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Bruxism Is Unlikely to Cause Damage to the Periodontium:
Findings From a Systematic Literature Assessment

Daniele Manfredini,* Jari Ahlberg,T Rossano Mura,* and Frank Lobbezoof

Background: This paper systematically reviews the MED-
LINE and SCOPUS literature to answer the following question:
Is there any evidence that bruxism may cause periodontal
damage per se?

Methods: Clinical studies on humans, assessing the poten-
tial relationship between bruxism and periodontal lesions
(i.e., decreased attachment level, bone loss, tooth mobility/
migration, altered periodontal perception) were eligible. Meth-
odologic shortcomings were identified by the adoption of the
Critical Appraisal Skills Program quality assessment, mainly
concerning the internal validity of findings according to an un-
specific bruxism diagnosis.

Results: The six included articles covered a high variability
of topics, without multiple papers on the same argument.
Findings showed that the only effect of bruxism on periodontal
structures was an increase in periodontal sensation, whereas
a relationship with periodontal lesions was absent. Based on
the analysis of Hill criteria, the validity of causation conclu-
sions was limited, mainly owing to the absence of a longitudi-
nal evaluation of the temporal relationship and dose-response
effects between bruxism and periodontal lesions.

Conclusions: Despite the scarce quantity and quality of the
literature that prevents sound conclusions on the causal link
between bruxism and the periodontal problems assessed in
this review, it seems reasonable to suggest that bruxism can-
not cause periodontal damage per se. It is also important to
emphasize, however, that because of methodologic problems,
particularly regarding sleep bruxism assessment, more high-
quality studies (e.g., randomized controlled trials) are needed
to further clarify this issue. J Periodontol 2015;86:546-555.
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ruxism is an umbrella term group-
Bing different motor phenomena.
Recently, an expert group reached
consensus to define it as follows: “Bruxism
is ... [a] repetitive jaw-muscle activity
characterized by clenching or grinding of
the teeth and/or by bracing or thrusting of
the mandible.. .. Bruxism has two distinct
circadian manifestations: it can occur
during sleep (indicated as sleep bruxism)
or during wakefulness (indicated as
awake bruxism).”! Over the past few
years, as part of an ongoing strategy to
summarize the available findings on the
argument, the potential clinical conse-
quences of bruxism have been system-
atically reviewed, with focus on its effects
on the temporomandibular joints and jaw
muscles as well as on natural teeth and
restored implant-supported dentitions.2**
On the other hand, past theories
suggested that bruxism also may be
a potential risk factor for overload of the
teeth-supporting tissues, i.e., the peri-
odontium.?® However, the literature on
the topic has not yet been systematically
reviewed. Nevertheless, over half a cen-
tury, several studies on the periodontal
effects of so-called occlusal trauma have
been conducted.”8 Also, progressive
modifications to the definition of occlusal
trauma itself have been performed.® The
most updated edition of the Glossary
of Prosthodontic Terms® defined it as
“trauma to the periodontium from func-
tional or parafunctional forces causing
damage to the attachment apparatus of
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the periodontium by exceeding its adaptive and re-
parative capacities.” Hence, when occlusal forces
exceed the adaptive capacity of the periodontal tissue,
injury results. Within this framework, primary occlusal
trauma is defined as the condition in which the
pathologic occlusal forces are the main etiologic
factor for changes in the periodontium, whereas
secondary occlusal trauma occurs when the peri-
odontium is already compromised by inflammation
and bone loss.

In general, the more recent periodontal literature
suggests that excessive forces on the dental occlu-
sion are not likely to provoke any longstanding
damage to a healthy periodontium, thus questioning
the existence of a pure primary trauma.!%!! Not-
withstanding that, even though the presence of
bacterial plaque as a cofactor seems to be considered
a prerequisite for the onset of periodontal lesions in
the presence of occlusal trauma as well, some au-
thors have suggested that the literature is not con-
clusive.!?

