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Aims: To answer the question: among observational studies, is there any
association between primary headaches and bruxism in adults? Materials
and Methods: A systematic review of observational studies was performed.
The search was performed in seven main databases and three gray literature
databases. Studies in which samples were composed of adult patients were
included. Primary headaches were required to be diagnosed by the International
Classification of Headache Disorders. Any diagnostic method for bruxism was
accepted. Risk of bias was evaluated using the Joanna Briggs Institute Critical
Appraisal Tool and the Meta-Analysis of Statistics Assessment and Review
Instrument (MAStARI) tool. Associations were analyzed by calculating odds ratios
(OR) in Review Manager 5.3 software. The evidence certainty was screened by
Grading of Recommendations Assessment, Development, and Evaluation criteria.
Results: Of the 544 articles reviewed, 5 met the inclusion criteria for qualitative
analysis. The included studies evaluated both awake and sleep bruxism, as well
as tension-type headaches and migraines as primary headaches. Among two
migraine studies, one showed an OR of 1.79 (95% Cl: 0.96 to 3.33) and another
1.97 (95% Cl: 1.5 to 2.55). On the other hand, among three tension-type headache
studies, there was a positive association only with awake bruxism, with an OR of
5.23 (95% Cl: 2.57 to 10.65). All included articles had a positive answer for more
than 60% of the risk of bias questions. The evidence certainty varied between
low and very low. Due to high heterogeneity among the studies, it was impossible
to perform a meta-analysis. Conclusion: Patients with awake bruxism have from
5 to 17 times more chance of having tension-type headaches. Sleep bruxism
did not have any association with tension-type headache, and the association
with migraines is controversial. J Oral Facial Pain Headache 2021,35:129-138.
doi: 10.11607/0fph.2745

Keywords: bruxism, primary headache disorders, migraine disorders, systematic
review, tension-type headache

headache (TTH), migraine, cluster headache, and other primary
trigeminal cephalalgias.! TTH is the most prevalent form of pri-
mary headache, with a prevalence of around 30%.2® Of people with
TTH, 60% show a decrease in work performance and social activities.*
Migraines are also common, with 1 in every 10 people worldwide suf-
fering from migraines.® The prevalence of migraines in Europe is 11.4%,
and in North America is 9.7%.5 Because of their prevalence, TTH and
migraines are considered to be worldwide neurologic disorders.®
Studies regarding both of these primary headaches (TTH and mi-
graine) have suggested that dysfunction of the masticatory and cervical
muscles, as well as psychosocial factors, can be associated with an
increased prevalence of both types of headache.”® In addition, head-
aches are considered one of the symptoms of bruxism.®
Bruxism is a condition or a behavior that has clinically undesirable
consequences or that can contribute as a risk factor for any of them.!®!!
Bruxism can be categorized as sleep or awake bruxism. Sleep bruxism
is characterized as a sleep activity of the masticatory muscles, further
characterized as rhythmic (phasic) and nonrhythmic (tonic) movements,
while awake bruxism is characterized as a repetitive or sustained ac-

Primary headaches are commonly classified as tension-type

Journal of Oral & Facial Pain and Headache 129

© 2021 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.


mailto:jessicacontireus@gmail.com

Réus et al

tivity by contact of tooth and/or contraction of mus-
cles during the day.'® Despite the different definitions,
bruxism does not always cause adverse effects,
since the mandibular movement improves the pas-
sage of the airways and stimulates the production of
saliva, which is a protection factor.'®'? According to
a recent publication,'? bruxism can be classified as
“normo-bruxism,” when it has no associated harmful
signs and symptoms, or as “patho-bruxism,” when
there are pathologic impacts on the bruxist.'

Regarding the diagnosis of bruxism, a consen-
sus of international experts categorized bruxism
according to the method used to detect it.'° In this
consensus, both bruxism types were categorized as
possible bruxism (by questionnaires or self-report),
as probable (by clinical assessment), or as definitive
by electromyography (EMG) or polysomnography
(PSG), which are the reference standards.!®

The prevalence of self-reported sleep bruxism is
estimated to be approximately 12.8% (+ 3.1%) of the
adult population.'* However, considering PSG exclu-
sively as a diagnostic method, the prevalence lowers
to 7.4%." The prevalence of possible awake bruxism
is 20% for tooth contact and 14% for mandible brac-
ing.'® Due to the high cost and low availability of EMG
recordings up to now, there is no prevalence of defin-
itive awake bruxism in the literature.'

