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This paper summarises the background reasoning and work that led to the selection

also introducing the list of items. The instrument is currently being tested for face
validity and on-field comprehension. The underlying premise is that the different
motor activities included in the bruxism spectrum (e.g. clenching vs. grinding, with or
without teeth contact) potentially need to be discriminated from each other, based
on their purportedly different aetiology, comorbidities and potential consequences.
Focus should be on a valid impression of the activities' frequency, intensity and du-
ration. The methods that can be used for the above purposes can be grouped into
strategies that collect information from the patient's history (subject-based), from the
clinical assessment performed by an examiner (clinically based) or from the use of
instruments to measure certain outcomes (instrumentally based). The three strate-
gies can apply to all aspects of bruxism (i.e. status, comorbid conditions, aetiology
and consequences). The STAB will help gathering information on many aspects, fac-

tors and conditions that are currently poorly investigated in the field of bruxism. To

this purpose, it is divided into two axes. Axis A includes the self-reported information
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1 | INTRODUCTION

The definition of bruxism has evolved considerably over the past
few years.'2 From the perspective of the dental practitioner, brux-
ism has predominately been considered the act of grinding the teeth
while asleep. With the evolution of knowledge concerning both
the sleep correlates and the muscle activities that may equally be
present also during wakefulness, the bruxism construct has progres-
sively changed.®* The frequent clinical observations on the absence
of clear-cut relationships between bruxism and its purported con-
sequences (e.g. tooth wear, temporomandibular disorders)®™! has
led to the proposal of conceptualising bruxism as a ‘behaviour’.}?
Thereby, the bruxism construct has shifted from a pathology or dis-
order to a motor behaviour (hence the neutral term ‘muscle activity’

)2 that may even have potential physio-

12-16

in the definitions of bruxism
logical or protective relevance.

This progressive evolution of the concept of bruxism is reflected
in the changes that were introduced in the most recent definition,
which separates sleep and awake bruxism and explicitly states that
bruxism is not necessarily a disorder.? Hence, sleep bruxism (SB) is
defined in a recent consensus paper as a masticatory muscle activ-
ity (MMA) during sleep that is characterised as rhythmic (phasic) or
non-rhythmic (tonic) and that is not a movement disorder or a sleep
disorder in otherwise healthy individuals.? Awake bruxism (AB),
based on the same construct, is defined as a masticatory muscle
activity during wakefulness that is characterised by repetitive or
sustained tooth contact and/or by bracing or trusting of the mandi-
ble, and, as with SB, not a movement disorder in otherwise healthy
individuals.?

Within these premises, the need to prepare a multidimensional
evaluation system emerged. Two invitation-only workshops were
held during the 2018 and 2019 General Session & Exhibition of the
International Association for Dental Research (IADR) meetings in
London and Vancouver. Participants of these IADR closed meet-
ings were divided into two groups to develop a comprehensive,
multidimensional evaluation system for bruxism. The original aim
was to define a multiaxial instrument for the assessment of brux-
ism status, etiological/risk/associated factors and conditions, and
consequences, based on different evaluation domains (i.e. subject-
based, clinically based, and instrumentally based assessment). The

and research purposes.

on bruxism status and potential consequences (subject-based report) together with
the clinical (examiner report) and instrumental assessment (technology report). Axis
B includes the self-reported information (subject-based report) on factors and condi-
tions that may have an etiological or comorbid role for bruxism. This comprehensive

multidimensional assessment system will allow building predictive model for clinical

assessment, awake bruxism, bruxism, sleep bruxism, Standardised Tool for the Assessment of

work of the two groups, that led to the identification of different
domains for assessment, is summarised in a paper that presented
the general framework of the Standardised Tool for the Assessment
of Bruxism (STAB) published in the Journal of Oral Rehabilitation.”
The premise was that comprehensive data gathering is needed to
define bruxism status and its comorbid conditions, aetiology and con-
sequences. As muscle activities, both sleep and awake bruxism re-
quire a thorough assessment that could be based on a combination
of subject-based, clinically based and instrumentally based assess-
ment aiming to identify bruxism status, comorbidities, aetiology
and consequences.

The next step was a closed meeting held online in March 2020,
in lieu of the cancelled IADR General Session & Exhibition meeting
that was scheduled in Washington, DC. From the panel discussion,
some general recommendations for the selection of the STAB items
emerged, with particular focus on the decision to keep the STAB
as brief as possible and to use already existing and validated, com-
plete instruments for a STAB toolkit, whenever available. Further,
it was decided that minor adaptations of existing instruments (e.g.
time span for a certain question) or the preparation of lists of items
that are currently not included in existing instruments (e.g. list of
medications, list of potential prosthetic complications) should be
considered.

