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ABSTRACT

Somatic dysfunction is considered a central concept for the theory and practice of osteopathy,
but its relevance to the modern profession is questionable due to its unclear pathophysiology
and poor reliability of detection. This article will explore the factors that may produce
clinical signs attributed to somatic dysfunction and discuss the plausibility of the concept. A
conceptual model is presented for the clinical diagnostic cues attributed to intervertebral
somatic dysfunction, where signs of dysfunction arise from tissue and neurological factors
related by a cycle of tissue injury and nociceptive-driven functional changes. Finally, the
relevance of the concept of somatic dysfunction to the modern osteopathic profession is
discussed and recommendations for the osteopathic profession are made.
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INTRODUCTION
Long before the inception of osteopathy, practitioners of manual therapy tried to
understand and explain the causes and relevance of clinical palpatory findings which appear
to be associated with patient complaints and resolve following manual manipulation. Over
the years, many theories, both simple and complex, were postulated to explain the palpatory
findings and provide a rationale for manual treatment.
Somatic dysfunction, and its predecessor term ‘osteopathic lesion’, has been
considered a central concept of the theory and practice of osteopathy for over a hundred
years.1, 2 For many practitioners, the term represents a single clinical entity, diagnosed
exclusively by osteopaths using palpation, that impacts pain, function, and general health, and
is appropriately treated using manipulation. For others, somatic dysfunction represents an
anachronistic, obsolete concept from the early 20th century that reinforces the belief in an
esoteric, structural cause of pain. This article will explore the factors that may produce
clinical signs attributed to somatic dysfunction and discuss the plausibility and relevance of
the concept of somatic dysfunction to the modern profession. The author contends that a
broad conceptual model for these palpatory cues may assist clinical reasoning during physical
examination, but that the term ‘somatic dysfunction’ no longer has clinical utility when
formulating a diagnosis or describing clinical findings to other practitioners.
Somatic dysfunction has been defined as ‘impaired or altered function of related
components of the somatic (body framework) system: skeletal, arthroidal, and myofascial
structures, and related vascular, lymphatic, and neural elements.’3 It is proposed to be a
reversible, functional disturbance that predisposes the body to disease,4 where manipulation
is the specific and effective treatment.5 The term can be used broadly to denote dysfunction
of a group of tissues or a region, or used more specifically for dysfunction of a single
articulation. Somatic dysfunction is not synonymous with spinal pain, and palpable signs of

2

dysfunction may be detected in symptomatic and asymptomatic individuals. 6 It has been
proposed that the presence of somatic dysfunction in asymptomatic individuals creates
biomechanical and neurological consequences which predispose the individual to pain and
other health complaints.4, 7 This article will focus on the concept of somatic dysfunction of
the articulations of the spinal segment, alternatively termed intervertebral somatic
dysfunction, intervertebral dysfunction, intervertebral lesion, or segmental dysfunction.8-10
The author has previously explored the concept of somatic dysfunction in relation to
modern evidence and suggested a model to explain the probable sources of the palpable signs
of dysfunction.8, 9, 11 In a 1999 article,8 the author argued that the concept of somatic
dysfunction was largely based on outdated research and that advances in the fields of motor
control and pain science necessitated changes to the concept. In 2003, the author suggested a
model that included patho-anatomical factors associated with strain and degeneration and
nociceptive-driven functional consequences.9 This model was not intended to describe
somatic dysfunction per se but to offer a variety of plausible causes of the clinical signs
attributed to somatic dysfunction. Because of advances in relevant evidence, this topic now
requires further consideration and discussion.
Somatic dysfunction is claimed to be detected by palpation using four cardinal clinical
signs: tenderness, asymmetry, range of motion abnormality, and tissue texture changes.1, 5, 12,
13

