the diagnosis of bruxism
and TMD), comparison criteria or control (presence of any
control group) and outcomes (included the answer to the
hypothesis, the presence or causal relationship between
bruxism and TMD).

Presentation of results and quality of evidence

The tables were developed with the summary of the main
results of the studies analysed. The quality of evidence was
determined by the Newcastle-Ottawa Scale (NOS),[8] which
measures the quality of the evidence for case–control and
cohort studies, assigning a score ranging from 0 to 9 points.
For case–control studies, there are three categories: (1) selec-
tion (4 points), (2) comparability (2 points) and (3) exposure
(3 points). To determine the quality of cohort studies, there
were also three categories with a score of level of evidence
ranging from 0 to 9 points. The categories were as follows:
(1) Selection (4 points), (2) Comparability (2 points) and (3)
Outcome (3 points). The quality was determined by the same
two researchers in charge of search, where the highest qual-
ity achieved is obtained by those items that reached a max-
imum score of 9.
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Results

In all, 4746 potentially eligible articles were identified in the
first approach in the 7 databases used (Table 1). Based on
the selection by title and abstract, 127 studies were selected.
Once tabulated in Excel table, 55 articles were eliminated for
being repeated. Of the remaining 72 articles, 33 were elimi-
nated in the reading of the full text for not meeting the
inclusion criteria for this review (Table 2). Finally, 39 studies
were analysed. Figure 1 summarizes the results described.

Included studies

In all, 39 articles were analysed in this review. The analysis
tables were prepared according to the PICO criteria (Tables
3–5). The articles analysed were summarized in: (a) bruxism
diagnosed by polysomnography (n¼ 7); (b) bruxism diag-
nosed clinically with or without self-report (n¼ 11) and (c)
bruxism diagnosed by questionnaire and/or self-report
(n¼ 21).

Characteristics of participants

In relation to gender, five studies (n¼ 5) included only
women in their sample.[47,48,59,61,78] Four studies (n¼ 4)
did not specify the gender of the participants.[13,60,39,76]

Quality assessment

None of the reviewed articles obtained the highest score
based on NOS. The range of scores was between 2 and 7.

Discussion

In this review, a high relation was founded between bruxism
and TMD, but with a lower to moderate level of evidence.

All studies that were analysed showed a high bias risk in
their design due to the lack of randomization and blinding,
and sensibility for bruxism diagnostic as well.

Almost half of the included articles based their bruxism
diagnostic on the self-report and/or surveys, and less than
one-third of them based such diagnostic on self-report and/
or clinical findings. Although methods had a low sensibility,
20 from 21 and 9 from 11 studies, respectively, founded a
positive association between bruxism and TMD. On the other
side, 4 studies from 7 that used PSG for bruxism diagnosis,
demonstrated a positive association (Table 6).

The evidence, in an effort to evaluate and validate the
sleep bruxism self-report in patients with TMD (predominat-
ing myofascial pain), indicate that this method would not be
a good clinical predictor in case of a moderate or severe
bruxism due to a high rate of false positives.[80] Such
authors concluded that self-report is not a good indicator for
sleep bruxism in clinical and research activities, and they do
not recommended to substitute it by the PSG.[80]

In general, the studies presented a high variability in age
range; however, they did not determine the risk to have
bruxism with a TMD. Also, they did not demonstrate an asso-
ciation between gender and bruxism although there was a
higher prevalence of TMD in women, suggesting a higher
prevalence of bruxism.

Considering circadian manifestation of bruxism and its
relation with TMD, most of the analysed studies (n¼ 18) did

Table 1. Search strategy and terms used for the search.

Database and limits Search strategy and terms

PubMed (n¼ 1733) Publication dates: 10 years,
1 January 2003–31 December 2014; Age;
Adult þ19 years and Text Availability:
Abstract.