After this, another closed meeting was held online as a pre-
meeting Satellite Symposium in occasion of the IADR General
Session & Exhibition scheduled in July 2021. During that meeting,
further discussions on the format and items that are to be included
for the STAB were held. Following the meeting and several rounds
of mail exchanges, a preliminary STAB was drafted by the chairmen
of the project (DM, JA, FL) and submitted to the external review
of invited experts who were not part of the original core group of
STAB developers. After two rounds of adjustments, the STAB was
finalised. Figure 1 summarises the main steps that led to the STAB
finalisation.

This paper summarises the background reasoning and work that
led to the selection of the items included in the STAB. Subsequently,
the list of items will be introduced. The instrument is currently being
tested for face validity and on-field comprehension. The full version,
also co-authored by all experts involved in the external review pro-
cess, will be presented with explanatory notes in a separate paper.
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FIGURE 1 Road map to the
preparation of STAB.
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July 2018 - IADR General Assembly, London - invitation only workshop
Topic: Discuss general targets of a multidimensional evaluation system for bruxism

June 2019 - IADR General Assembly, Vancouver - invitation only workshop

Topic: Define STAB outline, with general structure of domains

March 2020 - online meeting (invitation only) in lieu of the cancelled IADR General Assembly

Topic: Define specific list of items

July 2021 - Pre-Satellite Symposium, IADR Virtual General Assembly - invitation only
Topic: First draft of the STAB and proposal of external expert reviewers

July 2021/September 2021 - Collection of feedback via email from panelists

September 2021 - Chairmen of the project refined the STAB and sent it out to the external reviewers

October 2021/November 2021 - Collection of feedback via email from external reviewers

December 2021 - Chairmen of the project refined the STAB

January 2022/June 2022 - Collection of further feedback via email from panelists and external reviewers

June 2022 - Satellite Symposium, IADR Virtual General Assembly - open to attendants

Topic: Update on STAB status

July 2022 - Chairmen of the project refined the STAB, prepared the user guide, and drafted the manuscript

August 2022/September 2022 - Panelists and external experts suggested minor adjustments and approved the submission

2 | BACKGROUND

The current evidence suggests that bruxism is a behaviour that
is not suitable to be evaluated in terms of the simple dichotomy
‘present versus absent’. The different motor activities included in
the bruxism spectrum (e.g. clenching vs. grinding, with or with-
out teeth contact) potentially need to be discriminated from each
other. The reason for this need is that the aetiology, comorbidities
and potential consequences could be different between the dif-
ferent motor activities. Thus, a better description of the bruxism
continuum is needed, with focus on a valid impression of the ac-
tivities' frequency, intensity and duration.>*8-2! As pointed out in
the 2018 consensus paper, this leads to the question of how to as-
sess the full range of the bruxism construct (i.e. its status, comor-
bid conditions, aetiology and consequences) in a reliable, valid and
feasible way. In both the clinical and research setting, this could
help not only with understanding when bruxism is a harmless be-
haviour but also with identifying the conditions in which it is as-
sociated with negative or even positive health outcomes. Several
recent commentary papers have conceptualised the complexity of
the emerging bruxism construct. 141522

The methods that can be used for the above purposes can be
grouped into strategies that collect information from the patient's
history (subject-based), from the clinical assessment performed
by an examiner (clinically based) or from the use of instruments to
measure certain outcomes (instrumentally based). Since the usage
of self-report, clinical assessment and instrumental assessment can
apply to all aspects of bruxism (i.e. status, comorbid conditions, ae-
tiology and consequences), these approaches are described below
in general terms.

Subject-based strategies require the patient to self-report the
condition under study. In fact, self-reported assessment of sleep and
awake bruxism is the most used tool in both research and clinical
practice. It can be based on open interviews or structured ques-
tionnaires, which is the ideal approach to gather data for large-size

epidemiological studies on bruxism as well as to get deeper into the
correlation and comorbidity with other conditions (e.g. psycholog-
ical disorders, gastroesophageal reflux disease, obstructive sleep

)!¢23-32 and potential consequences (e.g. pain, headache,

apnoea
teeth sensitivity, non-painful muscle symptoms)®>™#! that are also
self-reported by the patients. Efforts are currently being made to
enhance the possibility of obtaining reliable self-reported data on
AB due to the use of ecological momentary assessment (EMA) ap-

42,43

proaches, whilst strategies to obtain valid self-reports of SB are

less easy to standardise.*4*8

Clinically based strategies encompass the evaluation of the
potential clinical signs observed by the examiner and symptoms
reported by the patient that may purportedly be associated with
AB and SB, thus representing an indicator of bruxism status based
on the presence of potential consequences. Amongst those, the
presence of masseter hypertrophy, indentations on the tongue or
lip, the presence of mucosal ridges (i.e. linea alba) on the inner
cheek, and the evaluation of damage to restorations, implants,
dental hard tissues or mechanical tooth wear should be listed.*’
Similarly, comorbidities and etiological factors may also be evalu-
ated clinically. Importantly, it should be noted that for some of the
above signs (e.g. when is a masseter muscle hypertrophic? When
is the tongue actually indented?) validated evaluation criteria do
still not exist.