A possible explanation is that, given the variability
of the potential clinical conditions leading to occlusal
trauma, there is a need to determine the effects of
each specific factor that may cause an excessive load
on the teeth and their supporting structures. Based on
this view, it must be remarked that most past in-
vestigations dealt mainly with the artificial insertion of
an occlusal supra-contact, in either human or animal
models, and the ex juvantibus effects of its removal in
the presence or absence of facilitating cofactors such
as bacterial plaque, fewer teeth, or reduced sup-
port.!3 In theory, trauma to the periodontium may
also be due to excessive occlusal forces exerted
during bruxism activities,!# but it seems that such
discrimination between trauma from bruxism in the
natural environment and experimental trauma from
artificial interferences has not yet been clearly
demonstrated.

The aim of the present review is to provide an
answer to the clinical research question “Is there any
evidence that bruxism may cause periodontal dam-
age per se?”’ by means of a systematic assessment of
the available literature on the issue of bruxism-related
effects on the periodontal structures.

MATERIALS AND METHODS

Search Strategy

On January 20, 2014, a systematic search in the
medical literature was performed to identify all
peer-reviewed English-language papers relevant to
the review’s aim. As a first step in the search strategy,
the keyword term “bruxism” was used to browse the
literature indexed in the two most qualified medical
databases (National Library of Medicine’s MEDLINE
and SCOPUS) and retrieve lists of potentially relevant

Manfredini, Ahlberg, Mura, Lobbezoo

papers. Combinations of terms, including the words
“clenching” or “grinding” alone and in association
with the terms “periodontium,” “periodontitis,” “bone
loss,” “tooth/teeth mobility,” or “bone resorption,”
were adopted. Based on title and abstract, the studies
were selected for potential inclusion independently by
two of the authors (DM and RM), who also performed
data extraction and quality assessment by consensus.
All authors contributed to the search expansion by
checking for additional papers in the Google Scholar
database, in the reference lists of potentially relevant
papers, and in their own personal databases and insti-
tutional libraries.

The criteria for admittance in the systematic re-
view were based on the type of study, and the in-
clusion was restricted to clinical studies on humans or
animals that assessed the potential role of bruxism,
as diagnosed with clinical assessment, questionnaires,
interviews, polysomnography, or electromyography,
as a causal factor for periodontal damage.

Systematic Assessment of Papers

The methodologic characteristics of the selected
papers were assessed according to a format that
enabled a structured summary of the articles in re-
lation to four main issues: 1) patients/problem/
population; 2) intervention; 3) comparison; and 4)
outcome (PICO), for each of which specific questions
were constructed.!?

For each article, the study population (P) was
described based on the criteria for inclusion, the
demographic features of the sample, and the sample
size. The study design was described in the section
reserved to questions on the study intervention (1),
and information was gathered on the approach to
bruxism diagnosis. The comparison criterion (C) was
based on the assessment of periodontium-related
issues, by reporting the outcome variables, and the
statistical approaches adopted by the authors to
assess the role of bruxism as a risk factor for peri-
odontal lesions. The study outcome (O) was evalu-
ated in relation to the influence of bruxism on the
presence of periodontal lesions.

Quality Assessment

In an attempt to increase the strength of this review,
and in line with current needs to weigh the quality of
the reviewed literature in systematic reviews, studies
that were pertinent for inclusion underwent a quality
assessment with the Critical Appraisal Skills Program
(CASP) Cohort Study Checklist.!® The CASP tool
uses a systematic approach based on 12 specific
criteria to appraise three broad areas: 1) study val-
idity; 2) methodologic quality and presentation of
results; and 3) external validity. The 12 criteria are: 1)
Study issue is clearly focused. 2) Cohort is recruited
in an acceptable way. 3) Exposure (bruxism) is
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measured accurately. 4) Outcome (periodontal
variables) is measured accurately. 5) Confounding
factors are addressed. 6) Follow-up is long and
complete. 7) Results are clear. 8) Results are precise.
9) Results are credible. 10) Results can be applied to
the local population. 11) Results fit with available
evidence. 12) There are important clinical implica-
tions. Each criterion can be given a response of yes, no,
or “cannot tell,” and each study can have a maximum
score of 12. CASP scores were used to grade the
methodologic quality of each study assessed.

Verification of Causality Criteria
The selected literature on the bruxism-periodontal
damage relationship was also critically assessed in
relation to this review’s question: Is there any evi-
dence that bruxism may cause periodontal damage
per se?

