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Aims: To perform a systematic review of the literature dealing with 
the prevalence of bruxism in adult populations. Methods: A system-
atic search of the medical literature was performed to identify all 
peer-reviewed English-language papers dealing with the prevalence 
assessment of either awake or sleep bruxism at the general popula-
tion level by the adoption of questionnaires, clinical assessments, and 
polysomnographic (PSG) or electromyographic (EMG) recordings. 
Quality assessment of the reviewed papers was performed accord-
ing to the Methodological evaluation of Observational REsearch 
(MORE) checklist, which enables the identification of flaws in the 
external and internal validity. Cut-off criteria for an acceptable ex-
ternal validity were established to select studies for the discussion 
of prevalence data. For each included study, the sample features, di-
agnostic strategy, and prevalence of bruxism in relation to age, sex, 
and circadian rhythm, if available, were recorded. Results: Thirty-
five publications were included in the review. Several methodological 
problems limited the external validity of findings in most studies, 
and prevalence data extraction was performed only on seven papers. 
Of those, only one paper had a flawless external validity, whilst in-
ternal validity was low in all the selected papers due to their self-
reported bruxism diagnosis alone, mainly based on only one or two 
questionnaire items. No epidemiologic data were available from 
studies adopting other diagnostic strategies (eg, PSG, EMG). Generi-
cally identified “bruxism” was assessed in two studies reporting an 
8% to 31.4% prevalence, awake bruxism was investigated in two 
studies describing a 22.1% to 31% prevalence, and prevalence of 
sleep bruxism was found to be more consistent across the three stud-
ies investigating the report of “frequent” bruxism (12.8% ± 3.1%). 
Bruxism activities were found to be unrelated to sex, and a decrease 
with age was described in elderly people. Conclusion: The present 
systematic review described variable prevalence data for bruxism ac-
tivities. Findings must be interpreted with caution due to the poor 
methodological quality of the reviewed literature and to potential di-
agnostic bias related with having to rely on an individual’s self-report 
of bruxism. J OrOfac Pain 2013;27:99–110. doi: 10.11607/jop.921
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The study of bruxism has gained increasing interest over the 
past years, thereby focusing on aspects such as its definition, its 
etiology, the different motor activities characterizing bruxism 

(ie, grinding and clenching), its relationship with temporomandibu-
lar disorders (TMD), and its consequences on the natural dentition 
and dental implants.1–11 Unfortunately, much remains unclear about 
these aspects, and knowledge of the epidemiologic characteristics of 
bruxism seems to be insufficient.
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an accurate estimation of bruxism prevalence 
is complicated by the number of studies adopt-
ing different diagnostic strategies and investigating 
non-representative populations. The presence of co-
morbid conditions in selected populations, such as 
other physical or psychological diseases, may act as a 
confounding variable for the assessment of bruxism 
prevalence at the community level. also, the nonlin-
ear relationship between bruxism and tooth wear 
makes the adoption of dentally based diagnostic 
strategies unreliable in the absence of control for the 
other potential causes of tooth wear (eg, functional, 
endogenous, or exogenous factors).12,13 Therefore, 
estimates are commonly based on findings from a 
few large-scale epidemiologic surveys, which suggest 
that self-reported tooth grinding during sleep has 
a prevalence of about 8% in general adult popula-
tions, with no sex differences and a decrease with 
age.14,15 On the contrary, little information is avail-
able on the prevalence of awake bruxism.16 

The literature on bruxism epidemiology has nev-
er been reviewed systematically, so definite conclu-
sions on the issue are lacking. Hence, the aim of the 
present investigation was to perform a systematic 
review of the literature dealing with the prevalence 
of bruxism in adult populations.

Materials and Methods

On february 9, 2011, a systematic search of the 
medical literature was performed to identify all 
peer-reviewed papers in the English literature deal-
ing with the prevalence of bruxism. inclusion in the 
review was based on the type of study, viz, original 
studies describing the prevalence of awake and/or 
sleep bruxism at the general population level by the 
adoption of questionnaires, clinical assessments, and 
polysomnographic (PSG) and electromyographic 
(EMG) recordings. Studies performed on selected 
populations with comorbid medical conditions, 
such as TMD or psychiatric disorders, were exclud-
ed. The search strategy provided that two authors 
performed the first step and independently assessed 
the eligibility of papers for inclusion in the review.  
The other authors contributed to the expansion of 
the search strategy in the additional steps, and each 
of them also contributed with a handmade search 
in their own university library catalogue. The assess-
ment of the studies’ quality and data extraction from 
the selected studies was performed by the same two 
authors who performed the original search, and the 
strategies adopted for the quality assessment and 
for the data extraction were carefully checked by 
the other authors to minimize bias during the stud-

ies’ review. in cases of disagreement, a decision was 
reached by consensus of the majority of authors.

