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Abstract

Temporomandibular disorders (TMDs) are not limited to craniofacial symptoms; they may
influence distal biomechanics, postural alignment, and plantar pressure distribution through the
kinetic chain. This narrative review synthesizes evidence linking TMD to systemic postural and
gait changes, contextualized with findings from an observational cross-sectional study of 40
male participants (aged 20—40 years). TMD patients exhibited predominantly hindfoot loading,
left-sided sway patterns, and moderate-to-severe postural deviations. Evidence supports the role
of compensatory mechanisms along the kinetic chain and underscores the importance of
integrating postural and plantar pressure assessments into TMD rehabilitation. Limitations
include the male-only cohort, modest sample size, and the cross-sectional design, which
restricts causal inference. Future research should include female participants and longitudinal
designs to enhance generalizability.
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Introduction

Temporomandibular disorders (TMDs) are
among the most common musculoskeletal
conditions, affecting approximately 5-12% of
the [1]. They
characterized by jaw pain, restricted
mandibular motion, and joint sounds. While

general population are

traditionally regarded as localized craniofacial
conditions, TMDs can exert systemic effects
through the kinetic chain, potentially altering
spinal alignment, postural control, and foot
biomechanics [2,3].

The kinetic chain theory that

dysfunction in one anatomical segment may

suggests

lead to compensatory adjustments in connected
structures. In the case of TMD, mandibular
dysfunction may influence head and cervical
posture, shoulder alignment, pelvic orientation,
and ultimately lower limb loading, manifesting
as altered plantar pressure distribution and
lateralized sway [4,5]. Despite increasing
recognition of these interrelationships,
objective assessments using stabilometric
platforms and plantar pressure analysis remain
limited [6].

Our observational cross-sectional study of 40
male participants provides empirical evidence
supporting  this
significant associations between TMD, postural
deviations, and plantar pressure alterations.

model,  demonstrating

This review integrates these findings with

existing literature to highlight systemic

implications of TMD.

TMD and Postural Deviations

Clinical and experimental studies consistently
report postural deviations in individuals with
TMD. In our observational cohort, 65% of
patients demonstrated moderate postural
changes, including forward head posture and
These
alterations may be linked to compensatory

asymmetrical shoulder alignment.

20(4) 2234-2238, 2025
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mechanisms triggered by pain, asymmetrical

mandibular loading, and cervical spine

dysfunction.

Tecco et al. (2009) and Sakai et al. (2011)
reported increased body sway and impaired
postural control in TMD patients [2,3].
Michelotti al. (2010) experimentally
confirmed that unilateral TMD negatively
affects postural stability [7]. Cuccia and
(2009) the
systemic links between the stomatognathic
system and global posture [8], while Kuroiwa
et al. (2017) demonstrated that patients with
TMD exhibit measurable postural instability

et

Caradonna also emphasized

compared to healthy controls [14].

Influence on Plantar Pressure and Foot
Biomechanics

Our findings revealed that 80% of TMD
patients exhibited predominantly hindfoot
loading, often accompanied by left-sided sway.
These results align with the work of Souza et al.
(2014), who observed altered plantar pressure
patterns in TMD patients [1]. Oliveira et al.
(2018) further demonstrated a significant
relationship between TMD and plantar pressure
shifts in a young adult population [6].

Such hindfoot dominance and lateralized sway
likely  represent  distal  compensatory
adaptations resulting from asymmetrical
mandibular function or altered cervical posture.
(2012) described
redistribution

Pauletto et al. similar

biomechanical pressure in

postural adaptations [5].

Gait and Functional Implications

Altered plantar pressure and postural sway
contribute to gait modifications. In our cohort,
follow-up assessments after TMJ-focused
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interventions demonstrated improvements in
hindfoot—forefoot balance, suggesting
functional restoration through comprehensive
rehabilitation.

Lee et al. (2014) reported changes in stride
length, cadence, and balance in patients with
TMD [4]. Garstka et al. (2022) highlighted
systemic musculoskeletal changes associated
with painful TMD, reinforcing its effect on
locomotor control [7]. Manfredini et al. (2012)
also reviewed the evolving evidence linking
dental occlusion, posture, and gait alterations in
TMD [15].

Clinical Relevance

Evaluation of TMD should extend beyond
localized jaw function to include posture,
An
approach  may

balance, and plantar biomechanics.

integrated  rehabilitation

optimize outcomes, incorporating:
e Articular mobilizations of the TMJ,

e Myofascial release targeting masseter
and cervical musculature,

e Postural correction strategies,

e Balance and proprioceptive training,
and

e Foot strengthening and, where

indicated, orthotic interventions.

Evidence shows that multimodal management
can improve systemic outcomes. Rodrigues-
Bigaton et al. (2012) demonstrated that TMD
treatment significantly improved posture [11],
while Gomes et al. (2014) confirmed functional
benefits of combined occlusal splint and
physiotherapy interventions [12].

Limitations

20(4) 2234-2238, 2025
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¢ Sample limitations: Only males were

included due to sociocultural

constraints, limiting generalizability.

o Design limitations: The cross-
sectional design prevents causal
inferences.

e Statistical power: Modest sample size

restricts robustness of subgroup

analysis.

Photogrammetry studies (Chaves et al., 2008)
suggest that future research using standardized
posture assessment tools may enhance

reliability [10].

Future Directions

e Conduct longitudinal studies to assess
progression of postural and plantar
adaptations over time.

e Include female participants to

account for gender-based differences.

e Explore the mechanistic pathways
linking TMD dysfunction with distal
biomechanical alterations, as suggested
by Cephalometric and postural studies
[13].

Conclusion

Temporomandibular ~ disorders  influence

systemic biomechanics, including postural
alignment and plantar pressure distribution.
Findings from study,
supported by a growing body of literature,

confirm the kinetic chain model, emphasizing

our observational

the need for holistic evaluation and
rehabilitation. Integration of postural and
plantar pressure assessments into TMD

management may enhance clinical outcomes
and promote long-term functional recovery.
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