To verify whether there is enough evidence for
a cause-and-effect link between the two disorders, the
widely adopted Hill criteria were used: 1) strength; 2)
consistency; 3) specificity; 4) temporality; 5) gradient
effect; 6) plausibility; 7) coherence; 8) experimental
evidence; and 9) analogy.!” Similar lists and modifi-
cations have often been used for discussing causation
in the literature for bruxism, temporomandibular dis-
orders, and dental occlusion.!®19 Each paper was

Papers retrieved by electronic
search strategy

MEDLINE n = 2,835
SCOPUS n = 3,767

Overlap between MEDLINE and SCOPUS search n = 2,562

assigned one point for each criterion satisfied in favor
of a positive bruxism—periodontal damage relation-
ship, for a minimum score of 0 (no relationship
between bruxism and periodontal damage) and
a maximum of 9 points (absolute relationship be-
tween bruxism and periodontal damage).

RESULTS

The search identified 2,835 and 3,767 citations in the
MEDLINE and SCOPUS databases, respectively, of
which 2,562 were present in both databases. Thus,
4,040 citations were screened for eligibility. As shown
in Figure 1, after excluding the citations that were
clearly not pertinent for the review’s aim on the basis
of their title and abstract, nine papers were retrieved
in full text and assessed for inclusion.!!29-27 A con-
sensus decision was made to exclude five of the nine
papers. Reasons for exclusion were the following: 1)
not dealing with bruxism in humans or animals (n =
2);2324 2) adopting an unspecified strategy to pro-
voke bruxism in monkeys (n = 1);?> 3) presenting
duplicated data of an included study (n = 1);2® and 4)
presenting a preliminary version of an included study
(n = 1).27 Thus, four papers were included in the re-
view.!1:20.21 Search expansion strategies found two
further papers,2829 accounting for a total of six papers
included in the review.11:20-22,28,29
Structured reading of the in-
cluded articles showed a high
variability of topics. Two papers
dealt with the influence of brux-
ism on periodontal perception by
the assessment of interdental

Screened titles n = 4,040 —
Excluded papers based on title n = 3,995

Excluded papers based on abstract n =36

Reason for exclusion
-Review papers (n =19)
-Non-English language (n = 12)
-Therapy studies (n = 3)
-Case report (n=1)
-Study on dental implants (n = 1)

tactile threshold,?2!-28 whereas
single papers investigated the
prevalence of periodontal prob-
lems in individuals with different
grinding patterns,?0 the associ-
ation between self-reported brux-

ism and periodontal problems at

eligibility evaluation

n=9

Potentially relevant papers retrieved in full-text for

the general population level,!!
the prevalence of pathologic

tooth migration in a cohort

Papers included
in the review
n=4

P——

Search expansion
(Google Scholar, hand-
made, personal libraries)
n=2

Excluded papers
n=5

Reason for exclusion
-Not dealing with bruxism in humans or animal models (n = 2)
-Unspecified strategy to provoke bruxism in monkeys (n = 1)
-Duplication paper of an included study (n = 1)
-Preliminary version of an included study (n = 1)

sample of periodontal patients
in relation to self-reported brux-
ism,2° and the differences in
periodontal parameters between
two cohorts of periodontal or
bruxism patients.?? Given the

Total included papersn=6

Quality assessment (CASP)
Causation assessment (Hill
criteria)

Figure 1.
Flowchart of the search strategy.
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heterogeneity of study designs,
meta-analysis of data could not
be performed. Methodologic fea-
tures and main findings concerning
the possible relationship bet-
ween bruxism and periodontal
problems are summarized in



, Ahlberg, Mura, Lobbezoo

ini

Manfred

] Periodontol * April 2015

(550 =4d)

