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Abstract

Objective: The objective of this commentary is to advocate for a holistic, ontology-
based definition of bruxism. The intention is to synthesise the best aspects of current
definitions into a structured ontological model, thereby refining and enhancing a com-
prehensive understanding of the full spectrum of bruxism.

Materials and Methods: The commentary elaborates on the process of integrating
these insights into a hierarchical ontology that aligns with ontological principles.
Settings and Sample Population: Not directly applicable as this is a commentary.
Results/Conclusion: The proposed ontology-based definition of bruxism aims to clar-
ify communication within the medical community and advance research by enabling a
comprehensive ontology-based classification of bruxism. By aligning with ontological

principles, this approach aspires to act as a catalyst for further research, discussion
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The understanding and clinical assessment of bruxism has sig-
nificantly evolved over the past decades, thanks largely to the
commendable efforts of researchers and experts in the field. The
development of the ‘Standardised Tool for the Assessment of
Bruxism’ (STAB)! and the integrated ‘BruxScreen’? tool represents
considerable advancements, offering a unique chance to gain insight
into the intricate nature of bruxism. From exploring potential vari-
ants to assessing associated symptoms, these advancements offer
an unprecedented opportunity to delve into the nuances of brux-
ism's clinical implications.

These developments herald an era of clarity, moving us beyond
the acknowledged current understanding of bruxism as a ‘work in
progress’. In fact, it seems a logical and indeed necessary step to con-
tinually revisit and refine our approach to assessing bruxism, both
clinically and instrumentally. This includes re-evaluating how our
instrumental metrics are constructed and investigating how these
measures can better reflect the multifaceted nature of bruxism.®

A truly unbiased definition, which better reflects bruxism's spec-
trum, should be created by bridging the misunderstanding rooted in

and consensus in the field.

awake bruxism, bruxism, definition, ontology, sleep bruxism

semantics and should be framed within the realms of medical ontol-
ogy. This approach not only holds the potential to provide a better
understanding of bruxism for patients, clinicians and researchers
alike, but it also promises to enhance the effectiveness of decision-
making algorithms related to patient history, symptoms and signs
and individualised treatment plans. By replacing ambiguity with pre-
cision, we can eliminate much of the confusion that often surrounds
bruxism. By integrating the disciplines of semantics and medical on-
tology, we have the opportunity to redefine our understanding of
bruxism in a way that serves the needs of all stakeholders—patients,
clinicians and researchers.

In a previous commentary, we highlighted how some of the defi-
nitions arising from the 2018 consensus of experts appear to inad-
vertently pave the way for semantic misinterpretations.* It has been
our contention that these potential ambiguities could impact not just
our conceptual understanding of bruxism but also its clinical and re-
search applications.

The semantics underlying the definition of bruxism have
prompted considerable discussion among leading scholars in the
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field.>® In their editorial, Svensson and Lavigne proposed the terms
‘normo-bruxism’ and ‘patho-bruxism’ to better differentiate the clin-
ical implications of bruxism. They asserted that the persistent use of
a singular term, ‘bruxism’, contributes to confusion and suggested
separating the condition into normo-bruxism (non-pathological
awake/sleep bruxism, associated with normal homeostasis with no
signs or symptoms) and patho-bruxism (pathological awake/sleep
bruxism, with any type of harmful consequence) for a more com-
prehensive understanding of the condition.® Conversely, Lobbezoo
et al. upheld the perspective established in the 2018 consensus of
experts, advocating for descriptors such as ‘harmless behaviour’,
‘risk factor’ and ‘protective factor’ to characterise the status of
bruxism. This framework recognises that bruxism may exert both
detrimental and beneficial effects on different individuals. Their
definition accurately portrays the intricate dynamics of the human
body and its interactions with health conditions, leading the authors
to argue that a dichotomous approach might not adequately capture
the complexity of bruxism.®

Each perspective offers its merits, and indeed, the choice of ter-
minology may depend on the specific context and goals of research
or clinical practice. In my opinion, Svensson and Lavigne's5 proposi-
tion of ‘normo-bruxism’ and ‘patho-bruxism’ emerges as a potentially
robust and intuitive classification that could prove more beneficial
both semantically and ontologically, particularly when seeking
to provide a working definition. Semantically, the terms ‘normo-
bruxism’ and ‘patho-bruxism’ offer a clearer distinction between

clinical manifestations: normal or non-pathological sleep/awake
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masticatory motor activity and its potentially harmful sleep/awake
counterpart. Additionally, it is important to note that the potential
role of bruxism as a protective factor remains a hypothesis that is yet
to be proven. For instance, recent literature on Obstructive Sleep
Apnea and Sleep Bruxism questions the temporal relationship in
which sleep bruxism episodes may contribute to the termination of
apnea events.”

