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I. Introduction

Temporomandibular disorders (TMD) are among the most common causes of pain and dysfunction in
the craniofacial region and may substantially affect mastication, speech, sleep, and quality of life. In contemporary
clinical research, TMD are increasingly understood not as isolated disorders of the temporomandibular joint or
masticatory muscles alone, but as conditions that often involve a wider musculoskeletal and functional context
[1,2,15]. In particular, systematic reviews have shown that patients with TMD frequently present cervical pain,
reduced cervical mobility, altered craniocervical posture, and broader cervical musculoskeletal impairment,
supporting the view that the jaw should be interpreted within a cranio-cervico-mandibular system rather than as
a separate anatomical region [1-5].

This broader perspective may be especially relevant in dancers. Dance is a highly demanding activity
that requires exceptional postural control, fine motor coordination, balance, precision of head and trunk alignment,
and continuous adaptation of the body axis to technical and aesthetic demands. Dancers repeatedly work under
conditions of high load, prolonged practice, extreme ranges of motion, and strong performance expectations, all
of which may influence the cranio-cervico-mandibular region as well as the lower kinetic chain [8-12]. In this
context, the foot is not merely a distal structure but a fundamental element of support, balance regulation, and
force transmission, particularly in ballet and other dance forms that rely on demi-pointe, pointe, jumps, turns, and
repeated loading of the ankle-foot complex [8-12].

The relationship between TMD and posture has long been debated. Reviews suggest that associations
may exist between TMD and head posture, cervical alignment, and global body posture, although the strength
and direction of these relationships remain heterogeneous and, in some areas, controversial [5-7]. This uncertainty
is partly due to methodological variability across studies, but it also reflects the intrinsic complexity of the systems
involved. The stomatognathic system, cervical spine, trunk, pelvis, and lower limbs operate within an integrated
postural network in which local dysfunction may coexist with regional or whole-body adaptations [1,2,5-7]. From
this viewpoint, the study of dancers offers a particularly interesting model because dance performance depends
on the continuous coordination of these body segments under refined biomechanical and sensorimotor demands
[8-12].

Dance medicine has consistently highlighted the importance of the foot and ankle in both performance
and injury patterns. Studies in ballet and other dance populations have shown that foot and ankle disorders are
among the most common problems in dancers, and that alignment, flexibility, loading strategies, and footprint
characteristics may influence performance capacity as well as injury risk [8-12]. Yet, despite the centrality of
posture and foot support in dance, the possible relationship between these factors and temporomandibular
disorders has received little direct attention in the dance medicine literature. This is notable because the cranio-
cervico-mandibular region contributes to head position, gaze orientation, breathing-related coordination, and
upper body organization, all of which are fundamental to dance technique and expression [1-3,8-12].

A useful conceptual framework for addressing this complexity may be Somatognathology. As used in
this paper, Somatognathology does not indicate a new diagnostic entity, but an integrative perspective in which
the stomatognathic system is considered in relation to the body axis, postural organization, pain-adaptation
processes, and the lived bodily experience of the dancer [1,5,15]. This perspective is consistent with growing
attention to interdisciplinary models that bridge orofacial pain, cervical function, movement analysis, and
performance-related demands. In this respect, data from sports medicine may also be informative, as recent work
has suggested that TMD in athletes may be influenced by sport-specific loads, postural demands, and functional
compensation strategies [13,14]. Although dancers are not fully comparable to athletes in every respect, they
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share with them the exposure to repetitive training, biomechanical stress, high performance standards, and load-
sensitive symptom expression [13,14].

Accordingly, the aim of this conceptual review is to examine temporomandibular disorders in dance
through a Somatognathological lens. Specifically, we first summarise current evidence linking TMD to cervical
and postural features [1-7]; second, we discuss dance-specific demands on posture and foot support [8-12]; third,
we propose a Somatognathological framework for interpreting the relationship between cranio-cervico-
mandibular function, posture, and foot support in dancers; and finally, we outline implications for
interdisciplinary assessment, rehabilitation, and future research in dance medicine [8-15].

II. Temporomandibular Disorders And Posture: Current Evidence

The relationship between temporomandibular disorders and posture has been the subject of sustained
clinical and research interest for many years. Much of this interest has focused on the cervical spine, because
patients with TMD frequently report neck pain, stiffness, and functional discomfort in the craniocervical region.
Systematic reviews and meta-analyses have consistently shown that individuals with TMD present more cervical
musculoskeletal impairment than asymptomatic controls, including reduced cervical range of motion, altered
muscle performance, craniocervical dysfunction, and greater pain sensitivity in the cervical region [1-3]. These
findings do not mean that cervical dysfunction is the primary cause of all TMD, but they do support the view that
the jaw and cervical spine often function as an interdependent clinical region rather than as separate systems [1-
4].