The mnemonic TART or ARTT is commonly used as a memory aid for these clinical

signs. Some authors do not include tenderness as a clinical sign1 or substitute ‘sensitivity’ for
tenderness.5 At least two of these signs must be present for a diagnosis of somatic
dysfunction.13 Most authors consider motion restriction an important feature of somatic
dysfunction5, 13, 14 although some authors describe motion abnormality as being either reduced
or increased.1, 12 The reliability for the detection of these clinical signs will be discussed later
in this article.
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Somatic dysfunction is often described as a reversible functional disturbance4 and is
not considered to still be somatic dysfunction when pathology is present.15 To consider all
likely causes of the diagnostic cues of somatic dysfunction, the author proposes that tissue
strain and degenerative joint change, such as that affecting the zygapophysial joints or
intervertebral discs, must be taken into account in addition to the purely functional changes.
Although strain and degenerative pathologies can be considered as comorbidities to the
functional disturbances,11 the inability to differentiate the causes of palpatory cues using
palpation alone is reason to include both pathological and functional aspects in any model of
the palpatory cues of dysfunction. Other pathologies, such as inflammatory arthritides, may
also potentially produce palpable change, but these conditions may be differentiated from
functional and degenerative causes through the clinical history and other clinical tests.
The proposed causes of clinical signs attributed to somatic dysfunction are largely
speculative and lack high-quality supporting evidence, but the author contends that it is
possible to present plausible causes for the commonly cited clinical signs based on the
available evidence.

TISSUE FACTORS CONTRIBUTING TO THE CLINICAL SIGNS OF SOMATIC
DYSFUNCTION
Many tissue factors, linked by a natural history of injury and degenerative change, are
likely to contribute to the palpable cues of somatic dysfunction. Tissue factors that may
contribute to these palpable cues include injury and inflammation of the zygapophysial joint;
entrapment or extrapment of synovial folds within the zygapophysial joint; connective tissue
remodelling within and around the zygapophysial joint; and derangement or degeneration of
the intervertebral discs.9 Other pathologies not discussed in this article may also create
palpable signs, but the patient’s history will provide information about the likelihood of local
4

and systemic pathology, such as inflammatory arthritides, which can be confirmed with
additional medical tests.
Injury to the zygapophysial joint
Sprain of the zygapophysial joint has been postulated as a cause of spinal pain and
intervertebral dysfunction.9, 16 Studies using diagnostic anaesthetising blocks have confirmed
that the zygapophysial joint is a common source of spinal pain and can produce both local
and referred pain.16, 17 Although the cause of pain remains elusive, zygapophysial joint
capsule tears and avulsion fractures have been identified following injury.16
Trauma may therefore cause zygapophysial joint capsule sprain, inflammation, and
joint effusion, as well as injury to other tissues around the intervertebral segment. As a
result, it is plausible that sprain and effusion may cause or contribute to all of the diagnostic
signs of segmental somatic dysfunction: pain and deep paraspinal tenderness from ligament
and capsule inflammation, restricted joint motion with altered joint end-feel from joint
effusion and tissue congestion, and tissue texture changes such as hardness or ‘bogginess’
from inflammation and congestion of the periarticular muscles and tissues.
Although zygapophysial joint sprain seems to be a plausible cause of acute spinal
pain, there is a lack of supporting clinical evidence. Nazarian et al.18 investigated cervical
and lumbar zygapophysial joint inflammation in symptomatic patients using diagnostic
ultrasound but were unable to demonstrate abnormal echogenicity in or adjacent to the joints.
Fryer and Adams19 examined five volunteers with acute unilateral ‘crick in the neck’ pain
within 24 hours of pain onset; the authors postulated that this population would be likely to
have inflammatory signs. Volunteers were examined to determine the side and level of neck
pain, and the examination was followed by magnetic resonance imaging of the neck. No
evidence of cervical joint inflammation or joint effusion was detected, but the study could not
discount the possibility that occult inflammation was present and more sensitive imaging
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methods were necessary for detection.19 Therefore, if inflammation does occur in the
zygapophysial joints in volunteers with acute benign neck pain following trivial trauma, it
must be subtle.
Entrapment or extrapment of synovial folds
Entrapment or extrapment of synovial folds has been proposed as a mechanism for
acute spinal joint pain with locking.5, 16, 20 Meniscoid-like synovial folds occur within the
zygapophysial joints of the lumbar and cervical spine and act as ‘passive space-fillers’ that
fill peripheral non-congruent parts of the joint in its neutral position but displace when the
joint moves.16, 20
Some authors have speculated that these synovial folds become entrapped (swollen
and inflamed from minor trauma that prevents the gliding of the opposing joint surfaces) or
extrapped (buckled and caught on the joint margin during full flexion that prevents the
superior joint surface from gliding downwards and backwards).5, 16, 20 The clinical
significance of these synovial folds is largely unknown, but they are likely injured and
become a source of pain in traumatic neck conditions such as whiplash.20 The entrapment
and extrapment hypotheses seem plausible for somatic dysfunction where the spinal joint is
acutely painful and ‘locked’ in flexion, but these explanations are speculative because of lack
of direct evidence.16, 20
Articular connective tissue changes
Intra-articular adhesions, joint fibrosis, and ligament laxity have all been suggested as
consequences of injury and causes of disturbed joint mobility.8, 9, 21-23 Adhesions within the
zygapophysial joint have been suggested as a cause of restricted segmental mobility.21, 22
Although adhesions have been observed in rats following zygapophysial joint immobilization
by surgical fixation,22 evidence is lacking in humans. Intra-articular adhesions would not
account for acute or transient hypomobility because of the time required for adhesion