Bruxism [tiab] OR sleep bruxism [tiab] OR nocturnal bruxism [tiab] OR teeth grinding [tiab] OR teeth wear
[tiab] OR occlusal wear [tiab] OR tooth clenching [tiab] OR tooth abrasion [tiab] OR parafunctional hab-
its [tiab] OR teeth grinding disorder [tiab] OR nocturnal teeth grinding disorder [tiab] AND
Temporomandibular joint disorders [tiab] OR Temporomandibular disorders [tiab] OR
Temporomandibular joint Dysfunction Syndrome [tiab] OR Temporomandibular Joint Syndrome [tiab]
OR TMJ disorders [tiab] OR TMJ diseases [tiab] OR myofascial pain [tiab] OR myofascial pain syndrome
[tiab] OR craniomandibular pain [tiab] OR orofacial pain [tiab] OR arthralgia Temporomandibular joint
[tiab] OR osteoarthritis temporomandibular joint [tiab] OR osteoarthrosis temporomandibular joint
[tiab] OR disc displacement [tiab] OR disc displacement reduction [tiab] OR disc displacement with
reduction [tiab] OR disc displacement without reduction [tiab]

The Cochrane Library (n¼ 1735)
Publication dates: 2003–2014;
Database: Trials.

Bruxism OR sleep bruxism OR nocturnal bruxism OR teeth grinding OR teeth wear OR occlusal wear OR
tooth clenching OR tooth abrasion OR parafunctional habits OR teeth grinding disorder OR nocturnal
teeth grinding disorder AND Temporomandibular joint disorders OR Temporomandibular disorders OR
Temporomandibular joint Dysfunction Syndrome OR Temporomandibular Joint Syndrome OR TMJ disor-
ders OR TMJ diseases OR myofascial pain OR myofascial pain syndrome OR craniomandibular pain OR
orofacial pain OR arthralgia Temporomandibular joint OR osteoarthritis temporomandibular joint OR
osteoarthrosis temporomandibular joint OR disc displacement OR disc displacement reduction OR disc
displacement with reduction OR disc displacement without reduction

Lilacs (n¼ 38)
Publication year: 2003–2014

Bruxism OR sleep bruxism OR nocturnal bruxism OR teeth grinding disorder AND Temporomandibular dis-
orders OR craniomandibular disorders

Scielo (n¼ 20) Bruxism OR sleep bruxism OR nocturnal bruxism AND Temporomandibular disorders
Bireme (n¼ 212)
A~no publicaci�on: 2003–2014

Bruxism OR sleep bruxism OR nocturnal bruxism OR tooth clenching OR parafunctional habits OR teeth
grinding disorder OR nocturnal teeth grinding disorder AND Temporomandibular joint disorders OR
Temporomandibular disorders OR Temporomandibular joint Dysfunction Syndrome OR
Temporomandibular Joint Syndrome OR TMJ disorders OR TMJ diseases OR craniomandibular disorders
OR craniomandibular dysfunction

Embase and Medline (n¼ 1008)
Date Publication: 2003–2014

‘bruxism’/exp OR bruxism OR ‘sleep’/exp OR sleep AND (‘bruxism’/exp OR bruxism) OR nocturnal AND
(‘bruxism’/exp OR bruxism) OR parafunctional AND (‘habits’/exp OR habits) AND temporomandibular
AND (‘joint’/exp OR joint) AND disorders OR temporomandibular AND disorders OR temporomandibular
AND (‘joint’/exp OR joint) AND dysfunction AND (‘syndrome’/exp OR syndrome) OR tmj AND disorders
AND [2003–2014]/py
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Table 2. Studies retrieved in full text and excluded from the review.

First author and year Reason for exclusion

Fernandes, 2014 [9] Relationship between sleep bruxism and tinnitus.
Glaros, 2014 [10] Headache associated with oral parafunctions (tooth contact time, intensity of tooth contact).
Fernandes, 2013 [11] Changes in EMG activity and masticatory muscle pain.
K€ohler, 2013 [12] Same data as K€ohler [13].
Brandini, 2012 [14] Analysis is based on the significant association of parafunctional habits with non-carious lesions, there is no correlation with