Instrumentally based strategies are currently available for both
AB and SB. During wakefulness, electromyography (EMG) record-
ings or other direct measures of muscle activity may provide infor-
mation on the presence of bruxism behaviours.”’®! Importantly, it
should be noted that from a technical viewpoint this category may
also include EMA strategies, which are essentially advanced self-
reported strategies taking advantage of the use of smartphones and
other technological devices.”? Concerning SB, EMG of jaw muscle
activities may be complemented with other measures to study the
comorbid conditions as well as the etiological factors and clinical
consequences.>*” The standard of reference technique in this field
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is polysomnography (PSG), which ideally requires a sleep laboratory
environment, with (Type 1) or without audio/video recordings (Type
1), but is also available for home recordings with portable devices
with multiple (Type Ill) (i.e. polygraph) or single recording channels
(Type IV).2

Below, an insight into the assessment of bruxism status, comor-

bid conditions, aetiology and consequences is briefly summarised.

2.1 | Bruxism status

As mentioned earlier, approaches for assessing bruxism status can
be distinguished into subject-, clinically or instrumentally based.
Amongst the former two, all the strategies that may be used to col-
lect self-reported information (e.g. questionnaires, structured in-
terviews, narrative oral history) and data gathered with the clinical
examination are included. Instrumental approaches include all the
armamentarium of methods and devices that are currently used to
measure the masseter muscle activity with EMG, either alone or as
part of polysomnography.

Only scarce literature is available concerning the correlation
between these three possible categories of bruxism assessment
strategies.”>*®7%2 Most studies are built upon the classical concept
that PSG should be considered the standard of reference for SB as-
sessment, which was also suggested in the first consensus paper
on bruxism definition® and then re-conceptualised in the updated
paper.2 While there is no doubt that PSG is fundamental to under-
stand the physiology/pathophysiology and sleep-related comorbid
conditions of SB and the distribution of SB activities within the
framework of sleep architecture, it is now clear that the current
PSG-based research diagnostic criteria for SB offer just a glimpse
of the bruxism puzzle. Indeed, such registrations are based on the
count of arousal-related events, leading to a dichotomic evaluation
of SB presence/absence that is not suitable to identify any clear-cut
relationship with potential comorbid conditions, etiological factors
and consequences.® Based on that, the development of EMG/PSG
analysis software that allows achieving a valid discrimination of the
different muscle activities and a quantification of total muscle work
during hour-long EMG recordings is recommended.®2%2!

Furthermore, little is known concerning the best possible strat-
egy to assess AB, which is less studied than sleep-related phe-
nomena.®® To a certain extent, this has led to the re-evaluation of
subject-based and clinically based strategies.

Thus, an important scope of the bruxism status assessment is
to phenotype bruxism via quantitative evaluation (e.g. bruxism time
index, bruxism work index) and qualitative evaluation (e.g. for sleep
bruxism: arousal-related events, isolated short-lasting events, ele-
vated background activity, tonic prolonged activity; for awake brux-
ism: tonic prolonged activity, short-lasting events).

Concerning the STAB, one of the assumptions to propose assess-
ment strategies is that none of currently available approaches can be
considered the absolute standard of reference for the assessment of
a bruxism status.

2.2 | Comorbid conditions

Many conditions may increase masticatory muscle activities during
wakefulness and sleep. However, a number of these do not liter-
ally fit in the bruxism definition that describes bruxism activities as
behaviours, viz., ‘in otherwise healthy individuals’.? Bearing in mind
that the concurrent report of SB and AB in the same individual is
quite frequent,3%4%° the comorbidities of sleep bruxism are better
recognised. Many of these have been previously listed in the prelimi-
nary STAB paper by Manfredini et al.'’

Sleep-related disorders such as sleep disordered breath-
ing,% gastroesophageal reflux disease®” and periodic limb move-

68-70 are probably the conditions that have been found

ments
most frequently to associate with sleep bruxism. Whether these
conditions are secondary or share etiological factors with brux-
ism remains unclear, although evidence for a true, arousal-related
association between jaw-closing muscle activity and obstructive
sleep apnoea is accumulating.71 The association between sleep
bruxism and temporomandibular disorders (TMD) is, however, con-
troversial, due to the general tendency to show an association in
self-reported studies but difficulty to confirm this instrumentally.7
The reasons for the inconsistent literature findings have recently
been elaborated in a dedicated scoping review.!? Nonetheless, as
a general remark, when present, TMDs are commonly considered
as a potential consequence rather than an etiological or a comor-
bid factor for bruxism. Finally, it should be noted that many of the
aforementioned and other sleep-related conditions are interlinked
in a complex comorbidity network, including the so-called dental
sleep disorders, viz., sleep-related breathing disorders, gastro-
oesophageal reflux, mandibular movement disorders, oral moist-
ening disorders and oro-facial pain?® as well as other conditions
such as restless legs syndrome/periodic limb movements, insom-
nia, REM behaviour disorder, Parkinson's disease and epilepsy.32
For the purposes of STAB, existing questionnaires and items are
selected to screen for those conditions.