SUSUDURJD-UOU %87 SNSJoA JUSDIYS0D PIEAA @ WISIXNJQ WUJUOD 0} UOIRIUNIY e
SUBUDURP JO %97 (910 JUBIXSS JOLIIUB AJB||IXeL (%/7) Buiypusp Jo
= {) sdeXnug-uou Jo %7 | oy} Ul euilseIp Suidojensp (%1 |) wisixnuq pajJodad-j|oS e syuaijed 7L %% 6| L6611
SNSUA SUSXNUG JO %G| ‘In.Ld UO PasOUSEIP S ||| d @ Apnis 1oyoD) e [e}UOPOLIDY ‘ST UBS|| (875//60) S8 INUBD)-ZaUIIBA|
SISA[eUB UOISS2U3DY e (sAeme/usyo dIHS
24035 anbeld o %8 'SSWIRUIOS %L ‘JaAsU Joj paynJdal
IV 2R 40 el IV [BAUID e %69) Wsixnug paliodai-jjas e SfaniRAfu) 11900¢
YHM PaJBIDOSSE 10U WSIXN.g ad e Apnis 10yoD) e 01€% Jo IO 6/ 01 0C 086'C e 19 IpJeyulRg
(500> d)
sJoXNJq Ul Juswade|dsip
Jay3iy Ing ‘snyels
WISIXNJq JO SARdsaul
‘quaWwade|dsIp Y300}
Pa2NPUI-SUIYIU[D AUBIUN|OA O|AF I91955eU [BUINIOON| ®
Ul 9.0} Jo useped swes e 1591 ) ASUNYAA—UUEBL| ® (SJSXNUg-Uuou 4 |
(1000> d) S|oau0d UBy} Juswede(dsip Y100| e SNSJRA SUOXNU] 4| ) 0€ 01 |T 17800C
JOMOJ SUaXNUq Ul | || UBS|A| @ 1| AQ UOIIBSUSS [BJUOPOLID @ ugIsop [0J3U0D-35ED) @ S)uSpNIg ‘€97 Ued|| 8T e 1@ 0UQO
sJaxnIq
-UoU SNSJaA uosluiedwod oN| e
uosluedwod sJaxNJqg Jo sadA} Juausyip IO} JOJ|OD PapIS-2UQD) e
dnou3 Joj sonsieIs oN e Ul S9|GBLIBA JO JUSWIRUNSED|.| ® (Suipuigd
HA DN ‘WL TV jo HQ e JB[OW SNSJaA SUIUBD)
saNn[eA Jaysiy oAy SJejowl TON @ sodA} SuIpuLIS JO JUSUUSSISSY/ @
a1 SUINJOAUI SuJeed N ® usisep uoIsn220 }/ O} €T 02800
BUIPULIS UM S[ENPIAIPU| @ v e S{|-140yod payyidadsun e S|qels YHAA Tly uedl (62/10) 0§ {[ERIOREAAEIO]R
SUSUILUEXD 93Uy}
‘(Aydo.naadAy usyessew
(eyep a8euew O} ‘syods Aulys Ueam Yo03)
A8a1e43s JBRJPUN) SISA[BUER SISOUZBIP WISIXNJU] [B2IUID) @
uolissaJdau Jeaul| 3|din| e dno.s Jed
$/°0 = d ‘sdexnuq S|I0f SSOUMPIYI-FUSIDHIP UM 3zIs paypadsun ‘(sdexndq
-UOU pUB SJaXnJq Yioq 1591 03 Aduanbauy Ay|iqisuss e -UOU SNSJBA SU9XNJQ) QAL 2J4oAs 62600
40} WW 9100 03 €100 LIW LN @ U3ISop |0.4U0d-35ED) @ INCYUAA LE O} | Sl B 39 UOJSPED
SOUWOdINO uosiedwoD) UONUSAIRIY| SONSIURIDBIRYD) (sueak) (4/1a) U ERIIEVEIEN|
a3ued 93y
uone|ndoy

SIIPNIg PaMIIARY Y] Jo SAINJedd ODId

1 3lqeL

549



Bruxism and Periodontium Volume 86 ¢ Number 4

Table 1. In general, the unique effect of bruxism on
periodontal structures seems to be an increase in
periodontal sensation.

Quality assessment showed that methodology was
less than optimal, with only half of the investigations
satisfying more than half of the quality items.11:21,22
A common shortcoming of most studies was the self-
reported approach to bruxism diagnosis, with the
exception of a single paper providing electromyo-
graphic measurement of masseter muscle activity
during sleep in the home environment.2! Another
point of major limitation was the unclear consistency
of single papers’ findings with respect to the available
evidence, given the very poor literature on each
specific topic. Thus, on average, the quality of
investigations on the bruxism-periodontal lesions
relationship can be improved and is currently not
enough to provide high-quality evidence on the ar-
gument. Quality assessment of the individual papers
is summarized in Table 2.