6

formation, but adhesions should be a theoretical consideration where chronic segmental
hypomobility follows a period of immobilization.
Alternatively, ongoing strain and injury to the zygapophysial capsule and capsular
ligaments may produce remodelling and lengthening of these connective tissues. Ongoing
strain may cause viscoelastic creep, injury, and remodelling of the joint ligaments, leading to
long-term ligament laxity and joint hypermobility.23, 24 Injured ligaments heal with scar
tissue, which weakens the biomechanical properties of the tissue and does not completely
recover over time.25, 26 Although somatic dysfunction is typically proposed to involve
segmental hypomobility,5, 14, 27 some authors state that the clinical sign of ‘altered’ motion in
somatic dysfunction also includes hypermobility.1, 12 Where segmental hypermobility has
developed, the segment may become more susceptible to further injury and sprain, which
would reinforce other clinical signs of dysfunction, such as tenderness and tissue texture
change.
In either case, connective tissue remodelling of the capsule and ligaments may be
responsible for long-term mobility changes. There is greater evidence of ligament laxity and
hypermobility than for hypomobility associated with spinal pain, particularly following
trauma such as whiplash,23 and, given the lack of direct evidence for intra-articular adhesions
and capsule fibrotic changes in humans, these potential causes of hypomobility are more
speculative. However, intra-articular adhesions may be more plausible causes of joint
hypomobility when injury is followed by a prolonged period of immobilization.22
Intervertebral disc degeneration
Intervertebral discs are a source of chronic low back pain but usually cannot be
diagnosed from either the history or physical examination.16, 28 Some authors have attributed
signs of segmental somatic dysfunction, such as pain from manual pressure and end-range
motion testing, to internal disruption of the disc and migration of the nucleus.21, 29, 30
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Although disc degeneration can be unrelated to spinal pain or symptoms,31, 32 degeneration
reduces motion of the segment in all directions which potentially may be detected by motion
palpation and accessory motion testing.33, 34 Injury to the disc can produce reflex multifidus
contraction35 and potentially produce palpable paraspinal tissue change, but the evidence for
abnormal electromyographic activity associated with palpatory findings is lacking.36-38
Therefore, intervertebral disc injury, disruption and degeneration have the potential to
produce many of the cardinal signs of somatic dysfunction, particularly reduced segmental
motion. Other specific inflammatory arthritides and spinal pathologies may also cause pain
and palpable cues, but are not considered here because they typically will be identified by
clinical history and diagnostic imaging and are not commonly the result of minor injury or
degenerative change.