2.3 | Etiological factors

Etiological factors may be genetic and/or environmental. Indirect
evidence for the role of genetic factors in a disorder comes mainly
from two study designs in humans, namely family studies and twin
studies.”? Familial aggregation is found when the occurrence is
higher in first degree relatives, such as parents.”® Familial aggre-
gation by itself is not evidence for genetic influences, as children
may learn from the experiences and behaviours of the parents,
they may share the same environmental risk factors, or parents
with bruxism may seek care for their children more readily than
parents who are non-bruxers. Without further information, ge-
netic and shared environmental effects cannot be distinguished
using nuclear family (parents and children) data. For example, an
association with sleep bruxism was found for only one variant

(rs6313) out of 13 polymorphisms in four candidate genes.74 The
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minor allele frequencies of rs6313 vary between populations as
well. Thus, like many disorders and diseases, also bruxism runs in
families, and likely has a genetic component.75'76 However, as yet,
we do not have strong evidence about the genes that are respon-
sible for developing bruxism, also because of the different bruxism
types and aetiologies that are currently included under the generic
umbrella term ‘bruxism’. The genetic component can vary with age
and environmental circumstances. However, a recent nationwide
twin study in Finland discussed the etiological factors of bruxism
and showed that both sleep and awake bruxism have a genetic
component but that they also share several significant environ-
mental (additive) correlates, which are more or less permanently
present.30

Amongst the potential etiological factors, emerging evidence
suggests that a list of drugs that may exacerbate or attenuate
bruxism should be constantly updated and monitored by all cli-
nicians and researchers involved in the field.”” In addition to that,
psychological factors must also be kept in mind when assessing
bruxism aetiology, even if further studies on their actual role as
triggers that may lead to the use the jaw muscles as a stress relief
organ versus a ‘simple’ role of associated factors are needed. In
particular, whilst the bruxism-psyche relationship is likely complex
for SB due to the complexity of sleep architecture and the many
comorbid sleep disorders, there is increasing evidence of an asso-
ciation between psychological factors (e.g. anxiety traits, stress
sensitivity) and AB.23:24.31.78-82

All the above factors may play a clinically important role as they
may act in the thin zone between harmless and potentially harmful
bruxism behaviours. For the STAB purposes, all these factors are in-
vestigated via screening items and questionnaires.

2.4 | Consequences

Over the years, bruxism has been associated with a host of po-
tential consequences, which can be evaluated via any of the
three above described methods (i.e. self-report, clinical assess-
ment, instrumental evaluation). Traditionally, focus was given to
the consequences with negative impact on the individual, mostly
due to overloading by the repetitive masticatory muscle activities
that characterise bruxism. Such consequences can be classified
depending on the affected structures: dental hard tissues (e.g.
mechanical wear of enamel and dentine; cracks and fractures of
dental crowns and roots), dental restorations and implants (e.g.
fractures and failures), periodontal tissues (e.g. increased mobility
due to widening of periodontal cleft) and musculoskeletal tissues
(e.g. pain and dysfunction of masticatory muscles and temporo-
mandibular joints).

Because of the paucity of data in the literature and the evolu-
tion of bruxism concepts that may mandate re-evaluation of previ-
ous findings, for most of these potential consequences of bruxism
high certainty evidence of a relationship is either lacking® 88 or
is hampered by conflicting data.”*! The need for more and better
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primary research articles, which should be privileged with respect
to inconclusive meta-analyses of poor data, has been recently ad-
vocated and will be part of the research agenda for further STAB
development and use.?? However, despite these uncertainties that
characterise the potential negative consequences of bruxism, they
are important from a clinical point of view, because these are the
problems with which a patient reports to the dentist with a request
for help; bruxism itself, being a muscle activity, does not call for
action from the patient's point of view. Hence, the potential neg-
ative consequences of bruxism thus justify and even necessitate
assessment.