Search Strategy and Literature Selection

as a first step, a search using Medical Subjects 
Headings (MeSH) terms in the national Library of 
Medicine’s PubMed database was performed, and 
the following terms were used to identify a list of 
potential papers to be included in the review:

• Bruxism: a disorder characterized by grinding 
and clenching of the teeth.

• Prevalence: The total number of cases of a given 
disease in a specified population at a designated 
time. it is differentiated from incidence, which re-
fers to the number of new cases in the population 
at a given time.

The Medline search limits were set to papers on 
adults (+19 years) in the English language. (if the 
search retrieved papers including persons younger 
than 19, and those data could be separated from 
those of the older subjects, the papers were included 
in the review.) The combination of the two MeSH 
terms identified 81 publications; then, a keyword 
terms search was performed by using a combination 
of the term “bruxism” with the terms “prevalence,” 
“incidence,” “epidemiology,” and/or “diagnosis.” 
This strategy identified another 364 publications. 
after reading the abstracts, a total of 26 papers re-
trieved in full text were included in the review.14,15,17–40

as a next step, the same strategy was adopted to 
identify papers in the Scopus and Google Scholar 
databases, and two additional references were iden-
tified for inclusion in the review.41,42

The final steps consisted of a search within the 
reference lists of the selected articles and a hand-
made search within relevant English-language peer- 
reviewed journals in the fields of dentistry, TMD, and 
orofacial pain (Journal of Dental Research; Journal of 
Orofacial Pain; Journal of Dentistry; Journal of Oral 
Rehabilitation; International Journal of Oral and 
Maxillofacial Surgery; Oral Surgery, Oral Medicine, 
Oral Pathology, Oral Radiology and Endodontics; 
Journal of Oral and Maxillofacial Surgery; Journal 
of the American Dental Association; Acta Odonto-
logica Scandinavica; Journal of  Craniomandibular 
Practice; and Minerva Stomatologica), within three 
journal publishers’ website search engines (Elsevier, 
Wiley-Blackwell, and Springer) as well as within the 
authors’ university library catalogues and personal 
collections. This final step provided six additional 
full-text papers plus one abstract communication for 
inclusion in the review.43–49 

© 2013 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



Manfredini et al

Journal of Orofacial Pain 101

Hence, a total of 35 publications were found to 
be relevant to this systematic review’s aim and were 
reviewed for qualitative assessment. 

Quality Assessment

The methodological quality of the included stud-
ies was assessed according to the checklist for the 
Methodological evaluation of Observational rE-
search (MOrE).50 The checklist contains six items 
to appraise the external validity, viz, the extent to 
which the results of a study can be generalized to 
the target population, and five items assessing the 
internal validity, viz, the extent to which the results 
of a study are correct for the subjects included in 
that study.51 appraisal of external validity accord-
ing to the MOrE checklist encompasses evaluation 
of sampling strategies, sampling bias, estimate bias, 
exclusion rate from the analysis, address bias, and 
subject flow, whilst appraisal of internal validity 
provides an assessment of the source of measure, 
definition of measure, validation of measures and 
reliability of the estimates, definition of outcomes 
in subpopulations, and reporting of prevalence. for 
each item, minor and major flaws in the study design 
were identified as well as poor reporting strategies. 

in the attempt to increase the quality of this re-
view and the consistency and generalizability of 
findings, only those studies with an acceptable ex-
ternal validity were selected for further evaluation 
of internal validity and data extraction. The cut-off 
criteria for selection were set as follows:

• investigation should be performed on representa-
tive general populations (ie, studies were ex-
cluded if performed on convenient, workplace, 
or healthcare-recruited nongeneral population-
based samples).

• response/participation rate should be higher 
than 60% of the target population.

• Study design should assess potential sampling bias; 
viz, it should ensure that all members of the refer-
ence population have a known chance of selection.

• if the study sample includes subjects below 19 
years of age, data reporting should clearly allow 
for discrimination between findings on adults and 
adolescents.

• Sampling strategy and response rate should be 
clearly reported. 