Several studies have tried to identify the asso-
ciation between bruxism and headaches.®'"'8 This
knowledge can help doctors develop a better treat-
ment plan. A previous systematic review published
in 2014° reported the presence of an association
between sleep bruxism and both migraine and TTH.
However, since 2014, new studies on this topic and a
new edition of headache guidelines have been pub-
lished. Thus, this systematic review aims to update
knowledge on the following question: Among obser-
vational studies, is there any association between pri-
mary headaches and bruxism in adults?

Materials and Methods

A systematic review protocol based on the Preferred
Reporting Items for Systematic Review and Analysis
Protocols (PRISMA-p) was prepared.'® The proto-
col was registered at the International Prospective
Register of Systematic Reviews (PROSPERO) un-
der number CRD42018109698. This systemat-
ic review was reported according to the PRISMA
guidelines.?®

Eligibility Criteria

Inclusion criteria

The inclusion criteria were specified using the
PECOS approach:
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Population: adult sample (= 18 years of age)

2. Exposition: awake or sleep bruxism diagnosed by
any method

3. Comparison: primary headaches (migraine, TTH,
cluster headache, paroxysmal hemicrania, and
trigeminal autonomic cephalalgias) diagnosed
by The International Classification of Headache
Disorders (ICHD), any edition

4. Outcome: association between primary
headaches and bruxism (awake and/or sleep)

5. Study design: observational studies (analytical
cross-sectional, case-control, and descriptive)
The included studies were from all languages

without gender restriction or year of publication. If re-

quired, translation help was sought.

Exclusion Criteria

The exclusion criteria were: (1) studies that did not
associate bruxism and primary headaches; (2) book
chapters, conference abstracts, expert opinion, let-
ters, and literature/systematic reviews; (3) samples
that consisted only of patients with temporomandibu-
lar disorders (TMD); (4) studies that did not diagnose
primary headaches using ICHD criteria; (5) duplicate
samples of previous included studies; (6) studies that
did not have a control group (without bruxism and/or
without primary headache); and (7) studies without
bruxism classification (awake or sleep).

Information Sources and Search Strategy

The individual search strategies were developed
with the help of a specialized librarian. The strategy
was applied in each bibliographic database, includ-
ing Embase, Latin American and Caribbean Health
Sciences (LILACS), LIVIVO, PsycINFO, PubMed
(including Medline), Scopus, and Web of Science.
Additionally, gray literature was searched on Google
Scholar, OpenGrey, and ProQuest Dissertation and
Thesis. The search was performed on April 13, 2020
(Appendix 1; see all appendices in the online version
of this article at www.quintpub.com/journals). A hand
search of the references of all included articles was
also done. Additionally, an email was sent to authors
who had more than five published articles identified
in phase 1 requesting suggestions of new articles for
possible inclusion. All references were managed on
appropriate software (Rayyan), and duplicates were
removed (EndNote X9).

Study Selection

The selection of included studies was completed in
two phases, both performed by the same two authors
(J.C.R. and H.P). In phase 1, the two authors inde-
pendently read and evaluated the titles and abstracts
of all studies and defined the studies included for
the next phase. In phase 2, they read the full texts

© 2021 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.



to confirm their eligibility. Any disagreement in both
phases was resolved by means of discussion. If no
consensus was achieved, a third author (B.D.M.S.)
participated until an agreement was reached.

Data Extraction
One author (J.C.R.) collected the main information
from the selected studies. A second author (H.P.)
crosschecked the collected information and con-
firmed its accuracy. Once again, any disagreement
was resolved by discussion between the authors. A
third author (B.D.M.S.) was involved when required to
make a final decision about the inclusion of articles.
The following data were collected from the includ-
ed studies: author, year, country, study design, sample
(male/female), sample source, bruxism type, bruxism
diagnosis method, primary headache type, primary
headache diagnosis method, and main conclusions. If
required data were incomplete, attempts were made to
contact the corresponding authors by email to retrieve
any missing information. Two emails were sent to cor-
responding authors for missing information.

Risk of Bias in Individual Studies and Across
Studies

The risk of bias of selected studies was evaluat-
ed using the Critical Appraisal Tool of the Joanna
Briggs Institute and the Meta-Analysis of Statistics
Assessment and Review Instrument (MAStARI)?"22
for analytical cross-sectional, case-control, and/or
descriptive studies, depending on the included study
design. Two authors (J.C.R. and H.P.) independently
evaluated each domain in terms of the potential risk
of bias. Questionnaires consisted of questions with
the possible answers of “yes,” “no,” “unclear,” or “not
applicable.” The authors crosschecked their evalua-
tions and, in case of disagreement on each question,
a third author (B.D.M.S.) was involved to discuss and
mediate. The presence or absence of confounding
factors was the main point that was evaluated across
studies. A greater weight was considered in this
question when assessing the risk of bias.