NOCICEPTIVE-DRIVEN FUNCTIONAL CHANGES CONTRIBUTING TO THE
CLINICAL SIGNS OF SOMATIC DYSFUNCTION
Neurological models for somatic dysfunction have gained the most acceptance and
longevity in the osteopathic profession. Korr developed the ‘facilitated segment’ model39, 40
based on pioneering research conducted in the 1940s and 1950s. His research suggested
myofascial insults could produce exaggerated segmental motor and sympathetic responses.4143

However, this research had major shortcomings and did not validate the somatic

dysfunction concept.44, 45 In Korr’s model, aberrant afferent input into the spinal cord
following poorly executed movement or trauma was proposed to ‘facilitate’ and lower the
threshold of spinal interneurons, producing exaggerated sensory, motor, and sympathetic
outflow from the involved segment. In 1990, Van Buskirk offered a modification of the Korr
model that emphasised the importance of the nociceptor in producing motor and sensory
responses.46 Van Buskirk also highlighted the possible role of the nociceptor axon reflex in
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producing tissue changes.46 In both models, segmental motion disturbances were attributed
to muscle contraction or contracture, and tissue changes were largely attributed to muscle
contraction. However, there is little evidence that abnormal muscle contraction is associated
with somatic dysfunction36, 37 and abnormal electromyography activity has not been found in
the deep paraspinal spinal muscles that appear abnormal to palpation at rest in recent
studies.38, 47
As our understanding of pain science has expanded in recent decades, Korr’s concept
of the facilitated segment model has largely been superseded by the modern concept of
central sensitisation. The two concepts share several similar features, including initiation by
a bombardment of afferent activity, sensitisation of dorsal horn neurons, and facilitation of
nociceptive pathways. However, the facilitated segment model emphasised sympathetic
motor effects and segmental changes and provided a rationale for manipulative treatment to
influence both musculoskeletal and visceral complaints,7 whereas central sensitisation was
developed to explain the pain experience and involves all forms of pain sensitisation that
arise within the central nervous system (CNS), including the higher centres.48 Central
sensitisation occurs when nociceptor inputs trigger a prolonged increase in the excitability
and synaptic efficacy of neurons in central nociceptive pathways.49 Functional and
anatomical reorganisation in the dorsal horn and higher centres of the CNS produce
prolonged nociceptive pathway activation. The underlying neuroplastic processes have been
well described elsewhere.49, 50 Dorsal horn neuronal hyperexcitability has been demonstrated
following painful facet joint injury,51 although nociceptive input and subsequent sensitisation
may originate from input by any innervated tissue.
The clinical features of central sensitisation are hyperalgesia, where normally painful
stimuli produce exaggerated pain; allodynia, where normally non-painful stimuli such as light
touch or motion produce pain; and a general increase in responsiveness to a variety of other
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stimuli.52 The exaggerated pain response to stimuli may outlast the original peripheral tissue
injury, resulting in the pain transitioning to a CNS origin. Therefore, central sensitisation,
with its aspects of hyperalgesia and allodynia, explains the clinical finding of tenderness
when assessing for somatic dysfunction, even when a tissue source of injury may no longer
be present, although tenderness may be widespread if sensitisation is a key process. The
clinical implications of centrally generated pain to osteopaths are profound and will be
discussed later.
Activated nociceptors may also contribute to tissue texture changes attributed to
somatic dysfunction. Neurogenic inflammation regularly accompanies excitation of primary
afferent nociceptors. Activated nociceptors may act in a motor fashion where antidromic
action potentials from the spinal cord to the periphery cause secretion of potent proinflammatory neuropeptides from these sensory fibres to promote tissue inflammation.53, 54
These ‘dorsal root reflexes’ have been found to occur in joint afferents following
experimental joint arthritis55, 56 and are likely to substantially contribute to inflammation in
peripheral tissues.54 Neurogenic inflammation has also been suggested as a possible
mechanism for the inflammation and signs associated with somatic dysfunction. 9, 57
Although dorsal root reflexes and neurogenic inflammation are triggered by local factors in
the peripheral tissues, neurogenic inflammation may also be generated from descending
central pathways. Stimulation of the periaqueductal grey matter in the midbrain has been
shown to produce dorsal root reflexes in a frequency-dependent manner.58 Therefore,
neurogenic inflammation may be responsible for causing or contributing to tissue texture
changes and the tissue inflammation may or may not be related to existing peripheral tissue
injury.
From a clinical perspective, pain adversely affects motor control, muscle activation
and size, sensorimotor integration, and proprioception. Atrophy of deep paraspinal muscles
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at the level of the painful segment has been reported in low back pain and may occur
rapidly.59-62 Atrophy of deep muscles may potentially be another source of abnormal
palpatory findings, although atrophy has not been demonstrated in healthy participants with
palpable cues.63
These nociceptive-driven functional changes may explain some of the palpable
findings attributed to somatic dysfunction, specifically, central neuroplasticity and
sensitisation contributing to pain and tenderness and neurogenic inflammation contributing to
tissue texture changes. Although some authors4, 46 have speculated that such changes may
also be initiated by noxious input from viscera, the effects would likely be diffuse over
several segments rather than localised to a single ‘segmental dysfunction’ because of the
convergence of visceral afferents in the dorsal horn.57