The cervical spine is particularly relevant because it represents the first body segment through which
cranial position is mechanically and sensorimotorly connected to the trunk. Changes in cervical alignment,
mobility, and muscle function may therefore influence mandibular mechanics, head posture, and the distribution
of load across the cranio-cervico-mandibular complex [1,2,5]. From the opposite perspective, persistent pain or
altered motor behaviour in the stomatognathic system may also modify cervical muscle recruitment, protective
postures, and movement patterns. This bidirectional view is one of the reasons why posture has remained central
to discussions on TMD, even though causal interpretations remain controversial [5-7].

Systematic reviews focusing specifically on posture have suggested a possible association between TMD
and head or cervical posture, especially forward head posture and altered craniocervical alignment [5,6]. Other
reviews have extended this discussion to global body posture, indicating that TMD may coexist with broader
postural adaptations involving the trunk and whole-body alignment [6,7]. However, these relationships are not
uniformly demonstrated across all studies, and the overall quality of evidence remains variable. Different
definitions of TMD, inconsistent postural assessment methods, and the multifactorial nature of both pain and
posture make it difficult to establish simple or linear relationships [5-7]. For this reason, posture should not be
interpreted as a single explanatory factor, but rather as one dimension of a more complex functional system.

Current evidence therefore suggests two clinically important conclusions. First, posture matters in TMD,
particularly when posture is considered not as a static visual impression but as an expression of dynamic
neuromuscular organization involving head control, cervical mobility, trunk orientation, and load adaptation
[1,2,5-7]. Second, the relationship is likely to be contextual rather than universal. In some patients, cervical and
postural factors may be highly relevant to symptom generation, maintenance, or compensation; in others, they
may play a minor role [1-7]. This distinction is especially important when considering populations with highly
specific movement and alignment demands, such as dancers.

For dancers, the question is not merely whether TMD are statistically associated with posture, but
whether postural and movement demands specific to dance may increase the clinical significance of cranio-
cervico-mandibular dysfunction. Unlike the general population, dancers train within a context in which head-neck
alignment, axial elongation, trunk stability, balance, and precision of foot support are essential components of
performance [8-12]. In such a setting, even subtle dysfunctions in the cranio-cervico-mandibular region may have
amplified consequences through compensatory changes elsewhere in the body axis. Thus, although the existing
posture-TMD literature is not dance-specific, it provides a relevant foundation for exploring how TMD in dancers
may interact with postural control and foot support in a distinctive and clinically meaningful way [1-12].

From a Somatognathological perspective, this evidence supports an integrative rather than reductionist
interpretation. The aim is not to claim that posture causes TMD or that all dancers with TMD have a definable
postural syndrome. Rather, the goal is to recognise that the stomatognathic system is embedded within a body-
axis organization in which cervical function, global posture, pain adaptation, and sensorimotor control can
influence one another [1-7]. In dancers, this framework may be particularly valuable because it allows clinicians
to move beyond isolated jaw findings and consider how cranio-cervico-mandibular dysfunction may interact with
the technical and biomechanical demands of dance practice.
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III.  Dance-Specific Mechanical And Postural Demands

Dance places highly specific mechanical and postural demands on the body that distinguish dancers from
both the general population and many athletic groups. Technical execution in dance requires the precise
integration of head, neck, trunk, pelvis, and lower limbs within a continuously regulated body axis. Alignment is
not simply aesthetic; it is a functional requirement for balance, movement efficiency, line, and injury prevention
[8-12]. In many dance forms, especially ballet, the dancer must maintain axial elongation, controlled cervical
positioning, refined scapulothoracic organization, and stable trunk control while simultaneously managing
turnout, dynamic weight transfer, rapid directional changes, jumps, and repeated landings [8-12].

Within this environment, the foot plays a particularly important role. It serves not only as a support
structure but also as a sensorimotor interface between the dancer and the floor, contributing to balance, shock
absorption, propulsion, and the regulation of whole-body alignment [8-12]. This function becomes even more
critical in activities such as demi-pointe, pointe work, releve, turns, and jump-landing tasks, where subtle changes
in foot loading, ankle flexibility, and weight distribution may affect the entire kinetic chain. Studies in dancers
have shown that foot and ankle injuries are frequent, and that alignment, flexibility, and footprint characteristics
are closely linked to technical demands and injury patterns [8-12]. These observations support the idea that foot
support is not a peripheral detail in dance, but one of the central organisers of postural behaviour.