More recently, focus has shifted from the negative conse-
quences to the potential positive consequences of bruxism. Already
for a longer time, bruxism has been considered a relief factor for
psychological stress and even as an expression of aggression.c”o’91
Nowadays, other potential positive health outcomes of bruxism
have been suggested in the literature, such as prevention or res-
toration of upper airway collapse in obstructive sleep apnoea,®®
neutralising pH drops in gastro-oesophageal reflux patients by
increasing salivary flow rate,’ reducing oral dryness by mechani-
cally stimulating salivary flow rate via masticatory muscle activity-
induced parotid gland massage,93 improving mineral bone density
by traction of the jaw muscles on their bony origins and insertions
within the masticatory system,”* and even preventing of slowing
down cognitive decline by improving the perfusion of blood in the
brain due to chewing-like masticatory muscle activities.”” Since it is
important to allow these potential positive consequences of brux-
ism to occur, the presence of the mentioned conditions should also
be assessed as part of a comprehensive bruxism assessment. It will
be a clinical challenge to find the best possible balance for each
individual patient between the potential negative and positive con-

sequences of bruxism.'®

3 | OVERVIEW OF STAB ITEMS

The STAB is divided into two axes. Axis A includes the self-
reported information on bruxism status and potential conse-
quences (subject-based report) together with the clinical (examiner
report) and instrumental assessment (technology report). Axis B
includes the self-reported information (subject-based report) on
factors and conditions that may have an etiological or comorbid
role for bruxism.

In addition to the full version STAB, two additional instruments
areunder development. A Bruxism Screener instrument (BruxScreen)
has been pilot-tested for comprehension and face validity96 and a
toolkit version of the STAB (STAB toolkit) will be available to expand
the evaluation of specific factors or conditions using a dedicated full
questionnaire/instrument.

Concerning the STAB full version, a list of items that have been
selected for inclusion in the instrument is provided below, divided
per topic (Table 1). The specific items with an explanatory manual will
be provided in a dedicated paper that is currently under preparation.
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TABLE 1 STAB items divided per their scope: evaluation of bruxism status, aetiology and comorbid conditions or bruxism consequences.

Status

A 1.1 Sleep bruxism report

A 1.1.1 History of sleep bruxism report

A 2.1 Awake teeth grinding report

A 2.1.1 History of awake teeth grinding report
A 2.2. Awake teeth clenching report

A 2.2.1 History of awake teeth clenching report
A 2.3 Awake teeth contact report

A 2.3.1 History of awake teeth contact report
A 2.4 Mandible bracing report

A 2.4.1 History of mandible bracing report

A 5.1 Soft/Bone tissues examination

A 6.4 Oral appliances evaluation
A7.1EMG/SB

A 7.2 PSG/SB

A 7.3 Other methods

A 8.1 EMA/AB

A 8.2 EMG/AB

Aetiology/comorbidities

A 5.2 Modified Friedman tongue position
A 5.3 Skeletal class

A 5.4 Skeletal profile

A 9.1 Salivary PH

B 1.1 PHQ-4 (anxiety/depression)
B 1.2 BRCS (coping)

B 2.1 Sleep apnoea

B 2.2 Insomnia

B 2.3 PLMD/RLS

B 2.4 Sleep position

B 3.1 Wake-time behaviours

B 3.2 Smartphone use

B 3.3 Motor disorders

B 3.4 GERD

B 3.5 Autoimmune and rheumatological
conditions

B 3.6 ADHD

B 4.1 Drugs

B 4.2 Medications

B 4.3 Tobacco

B 4.4 Alcohol

B 4.5 Soft drinks

B 4.6 Juices and fruits

B 4.7 Caffeinate

B 5.1 Familiar bruxism

B 5.2 Familiar tooth wear

B 5.3 Familiar OSA

B 5.4 Familiar oro-facial pain

B 5.5 Familiar GERD

Consequences

A 3.1 TMD pain

A3.2 Pain on awakening

A3.3 Closed lock

A 3.4 Pain changes with activities
A 3.5 Jaw joint noises

A 3.6 Wake-time muscle pain

A 3.6.1 Wake-time muscle tiredness
A 3.7 Awakening symptoms

A 3.8 Headache

A 3.9 Tooth wear report

A 3.10 Tinnitus

A 3.11 Xerostomia

A 3.12 Drooling

A 4.1 DC/TMD diagnoses

A 4.2 Masseter evaluation

A 6.1 Tooth wear
screening—quantification

A 6.1.1 Tooth wear
screening—qualification

A 6.2 Periodontal and dental
examination

A 6.3 Restorations examination

Abbreviations: AB, awake bruxism; ADHD, attention deficit hyperactivity disorder; DC/TMD, diagnostic criteria for temporomandibular disorders;
EMA, ecological momentary assessment; EMG, electromyography; GERD, gastroesophageal reflux disease; OSA, obstructive sleep apnoea; PLMD,
periodic limb movement disorder; PSG, polysomnography; RLS, restless leg syndrome; SB, sleep bruxism; TMD, temporomandibular disorders.

3.1 | Bruxism status

A1.1 Current SB question

A1.1.1 History of SB question

The following items were selected for the evaluation of bruxism

status.

3.11 | AxisA

A1 Sleep bruxism report (subject-based report)
To assess this domain, two items are proposed, with a question se-
lected from the Oral Behaviour Checklist (OBC)97 to report on the
current/last month habit of clenching or grinding the teeth when
asleep. The same reports are asked for history:

A2 Awake bruxism report (subject-based report)

To assess this domain, four items are proposed, with questions se-
lected from the OBC to report on the current/last month habits of
teeth grinding, teeth clenching, teeth contact, mandible bracing.
History of the same conditions are investigated by using questions

based on the same formulation.