According to the analysis of Hill criteria,!” whether
a negative or positive causal relationship between
bruxism and periodontal lesions was claimed by the
authors of the individual papers, the conclusions
on causation satisfied at least half of the criteria in only
three papers.!!21:22 Common shortcomings to all
papers were the absence of any information about the
temporal relationship and on the gradient effect, i.e.,
dose-response effect, due to the lack of any longi-
tudinal observations. Also, given the paucity of lit-
erature on the topic, very little information could
be retrieved as far as consistency, coherence, and
analogy criteria are concerned. Assessment of val-
idity of causation conclusions for individual papers is
summarized in Table 3.

Outcomes
root length versus 72%; P

<0.001)
versus 4.9% of bruxer sites

(P <0.001); AL >5 mm

in 27.2% of periodontitis
e TM more prevalent in

periodontitis (P <0.001)

Higher BL in bruxers (88% of
periodontal patients

e AL more pronounced in

bone level.

Comparison

BL
e Cross-tabulation statistics

e AL
oM
pathologic tooth migration; BL

the periodontitis group)
= probing depth; PTM =

bruxism group; 24% in

Intervention
Small, selected cohort study
diagnosis (57% in the

Self-reported bruxism

Characteristics
moderate-to-
severe
periodontitis
bruxism/tooth
wear

DISCUSSION

For decades, debate on the role of trauma from dental
occlusion in the etiology of periodontal disease has
attracted generations of researchers and dental
practitioners.”-8:30 Despite a general tendency to
agree that occlusal factors alone cannot explain
the onset of periodontal disease, which is instead
inflammatory/infective in nature, the argument still
animates discussions and is still worthy to be sum-
marized in more recent reviews.!9-31:32 Within the
factors that may exert forces on the periodontium,
bruxism might be hypothesized to be a possible cause
of overload. Thus, in line with recent papers that
summarized several aspects of the potential patho-
logic consequences of bruxism,23-33 the present re-
view aims to provide a summary of the literature on
the effects of bruxism on the periodontium. Un-
fortunately, the review falls short in the attempt to
provide sound conclusions because of shortcomings
in the literature.

Patients with

Patients with
Study of Health in Pomerania; PD

Population
Age range
(years)
Mean 48.2,

35 to 60
Mean 48.9,
37 to 62

interocclusal tactile threshold; SHIP

Reference
Hanamura et al.
198722

TMD = temporomandibular disorder; MIT = minimum interdental threshold; AL = attachment loss; TM = tooth mobility; NCL = non-carious cervical lesions; DH = dental hypersensitivity; EMG

PICO Features of the Reviewed Studies
n (M/F)
51 (26/25)
40 (19/21)

Table |. (continued)

electromyography; ITT
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First, it should be noted that very few research
papers on the argument were published, with only
six papers admitted in the review.!120-22,28.29 g,;ch
limited quantity causes serious concerns about the
external validity of each individual paper.3* The
strategies adopted to assess the consequences of
bruxism on the periodontium varied widely and
prevented any attempts to meta-analyze the data.
Moreover, the specificity of bruxism diagnosis was,
on average, poor, since it was based on a self-
reported approach as the only diagnostic method in
almost all papers. Unfortunately, such an approach is
suitable to detect only possible bruxism at best! and
causes serious concerns about the internal validity of
an individual investigation on any bruxism issue.3?

Second, the quality of the reviewed literature was,
on averagde, low. The failure to provide a validated
bruxism diagnosis, the absence of multiple obser-
vation points, and the lack of multiple papers on the
same topic (and thus inability to control papers for
consistency with the available evidence) are the main
shortcomings identified with quality assessment. In
particular, even two of the three highest-quality pa-
pers did not use the standard of reference diagnostic
approach to bruxism diagnosis.!!22 Such a limitation
should have been prevented by selecting only those
papers adopting bruxism measurement diagnosis,
thus potentially avoiding any reviewer bias in quality
assessment. On the other hand, other factors—such
as the very low number of polysomnography-based
papers in the whole bruxism literature®3-33 and the
usefulness of polysomnography itself to detect clin-
ically meaningful bruxism currently being under
validity appraisal*—suggested that papers in this
review be included independently of the diagnostic
approach to bruxism.