Data Recorded from the Selected Studies

Papers satisfying the above criteria for an accept-
able external validity were presented in detail as for 
their quality assessment and prevalence data. Due to 

the lack of consistency between strategies adopted 
in the various articles to report the prevalence of 
bruxism activities, the following assumptions were 
made for a better consistency of data presentation: 
(1) “bruxism awareness” based on self-report data 
was considered synonymous with “self-reported 
bruxism”; (2) “wake bruxism,” “wake clenching,” 
and “daily clenching” were all included under the 
category “awake bruxism prevalence”; and (3) 
“sleep bruxism,” “sleep grinding,” and “noctur-
nal bruxism” were all included under the category 
“sleep bruxism prevalence” (fig 1).

Within these premises, for each of the included 
studies, the following data/information were re-
corded: size and demographic features of the sample 
(mean age [years], sex distribution [female-to-male 
ratio]); type of diagnostic approach (questionnaire, 
clinical, EMG, PSG); number of diagnostic items 
(n); presence of data analysis based on bruxism 
frequency, age, and sex comparison (yes/no); prev-
alence of bruxism (%), if available; prevalence of 
awake bruxism (%), if available; prevalence of sleep 
bruxism (%), if available; and sex- and age-related 
prevalence (%), if available. 

Results

Overview

The reviewed papers covered a wide spectrum of 
populations of different age, sex, and ethnic back-
ground. Multiple studies were performed on sub-
jects living in the USa, Sweden, canada, Germany, 
UK, Turkey, italy, finland, and Japan. The sample 
size ranged from 100 to more than 13,000 subjects, 
and the mean age of participants, reported only in 
a minority of papers, varied between 19 and 66 
years. a wide spectrum of sex distributions in the 
study populations was described. all studies except 
one relied on self-reported diagnoses alone, mainly 
based on one or two items. The prevalence of brux-
ism activities in both sexes was assessed in 18 stud-
ies, an age group comparison was performed in 10 
studies, and the frequency of bruxism activities (ie, 
using terms like “sometimes,” “seldom,” “usually”) 
was assessed in 6 studies.

Quality Assessment

Quality assessment showed that most studies had 
several methodological flaws. The external validity 
of findings was compromised by the very high per-
centage of papers with flaws in the sampling strategy 
(74.2% of papers had minor flaws and 17% major 
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PubMed search (limits: adults/English)
Bruxism and prevalence (MeSH) = 81 citations
Bruxism and/or prevalence and/or epidemiology and/or incidence and/or diagnosis = 364 citations

7 papers selected for final review 
(quality assessment of internal validity 
and extraction of prevalence data)

Papers filtered by qualitative assessment of external validity

Abstracts reading

26 full-text papers

35 papers reviewed

Exclusion:
Nonrepresentative samples
Comorbidities
Inclusion:
Assessment of bruxism prevalence
Questionnaire, clinical, PSG

Scopus/Google Scholar search:
2 additional full-text papers

Bruxism: 2  papers Awake bruxism: 3  papers Sleep bruxism: 5  papers

Hand-made search:
6 additional full-text papers and 1 abstract

Prevalence of:
Bruxism (synonymous: bruxism awareness)
Awake bruxism (synonymous: wake clenching, daily clenching)
Sleep bruxism (synonymous: sleep grinding, nocturnal bruxism)

Fig 1  Literature search strategy. Different steps and criteria for selection of papers. 

Table 1  Quality Assessment of the Reviewed Papers (n = 35) According to the MORE Guidelines, Based on the Assessment 
of Criteria for External Validity (Poor Reporting/ Minor Flaws/Major Flaws)

No. (%)

Sampling

Poor reporting

Poor reporting of sampling 2 (5.7)

Minor flaws

Random sampling of general population restricted to geographic area 17 (48.5)

Convenient sample 9 (25.7)

Major flaws

Population selected at workplace 1 (2.8)

Population selected at healthcare centers 5 (14.2)

Assessment of sampling bias

Poor reporting

Poor reporting of strategies adopted to ensure that all members of the reference population have a known 
chance of  selection in the sample

13 (37.1)

Estimate bias

Poor reporting

Poor reporting of response rate in total sample 8 (22.8)

Major flaws

< 40% response rate in the total sample or other subgroups 4 (11.4)

Exclusion rate from the analysis

Poor reporting

Not reported 35 (100)

Address bias

Poor reporting

Poor reporting of how sampling bias was  addressed in the analysis 32 (91.4)

Subject flow NA

MORE, Methodological evaluation of Observational Research.
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flaws, while an additional 5.7% had poor report-
ing of sampling strategy). also, the exclusion rate 
of subjects from the prevalence analysis was not re-
ported in any study, and there was a poor reporting 
of how sampling bias was addressed in the analysis 
in 91.4% of the studies (Table 1).