Summary Measures and Synthesis of Results
The main outcome assessed was the association be-
tween bruxism and primary headaches. The summary
measure considered odds ratios (OR) with 95% CI
for dichotomous variables.

Although the data were too heterogenous to per-
form a meta-analysis, the results were presented in
forest plots created with the aid of Review Manager
5.3 software (RevMan 5.3) provided by the Cochrane
Collaboration to better clarify the data.

Réus et al

Confidence in Cumulative Evidence

A summary of the overall strength of evidence avail-
able was presented and divided by groups analyzed
using the GRADE (Grading of Recommendations
Assessment, Development and Evaluation) criteria.
The GRADE tool was applied according to groups
of outcomes. Summary of findings tables were pro-
duced with the aid of the GRADE online software
(GRADEpro GTD).2®

Results

Study Selection

The search in the main databases resulted in 1,152
citations. After removing duplicate citations, the ti-
tles and abstracts of 544 articles were evaluated in
phase 1 using the eligibility criteria. Thereafter, 511
studies were excluded, resulting in a final number of
33 articles to be assessed in phase 2. No studies
were selected from the gray literature, 1 study was
obtained from experts, and 4 were obtained from
the reference lists of the studies included in phase
1. Therefore, phase 2 consisted of 38 articles. From
these remaining studies, 33 were later excluded
(Appendix 2), resulting in only 5 studies for qualitative
analyses. A flowchart summarizing this systematic
selection process is shown in Fig 1.

Study Characteristics

The included studies were observational studies (an-
alytical cross-sectional and descriptive) conducted in
four countries: Brazil,2*2° Denmark,?® Germany,?” and
Saudi Arabia.?® The samples ranged from 115% to
3,85328 patients. Among bruxism types, the majority
of the articles evaluated sleep bruxism,?*~2® and only
1 evaluated awake bruxism.?® Regarding the types of
primary headaches, only migraines?#2728 and TTH??*~
27 were identified. More information about the includ-
ed studies can be found in Table 1.

Risk of Bias Within Studies

Among two analytical cross-sectional studies, one®®
was positive for all risk of bias questions, and anoth-
er?® for 62.5% of the answers. Similarly, among three
descriptive studies, one?** was positive for 87.5%
of the answers, and the other two?"?® had 62.5%.
Appendix 3 presents detailed information on the risk
of bias assessment.

Results of Individual Studies

Fernandes et al** recruited patients aged 18 to 76
years from S&o Paulo State University (UNESP),
School of Dentistry, Araraquara. The authors ana-
lyzed the overall sample and a fraction of this sam-
ple without TMD. Sleep bruxism was diagnosed by
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(7]
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Y
)
Full-text articles assessed for eligibility (n = 38)
2 Full articles excluded (n = 33)
2
> =Studies that did not associate bruxism and primary headache
i (n=5)
*Book chapters, conference abstracts, expert opinion, letters,
and literature reviews (n = 9);
™| =The samples consisted of only patients with temporomandib-
NI ular disorders (n = 2);
) =Studies did not diagnose primary headache using The Inter-
national Classification of Headache Disorders criteria
(h=13)
> =Duplicate samples of previous included studies (n = 2)
° =Studies did not have a control group (without bruxism and/or
) . .
g without primary headache) (n = 1)
E =Studies without bruxism classification (awake or sleep) (n = 1)
- \4
Studies included in qualitative synthesis
(n=5)
—/

Fig 1 Flowchart of literature search and selection criteria.

self-report and clinical assessment according to the
American Association of Sleep Medicine (AASM).
In the overall sample of 286 individuals, 87 sleep
bruxers (26.4% with TTH and 73.6% with migraines)
and 64 without sleep bruxism (28.1% with TTH and
71.9% with migraines) had primary headaches, and
36 individuals did not suffer sleep bruxism or prima-
ry headache. Among the individuals without TMD
(66 individuals), 5 with sleep bruxism (40% with TTH
and 60% with migraines) and 24 without sleep brux-
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ism (87.5% with TTH and 62.5% with migraines) had
primary headaches; and 23 individuals did not suffer
sleep bruxism or primary headaches.