PLAUSIBLE CAUSES FOR THE CLINICAL SIGNS OF SOMATIC DYSFUNCTION
A multitude of neurological and tissue factors may cause or contribute to the palpable
cues attributed to somatic dysfunction. Nociceptive-driven functional changes may produce
alterations in tissue texture and pain sensitivity, two of the cardinal features attributed to
somatic dysfunction by osteopaths. Additionally, it seems likely that a number of comorbid
processes involving tissue injury and degeneration will also contribute to tissue texture and
range of motion changes and to activation of nociceptive pathways.
Somatic dysfunction is commonly described as being acute or chronic,5, 13 and these
stages likely relate to acute tissue inflammation or long-term degenerative change, with both
potentially accompanied by neurological and functional changes. In the acute stage of
dysfunction, tenderness is most easily explained by nociceptor activation and peripheral
sensitisation following tissue injury. In the longer term, nociceptive-driven neuroplastic
changes in the dorsal horn and higher CNS potentiate pain and tenderness.
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Clinical signs of asymmetry, such as apparent asymmetry of paraspinal fullness, may
be caused by tissue or motor changes affecting one side of the spine more than the other.
Osteopathic texts and associated biomechanical models have posited that asymmetry of bony
landmarks, such as transverse or spinous processes of vertebra, are clinical signs of
dysfunction.1, 5, 13 It has been proposed that a spinal segment may adopt a ‘pathological’
neutral resting position when there is major motion loss in one direction1 or that restricted
facet glide in flexion or extension may position the joint in a rotated or laterally flexed
position.64 However, these asymmetries and their proposed causes are entirely speculative,
and natural asymmetry of bony landmarks is likely to be common and a confounder for this
diagnostic sign.
Segmental motion changes in the acute stage of dysfunction may be caused by
inflammatory changes and tissue fluid congestion following injury to segmental soft tissues,
such as muscles, ligaments, and the joint capsule, and may be contributed by neurogenic
inflammation. Despite the lack of evidence of deep inflammation in benign acute spinal pain,
periarticular tissue congestion and synovial effusion could potentially occur and produce
tissue resistance to full movement. Synovial fold extrapment may be responsible in rarer
cases of ‘locked’ low back in flexion, but this mechanism is more speculative. Degenerative
changes of the disc and zygapophysial joint, remodelling, and fibrosis of the joint capsule and
surrounding connective tissues have the potential to cause long-term changes to the motion of
the segment, either decreased or increased mobility. Further, muscle activity may contribute
to motion changes. Reflex muscle guarding seems unlikely unless substantial injury to deep
spinal structures has occurred, but voluntary and non-voluntary guarding behaviour due to
hypervigilance and fear of pain may potentially cause motion restriction, although these
changes will likely be regional rather than segmental.

12

Tissue texture abnormalities are most likely caused by inflammation associated with
acute injury of the spine and surrounding tissues, neurogenic inflammation associated with
activated nociceptors and nociceptive pathways, and guarding behaviour from muscles
unable to fully relax. Additionally, deep muscle atrophy associated with spinal pain may be a
source of texture change.