Of the 35 reviewed papers, 28 did not satisfy the 
cut-off criteria adopted for an acceptable external 
validity and were thus excluded from data extrac-
tion and discussion (Table 2). Of the remaining 7 
papers, only 1 did not have any flaws compromising 
its external validity15 (Table 3). The 7 papers were 
assessed for quality of internal validity, which also 
was shown to be a matter of concern due to the 
questionnaire-based approach to the diagnosis of 

bruxism (see fig 1). in particular, problems were 
identified with respect to the reliability and vali-
dation of the measurement (poorly reported in all 
studies), to the major and minor flaws related with 
the absence of an evaluation on bruxism severity 
and frequency, and to the minor flaws concerning 
the source of measure for the prevalence (Table 3). 

Bruxism Prevalence Data

The prevalence of bruxism, as defined above, was 
assessed by two out of the seven studies selected for 
data extraction, which reported an 8% prevalence 
of “frequent” bruxism18 and 31.4% prevalence 
of bruxism irrespective of its frequency.19 as for 

Table 2  Quality Assessment: Studies Not Satisfying the Cut-off Criteria for an Acceptable External Validity

Study first author and year Reason for exclusion based on quality assessment of external validity

Ahlberg, 200817 Sampling: Nongeneral population–based recruitment (workplace)

Glaros, 198120 Sampling: Nongeneral population–based recruitment (convenient sample)

Glass, 199321 Estimate bias: Response rate in total sample < 40%

Goulet, 199344 Evaluation of external validity not possible (abstract communication only)

Ingervall, 198022 Sampling: Nongeneral population–based recruitment (healthcare)
Estimate bias: Response rate not reported

Johansson, 200323 Sampling: Nongeneral population–based recruitment (convenient sample)

Kobs, 200524 Sampling: Sampling strategy not reported
Estimate bias: Response rate not reported

Lavigne, 199414 Estimate bias: Response rate not reported

Marklund, 200825 Sampling: Nongeneral population–based recruitment (convenient sample)

Matsuka, 199646 Estimate bias: Response rate not reported

McFarlane, 200126 Sampling: Nongeneral population–based recruitment (healthcare)
Estimate bias: Response rate in total sample < 40%

Melis, 200327 Sampling: Sampling strategy not reported
Estimate bias: Response rate not reported

Miyake, 200441 Sampling: Nongeneral population–based recruitment (convenient sample)

Molina, 199728 Sampling: Nongeneral population–based recruitment (healthcare)

Nekora-Azak, 200629 Assessment of sampling bias: Not reported

Nekora-Azak, 201030 Assessment of sampling bias: Not reported

Norheim, 197847 Assessment of sampling bias: Not reported

Ow, 199548 Sampling: Nongeneral population–based recruitment (convenient sample)

Pow, 200131 Estimate bias: Response rate in total sample < 40%

Reding, 196632 Sampling: Nongeneral population–based recruitment (convenient sample)

Rieder, 198333 Sampling: Nongeneral population–based recruitment (healthcare)

Seligman, 198835 Sampling: Nongeneral population–based recruitment (convenient sample)

Strausz, 201036 Sampling: Nongeneral population–based recruitment (convenient sample)

Suwanprathes, 201037 Estimate bias: Response rate not reported

Swanljung, 197949 Assessment of sampling bias: Not reported

Velly, 200238 Sampling: Nongeneral population–based recruitment (healthcare)

Zeithlofer, 201042 Assessment of sampling bias: Not reported

Zulqairnan, 199839 Sampling: Nongeneral population–based recruitment (convenient sample)
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specific bruxism activities in relation to the circa-
dian rhythm, awake bruxism was reported in two 
 studies, describing a 22.1% prevalence of awake 
bruxism, as defined by the frequency term “often,”45 
and a 31% prevalence for any awake bruxism dur-
ing the past 6 months.40 Sleep bruxism’s prevalence 
was reported in three studies, which described a 
9.3% prevalence for sleep bruxism as frequent as 

three times a week,34 14% for “frequent” sleep 
bruxism,40 and 15.3% for sleep bruxism as defined 
by the frequency term “often.”45 Two other studies 
assessed the prevalence of sleep bruxism,15,43 one of 
which also investigated for awake bruxism,43 but 
the overall data also included subjects under 19 
years of age, so they could only be discussed with 
respect to the prevalence in the different age groups 