At the same time, the upper part of the body axis must remain highly controlled. The head is continuously
used for spatial orientation, spotting, balance modulation, aesthetic expression, and coordination with trunk and
limb movement. Because of this, the cranio-cervico-mandibular region may be exposed to repetitive muscular
loading, sustained postural requirements, and compensatory tension strategies, even in the absence of overt trauma
[1-3,5-7]. In some dancers, jaw clenching, altered breathing coordination, fatigue-related cervical stiffness, or
compensatory head positioning may represent subtle but clinically relevant contributors to dysfunction. Although
these mechanisms have not yet been thoroughly studied in dance-specific TMD research, they are
biomechanically and clinically plausible within the broader framework of postural regulation and performance
demand [1-7].

An important feature of dance is that mechanical stress is rarely local. A deficiency at one level of the
body axis may be compensated for elsewhere in order to preserve line, balance, technical appearance, or
performance continuity. A dancer with limited ankle control may adjust through the knee, hip, trunk, or cervical
region; similarly, altered head-neck organization may influence trunk stabilization or weight distribution through
the feet [8-12]. This capacity for compensation is functionally useful in the short term, but it may also obscure
the origin of symptoms and contribute to persistent or distributed dysfunction. For this reason, a regional
complaint such as TMD should not automatically be interpreted as an isolated craniofacial disorder in dancers,
but rather as a potential expression of a more complex system of adaptation involving the full body axis.

This is where the concept of Somatognathology becomes particularly relevant. In dancers, the
stomatognathic system operates within a functional context shaped by alignment, sensorimotor precision,
breathing pattern, postural control, and foot-floor interaction [1,5,8-12]. The jaw may therefore be affected not
only by local dental or muscular factors, but also by the postural and kinetic demands required to maintain
technical performance. Equally, dysfunction in the cranio-cervico-mandibular region may influence how the
dancer organizes head position, balance, and support over the feet. A Somatognathological perspective allows
these interactions to be conceptualised not as isolated anomalies, but as part of a continuous body-axis regulation
process.

From a clinical standpoint, these dance-specific demands justify a model of assessment that goes beyond
the local examination of the temporomandibular joint. In dancers, understanding TMD may require attention to
head and cervical control, breathing coordination, axial organization, lower limb alignment, and patterns of foot
support under both static and dynamic conditions [8-12]. Such an approach does not assume that every dancer
with TMD has a postural or podal origin of symptoms. Rather, it acknowledges that the dance environment
magnifies the functional importance of body-axis integration, making even subtle disturbances in cranio-cervico-
mandibular organization potentially relevant to both symptoms and performance.

IV.  Somatognathology As A Framework For TMD In Dancers

A Somatognathological framework is useful because it treats temporomandibular disorders in dancers
as part of an integrated functional system rather than as a strictly local problem of the temporomandibular joint.
This approach is consistent with the broader literature showing that TMD often coexist with cervical dysfunction,
altered head posture, and wider postural adaptations, even if the direction of causality remains uncertain [1-7].

Within this perspective, a first domain is the stomatognathic domain, which includes the
temporomandibular joints, masticatory muscles, occlusal behavior, parafunctions, and mandibular motor control.
In dancers, this domain remains essential, but it should not be interpreted in isolation because jaw function may
be influenced by fatigue, stress-related clenching, cervical muscle co-contraction, and task-specific postural
demands during training and performance [1-3,5-7].
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A second domain is the body-axis domain. Dance requires continuous regulation of head position,
cervical alignment, trunk organization, pelvic control, and lower-limb loading, while the foot acts as a key
interface for balance, propulsion, and force transfer; recent dance literature also emphasizes that ankle instability
and foot-ankle overload are common and can alter postural control in meaningful ways [8-12]. In this model, the
cranio-cervico-mandibular region is one segment of a larger postural chain, so dysfunction at the jaw may both
reflect and contribute to compensatory strategies elsewhere along the axis [1-3,5-12].

A third domain is the pain-adaptation domain. The TMD literature suggests that pain is not just a
symptom layered onto normal movement, but a factor that can modify muscle recruitment, protective behavior,
cervical mobility, and habitual posture; in the same way, recurrent overload in dancers may generate adaptations
that preserve technique while redistributing stress through adjacent regions [1-7]. This matters clinically because
a dancer may continue to perform at a high level while progressively relying on compensations that obscure the
original source of dysfunction [8-12].

A fourth domain is the lived-body domain, meaning the dancer’s embodied experience of technique,
effort, symmetry, pain, and aesthetic control. Dance is not only a biomechanical activity but also a performance
practice shaped by body image, precision demands, repetition, and the need to maintain technical appearance
under load; this can influence how symptoms are perceived, minimized, or integrated into movement behavior
[8-12]. In this sense, Somatognathology helps frame TMD not only as a structural or biomechanical condition,
but also as a disturbance in how the dancer organizes and experiences the body in action [1,5,15].