Third, mainly as a consequence of the above, the
validity of causation conclusions was, in general,
limited. Again, the absence of an evaluation on
the temporal relationship and dose-response effects
between bruxism and periodontal lesions, as well as
the poor specificity with respect to the study aims
concerning bruxism, were identified as the critical
factors that prevented the definitive confirmation or
refutation of a causal link between the two conditions.

In theory, the possibility that some part of the
historical literature dealing with the generic topic of
occlusal trauma should have actually focused on
trauma from bruxism or parafunctions, thus being
potentially worthy of inclusion in the review, cannot
be ruled out. On the other hand, in practice, such
a possibility is unlikely, and the review’s findings may
have been influenced, given the very poor specificity
for a bruxism diagnosis even in the reviewed papers
themselves. The choice of excluding papers was
particularly difficult in the case of some animal

studies.?3:2% Indeed, among the several in-
vestigations on the role of occlusal trauma in animal
models, some claimed to assess the effects of brux-
ism according to the purported bruxism-provoking
effects of artificially inserted high occlusal restora-
tions.23:25 [n contrast, human studies have disman-
tled the role of natural malocclusion and/or artificially
high restorations as causal factors for bruxism.3¢-37
Thus, such animal studies were excluded from the
review because of their different a priori speculations
with respect to the current knowledge on humans. In
any case, it should be pointed out that the study
authors claimed the absence of any clinical or his-
tologic evidence that bruxism had caused a pro-
gression of gingivitis to destructive, chronic marginal
periodontitis in monkeys.?3?5 Such findings are in
line with the experiences of artificially created occlusal
trauma in dogs,38 thus supporting the concept that,
whatever the origin of trauma on the periodontium
(i.e., bruxism or occlusion) or the model under study
(i.e., human or animal), excessive forces cannot be
viewed as the sole factor that determines periodontal
damage.

Taking the above factors into consideration, findings
from the reviewed literature seem to suggest the ab-
sence of a causal link between bruxism and peri-
odontal damage. It seems reasonable to hypothesize
that an increased periodontal perception is the only
plausible bruxism consequence on the periodontium.2!
The absence of any radiologic investigation makes it
impossible to hypothesize whether such increased
perception is due to an enlargement of the periodontal
ligament or any other factors. However, the issue has
important clinical implications, especially with respect
to the need for adopting prudent prosthodontics
strategies in bruxers.3?

Although it may be suggested that bruxism cannot
cause periodontal damage per se, several clinical
questions remain unanswered due to the very poor
quantity and less-than-optimal quality of the papers
included in this review. For instance, an interesting
topic for future investigations might be the assess-
ment of bruxism prevalence in periodontal patients
(the other side of the coin). Indeed, from a theoretic
viewpoint, it is also possible that teeth with decreased
periodontal support or a certain degree of mobility
may act as a protective mechanism against bruxism
via the same pathways that reduce bruxism activities
in individuals with high restorations. The role of brux-
ism itself as a real source of trauma to the peri-
odontium should be carefully appraised, especially
in the light of increasing evidence that several dif-
ferent motor activities with potentially different eti-
ologies are actually grouped under the umbrella term
“bruxism.” Thus, the effects of such trauma on the
periodontium, if existing, should be studied separately
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based on the possible consequences of teeth clenching
or grinding. Also, the possibility has to be addressed
that bruxism, even if not a cause of pure primary trauma,
may precipitate conditions and jeopardize survival of
migrated or periodontally migrated teeth. Finally, as
a strong recommendation for the future, it is of par-
amount importance that homogeneous definitions and
strategies to diagnose bruxism as well as multidisci-
plinary approaches (i.e., periodontists and bruxism/
orofacial pain experts) are adopted.

CONCLUSIONS

This paper systematically reviewed the available
bruxism literature to answer the following question: Is
there any evidence that bruxism may cause periodontal
damage per se? Unfortunately, the scarce quantity and
quality of the reviewed literature prevented sound
conclusions. Despite no positive relationship being
found between bruxism and the periodontal problems
assessed in this review, possibly suggesting that bruxism
cannot cause periodontal damage per se, it is also im-
portant to emphasize that the methodologic problems,
regarding particularly sleep bruxism assessment, require
more high-quality studies (e.g., randomized controlled
trials) to be performed to further clarify this issue.
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