A2.1 Current awake teeth grinding question
A2.1.1 History of awake teeth grinding report
A2.2 Current awake teeth clenching question
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A2.2.1 History of awake teeth clenching report
A2.3 Current awake teeth contact question
A2.3.1 History of awake teeth contact report
A2.4 Current awake mandible bracing question
A2.4.1 History of awake mandible bracing report

A5 Intra-oral tissues examination (examiner's report)

As part of the intra-oral clinical assessment, the evaluation of the
presence of some signs (i.e. linea alba, lip impression, tongue scallop-
ing, tongue traumatic lesion, alveolar bone exostosis) is proposed to
evaluate the bruxism status.

A5.1 Soft/bone tissues

Aé Teeth and restoration examination (examiner's report)

As part of the clinical assessment concerning teeth and restorations,
the evaluation of marks on oral appliances (if hard resin splint is worn
by the patient) is suggested.

A6.4 Oral appliance evaluation
A7 Instrumental assessment of sleep bruxism (technology report)

As part of the instrumental assessment of bruxism status, criteria
are suggested based on the proposals of a Sleep Bruxism Task
Force.?%?'A7.1 EMG?®7?

A7.2 PSG*®

A7.3 Other methods (e.g. smartphone application scores for
grinding sounds)

A7.4 Appliance with sensor (Optional)

A8 Instrumental assessment of awake bruxism (technology report)
As part of the instrumental assessment of awake bruxism status, evalu-
ation with smartphone-based EMA*?190101 3nd EMG? is suggested.

A8.1 EMA
A8.2 EMG
Criteria for the interpretation of wake-time EMG will be sug-

gested based on the proposals of an Awake Bruxism Task Force.103

3.2 | Bruxism comorbid conditions and aetiology

The items that were selected for the evaluation of comorbid condi-

tions and bruxism aetiology are grouped together below.

321 | AxisA

A5 Intra-oral tissues and facial profile (examiner's report)
As part of this evaluation domain, tongue position is evaluated.'®*
Skeletal class and profile are optional items that will be included in

the STAB toolbox kit.
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A5.2 Modified Friedman tongue position
A5.3 Skeletal class—sagittal profile (optional item)
A5.4 Skeletal profile—genial angle (optional item)

A9 Additional instruments (technology report)
Intra-oral acidity evaluation included as an optional item.

A9.1. Intra-oral acidity (optional item)

3.2.2 | AxisB
B1 Psychosocial assessment (subject-based report)

As part of this evaluation domain, anxiety and depression
screening items are included based on the Patient Health
Questionnaire-4,1% along with the Brief Resilient Coping Scale
as a coping evaluation instrument.°B1.1 Anxiety and depres-
sion screening

B1.2 Coping

B2 Concurrent sleep-related conditions assessment (subject-based
report)

Within this evaluation domain, screening questions on sleep-related
conditions that are potentially associated with bruxism are pro-
posed, with focus on sleep apnoea (STOP-BANG questionnaire),'%’
insomnia, periodic limb movement disorders and restless leg syn-
drome (Sleep Disorder Questionnaire).'°® An item on sleep position

from the OBC is also included.

B2.1 Sleep apnoea screening

B2.2 Insomnia screening

B2.3 Periodic limb movement disorder and restless leg syndrome
screening

B2.4 Oral behaviours—sleep position

B3 Concurrent non-sleep conditions assessment (subject-based
report)

Within this evaluation domain, screening questions on non-sleep-
related conditions that are potentially associated with bruxism are
proposed, with focus on oral behaviours during waking hours (Oral
Behaviours Checklist—OBC),”” smartphone use, concurrent diagnoses
of motor disorders based on the International Network for Orofacial
pain and Related disorders Methodology (INFORM) recommenda-

)’110 3

tions,1%? gastroesophageal reflux disease screening (GERD-Q u-

toimmune diseases, attention deficit hyperactive disorders.

B3.1 Oral behaviours—activities during waking hours

B3.2 Smartphone use (optional?)

B3.3 Oro-facial motor disorders

B3.4 Gastroesophageal reflux disease screening

B3.5 Autoimmune or connective tissue disorders screening
B3.6 Attention deficit hyperactivity disorder
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B4 Prescribed medications and use of substances assessment
(subject-based report)

In this section, the patient is asked about his/her use of drugs, medi-
cations’” and substances that are known for their potential exacer-
bating or attenuating role on bruxism and its consequences.

B4.1 Drugs

B4.2 Medications
B4.3 Tobacco

B4.4. Alcohol

B4.5 Soft drinks
B4.6 Juices and fruits
B4.7 Caffeine

B5 Additional factors assessment (subject-based report)
In this section, the patient is asked to report about history of brux-
ism and other related conditions in the family.