Taken together, these four domains support a model in which TMD in dancers are interpreted through
the interaction of local jaw function, whole-axis postural organization, pain-related adaptation, and embodied
performance demands. This framework does not claim that every dancer with TMD has the same mechanism, but
it does provide a coherent rationale for interdisciplinary assessment that includes the jaw, cervical region, posture,
and foot support within the same clinical reasoning process [1-12,15].

V.  Clinical Implications For Assessment And Rehabilitation

The Somatognathological interpretation proposed in this paper has important clinical implications for
both assessment and rehabilitation in dancers with temporomandibular disorders. If TMD in this population are
understood within a broader cranio-cervico-mandibular and postural network, clinical reasoning should extend
beyond the local examination of the temporomandibular joint and masticatory muscles [1-7]. This does not
diminish the importance of standard TMD assessment; rather, it situates local findings within a more
comprehensive functional model that is particularly relevant in dancers, whose technical performance depends on
refined integration of the body axis and lower-limb support [8-12].

Assessment should therefore begin with a conventional TMD evaluation, including pain location, joint
sounds, mandibular range of motion, pain during function, muscular tenderness, parafunctional behaviors,
symptom duration, and aggravating or relieving factors. However, in dancers this examination should be
complemented by attention to cervical pain, cervical mobility, head posture, fatigue-related symptom fluctuation,
breathing pattern, and training-specific triggers, since current evidence indicates that cervical dysfunction and
postural alterations may accompany TMD and influence its clinical presentation [1-7]. The history should also
include dance discipline, training volume, performance level, use of pointe work when relevant, previous injuries,
and the conditions under which symptoms emerge, for example during rehearsal, sustained posture, turns, jumps,
or periods of high performance stress [8-12].

A postural and movement-based examination is equally important. Static observation may provide useful
information, but in dancers it is often insufficient because symptoms and compensations emerge most clearly
during task-specific activity. For this reason, clinical assessment should consider head-neck organization, trunk
control, scapular positioning, pelvic alignment, lower-limb loading, and foot support under both quiet standing
and movement conditions. This is especially relevant given that dance literature consistently identifies the foot
and ankle as major determinants of postural control and common sites of overload and injury [8-12]. In a dancer
with TMD, abnormalities in support strategy or recurrent ankle-foot dysfunction may not explain jaw symptoms
directly, but they may contribute to a broader compensatory pattern affecting the whole body axis [1-7].

The rehabilitation implications are similarly interdisciplinary. Treatment should be individualized
according to the dominant clinical presentation, but a purely local approach may be insufficient when symptoms
are maintained by cervical dysfunction, maladaptive posture, breathing discoordination, or persistent
compensations in dance technique [1-7]. Management may therefore include education, behavioral strategies for
parafunction, manual and exercise-based treatment for the jaw and cervical region, progressive motor control
work, and dance-specific retraining aimed at reducing unnecessary tension and improving axial organization
during performance tasks [1-7].

Foot support should also be considered within rehabilitation planning. Because dancers rely on precise
loading strategies and sensorimotor control through the ankle-foot complex, recurrent instability, overload, or
altered support patterns may perpetuate compensatory adjustments that extend proximally [8-12]. Where
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clinically indicated, rehabilitation may therefore benefit from integrating foot-ankle assessment, balance
retraining, proprioceptive work, landing mechanics, and technical correction alongside more conventional TMD
management. Such an approach is not based on a simplistic claim that the foot causes TMD, but on the recognition
that in dancers distal support and cranio-cervico-mandibular organization may interact within the same functional
chain [1-12].

From an organizational standpoint, these considerations support the value of interdisciplinary
collaboration. Depending on the presentation, meaningful assessment and treatment may require interaction
among dentists or orofacial pain specialists, physiotherapists, dance medicine clinicians, movement specialists,
and dance teachers. The purpose of this collaboration is not to multiply interventions unnecessarily, but to align
local symptom management with the technical and biomechanical realities of dance practice [8-12]. In this sense,
a Somatognathological model offers a clinically pragmatic framework: it encourages the clinician to ask not only
where the pain is located, but how the dancer organizes the body, adapts to load, and maintains performance
despite dysfunction [1-12].