Muayqil et al?® distributed a survey link through
email to all King Saud University members. Sleep
bruxism was diagnosed via questionnaire. Of par-
ticipants who responded to the questions about
headaches (mean age of 32.3 + 14 years) and sleep
bruxism, 358 had sleep bruxism (case group) and
1,466 did not (control group). In the case group,
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Table 1 Summary of Characteristics of Included Articles (n = 5)

Primary
Bruxism Primary  headache
Study, year,  Study Sample, n Bruxism diagnosis headache diagnosis
country design  (men/women)  Sample source type method type method Main conclusion
Fernandes Descriptive 286 TMD and Orofa- Sleep Self-report TTH and ICHD-2 SB did not have an
etal,?* 2013, (45/241) cial Pain Clinic at bruxism + clinical migraine association with epi-
Brazil Séo Paulo State assessment sodic TTH or episodic
University (UNESP), from AASM migraine
School of Dentistry,
Araraquara
Muayqil et Descriptive 3,853 King Saud University ~ Sleep  One question  Migraine ICHD-3 Bruxers had 1.97
al,28 2018, (NR) students, faculty and bruxism (95% CI: 1.53 to
Saudi Arabia non-faculty staff 2.65) greater odds of
migraine.
Troeltzsch Descriptive 1,031 Patients of an oral Sleep  Self-report+  TTH, mi- ICHD-1 Bruxers had 10.47
etal?” 2011, (436/595) and maxillofacial bruxism physical exam graine and (95% Cl: 5.45 to
Germany surgery practice in both 10.12) greater odds of
Ansbach primary headaches.
Wagner et Analytical 162 Military firefighters Sleep  Questionnaire TTH ICHD-3 SB without TMD
al, 222019, cross- (76/86) Department of the  bruxism (ICSD-3) complaints did not in-
Brazil sectional State of Rio de + clinical crease the association
Janeiro assessment with frequent TTH.
Awake  Question 1bd TTH ICHD-3  Awake bruxism had an
bruxism of RDC association with TTH
with nonpainful TMDs.
Yachida et Analytical 115 Danish Headache Sleep Self-report TTH ICHD-2 There was no sig-
al, 26 2012, Cross- (39/76) Center, Glostrup bruxism nificant difference
Denmark sectional Hospital, Denmark between TTH with

and without SB.

TTH = tension-type headache; ICHD = International Classification of Headache Disorders; AASM = American Association of Sleep Medicine; ICSD = International
Classification of Sleep Disorders; NR = not reported; RDC = Research Diagnostic Criteria.

73.2% of sleep bruxism patients had migraines; and
among the control group, 58% had migraines. A total
of 615 patients were not diagnosed with migraine or
sleep bruxism.

Troeltzsch et al?” recruited the study population
(mean age of 49.6 years) from an oral and maxillofacial
surgery practice in Ansbach, Germany. Sleep bruxism
was diagnosed by self-report and clinical assessment.
After clinical assessment, 696 patients were diag-
nosed with primary headache: 71% with TTH, 13%
with migraines, 12% with both, and 4% with others.
Among this primary headache sample, 25.8% had
sleep bruxism (self-reported plus incisal/premolar/mo-
lar wear). Of the 336 individuals without primary head-
aches (control group), 3% had sleep bruxism.

Wagner et al?® included 162 participants aged 18
to 55 years from military firefighters. Like Fernandes
et al,?* the authors analyzed the overall sample and
a fraction without TMD. In the overall sample, 61.5%
of 26 sleep bruxers and 47.8% of 136 people with-
out sleep bruxism had primary headaches. Of the
TMD-free patients, among the 9 individuals with
sleep bruxism and 81 without sleep bruxism, 11.1%
and 21% had primary headaches, respectively. In the
overall awake bruxism sample (59 individuals), 74.5%

had primary headaches. Of the 17 TMD-free patients,
64.7% had primary headaches.

Yachida et al?® recruited patients from Aarhus
University, Denmark; patients who responded to fly-
ers and newspaper advertisements; patients at the
same university; and from the Danish Headache
Center, Glostrup Hospital, Denmark. From 72 pa-
tients of the sleep bruxism group, 25% had TTH;
and from 43 individuals in the control group (without
sleep bruxism), approximately 28% had sleep brux-
ism. A total of 30 patients were not diagnosed with
sleep bruxism or TTH.

Synthesis of Results

The heterogeneity of the included studies did not jus-
tify a meta-analysis due to the authors using different
methodologies for diagnosing bruxism. Figures 2 and
3 were generated to illustrate and better showcase
the results of each study and to visually assess differ-
ences in their outcomes.

The studies were grouped according to the out-
comes. The studies of Fernandes et al** and Wagner
et al?® were each divided into two (A and B) because
they provided the overall sample information (A) and
the sample without TMD (B).
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TTH Control OR M-H, OR M-H,

Study or subgroup events Total events Total Random, 95% CI Random, 95% CI
AB
Wagner et al?®: A 44 81 15 81 5.23 (2.57, 10.65) —e—
Wagner et al?®: B 11 18 6 72 17.29 (4.89, 61.15) ——
SB
Fernandes et al®*: A, TTH 23 41 28 64 1.64 (0.75, 3.62) ———
Fernandes et al**: B, TTH 2 1 14 37 0.37 (0.07, 1.94) ————
Wagner et al?®: A, SB 16 81 10 81 1.75 (0.74, 4.12) ———i
Wagner et al’®: B, SB 1 18 8 72 0.47 (0.06, 4.03) e

18 30 292 52 2.05 (0.82, 5.10) H—e——

0.01 0.1 1 10 100
Odds ratio for TTH

Fig 2 Analysis of tension-type headache (TTH) patients with bruxism. AB = awake bruxism; SB = sleep bruxism; OR = odds ratio;

A = sample with possibility of having TMD; B = sample without TMD.