B5.1 Familiar bruxism screening

B5.2 Familiar tooth wear screening

B5.3 Familiar obstructive sleep apnoea screening
B5.4. Familiar oro-facial pain screening

B5.5 Familiar GERD screening

3.3 | Bruxism consequences

The following items were selected for the evaluation of bruxism
consequences.

3.31 | AxisA

A3 Patient's complaints (subject-based report)

Amongst the potential consequences, TMD and jaw muscle symp-
toms (TMD pain screener and other items from the diagnostic cri-
teria for TMD [DC/TMD], non-painful symptoms),“l'113 headache
(from the DC/TMD), tooth wear (from the Tooth Wear Evaluation
System),114 tinnitus (from the DC/TMD), xerostomia (from the

)115

Xerostomia Inventory and drooling (Radboud Oral Motor inven-

tory for Parkinson—ROMP)!!¢ is investigated via the following items:

A3.1 TMD pain

A3.2 Pain or stiffness on awakening
A3.3 Closed lock

A3.4 Pain change with activities
A3.5 Jaw joint noises

A3.6 Wake-time muscle pain

A3.6.1 Wake-time muscle tiredness or fatigue
A3.7 Awakening symptoms question
A3.8 Headache

A3.9 Tooth wear

A3.10 Tinnitus

A3.11 Xerostomia
A3.12 Drooling

A4 Joints and muscles (examiner's report)

A4.1 TMD diagnoses

As part of the clinical assessment, the examiner should confirm

1

the presence of one or multiple DC/TMD diagnoses!!? and evaluate

masseter hypertrophy.

A4.1.1 Pain disorders

A4.1.2 Right TMJ disorders

A4.1.3 Left TMJ disorders

A4.2. Masseter muscle hypertrophy

A6 Teeth and restorations (examiner's report)

As part of the clinical assessment concerning teeth and restora-
tions, the evaluation of tooth wear from both a quantitative and
qualitative perspective is suggested based on the Tooth Wear
Evaluation System.''* Also, periodontal screening and dental ex-
amination as well as an evaluation of restorations is suggested to
evaluate mobility, thermal sensitivity, discomfort on biting, teeth
fractures, lost/broken fillings, scratched restorations, ceramic
fractures, mobile implants, implant fractures and/or implant screw

loosening.

A6.1. Tooth wear quantification

A6.1.1 Tooth wear qualification

A6.2 Periodontal and dental examination
A6.3 Restorations

4 | DISCUSSION

Given the emerging complexity of the bruxism picture, a stack-
able assessment grading seems not recommendable at the cur-
rent stage of knowledge. Gathering as much data as possible on
the indicators of bruxism status, an integrated evaluation of the
potential etiological and comorbid factors and conditions as well
as its clinical consequences, emerged as the best available strat-
egy to create a multidimensional evaluation system for bruxism.’
Within this premise, the items that are currently included in the
full STAB version have been listed above and are summarised in
Table 1. The items of the middle column (i.e. bruxism status) rep-
resent the core part of the STAB. A screening instrument have
been developed to identify individuals who may benefit from
administration of the full STAB.?® If a patient is not positive for
the bruxism status, there is no need to move onto the time-
demanding full version of the STAB.

A flowchart for STAB administration based on the patients' ac-
cess to dental office is suggested in Figure 2. The starting point
for a clinical assessment is when a patient of a specific pheno-
type (e.g. pain, tooth wear) presents in the clinic. The phenotype
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Patient
Phenotype Symptoms Pain, tooth wear, ...
o Assessment
Patient ™ Self-report
Examiner 5 l / \ \ Clinical assessment
Technology D ' ) ) o ' Instrumental
Diagnosis Other signs/symptoms Comorbidities Etiology assessment

Precision k)

. [&)
medicine %
2

Individualized
treatment

Evaluation

FIGURE 2 Schematic overview of the patient assessment, starting with symptoms related to the specific phenotype, such as pain or
tooth wear. The examiner will then ‘zoom out’ in order to conduct a comprehensive assessment that combines the patients' self-report

with the appropriate clinical assessment. Technology can then be utilised for instrumental assessment that can provide the full picture. By
combining the signs and symptoms with the tentative diagnosis, comorbidities and possible aetiology, the clinician will ‘zoom in’ and develop
an individualised treatment plan that focuses on the individual patient as well as on the management of the specific phenotype. After

evaluation, the process may be repeated as necessary.