Table 3  Quality Assessment of the Studies with an Acceptable External Validity

Study first author and year Response rate (%) External validity Internal validity

Agerberg, 197243 91.4 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study 
Minor flaw: Point prevalence 
Poor reporting: Omitted 95% CI for prevalence data 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Bernhardt, 200418 71.3 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: Address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study (* “frequency” used as cut-off for bruxism positivity) 
Minor flaw: Point prevalence 
Poor reporting: Omitted 95% CI for prevalence data 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement 

Ciancaglini, 200119 88 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: Address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study 
Minor flaw: Point prevalence 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Jensen, 199345 73.5 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: Address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study (* word “often” used as cut-off for bruxism positivity) 
Minor flaw: Point prevalence 
Poor reporting: Omitted 95% CI for prevalence data 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Ohayon, 200115 68.1–89.4 Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study 
Minor flaw: Point prevalence 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Santos-Silva, 201034 85.1 Minor flaw: Random sampling restricted to geographical area Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study (* temporal cut-off “three times a week” used as cut-off for 
bruxism positivity) 
Minor flaw: Point prevalence 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Winocur, 201140 67 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: Address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study 
Minor flaw: Point prevalence 
Poor reporting: Omitted 95% CI for prevalence data 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

CI, confidence interval.
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and/or awake bruxism. Very few studies reported 
prevalence data with respect to sex (Table 4). Given 
the heterogeneity of frequency criteria adopted to 
report bruxism as a whole and awake bruxism, a 
consistent  prevalence estimate could be drawn only 
for frequent sleep bruxism (12.8% ± 3.1%).

The age distribution of the prevalence of bruxism, 
awake bruxism, and sleep bruxism was reported 

only in three investigations, and a between-study 
comparison was not possible due to the different 
presentation of data with respect to age stratifica-
tion. in general, prevalence peaks in subjects under 
40 years of age were common to all investigations. 
also, a common trend for a prevalence decrease 
with age was observed (Table 5).

Table 3  Quality Assessment of the Studies with an Acceptable External Validity

Study first author and year Response rate (%) External validity Internal validity

Agerberg, 197243 91.4 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study 
Minor flaw: Point prevalence 
Poor reporting: Omitted 95% CI for prevalence data 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Bernhardt, 200418 71.3 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: Address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study (* “frequency” used as cut-off for bruxism positivity) 
Minor flaw: Point prevalence 
Poor reporting: Omitted 95% CI for prevalence data 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement 

Ciancaglini, 200119 88 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: Address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study 
Minor flaw: Point prevalence 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Jensen, 199345 73.5 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: Address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study (* word “often” used as cut-off for bruxism positivity) 
Minor flaw: Point prevalence 
Poor reporting: Omitted 95% CI for prevalence data 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Ohayon, 200115 68.1–89.4 Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study 
Minor flaw: Point prevalence 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Santos-Silva, 201034 85.1 Minor flaw: Random sampling restricted to geographical area Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study (* temporal cut-off “three times a week” used as cut-off for 
bruxism positivity) 
Minor flaw: Point prevalence 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

Winocur, 201140 67 Minor flaw: Random sampling restricted to geographical area 
Poor reporting: Address bias

Major flaw: Severity of bruxism not assessed in the study 
Minor flaw: Proxy report via questionnaires or interviews collected for the study 
Minor flaw: Frequency of bruxism not assessed in the study 
Minor flaw: Point prevalence 
Poor reporting: Omitted 95% CI for prevalence data 
Poor reporting: No information on validation of measurement 
Poor reporting: No information on reliability of measurement

CI, confidence interval.
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Discussion

Several structured and systematic reviews deal-
ing with various aspects of the bruxism literature 
have recently been performed.8–10,52,53 a common 
 suggestion from those reviews is that an improve-
ment of the knowledge on bruxism prevalence and 
epidemiology should be helpful to clarify some as-
pects of its clinical characteristics.