Migraine Control
Study or subgroup events  Total events Total OR
Fernandes et al?*: 64 110 28 64 1.79 (0.96, 3.33) —o—
A, migraine
Fernandes et al**: 3 18 14 37 0.33(0.08, 1.34) — 1
B, migraine
Muayqil et al?® 262 1,113 96 711 1.97 (1.63, 2.65) e

0.01 0.1 1 10 100

Odds ratio for migraine

Fig 3 Analysis of migraine patients with bruxism. AB = awake bruxism; SB = sleep bruxism; OR = odds ratio; A = sample with possibility

of having TMD; B = sample without TMD.

The Troeltzsch et al?” study was removed from the
analysis because it was not possible to separate the
data between TTH and migraines.

To more easily interpret the results, the analysis
was performed according to the primary headache
classification and the type of bruxism.

TTH vs Awake Bruxism

In the overall sample,*® patients with concomitant
awake bruxism and TMD had 5.23 (95% CI: 2.57 to
10.65; n = 162) greater odds of developing TTH (Fig
2). In the same sense, patients with awake bruxism
without TMD had 17.29 (95% CI: 4.89 to 61.15; n =
90) greater odds of developing TTH.

TTH vs Sleep Bruxism

None of the studies showed an association between
TTH and sleep bruxism (Fig 2). The overall sample
and the TMD-free samples of Fernandes et al** pre-
sented an OR of 1.64 (95% CI: 0.75 to 3.62; n =
105) and an OR of 0.37 (95% CI: 0.07 to 1.94; n
= 48), respectively. Wagner et al?® reported an OR
of 1.75 (95% CI: 0.74 to 4.12; n = 162) and an OR
of 0.47 (95% CI: 0.06 to 4.03; n = 90) in the over-
all sample and the TMD-free sample, respectively.
Yachida et al?® found an OR of 2.05 (95% CI: 0.82 to
5.10; n = 82).
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Migraine vs Sleep Bruxism

Only one study showed a positive association be-
tween migraines and sleep bruxism, with an OR of
1.97 (95% CI: 1.58 to 2.55; n = 2,824; Fig 3).2®
Neither sample (overall and TMD-free) of Fernandes
et al** showed a positive association. The authors
found an OR of 1.79 (95% CI: 0.96 to 3.33; n = 174)
for the overall sample and 0.33 (95% CI: 0.08 to
1.34; n = 56) for the TMD-free sample.

Risk of Bias Across Studies

There were two reasons for downgrading the risk
of bias. The first was due to bruxism diagnosis,
which only two studies®*2° screened using validated
methods. Only articles that diagnosed bruxism with
self-report/questionnaires plus clinical assessment
(probable bruxism) were considered to be low risk of
bias. Another reason was that there were confound-
ing factors that were not taken into consideration in
most of the articles.

Confidence in Cumulative Evidence

The GRADE evaluation was done according to brux-
ism type. The certainty of evidence was low in sleep
bruxism and very low in awake bruxism groups. The
main reasons for downgrading the assessment for
both bruxism groups were the observational study de-
sign and the inability to perform a meta-analysis. For
awake bruxism, another limitation was the small sam-
ple size. More information can be found in Table 2.
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Table 2 GRADE Summary of Findings Table

Quality assessment

No. of Other
participants Study design Risk of bias Inconsistency Indirectness Imprecision considerations Quality
Sleep bruxism
1,694 Cross-sectional Serious® Very serious® Not serious Serious Very strong association @&
(5 observa- Low
tional studies) All plausible residual
confounding would re-
duce the demonstrated
effect dose response
gradient
Awake bruxism
162 Cross-sectional ~ Not serious Very serious® Not serious Very serious® Al plausible residual OO0
(1 observa- confounding would re- ~ Very low

tional study)

duce the demonstrated
effect dose response
gradient

“The majority of studies had positive answers to around 60% of the risk of bias questions.

°No meta-analysis
cSample size smaller than 200.

Discussion

This systematic review investigated the association
between primary headaches and bruxism. Five arti-
cles were included, and both sleep and awake brux-
ism were evaluated. Regarding primary headache
type, only studies that identified migraines and TTH
were found in the literature.