TMD.
Glaros, 2012 [15] Evaluates only tooth clenching and not bruxism (undiagnosed).
Ommerborn, 2012 [16] Relationship between sleep bruxism and functional occlusal parameters.
Shedden Mora, 2012 [17] Related levels of somatization, depression, anxiety and NMMA in patients with chronic TMD.
Chandwani, 2011 [18] Prevalence study shows no association.
Gonz�alez, 2011 [19] Case series showing no association.
Lucchesi, 2010 [20] Sleep disturbances associated with headache.
Meeder, 2010 [21] Unable to extract data from subjects older than 19 years.
van der Meulen, 2010 [22] Application of a questionnaire if patients think or believe that bruxism is associated with TMD.
Jesus, 2009 [23] It was not possible to obtain the article.
Santos, 2009 [24] TMD and tooth wear, no statistical association.
Van Selms, 2009 [25] Relate multiple parafunctions and did not use the term bruxism.
Branco, 2008 [26] Prevalence study shows no association.
Kanehira, 2008 [27] TMD and bruxism with stress is associated separately (did not study relationship between TMD and bruxism).
Marklund, 2008 [28] Same data as Marklund 2010 [29].
Mundt, 2008 [30] Same data as Marklund 2005 [31].
Nagamatsu-Sakaguchi, 2008 [32] Study in adolescents younger than 19 years.
Oginni, 2007 [33] Occlusal wear and relationship with TMD. Do not define bruxism or wear cause.
Pizolato, 2007 [34] Evaluates maximum bite force in TMD and bruxism.
Cassanova-Rosado,2006 [35] Unable to extract data from subjects older than 19 years.
Branco, 2006 [36] Descriptive study. Shows frequencies and establishes no association.
Winocur, 2006 [37] Study in adolescents younger than 19 years.
Glaros, 2005 [38] Same data as Glaros 2005 [39].
Kino, 2005 [40] Questionnaire applied only in subjects over 12 years, it is not possible to extract data.
Matheus, 2005 [41] It was not possible to obtain the article.
Aydin, 2004 [42] Turkish language is not in the inclusion criteria.
Johansson, 2004 [43] Same data as Johannson 2003 [44] and Johansson 2006 [45].
Johansson, 2003 [44] Same data as Johansson, 2004 [43] and Johansson 2006 [45].
Molina, 2003 [46] No TMD-related bruxism, but characterized and compared signs and symptoms of TMD between the study groups.

EMG: electromyography; NMMA: nocturnal masseter muscle activity; TMD: temporomandibular disorders.
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not distinguish between sleep and awaken bruxism. Also,
they did not evidence any tendency for having a specific
temporomandibular pathology (n¼ 13) (Table 7). On the con-
trary, nine studies evidenced a clear relation between sleep
bruxism with myofascial pain, followed by arthralgia and
intracapsular disorders (Table 7). All studies that used PSG
(n¼ 4), two studies that used self-report and/or clinic, and
three studies that used self/report and survey founded an
association. Five articles differentiated the types of bruxism
according to circadian manifestation and they demonstrated
an association between bruxism, and joint pathology (noise
and pain), and muscle pathology. Bortolleto et al., in 2013,
concluded that sleep bruxism should be associated with
muscle pain, and awaken bruxism to joint pain.[66] This
study had a low evidence rate and a low quality on instru-
ments, so its results could be overestimated. Only one study
(Michelotti et al.), using self-report, determined a relation
between awaken bruxism and TMD (myofascial pain and disc
displacement) with a moderate level of evidence.[69]

Few studies did not distinguish the type of bruxism. This
situation is perhaps related to the definition of bruxism that
is associated with sleep disorders, and defined by the
International Classification of Sleep Disorders or ICDS-2.[81] A
contribution to that was published by Lobbezoo et al. who
established a bruxism definition based on the circadian mani-
festation, giving a clear, and an operative definition for this
disorder.[1]

Although 33 from 39 studies demonstrated a positive rela-
tion between bruxism and TMD, it is not possible to confirm
causality or perpetuating relationship with them. There are
many other factors involved, and that were not necessarily
isolated from the samples of the studies. Current evidence
shows facilitating conditions involved in the development of
TMD as follows: gender,[82] anxiety,[83] unilateral chewing
[84] and facial skeletal structures.[85]

Relationship between bruxism and TMDs based on
analysis of selected studies

The seven articles that used PSG for bruxism diagnosis were
case and control studies. Also they had a low NOS punctu-
ation scale. In three of them, it was not possible to deter-
mine an association between bruxism and TMD, but in four
of them a positive relation was established. Raphael et al.
diagnosed TMD through RDC/TMD, and demonstrated that
the increase in EMG activity during sleep could be a risk fac-
tor for myofascial pain.[47] Rossetti et al. [50] related sleep
bruxism and awaking clenching by self-report to myofascial
pain according to RDC/TMD. Rompr�e et al. concluded that
subjects with sleep bruxism could have pain related to a low
frequency of mandibular muscle contractions.[51] Finally,
Baba et al. demonstrated a relation between presence of
joint noises and an increase in EMG activity during sleep
bruxism.[53]