A MODEL FOR THE CLINICAL SIGNS OF SOMATIC DYSFUNCTION
In the following Figure, a model is presented for the clinical signs attributed to
somatic dysfunction based on previous models by the author.8, 9 This model does not present
somatic dysfunction as a single clinical entity but as the production of clinical signs from
nociceptive-driven functional changes and comorbid patho-anatomical tissue factors
associated with strain and degeneration. Different factors may predominate in different
individuals. This is a model for the palpatory clinical signs attributed to somatic dysfunction
and not for spinal pain, and these palpable signs may exist with or without the presence of
symptoms.
Dysfunction is likely initiated by tissue injury, either macro or repetitive microtrauma. Injury of the joint capsule, periarticular soft tissues, or annulus of the disc will
produce inflammation and activate nociceptors. Injury and activation of nociceptors may or
may not involve conscious awareness of pain because pain is an output of the brain and
modified by many factors.49, 57 Activation of nociceptors and nociceptive pathways may
produce dorsal root reflexes to promote neurogenic tissue inflammation. This nociceptive
drive may alter the motor activity of related musculatures,65-67 most likely inhibiting the
activity of deep segmental musculature while increasing the activation of superficial, multisegmental musculature.36, 37 If pain is present, voluntary and involuntary guarding behaviour
may further increase the motor output.
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The nociceptive drive may also produce sympathetic arousal and, in the long-term,
have an adverse impact on visceral and immune function.7, 46 Traditional models of somatic
dysfunction propose that ‘bottom up’ segmental neural reflexes produce somato-visceral
changes,7, 39, 40 but it is more likely that the pain experience influences the higher centres to
produce generalised stress responses and autonomic arousal which cause long-term health
consequences.44, 68 Acute pain increases sympathetic activity and blood pressure, and,
although the effects of chronic pain are more complex, chronic pain is also associated with
sympathetic drive and hypertension.69
In the presence of pain, proprioception and motor control become impaired,65-67, 70-76
potentially leaving the segment and region more vulnerable to further injury. Back pain
appears to produce a change in motor strategy to protect and unload the injured structure,
inhibiting the activation of deep spinal muscles and increasing activation of superficial
lumbar musculature.36, 37, 77 These changes may affect the fine motor control of the region.
Individuals with chronic neck pain have been found to have jerky and irregular cervical
motion70 and poorer position acuity than healthy controls.70-73 Neck pain patients also
demonstrate greater postural sway,74 a characteristic shared by patients with low back pain.75,
76

Evidence suggests that pain affects the motor brain, reducing the map volume of muscles

in the primary motor cortex and ‘smudging’ the muscle representation of different muscles in
the cortex.65-67 Thus, activated nociceptive pathways and the experience of pain are likely to
cause poorer position acuity, motor control and stability of the painful segment or body
region and to predispose to further injury.
Over time and with repeated strain and injury, degenerative changes may occur to the
disc and zygapophysial joints, and even though the role of genetics may be greater than
loading and lifestyle in degenerative disc disease,78, 79 the factor most strongly correlated with
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degeneration is age.80 Degenerative change to the spinal joint complex will likely produce
long-term segmental motion change, either hypermobility or hypomobility.
Although osteopathic practitioners will not be able to distinguish the underlying
causes of the clinical signs they palpate, this conceptual model (Figure) may be helpful in
guiding the clinical reasoning of the practitioner when considering the likely underlying
processes associated with palpable signs of dysfunction. Osteopaths should also be aware
that not all of these factors may be amenable to manual treatment.