a major concern of many researchers dealing with 
pain medicine is the poor external validity of findings 
coming from studies on selected non- representative 
populations.54 So, in the design phase of this re-
search, efforts were made to review as many papers 
as possible, for example, by setting no limits on the 
geographical distribution of papers, or the publica-
tion time, and to maximize the external validity of 
findings by establishing cut-off criteria for inclusion 
in the final review. nonetheless, from a methodo-
logical viewpoint, it must be noted that the search 
of the literature on the prevalence of bruxism was 
complicated by the need for screening a high num-
ber of questionnaire-based papers not having brux-
ism assessment as their main outcome variable; thus, 
despite the comprehensive search strategy adopted 
for paper selection and retrieval, one cannot exclude 
the possible exclusion of some papers that could not 
be detected due to their low specificity for the as-
sessment of the prevalence of bruxism or due to the 
language limitations of the search strategy. 

as for the quality of the reviewed papers, several 
flaws compromising the external validity of findings 

were shown, and only 7 out of 35 papers satisfied 
the criteria adopted to identify an acceptable ex-
ternal validity. almost half of the reviewed papers 
were studies based on non-representative samples, 
recruiting either convenient samples or populations 
of subjects at workplaces or healthcare centers, 
whilst others had poorly representative samples due 
to a low participation rate or did not even report 
the sampling strategies. Such flaws affected the ex-
ternal validity of the findings and the consistency of 
prevalence data.

Therefore, data extraction was performed only 
from the seven papers with minimal flaws in their 
external validity. Of those, only one paper did not 
have any flaws or poor reporting strategies compro-
mising its external validity,15 whilst no papers had a 
flawless internal validity. Most internal flaws were 
due to the fact that the totality of data was derived 
from studies based on self-reported questionnaires, 
mainly containing a single bruxism item within a 
comprehensive history questionnaire, so that the 
within-study specificity and between-study homoge-
neity of criteria to diagnose bruxism was a matter of 
concern. a variety of findings and strategies adopt-
ed to report prevalence data were shown. Only a 
minority of papers investigated the prevalence of 
specific bruxism activities, viz, clenching and grind-
ing. also, lack of homogeneity was reported for the 
terms used in the questionnaire items. 

Given the above considerations on the quality as-
sessment, this review’s findings must be interpreted 
with caution. also, in an attempt to increase the 

Table  4 Data Extraction from Selected Studies Investigating the Prevalence of Bruxism, Awake Bruxism, and Sleep Bruxism

Study first  
author and year Country Size

Mean age,  
y (range)

Females 
(%) Diagnostic approach

Bruxism  
(%) (M/F)

Awake bruxism 
(%) (M/F)

Sleep bruxism 
(%) (M/F)

Agerberg, 
197243*

Sweden 1,106 15–74 51.6 Unspecified self-reporting – – –

Bernhardt, 200418 Germany 2,529 20–79 52 1 self-reported item for “frequent” bruxism 8 – –

Ciancaglini, 
200119

Italy 483 44.9 (18–75) 62.1 1 self-reported item: “Would you say that you 
have any clenching and/or grinding of the teeth?”

31.4 (29.4/33.3) – –

Jensen, 199345 Denmark 735 25–64 NA 1 self-reported item: “Do you often press (or 
grind) your teeth (during sleep)?”

– 22.1 (15.8/28.9) 15.3 (12/18.9)

Ohayon, 200115* UK, 
 Germany, 
Italy

13,057 15–100 52 2 self-reported items: 
Teeth grinding plus at least one of tooth wear, 
muscle stiffness, or loud grinding

– – –

Santos-Silva, 
201034†

Brasil 1,101 280 53.6 1 unspecified self-reported item using “three 
times a week” as cutoff  

– – 9.3 (8/10.6)

Winocur, 201140 Israel 402 35 (18–70) 62.4 3 self-reported items: 
Grinding and/or worn dentition plus one of six 
“symptoms” (“frequently” for sleep bruxism; no 
specification for awake bruxism)

– 31 (36/28) 14 (15/13)

NA, data not available.
*Some papers also assessed subjects under 19 years of age. Despite the limits set for the literature search, they were included in the review 
because of their data on adults, as presented in the table on the prevalence in different age groups. 
†Data of the 2007 cohort of the study.
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strength and consistency of the findings, some as-
sumptions related with the different terms adopted 
to indicate bruxism and its relation with circadian 
rhythm in the different studies were forcedly made, 
the effects of which on the internal consistency of 
this review’s findings on the prevalence of bruxism 
have to be assessed in future research.