The studies included in this systematic review
showed a positive association between awake brux-
ism and TTH, but not between sleep bruxism and
TTH. One study?® showed a positive association be-
tween sleep bruxism and migraines, and another?*
did not. These findings agree with previously pub-
lished articles.'”®

This systematic review is an update of another
study published in 2014.° The main differences be-
tween the first systematic review® and the present
one are that the present eligibility criteria are broader
to include awake bruxism, any diagnostic criteria of
bruxism, and any type of primary headache, not just
TTH and migraines. The reason for this change was
to include research studies regarding other types of
primary headaches, even though this resulted in more
studies to review. Notwithstanding the broader cri-
teria, most included studies evaluated sleep bruxism
with the same primary headache types as explained
in the previous systematic review.® The main contri-
bution of this updated systematic review is the inclu-
sion of three new included articles,?%26:28 with one?®
that specifically evaluated awake bruxism.

The intent was to include all primary headaches in
this review, but in fact, only TTH and migraines were
mentioned in the included articles. This is most likely
due to their higher prevalence. A literature review pub-

lished in 2007%° showed a worldwide prevalence of
42% for TTH and 11% for migraines, contrasting with
chronic headaches, which only showed a prevalence
of 3%. Other primary headache types are trigeminal
autonomic cephalalgias (TACs), including cluster
headache, paroxysmal hemicrania, short-lasting uni-
lateral neuralgiform headache attacks, and hemicra-
nia continua.! Although cluster headache is the most
prevalent of the TACs, it is a condition that affects
only 0.1% of the general population.®® Besides this
very low prevalence, the diagnosis of cluster head-
ache often has a delay due to the fact that the pain
period and pain-remiss periods are interchangeable.

Only the ICHD was accepted as the diagnostic
method for primary headaches, but it has three edi-
tions, and the updates have important changes that
could affect the diagnostic process. Troeltzsch et al?”
used the first edition,®' so it is uncertain if the primary
headaches had enough of the correct characteristics
for the right diagnoses. According to the explana-
tion of Jen Olesen,®? the first edition was performed
based on expert opinion, which was relevant for that
time, but not for today. The second edition®® included
expert opinion based on scientific evidence, and half
of the studies included in this review used it for diag-
noses.?*2¢ The beta version of the third edition®* was
used by the remaining two included studies.?®?® The
difference between the second and third editions
is the inclusion of the International Classification of
Disease in the last edition, making each updated edi-
tion more reliable for clinicians and researchers.

For many years, both sleep and awake bruxism
were associated with TTH.3%3¢ However, in this sys-
tematic review where they were evaluated separately,
only awake bruxism showed an association with TTH,?°
which provides an excellent contribution to diagnosis.
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This association likely happens due to the persistent
daytime clenching, which increases tension in the
masticatory muscles.®”38 This tension, over time, re-
sults in the sensitization of peripheral muscle nocicep-
tors that might change the stimulus-response function,
explaining the abnormal stimulus-response function in
patients.®*~#! Further, according to Buchgreitz et al,*?
the displacement of the stimulus-response function is
closely associated with the frequency of headaches in
those who suffer from TTH.

On the other hand, sleep bruxism was associated
with migraines in one study.?® This could be explained
by some body mechanisms. When patients clench,
grind, or bite their teeth, the masticatory muscles may
develop inflammation sites and consequently pain.*®
The presence of proinflammatory factors contributes
to the activation of the trigeminal nucleus caudalis.**
Thus, this change results in the production of nerve
impulses, and the pain information is conducted by af-
ferent nerve fibers into the brain, where nociceptor in-
puts are stimulated, causing head pain.**#4 However,
another included study?* did not show a positive asso-
ciation, making the association questionable.

Limitations

Methodologic limitations should be considered when
discussing the present results. In this systematic re-
view, some included studies diagnosed bruxism by
only self-report or questionnaires,?®2%28 and others
by clinical assessment as well.242%27 However, none
diagnosed bruxism by PSG. This heterogeneity is a
limitation in itself, including the inconsistency in clin-
ical assessments and questionnaires. There were
also incidental findings mentioned, such as tooth
wear,?*?” tongue and cheek biting,?” and myalgia
and hypertrophy.?*2° Besides that, awake bruxism
was diagnosed by only one question, making its re-
liability questionable. In addition to the possibility of
categorizing bruxism according to diagnostic method
(possible, probable, and definitive)'® to reduce het-
erogeneity, future research should adopt a validated
diagnostic method for more consistent results.