is determined by a range of factors shaped by the central nervous
system and linked to different comorbidities. In order to conduct
a comprehensive assessment, the clinician will ‘zoom out’ from
the symptoms per se, and incorporate symptoms, signs and co-
morbidities in relation to diagnosis and aetiology. The assessment
will combine the patients' self-report, collated through question-
naires and oral interview, with a clinical assessment, including
the necessary components related to the phenotype. This clinical
assessment may be complemented with technology by means of
instrumental assessment, again in relation to the patient's pheno-
type. By combining these different levels of assessment, we can
provide precision medicine targeted to specific phenotypes whilst
adjusted for the individual. For the patient in whom bruxism is part
of the above assessment, for example as a potential etiological
factor for pain and/or tooth wear, the full STAB might be consid-
ered. Based on that, possible STAB workflows can also be figured
out. A Bruxism Screener instrument®® can be used to screen for
bruxism in case of suspected bruxism status. The working hypoth-
esis is that status has to be confirmed with the endorsement of
specific items. Thus, when the BruxScreen leads to bruxism sus-
picion, the clinician should verify positiveness to one or more se-
lected STAB items to confirm the bruxism status. This path can
be viewed as the confirmation process from suspicion to status.
When the status is confirmed, a comprehensive evaluation of the
comorbid conditions, etiological factors and clinical consequences
is needed, thus leading to the administration of the full STAB ver-
sion (Figure 3).

The next step for further STAB refinement provides the de-
sign of on-field studies for the identification of clinical algorithms

to predict the presence of bruxism, its aetiology and comorbid
conditions, based on the ‘entry point’ to the full STAB, viz., the
presence of purported bruxism signs and symptoms. Besides,
research using cross-sectional as well as, especially, longitudinal
designs can be performed to answer important questions like
‘In which cases is bruxism associated with certain consequences
and in which ones it is not?’ and ‘In which cases is bruxism as-
sociated with a known aetiology (i.e. secondary bruxism)?’. With
time, enough data will be available to mine them with artificial
intelligence strategies. Some example models of prediction based
on the trajectory aetiology-status-consequences can be hypoth-
esised, viz., knowing either the presence of a certain bruxism ac-
tivity or its aetiology or its consequence(s), the other aspects can
be predicted. For instance, a certain individual with myofascial
pain (bruxism consequences) might be predicted to have a cer-
tain (awake) bruxism behaviour (bruxism status) that is associated
with a certain psychological profile (bruxism aetiology). Another
individual with a certain respiratory disorder (bruxism aetiology
or comorbid condition) might be predicted to have a certain sleep
bruxism pattern (bruxism status) that is associated with a cer-
tain degree of tooth wear or rate of prosthodontic complications
(bruxism complications).

The definition and evaluation of bruxism status is critical for
the use of the STAB for clinical and research purposes. The final
goal is to phenotype bruxism status via quantitative (e.g. bruxism
time index, bruxism work index) and qualitative evaluation (e.g.
for sleep bruxism: arousal-related events, isolated short-lasting
events, elevated background activity, tonic prolonged activity; for
awake bruxism: tonic prolonged activity, short-lasting events). As
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Screening
BruxScreen

At least one positive report for:
Bruxism Question 1a-f

At least one positive report for:
Jaw symptoms Question 2a-c
OR
At least one clinical finding item 1-3
BruxScreen-C

AW V4

Suspicion of positive Bruxism status

Status confirmation

\/
At least one positive finding*: At least one positive finding*:
Sleep EMG (A7.1) EMA (A8.1)
OR OR
PSG (A7.2) Wake time EMG (A8.2)

v

Positive current

Positive current

Full STAB evaluation

STAB AXIS A and B

SLEEP BRUXISM AWAKE BRUXISM
A\
Evaluation of clinical consequences
FULL AXIS A
|
\ 4

Evaluation of comorbidities and etiological factors

FULL AXIS B

*w/wo: soft/bone tissues signs (A5.1); and oral appliance wear (A6.4)
EMG, electromyography; PSG, polysomnography; EMA, ecological momentary assessment

FIGURE 3 STAB flow—The BruxScreen instrument is used to screen for bruxism. In case of suspected bruxism status (positive symptoms/
signs), status is confirmed with the endorsement of specific items. If bruxism is confirmed, aetiology, comorbid conditions and clinical
consequences is evaluated (i.e. full STAB). In case of specific goals for clinical or research purposes, a STAB toolkit version will be available to

allow the selection of specific questionnaires.

an important additional remark, it must be noticed that this is es-
pecially important as to improve collaboration with medical doc-
tors in the assessment, prevention and treatment of bruxism: the
STAB project efforts will provide them with tools for their clinics

and referral.

5 | CONCLUSIONS

In this paper, the road map that led to the proposal of the
Standardised Tool for the Assessment of Bruxism has been pre-
sented, along with the list of items that have been selected after
several rounds of debate between the core authors and with ex-
pert external reviewers. The instrument will help gathering infor-
mation on many aspects, factors and conditions that are currently

poorly investigated in the field of bruxism. For this reason, a stack-
able grading or a dichotomic evaluation (yes/no) have been re-
placed with a comprehensive multidimensional assessment system
that will allow building predictive model for clinical and research

purposes.
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