Nine of the studies that used clinical method to diagnose
bruxism (n¼ 11) demonstrated a positive association.
According to type of pathology, most of them established
a relation with the TMJ, including arthralgia,[55,56]Ta
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osteoarthritis,[56] disc displacement and myofascial pain,[6]
degenerative pathology,[62] joint pain,[61] joint noises and
joint pathology (with no specification).[57] Also, they
observed a relation between bruxism with myofascial
pain,[55] muscles disorders,[58] myofascial pain and disc dis-
placement,[6] muscle pain,[63] and facial pain during chew-
ing.[54] These studies had a low to moderate evidence level
(NOS Scale) and also, most of them, did not make a distinc-
tion between sleep and awaken bruxism.

According to the last international consensus, bruxism
diagnosis made by self-report is classified as possible brux-
ism.[1] This definition of bruxism was used in half of the
articles that were analysed. Nevertheless, Raphael et al. con-
cluded that the self-reported bruxism is not a useful

indicator.[80] This is the cause of a high positive relation
between oral para-functions and pain that those studies pre-
sented, compared with those that used PSG for diagnosing
bruxism.

So, the relation between bruxism, TMD and pain could be
determined by the diagnostic instruments and also by pre-
conceived ideas that patients have on bruxism.[86] For that
reason, Paesani et al. performed a correlation study to find
out the relation between bruxism diagnostic performed by
self-report by a survey and performed by clinical history and
clinical exam. They concluded that there is a positive correl-
ation between self-report and clinical findings in diagnosis of
awaken bruxism.[86]

In conclusion, the importance of these studies conclusions
is to validate that the association between bruxism, TMD and
orofacial pain would depend on the diagnostic instruments
for all pathologies.

Bruxism and TMDs based on experimental studies

To understand mechanisms, onset and perpetuation of pain
related to TMD and consequences of bruxism over the masti-
catory system, the analysis of experimental studies is import-
ant. According to Dawson, dental clenching could be
considered as a risk factor for myofascial pain and proprio-
ceptive allodynia.[87] On experimental studies, where a den-
tal clenching was stimulated in healthy subjects and in

Table 7. Bruxism association between temporomandibular disorders, according to the classification of bruxism, temporomandibular pathology type and quality
of evidence according NOS scale.

Relationship bruxism – TMD Without relationship bruxism – TMD

Author Year Bruxism’s type Pathology (TMD) Score Author Year Score

Raphael [47] 2013 Sleep bruxism Myofascial pain 5 Raphael [48] 2012 5
Alves [54] 2013 Sleep and awake bruxism Joint/facial pain 3 Rossetti [49] 2008 5
Blanco Aguilera [64] 2014 Sleep bruxism Muscular/arthralgia 6 Janal [59] 2007 2
Ferreira [65] 2014 Bruxism Myofascial pain 2 Schierz [60] 2007 4
Bortolleto [66] 2013 Sleep and awake bruxism Muscular (SB) – Joint (AB) 3 Camparis [52] 2006 3
Fernandes [55] 2012 Sleep bruxism Arthralgia – myofascial pain 4 van der Meulen [73] 2006 2
K€ohler [13] 2012 Bruxism Signs and symptoms 5
Manfredini [67] 2012 Sleep and awake bruxism Myofascial pain 5
Yachida [68] 2012 Sleep bruxism Craniofacial pain 5
Manfredini [56] 2010 Bruxism Arthralgia – osteoarthritis 5
Marklund [29] 2010 Bruxism Signs and symptoms 4
Michelotti [69] 2010 Awake bruxism Myofascial pain – DD 4
Li [57] 2009 Sleep bruxism Joint 4
Mehuli�c [58] 2009 Bruxism Muscular 3
Rossetti [50] 2008 Sleep bruxism Myofascial pain 5
Rompr�e [51] 2007 Sleep bruxism Pain 4
Storm [61] 2007 Bruxism Joint 7
Osterberg [70] 2007 Bruxism Signs and symptoms 4
Camparis [71] 2006 Sleep bruxism MP/DD/arthralgia 3
Johansson [45] 2006 Bruxism Signs and symptoms 4
Sato [72] 2006 Bruxism TMJ pain 3
Ahlberg [74] 2005 Bruxism Orofacial pain 3
Baba [53] 2005 Sleep bruxism Joint noises 3
Glaros [39] 2005 Bruxism Mandibular pain 4
Kobs [75] 2005 Bruxism Muscular and joint 3
Magnusson [76] 2005 Sleep and awake bruxism Signs and symptoms 5
Mundt [31] 2005 Bruxism Muscular and joint pain 5
Miyake [77] 2004 Sleep and awake bruxism Joint (pain, noises) 3
Fujita [78] 2003 Bruxism Joint (pain, noises) 2
G€uler [62] 2003 Bruxism Joint (degenerative) 4
Manfredini [6] 2003 Bruxism Muscular/muscularþ joint 4
Pergamalian[63] 2003 Bruxism Muscular (pain) 4
Velly [79] 2003 Bruxism Myofascial pain 5