Only one article®® evaluated both sleep and awake
bruxism. The awake bruxism group showed an asso-
ciation with primary headaches, while the sleep brux-
ism group did not. According to Lavigne and Palla,*®
sleep bruxism episodes are phasic and do not cause
pain, while only few tonic or sustained contractions
(awake bruxism) may cause pain. This is a serious
bias on the results, since the definitions and conse-
quences of two bruxism types are very different.”
This potentially raises an important question as to
whether the presence of primary headache is a con-
sequence of sleep bruxism only, or if awake bruxism
also had an influence on this association. In addition,
caution must be taken when extrapolating the results
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pertaining to awake bruxism, since only one included
article?® evaluated this type of bruxism.

Conclusions

With low and very low levels of evidence, it can be

concluded that:

= Patients with awake bruxism appear to have
from 5 to 17 times more chance of having
TTH. Patients with sleep bruxism have the
same chance of having TTH as controls.
The association between sleep bruxism and
migraines is controversial.

= There is a need for well-designed case-control
studies with larger samples and valid and
homogenous bruxism diagnoses to strengthen
the conclusions related to this association.

Highlights

= Awake bruxism is associated with TTH.

= There are no studies associating awake bruxism
and migraines.

= Sleep bruxism is not associated with TTH.

= The association between sleep bruxism and
migraines is questionable.

= Only migraines and TTH were evaluated as
primary headaches in this association.
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Appendix 1 Database Search Strategy

Database

Search (April 2020)

Embase

LILACS

LIVIVO

PsycINFO
PubMed

Scopus

Web of Science

Google Scholar
OpenGrey

ProQuest

(‘bruxism':ti,ab,kw OR ‘sleep bruxism'’:ti,ab,kw OR ‘awake bruxism'ti,ab,kw OR ‘diurnal bruxism’.ti,ab,kw) AND
(‘primary headache disorders’ti,ab,kw OR ‘primary headache'’:ti,ab,kw OR ‘headache'ti,ab,kw OR ‘migraine disor-
ders"ti,ab,kw OR ‘migraine’ti,ab,kw OR ‘tension-type’ti,ab,kw OR ‘headache’ti,ab,kw OR ‘trigeminal autonomic
cephalalgias’ti,ab,kw OR ‘cephalgiati,ab,kw OR ‘cephalalgia’ti,ab,kw OR ‘cluster headache’ti,ab,kw OR ‘paroxysmal
hemicrania’ti,ab,kw)

(tw:(bruxismo OR “bruxismo do sono” OR “bruxismo em vigilia” OR “brujo nocturno” OR brujerfa OR bruxism OR
“sleep bruxism” OR “awake bruxism” OR “diurnal bruxism”)) AND (tw:(*dor de cabeca’ OR “dor de cabeca primaria”
OR enxaqueca OR cefaleia OR “cefaleia tensional” OR “dolor de cabeza” OR “trastornos primarios de dolor de
cabeza" OR migrafia OR cefalea OR “cefalea tensional” OR “primary headache disorders” OR “primary headache”
OR “headache” OR “migraine disorders” OR migraine OR tension-type OR headache OR “trigeminal autonomic
cephalalgias” OR cephalgia OR cephalalgia OR “cluster headache” OR “paroxysmal hemicrania”))

(bruxism OR “sleep bruxism” OR “awake bruxism” OR “diurnal bruxism”) AND (“primary headache” OR migraine OR
“tension-type headache” OR “cluster headache” OR cephalalgia OR “paroxysmal hemicrania”)

(bruxism AND headache)

(bruxism[MeSH Terms] OR “sleep bruxism’[MeSH Terms] OR bruxism[All Fields] OR bruxer[All Fields] OR brux-
ers[All Fields] OR “awake bruxism”[All Fields] OR “diurnal bruxism”[All Fields]) AND (“headache disorders, prima-
ry"[MeSH Terms] OR “primary headache"[All Fields] OR “headache’[MeSH Terms] OR headache[Text Word] OR
“migraine disorders"[MeSH Terms] OR migraine[Text Word] OR “tension-type headache'[MeSH Terms] OR “Ten-
sion-type headache’[Text Word] OR “trigeminal autonomic cephalalgias’[MeSH Terms] OR “Trigeminal autonomic
cephalalgias”[Text Word] OR cephalgia[Text Word] OR cephalalgia[Text Word] OR “cluster headache’[MeSH Terms]
OR “cluster headache’[All Fields] OR “paroxysmal hemicrania’[MeSH Terms] OR “paroxysmal hemicrania”[All Fields])