In the quest to better understand bruxism, a holistic definition
that supports an ontological classification becomes imperative. This
definition must comprehensively provide a framework to delineate
its multiple components, including entities (i.e. sleep bruxism and
awake bruxism), supertypes, subtypes and properties; it should also
consider various manifestations and temporal characteristics, based
on clear and logical axioms.

As the goal of the STAB and the task force on sleep bruxism met-
rics is to address the gaps in medical and dental literature,! a new
working ontological-based definition should incorporate normative,
phenomenological and pathophysiological aspects, thereby covering
the entire spectrum of bruxism. A definition rooted in a hierarchi-
cal ontological structure would streamline communication among
clinicians, researchers and patients, fostering a comprehensive un-
derstanding of bruxism, especially for newcomers to the field. It pro-
vides a structured framework, enabling clear classification through
a coherent system of entities, characteristics and interrelations. This
approach will facilitate a better understanding and provide semantic
clarity but also serve as a foundational, adaptable basis for ongoing

research and discussion.
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FIGURE 1 Hierarchical ontology of bruxism. This figure displays the ontology of bruxism, showing ‘Sleep Bruxism’ and ‘Awake Bruxism' as
top-level categories and its subdivisions indicating specific bruxism subtypes.
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FIGURE 2 Properties of bruxism subtypes. This figure exemplifies the properties and attributes that are associated with each subtype of

bruxism.

| humbly propose a more holistic terminology for defin-
ing bruxism. This terminology incorporates both the dichoto-
mous classification of normo-bruxism and patho-bruxism, as
proposed by Svensson and Lavigne,5 and the multidimensional
consequences of bruxism, as suggested by Lobbezoo et al.® This
is all while adhering to an ontological framework: ‘Bruxism is a
broad term that encompasses two distinct gnoseological entities,
sleep bruxism and awake bruxism, each representing a spectrum
of masticatory motor activities. These entities can manifest as
‘normo-bruxism,’ typically characterized by a lack of detrimen-
tal impact on an individual's oral or systemic health, or ‘patho-
bruxism,” which is associated with potentially harmful effects.
Both entities may vary in terms of frequency, characteristics, and
intensity, and they may differentially impact individual health’.
This comprehensive definition aims to reflect the multifaceted
nature of bruxism while accommodating its diverse manifesta-
tions and consequences within an ontological framework. The
proposed ‘working’ definition is intended as a flexible starting
point for discussion and refinement. It is offered in the spirit of
collaboration, with the hope of galvanising further research on
phenotypes, fostering discussion and building consensus among
experts in the field.

Within this framework, we can develop an ontological classifi-
cation aligned with the Ontology for General Medical Science hi-
erarchy. Such classification would categorise ‘Sleep Bruxism’ and
‘Awake Bruxism’ as the foundational supertypes, encapsulating the
broader categories of bruxism. These supertypes are further subdi-
vided into more precise subtypes, such as ‘Awake Normo-Bruxism’,
and are then specified by attributes, properties and associated fac-
tors, like ‘Occurrent Bracing Associated with Low Perceived Stress’,
as a subset of ‘Awake Normo-Bruxism'. This hierarchical ontological
structure not only brings clarity to the range of bruxism manifesta-
tions but also strengthens our capacity for clear communication and
in-depth understanding of the condition, delineating the complex
nature of bruxism (Figures 1 and 2).

This hierarchical ontological structure glimpses both general and

specific details about the bruxism spectrum:

e Bruxism
e Sleep Bruxism
e Sleep Normo-Bruxism
o Sleep Patho-Bruxism
o Awake Bruxism

o Awake Normo-Bruxism
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e Occurrent Bracing Associated with Low Perceived Stress
e Awake Patho-Bruxism
e Concurrent Clenching Associated with High Perceived

Stress Leading to restoration failure.

As pointed out in the example, it can be observed that ‘Bruxism’
sits at the apex, and branches into different supertypes: ‘Sleep
Bruxism’ and ‘Awake Bruxism'. These further subdivide into ‘Normo’
and ‘Patho’ subtypes. Then, in finer detail, ‘Occurrent Bracing
Associated with Low Perceived Stress’ may be a subset of ‘Awake
Normo-Bruxism'. Similarly, ‘Concurrent Clenching Associated with
Perceived Stress Leading to Restoration Failure’ within ‘Awake
Patho-Bruxism’, indicates the relation of a frequent specific mastica-
tory motor activity with known risk factors such as perceived stress
outlining a detrimental consequence.

In conclusion, the proposed ontological approach is designed to
better represent the complexity of the bruxism spectrum, facilitat-
ing a deeper understanding for clinicians, researchers and patients.
While the community's adoption of this definition, including the
experts working on the STAB and the task force for sleep bruxism
metrics, remains to be seen, striving for consensus on an ontology-
based definition and classification is essential. Future classifications
of bruxism should aim toward an ontological structure that accom-
modates the condition's diverse manifestations, from broad catego-

ries to specific instances.
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