SOMATIC DYSFUNCTION: RELEVANCE TO THE MODERN PROFESSION
Although the concept of somatic dysfunction is embraced by many osteopaths as
being central to the practice of osteopathy,4 others consider it an anachronistic concept that
threatens to bring ridicule on the profession, similarly to the discredited chiropractic
subluxation.81 Despite somatic dysfunction being listed as an International Classifiable
Disease (ICD) with the World Health Organisation (under ‘M99 Biomechanical lesions, not
elsewhere classified’),82 the term somatic dysfunction is vague and has no defined
pathophysiology. The ICD classification most likely serves the interests of United States
osteopathic physicians who use the item numbers for billing and reimbursement purposes, but
the classification has little relevance to osteopaths outside the United States or to members of
other professions.
Further, this author suggests that the use of the term ‘somatic dysfunction’ has little
clinical meaningfulness for diagnostic purposes, given its lack of specificity and the
likelihood that different processes produce these palpatory cues. Because the term is vague
and lacks a clear pathophysiology, there is little value in communicating the presence of
somatic dysfunction in patients to other osteopaths when more precise descriptors, such as
restricted motion or tenderness, can be used. There would be even less value in declaring the
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presence of somatic dysfunction to practitioners from other professions, given the term is
rarely used or understood outside the profession. Despite this, the author is aware of private
practitioners and practitioners in teaching clinics that use this term in a written diagnosis.
The author has attempted in previous articles to provide a plausible explanation for
the clinical phenomena attributed to somatic dysfunction, taking into account both functional
changes and tissue comorbidities,8, 9 and has provided an updated model in this article. Given
the model’s focus on physical palpable signs, the factors considered in this model are largely
biomedical, but the author does not wish to imply that practitioners should only consider
biomedical factors in patient management. Management of patients should include
consideration of tissue, neurological and biopsychosocial factors and this will be discussed in
a future article.
Diagnostic reliability and validity
When considering the clinical meaningfulness of the term somatic dysfunction,
diagnostic reliability and validity must be considered. For a clinical test to be useful, it
should be reliable, where repeated measures by the same or different examiners yield the
same result, and valid, where the test is measuring what it is intended to measure.83 The
diagnostic reliability of many of the indicators of somatic dysfunction is poor.84-86 Palpation
of tenderness has acceptable inter-examiner reliability, but reliability for palpation of
segmental motion restriction or tissue texture changes is generally poor.84-86 The reliability
for assessment of asymmetrical bony landmarks is fair to poor,87 unless substantial
asymmetry exists.88
Evidence suggests that consensus training can substantially improve the reliability of
these findings between practitioners,89, 90 although the validity of these consensus findings
still remains to be explored. Other studies have found improved reliability when using a
combination of diagnostic tests to detect symptomatic joints, provided pain provocation is
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one of the test procedures.91-94 However, these tests may simply be locating a symptomatic
joint or region of hyperalgesia, which is not necessarily analogous to somatic dysfunction.
Further, the relevance of somatic dysfunction to health status or disease is
unestablished. The validity of postural and structural asymmetry as indicators of dysfunction
is dubious, given the lack of association with such findings and back pain.95 A few
researchers have attempted to link palpatory findings of somatic dysfunction to patient
conditions,96, 97 but the poor reliability for detecting most of the clinical cues undermines the
credibility of any reported associations. The lack of reliability for detection and lack of
validity for association with pain or disease of these clinical signs undermines the traditional
osteopathic claim that somatic dysfunction is important in health and disease.
Confounders for palpatory diagnosis
The osteopathic concept of somatic dysfunction is based on biomedical and
biomechanical models, where physical clinical findings signal a functional abnormality and
subsequent manipulative treatment normalises the function. In addition to poor diagnostic
reliability, pain science further confounds the belief that palpation identifies a tissue basis for
dysfunction. Palpation of tissue tenderness and texture changes are traditionally thought to
implicate the underlying tissues, but tenderness of normal tissue may be evoked due to
allodynia and CNS sensitisation and texture change may be produced in normal tissue from
neurogenic inflammation in some individuals. Osteopaths must therefore be aware of the
signs of central sensitisation, such as widespread pain and hyperalgesia, chronicity of
symptoms, and intolerance to a variety of stimuli, to better interpret the relevance of their
clinical findings.52 This proposed conceptual model (Figure), along with a sound knowledge
of pain science and signs of central sensitisation, may aid clinical reasoning and interpretation
of physical findings.
The language of dysfunction
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The medical language used with patients can have a powerful influence on a patient’s
appreciation of their condition. Communication can be reassuring and empowering or can be
disempowering and reinforce fear avoidance behaviour and catastrophizing in patients. In
recent decades, biopsychosocial factors in patients–such as their understanding (or
misunderstanding) of their condition and their resultant behaviours to pain–have been
suggested to have a strong influence on the course and prognosis of pain and disability.98, 99
Historically, osteopathic manipulative treatment was developed within a
biomechanical conceptual framework and has given rise to a disparate range of labels for
alleged dysfunctions. The use of jargon terminology may be disempowering for many
patients because essentially benign dysfunctions (typically minor movement impairments)
may be interpreted as being serious impairments with long-term consequences and requiring
ongoing passive manual treatment for correction.
The language associated with the 1950s Fryette biomechanical model,64 a model
commonly taught in the United States and Europe, typically uses complex ‘positional’ labels
to describe segmental dysfunction. This model is still used in many current osteopathic
texts,1, 5, 27, 100 despite having been largely discredited.101-105 Even though these positional
terms are qualified as describing motion restriction or motion preference rather than joint
positions,1 the positional labels of dysfunction that include ‘flexed and rotated’ vertebra,
‘anteriorly rotated’ innominate bones, or ‘superiorly subluxed’ first ribs inevitably imply the
erroneous concept of a ‘bone out of place’. Using such language may confirm the impression
of a serious structural disorder in the mind of a fearful and suffering patient, leading to
catastrophizing, fear avoidance behaviour and unnecessary dependency on treatment.
In this author’s view, positional terminology is anachronistic and potentially harmful.
Motion restriction terminology is a preferable means of defining the motion characteristics of
a segment because it does not reinforce the message of a fixed displacement in the mind of
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the patient or practitioner. Even the use of the term ‘somatic dysfunction’ may convey a
similar message to the patient unless it is deconstructed and demystified. This term arguably
has little meaning when describing the characteristics of dysfunction to other osteopaths, let
alone to patients, so the use of the term is best restricted to theoretical consideration of the
nature of dysfunction and causes of palpatory signs.
At present, we know little about how often the term ‘somatic dysfunction’ is used,
how much significance osteopaths place on it, and what messages osteopaths convey to their
patients about their physical findings and diagnosis. It is likely that the use of this term in the
profession varies greatly throughout the world. Therefore, the international osteopathic
profession needs to examine, discuss, and research this topic in a collaborative way to deliver
a cohesive, evidence-based message about this topic.