TITLE-ABS-KEY (bruxism OR “sleep bruxism” OR “awake bruxism” OR “diurnal bruxism”) AND TITLE-ABS-
KEY (“primary headache disorders” OR “primary headache” OR ‘headache” OR “migraine disorders” OR mi-
graine OR tension-type OR “trigeminal autonomic cephalalgias” OR cephalgia OR cephalalgia OR “cluster
headache” OR “paroxysmal hemicrania”) AND (LIMIT-TO (DOCTYPE, “ar’) OR LIMIT-TO (DOCTYPE, “ip"))

TS=(bruxism OR “sleep bruxism” OR “awake bruxism” OR “diurnal bruxism”) AND TS=(‘primary headache disorders”
OR “primary headache” OR “headache” OR “migraine disorders” OR migraine OR tension-type OR “trigeminal auto-
nomic cephalalgias” OR cephalgia OR cephalalgia OR “cluster headache” OR “paroxysmal hemicrania”)

(headache OR migraine OR “primary headache” OR “cluster headache”) AND (bruxism OR “sleep bruxism”
OR “awake bruxism”)

(headache OR migraine OR “primary headache” OR “cluster headache”) AND (bruxism OR “sleep bruxism”
OR “awake bruxism")

(headache OR migraine OR “primary headache” OR “cluster headache”) AND (bruxism OR “sleep bruxism”
OR “awake bruxism”)
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Appendix 2 Excluded Articles and Reasons

for Exclusion (n = 33)

Study, year Reason for exclusion

Alves et al, 2013!
Caspersen et al, 20112
Costa et al, 20082
Costa et al, 20164
D'lppolito et al, 2010°
de Siqueira et al, 20156
Didier et al, 20147
Fernandes, 20118
Giannasi et al, 2010°
Huynh et al, 2006
Jalilzadeh et al, 2010™"
Kato et al, 201412

Kato et al, 2016'3
Kohler, 201214

La Mantia et al, 2018
Lafveskans, 2008'®
Lavigne, 2014'"
Lucchesi et al, 20108
Marklund et al, 2014'°
Molina et al, 19972°
Molina et al, 20112!
Moss, 198422

Moss et al, 198928
Nekora-Azak et al, 201024
Peskersoy et al, 2016%°
Porporatti et al, 201526
Scher et al, 200327
Seidel et al, 200928
Siqueira et al, 2009%°
Steele et al, 1991%°
Wagner and Moreira Filho,

—_

ORANBAAOIADRDNAEADNDRNONCRAONNNNOARD—= = N

20183
Wieselmann et al, 198722 2
Winocur et al, 200133 1

1 = studies that did not associate bruxism and primary headache; 2 =

book chapters, conference abstracts, expert opinion, letters, and literature/
systematic reviews; 3 = study samples that consisted of only patients with
temporomandibular disorders (TMD); 4 = studies that did not diagnose
primary headache using The International Classification of Headache Disor-
ders criteria; 5 = duplicate sample of previous included studies; 6 = studies
did not have a control group (without bruxism and/or without primary head-
ache); 7 = studies without bruxism classification (awake or sleep).
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Appendix 3a Risk of Bias Assessed with the Joanna Briggs

Institute/MAStARI Critical Appraisal Tool for
Analytical Cross-Sectional Studies

o o
S o
I e
]
° B
= [
2 3
g 3
Question = >
1. Were the criteria for inclusion in the sample clearly defined? ® ®
2. Were the study subjects and the setting described in detail? ® | o
3. Was the exposure measured in a valid and reliable way? ® | o
4. Were objective, standard criteria used for measurement of the condition? ® ®
5. Were confounding factors identified? ® | o
6. Were strategies to deal with confounding factors stated? ® | o
7. Were the outcomes measured in a valid and reliable way? ® | o
8. Was appropriate statistical analysis used? ® | o
% yes/risk 100 |62.5
+ = yes; — = no; NA = not applicable.

Appendix 3b Risk of Bias Assessed with the Joanna Briggs Institute/

MAStARI Critical Appraisal Tool for Descriptive Studies

Question
1. Was study based on a random or pseudo-random sample?

2. Were the criteria for inclusion in the sample clearly defined?

3. Were confounding factors identified and strategies to deal with them stated?

4. Were outcomes assessed using objective criteria?

5. If comparisons are being made, was there a sufficient description of the groups?

6. Was follow-up carried out over a sufficient time period?

7. Were the outcomes of people who withdrew described and included in the analysis?

8. Were outcomes measured in a reliable way?

® ® ® < ® ® ® ® o Fcnandesectal? 2013

®|® ® < 0|0 e e 8| Muygletal®2018
®|® ® < 0 @0 e e Toeltschetal? 2011

9. Was appropriate statistical analysis used?

o
N
o
0
N
o
o
N
o

% yes/risk

+ = yes; — = no; NA = not applicable.
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