AB: awake bruxism; DD: disk discplacement; MP; myofascial pain; SB: sleep bruxism; TMD: temporomandibular disorders; TMJ: temporomandibular joint.

Table 6. Summary of studies with different methodologies for the diagnosis
of TMD and bruxism [337].

Bruxism’s diagnostics

TMD diagnostics Polysomnographic
Clinics/

self-report
Questionnaire/
self-report

RDC/TMD n¼ 5 n¼ 6 n¼ 10
Helkimo index n¼ 0 n¼ 1 n¼ 2
AAOP n¼ 0 n¼ 0 n¼ 1
Signs and symptoms n¼ 1 n¼ 2 n¼ 2
Questionnaire n¼ 1 n¼ 0 n¼ 5
Others n¼ 0 n¼ 2 n¼ 1
Total 7 11 21

AAOP: American Academy of Orofacial Pain; RDC/TMD: research diagnostic cri-
teria for temporomandibular disorders.
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patients with myofascial pain as well, an increasing secre-
tion of peripheral serotonine (5HT) and glutamate on the
patients was observed.[88,89] Experimental models based
on conscious dental clenching generating isometric con-
tractions by prolonged periods are considered valid and
adequate to reproduce pain characteristics of subjects with
myofascial pain.[87] Many authors support this method.
Svensson et al. concluded that with 15min of continuing
clenching at 25% of the maximal voluntary clenching force
(MVCF), patients should feel a moderate level of pain with-
out presence of mechanic hyperalgesia.[90] The same
authors also concluded that with 60min of continuing
clenching at 10% of the MVCF, patients should feel a high
level of pain.[91] Other studies have also focused on con-
tinuous clenching and obtained different results according
to the method. Hedenberg-Magnusson et al. induced a
repetitive voluntary clenching at 50% of the MVCF for 30 s
each 1.5min during 30min, and they observed a low pain
level.[92] Also, Torisu et al. [93] concluded that continuous
clenching at 10% of the MVCF for 30min should induce a
low pain level. Other studies with different method arrived
to the same results, that is, with different models of
clenching activity, they obtained a low level of pain.[92]
Different results were obtained by Von Korff et al. [94] and
Farella et al. [95] who induced voluntary clenching at dif-
ferent intensities for 6 times and 5min each one. They
observed moderate levels of pain persisting for 1 day after
and also a short-term mechanic hyperalgesia.

Those studies have been performed inducing tooth
clenching out of Maximal Intercuspation (MIC). Takeuchi
et al. simulated an incisive clenching at 10% of MVCF during
2 h for 3 consecutive days. They did not obtained muscle or
joint pain, suggesting other associated factors.[96]

On the other side, based on finite element modelling,
when an overload due to prolonged tooth clenching was
simulated as in bruxism, an increase in stress was observed
on retrodiscal tissues. According to the authors, its effect
could generate a degenerative pathology as osteoarthritis or
disc perforation.[97] As well, Commisso et al. using the same
method, simulated a rhythmic pattern with a 10% and a 20%
of the MVCF.[98] They concluded that stress level over disc
tissues is not proportional to muscle activation, but the situ-
ation could damage the articular disc.

In general, it is supposed that this situation should be
similar to myofascial pain because similar values have been
obtained when data are recorded from subjects with myofas-
cial pain. The matter is that etiology and pathogenesis of
myofascial pain are not an acute entity and pain results of all
the studies are more similar to delayed onset muscle sore-
ness. So there is still the doubt.