Studies adopting the generic term “bruxism” found 
a prevalence of 8% for frequent bruxism,18 and 
31.4% for bruxism independent of its frequency.19 
The two studies assessing the prevalence of awake 
bruxism found a 22.1% prevalence in subjects who 
answered that they often have bruxism while awake45 
and 31% in subjects answering positively to the ge-
neric question on their awake bruxism during the 
past 6 months.40 Data on sleep bruxism were drawn 
from three studies,34,40,45 and the reported prevalence 
range (9.3% to 15.3%) was more consistent, likely 
due to their common aim to investigate frequent 
sleep bruxism. Bruxism was not found to be a disor-
der related to sex, since sex differences were not rel-
evant for any of the bruxism activities, even though a 
female-to-male ratio was reported only in a few stud-
ies. as for the age-related findings, a common trend 
for a prevalence decrease with age was described in 
all studies investigating the age pattern of bruxism 
report. it should be pointed out that a clearer picture 
of the age-related distribution will be achieved with 
the integration of these data with those derived from 
similar reviews in children and adolescents.  

The importance of the above-described data lies in 
the systematic search from which they were derived. 

These findings may represent the best available esti-
mate for the prevalence of bruxism and may be used 
to reappraise some statements based on individual 
papers, but it cannot be forgotten that several flaws 
compromising the internal validity of the papers in-
cluded in the final review were identified. as com-
monly observed for the entire bruxism literature, the 
data should be interpreted with caution because of 
some critical problems in bruxism diagnosis. Several 
approaches have been proposed in the literature to 
diagnose bruxism, based on the attempt to identify 
signs and symptoms to be used as proxies for brux-
ism. among these, the assessment of tooth wear 
failed to prove a reliable diagnostic tool, because of 
the high rate of false positive findings related with 
the high prevalence of tooth wear in populations of 
nonbruxing subjects.55–57 also, the controversial re-
lationship between bruxism and pain makes a clini-
cal assessment based on pain items unreliable and 
influenced by the clinicians’ preconceived ideas.10,16 
at present, validated diagnostic criteria exist only 
for sleep bruxism and should be based on PSG re-
cordings,58 thus requiring the recording of jaw mus-
cle activities and of multiple channels characterizing 
sleep in a controlled laboratory setting. no definite 
criteria are available yet for clenching activities dur-
ing wakefulness. recently, some diagnostic strategies 
based on multichannel ambulatory EMG recordings 
have been proposed,59 but costs and availability still 
limit their translation into the clinical setting. So, a 
combination of an interview and a thorough clinical 
assessment comprising an intraoral examination (eg, 

Table  4 Data Extraction from Selected Studies Investigating the Prevalence of Bruxism, Awake Bruxism, and Sleep Bruxism

Study first  
author and year Country Size

Mean age,  
y (range)

Females 
(%) Diagnostic approach

Bruxism  
(%) (M/F)

Awake bruxism 
(%) (M/F)

Sleep bruxism 
(%) (M/F)

Agerberg, 
197243*

Sweden 1,106 15–74 51.6 Unspecified self-reporting – – –

Bernhardt, 200418 Germany 2,529 20–79 52 1 self-reported item for “frequent” bruxism 8 – –

Ciancaglini, 
200119

Italy 483 44.9 (18–75) 62.1 1 self-reported item: “Would you say that you 
have any clenching and/or grinding of the teeth?”

31.4 (29.4/33.3) – –

Jensen, 199345 Denmark 735 25–64 NA 1 self-reported item: “Do you often press (or 
grind) your teeth (during sleep)?”

– 22.1 (15.8/28.9) 15.3 (12/18.9)

Ohayon, 200115* UK, 
 Germany, 
Italy

13,057 15–100 52 2 self-reported items: 
Teeth grinding plus at least one of tooth wear, 
muscle stiffness, or loud grinding

– – –

Santos-Silva, 
201034†

Brasil 1,101 280 53.6 1 unspecified self-reported item using “three 
times a week” as cutoff  

– – 9.3 (8/10.6)

Winocur, 201140 Israel 402 35 (18–70) 62.4 3 self-reported items: 
Grinding and/or worn dentition plus one of six 
“symptoms” (“frequently” for sleep bruxism; no 
specification for awake bruxism)

– 31 (36/28) 14 (15/13)

NA, data not available.
*Some papers also assessed subjects under 19 years of age. Despite the limits set for the literature search, they were included in the review 
because of their data on adults, as presented in the table on the prevalence in different age groups. 
†Data of the 2007 cohort of the study.