VI.  Future Directions And Research Needs

Despite the growing literature on temporomandibular disorders, cervical dysfunction, posture, and
dance-related musculoskeletal loading, important gaps remain in our understanding of how these domains interact
in dancers. Current evidence supports associations between TMD and cervical or postural variables, but the
heterogeneity of study designs, diagnostic criteria, and assessment methods still limits causal interpretation and
clinical generalizability [1-7]. In parallel, dance medicine research has clearly shown the central importance of
foot and ankle function, injury burden, and postural control in dancers, yet these findings have rarely been
integrated with the study of cranio-cervico-mandibular disorders [8-12].

A first research priority is therefore methodological. Future studies should adopt standardized diagnostic
criteria for TMD, clearly defined measures of cervical function and posture, and reproducible approaches to the
assessment of foot support and movement strategy [1-7,13,14]. Without greater methodological consistency, it
will remain difficult to compare results across studies or determine whether observed associations reflect true
functional relationships rather than sampling bias or measurement variability [5-7].

A second priority is the development of dance-specific research designs. Much of the available literature
on TMD and posture derives from general clinical populations, while dance studies have mainly focused on lower-
limb injury, training load, and performance-related biomechanics [8-12]. Future investigations should therefore
examine dancers directly, distinguishing among dance styles, training levels, exposure to pointe work, rehearsal
volume, and injury history [8-12]. Such stratification is essential because the mechanical demands placed on the
cranio-cervico-mandibular system and on foot support are unlikely to be identical across all dance populations
[8-12].

A third need concerns dynamic and task-specific evaluation. Static posture alone is unlikely to capture
the complexity of how dancers organize the body during technique and performance. Future studies should
combine clinical assessment with functional observation during dance-relevant tasks such as balance, turns, jump
landings, releve, and sustained technical positions, ideally integrating cervical, mandibular, and foot-ankle
variables within the same protocol [8-12]. This would be especially valuable because both the TMD literature and
the dance injury literature suggest that dysfunction often emerges through adaptation to load rather than through
isolated structural abnormality [1-7,8-12].

Longitudinal and interventional research is also needed. At present, most of the evidence is cross-
sectional, which makes it difficult to determine whether postural or podal alterations precede TMD, result from
TMD, or simply coexist as parallel adaptations within demanding movement systems [1-7]. Prospective studies
in dancers could clarify whether recurrent foot-ankle dysfunction, altered support strategies, or cervical overload
increase the likelihood of developing TMD symptoms over time [8-12]. Similarly, intervention studies are needed
to test whether integrated management approaches addressing jaw function, cervical control, postural
organization, and foot support produce better outcomes than treatments focused only on local symptoms [1-
7,13,14].

Another important direction concerns interdisciplinary models of performance health. Emerging work
in athletic populations suggests that sport-specific loading, functional compensation, and return-to-performance
considerations may be relevant when studying temporomandibular disorders beyond conventional dental settings
. Dancers represent a particularly suitable population for this line of inquiry because they combine artistic
demands with high training loads, repetitive biomechanical stress, and strong pressure to maintain technical
quality despite pain or fatigue [8-14]. Future studies should therefore include not only symptom outcomes, but
also variables related to function, movement quality, training participation, and performance sustainability [8-
14].

Finally, further conceptual work is warranted on Somatognathology itself. The value of this framework
lies in its capacity to connect local stomatognathic findings with body-axis organization, pain adaptation, and the
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lived bodily experience of performance, but these domains now require clearer operational definitions for research
use. Refining this framework could help generate testable hypotheses, improve interdisciplinary communication,
and support a more coherent research agenda on TMD in dancers [1-15].

VII.  Conclusion

Temporomandibular disorders in dancers should not be viewed exclusively as local disorders of the
temporomandibular joint, but rather as conditions that may emerge within a broader cranio-cervico-mandibular
and postural system. The available literature supports meaningful relationships between TMD, cervical
dysfunction, and posture, while dance medicine research emphasizes the central role of body-axis organization
and foot support in performance and injury patterns [1-12].

From this perspective, Somatognathology offers a useful interpretative model because it integrates
stomatognathic function, postural organization, pain-related adaptation, and the lived bodily demands of dance
practice [1,5,15]. Such an approach is particularly relevant in dancers, in whom even subtle dysfunctions may
acquire amplified significance through compensation, technical repetition, and the need to maintain performance
quality under load [8-12].

Although current evidence remains insufficient to establish simple causal pathways, it is adequate to
justify an interdisciplinary and function-oriented clinical perspective. Assessment and rehabilitation should
therefore consider not only local jaw symptoms, but also cervical function, movement behavior, and foot support
within the broader logic of dance performance [1-14]. In this sense, a Somatognathological framework may help
bridge orofacial pain research and dance medicine, while also providing a foundation for future studies on the
integrated management of TMD in dancers [1-15].
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