There is evidence about the association between mastica-
tory muscular activity of the temporal and masseter muscles
during sleep and awaken times, as risk factors for TMD.
Despite these findings, the increase in muscle activity cannot
be associated with bruxism, due to the low methodological
quality of the studies based on non-standardized self-report
surveys and poor characterization of bruxism in base to tooth
wear, as well.[99]

Agreements and disagreements with other reviews

Two reviews with a similar methodology and objectives with
this study were found.[5,100] All agree that there is a lack of
a good level of evidence to establish an accurate relationship
between bruxism and TMD, and all concluded that there is a
low sensibility to establish a correct diagnostic of bruxism.

Discrepancies observed were mainly due to search
method, and inclusion–exclusion criteria, as well. Comparing
with Manfredini et al.’s article,[5] it can be observed that they
did not establish differences between sleep and awaken
bruxism. Also, inclusion criteria concerning language, in this
review were broader. Moreover, Cunali et al. [100] only eval-
uated the relationship between sleep bruxism and TMD
through a PSG analysis and RDC/TMD instrument, respect-
ively, and concluded that it is not possible to establish a
positive relation between both pathologies.

In relation to other studies that did not use similar
search method and analysis to this research, they con-
cluded that bruxism could be considered as a risk factor
for TMD and headache.[101,102] The main discrepancies
between these studies and this one lie on design, analysis
method and data recruitment. So their conclusions could
be overestimated.

Due to the evidence level, variability on diagnostic
methodology for bruxism and TMD, a meta-analysis is not
feasible.

Conclusion

Establishing a relationship between bruxism and TMD has
been one of the most controversial aspects to demonstrate
in literature and although many studies and reviews have
been made, it is not yet possible to consistently conclude
from high-quality studies a relationship between sleep and
awake bruxism and TMD.

In relation to the findings in this review, we can conclude
the following:

� Evidence-based diagnosis with PSG was not as conclusive
as those performed based on clinical diagnostic survey to
determine the bruxism–TMD relationship, and mostly was
not established.

� Sleep bruxism would be associated with myofascial pain,
arthralgia and joint pathology as disc displacement and
joint noises.

� Despite the presence of studies with heterogeneous
designs, and based on the studies reviewed, it may be
suggested that subjects with sleep and awake bruxism
would be associated with the presence of TMD.

� More cohort studies are required, with higher levels of
evidence to determine the causal relationship between
bruxism and TMD.

Acknowledgements

Thanks to Mr. Juan Fernandez de los Rios from the Language and
Translation services of the Faculty of Dentistry, University of Chile for
kindly correcting the English spelling and grammar of this paper.

ACTA ODONTOLOGICA SCANDINAVICA 55



Disclosure statement

None to declare.

References

[1] Lobbezoo F, Ahlberg J, Glaros AG, et al. Bruxism defined and
graded: an international consensus. J Oral Rehabil. 2013;40:2–4.

[2] de Leeuw RKG. Orofacial pain: guidelines for assessment, diag-
nosis and management. Hanover Park (IL): Quintessence
Editorial International; 2013.

[3] Monteiro AAKS. Estimation of blood flow by 133 Xe clearance in
human masseter muscle during rest, endurance of isometric
contraction, and recovery. Arch Oral Biol. 1988;33:561–565.

[4] Mense S. Nociception from skeletal muscle in relation to clinical
muscle pain. Pain. 1993;54:241–289.

[5] Manfredini D, Lobbezoo F. Relationship between bruxism and
temporomandibular disorders: a systematic review of literature
from 1998 to 2008. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2010;109:e26–e50.

[6] Manfredini D, Cantini E, Romagnoli M, et al. Prevalence of brux-
ism in patients with different research diagnostic criteria for
temporomandibular disorders (RDC/TMD) diagnoses. Cranio.
2003;21:279–285.

[7] De Meyer MD, De Boever JA. [The role of bruxism in the appear-
ance of temporomandibular joint disorders]. Rev Belge Med
Dent (1984). 1997;52:124–138.

[8] Newcastle Ottawa Scale [cited 2015 Oct 12]. Available from:
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp

[9] Fernandes G, Siqueira JT, Godoi Gonçalves DA, et al. Association
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