Table 5  Summary of Findings from Studies  Assessing 
Age Patterns for the Prevalence of Bruxism, Awake 
 Bruxism, and Sleep Bruxism

Study first 
author and 
year

Age 
groups 

(y)
Bruxism 

(%)

Awake 
bruxism 

(%)

Sleep 
bruxism 

(%)

Agerberg, 
197243

25–34
35–44
45–54
55–64
65–74

19
20
29
24
19

15
9
5
4
2

Ciancaglini, 
200119

< 30
31–40
41–50
51–60

> 60

34.6
33.8
29.5
29.4
26.9

– –

Ohayon, 
200115

19–24
25–44
45–64

> 64

– – 5.8
5.8
4.7
1.1

© 2013 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



108 Volume 27, Number 2, 2013

Manfredini et al

assessment of tooth wear and its differential diag-
nosis, hyperkeratosis of the oral mucosa, line alba 
in the cheeks, teeth impression in the tongue or lips, 
tooth or implant fracture) and an extraoral exami-
nation (eg, assessment of jaw muscle hypertrophy, 
temporomandibular pain) performed by an expert 
examiner should be viewed as the most widespread 
approach for establishing a diagnosis of bruxism, 
and its pros and cons have been extensively dis-
cussed in several papers.55,60,61 notwithstanding that, 
the large majority of the data on the prevalence of 
bruxism in the present review came from studies 
including a single-item, questionnaire-based assess-
ment, with subsequent problems of internal valid-
ity of the studies. as stated above, the data should 
be interpreted with caution, also in light of previ-
ous suggestions that the bruxism literature is full of 
contradictory findings between studies based on self-
report and those adopting a PSG and/or EMG-based 
bruxism diagnosis.8,10

future epidemiologic studies should carefully 
take into account the sampling strategies and avoid 
the selection of non-representative populations, 
which in the present review were interpreted as 
flaws in the methodological quality assessment and 
caused the exclusion of most investigations from the 
final review. Such flaws might have been a potential 
source of bias in the generalization of the preva-
lence of bruxism at the general population level, as 
suggested by the very high variability of prevalence 
findings in the papers not included in the final re-
view, with bruxism ranging from 7.6% to 37%,28,41 
awake bruxism from 2.7% to 57.3%,25,49 and sleep 
bruxism from 4.1% to 59.2%.25,48  

no information was gathered on the current/past 
occurrence and on the different frequencies of brux-
ism activities, because none of the studies with an 
acceptable external validity was designed to address 
these issues. 

in view of the above considerations, it seems that 
much has yet to be done before full knowledge on the 
prevalence of bruxism can be achieved. The bruxism 
literature is likely to undergo a critical reappraisal as 
soon as an accurate and reliable diagnostic approach 
will be defined. To this aim, it is recommended that 
strategies to perform investigations on this phenom-
enon, possibly based on a diagnostic grading, are 
discussed in the near future on the basis of the short-
comings revealed in this systematic review.

Conclusions

The present systematic review assessed the literature 
on the prevalence of bruxism. Quality assessment 

of the reviewed literature pointed out several meth-
odological flaws that hampered the external validity 
of findings, so that 28 out of the 35 reviewed pa-
pers had problems with the poor or uncertain rep-
resentativeness of the study samples. nonetheless, 
the 7 studies included in the final review because of 
their acceptable external validity had problems with 
their internal validity, mainly due to the fact that 
data were derived from questionnaire-based stud-
ies, since no epidemiologic data are available from 
studies adopting other diagnostic strategies (eg, 
PSG, EMG). as for the reported prevalence, generi-
cally identified “bruxism” was assessed in 2 stud-
ies, reporting an 8% to 31.4% prevalence, awake 
bruxism was investigated in 2 studies describing 
a 22.1% to 31% prevalence, and sleep bruxism’s 
prevalence was found to be more consistent across 
the 3 studies investigating the report of “frequent” 
bruxism (12.8% ± 3.1%). Bruxism activities were 
found to be unrelated to sex, and a decrease with 
age was described in elderly people. 

However, it should be noted that findings from 
this review must be interpreted with caution due 
to the methodological problems affecting the valid-
ity of most papers. in particular, findings are sub-
jected to the same critical appraisal characterizing 
previous structured and systematic reviews of the 
bruxism literature due to potential diagnostic bias 
related to the need to rely on an individual’s self-
report of bruxism.
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