CONCLUSION
A conceptual model has been presented that describes plausible causes of palpatory
diagnostic cues commonly attributed to intervertebral somatic dysfunction. This model will
assist the clinical reasoning of the practitioner when interpreting palpatory findings. Somatic
dysfunction has not been presented as a single clinical entity, but as numerous neurological
and comorbid tissue factors involved in a cycle of minor injury, degenerative change, and
resultant nociceptive and neurological consequences. Palpation alone cannot differentiate the
underlying causes of the clinical signs of dysfunction, so these signs must be interpreted in
the context of the case history, injury, chronicity, and evidence of sensitisation.
Somatic dysfunction is a concept that is considered central to osteopathic philosophy
by many in the profession. However, given the term’s lack of specificity, the likelihood that
many factors contribute to the clinical signs, the lack of reliability for detecting most of the
clinical features, and the disempowerment that may accompany the use of jargon medical
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labels, it has been argued that this term has no clinical utility for diagnostic purposes or for
communicating a diagnosis to patients or other practitioners. Thus, while the concept may
have usefulness as a model for interpreting palpatory diagnostic signs and aiding clinical
reasoning for manipulative treatment, its use as a diagnostic label in the practice setting
should be abandoned. There is an ongoing need to investigate osteopathic theoretical
concepts and reflect on the available evidence, so the author recommends that the
international profession examine, reflect, and discuss this issue of somatic dysfunction in a
considered and collaborative way.
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Figure: A model for the clinical signs attributed to intervertebral somatic dysfunction
(modified from Fryer 2003). The clinical signs of tenderness, range of motion change, and
tissue texture change are accounted for in this model. The clinical sign of asymmetry will be
evident if the above tissue factors affect one side of the intervertebral segment more than the
other side.

