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Perspective
Changing the Narrative in Diagnosis
and Management of Pain in the
Sacroiliac Joint Area
Thorvaldur S. Palsson, William Gibson, Ben Darlow, Samantha Bunzli,
Gregory Lehman, Martin Rabey, Niamh Moloney, Henrik B. Vaegter,
Matthew K. Bagg, Mervyn Travers

The sacroiliac joint (SIJ) is often considered to be involved when people present for
care with low back pain where SIJ is located. However, determining why the pain has
arisen can be challenging, especially in the absence of a specific cause such as pregnancy,
disease, or trauma, when the SIJ might be identified as a source of symptoms with
the help of manual clinical tests. Nonspecific SIJ-related pain is commonly suggested to
be causally associated with movement problems in the SIJ(s)—a diagnosis traditionally
derived from manual assessment of movements of the SIJ complex. Management choices
often consist of patient education, manual treatment, and exercise. Although some
elements of management are consistent with guidelines, this Perspective article argues
that the assumptions on which these diagnoses and treatments are based are problematic,
particularly if they reinforce unhelpful, pathoanatomical beliefs. This article reviews the
evidence regarding the clinical detection and diagnosis of SIJ movement dysfunction. In
particular, it questions the continued use of assessing movement dysfunction despite
mounting evidence undermining the biological plausibility and subsequent treatment
paradigms based on such diagnoses. Clinicians are encouraged to align their assessment
methods and explanatory models with contemporary science to reduce the risk of their
diagnoses and choice of intervention negatively affecting clinical outcomes.
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L ow back pain (LBP) is the leading cause of disability
worldwide.1 A significant proportion (16%–35%)
of these presentations are thought to involve the

sacroiliac joint (SIJ) complex.2–5 The 3 broad categories of
SIJ pain are6: pregnancy-related SIJ pain, specific
pathology of the SIJ (eg, spondyloarthropathy or fracture),
and SIJ-related pain of other origin.7,8 Pain of unknown or
nonspecific onset is the focus of this article and will
collectively be referred to as nonspecific SIJ-related pain.
When a patient seeks care because of pain in the low
back, pelvic girdle region, or both, the role of the health
care professional is to perform a thorough examination
that considers diagnoses of specific pathology, screens for
risk of pain persistence, and directs appropriate care.9

Traditionally, the SIJ has been considered as part of the
diagnostic triage for LBP, with clinicians seeking to draw a
distinction between LBP with or without SIJ involvement.
The involvement of the SIJ in LBP has been simplified into
a role as a local source of nociception or as a
dysfunctional biomechanical junction (with either too
little or too much movement occurring), either becoming
painful itself or driving symptoms elsewhere, for example,
in the lumbar spine.10 Thus, clinicians have sought to rule
in or rule out the SIJ as a nociceptive source and/or
implicate SIJ movement dysfunction as the cause for local
and/or remote symptoms.

It is important to draw a distinction between SIJ-related
pain and what is considered to be SIJ movement
dysfunction, because the use of overlapping terminology
can result in confusion.10 The SIJ can be inferred as a
source of local nociception using well-documented pain
provocation tests.11 However, the outcome of these tests
does not inform the clinician why the structures are
sensitive. Frequently, movement dysfunction of the SIJ is
credited with being a driver of increased local tissue
sensitivity and subsequent symptoms. However, the
biological plausibility of reaching such conclusions based
on movement detection and palpation of the SIJ has been
questioned for more than 10 years.10,12 Nonetheless, this
concept and the associated tests are still taught on clinical
curricula and are widespread in clinical practice
throughout the world.13 Thus, the present article aims to
review this important topic within the context of current
knowledge. Drawing parallels from the LBP literature, the
potential unhelpful consequences of diagnostic and
management narratives that communicate movement
dysfunction as the cause or contributor toward pain will
be considered. On the basis of this information, we offer
recommendations for practice that align with current
evidence.

Implying SIJ Involvement
Local Tissue Sensitivity at the SIJ
During assessment, pain provocation tests can diagnose
the SIJ as a source of local sensitivity.11 Here, the examiner

manually applies mechanical stress either directly to the
pelvic girdle (eg, sacral thrust, gapping and compression
tests) or indirectly through the hip, causing a shearing
stress (thigh thrust test) or torsion (Gaenslen test) in the
SIJ. A more detailed description of each of these tests is
provided by Laslett et al.11 These useful clinical tools
demonstrate good diagnostic validity and can discriminate
SIJ-related pain11,14,15 from other potential nociceptive
sources such as the lower back or the hip. On the basis of
the outcome of these tests, clinicians can appropriately
interpret positive pain-provocation tests as indicative of an
increase in SIJ tissue sensitivity.

SIJ provocation tests do not, however, provide the
clinician with insight as to why these structures are
sensitive and are therefore incapable of confirming too
little or too much movement. However, mechanical
sensitivity is merely 1 component of the pain experience
that is produced by the brain in response to perceived
threat to body tissue.16 The evaluation of threat by the
brain is a complex process that is not fully understood.
However, there is clear evidence that this evaluation
integrates information from multiple domains, including
peripheral nociception.17 There are many highly
innervated components of the SIJ, including joint capsule,
ligaments, and subchondral bone.18–20 A more detailed
description of the anatomical construct of the pelvic girdle
can be found in Vleeming et al.21 The mechanical stress of
these provocation tests can therefore induce symptoms
that align with the patient’s reports. Nociceptive
information from peripheral tissues is important in threat
assessment and the subsequent experience of pain.22 It is
sensible to consider the SIJ as a potential source of
nociception in light of the rich supply of neural fibers
with nociceptive abilities18,19 and that these can be
involved in the experience of pain.23,24 Trauma or other
aberrant loading to the intra- and/or extra-articular joint
structures7,8,25 or a direct chemical stimulus26,27 is highly
likely to stimulate nociceptive fibers. If the SIJ is
diagnosed as a source of nociception, further clinical
examination is often undertaken with the goal of
establishing specific underlying movement dysfunctions of
the SIJ. This dysfunction is then suggested as a means of
explaining the local sensitization. The assessment of SIJ
movement dysfunction is typically done via clinical tests
involving movement detection and palpation.28–30

Consequentially, the diagnostic and therapeutic narrative
that is communicated to patients can become extended
from mechanical sensitivity at the SIJ to their symptoms
being attributable to a specific movement dysfunction of
the SIJ. However, the coexistence of signs (as determined
by SIJ pain provocation tests) and symptoms, and a
hypothesized movement dysfunction, does not mean these
are causally related. In fact, experimental data suggest that
the number of positive pain provocation tests is related to
pain sensitivity and verbal reports of pain intensity in the
SIJ region.27 In addition, although the sensitivity of SIJ
tissues can be validly assessed, determining the presence
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of a movement dysfunction is considerably more
speculative, as outlined below.

Explaining SIJ Pain as a Consequence of SIJ
Movement Dysfunction: Is This Plausible?
Purported SIJ movement dysfunctions often have labels
such as structural weakness, asymmetry, instability,
stiffness, or positional faults (eg, torsion, upslip, or
downslip) of the joint(s) or associated structures. In this
article, these labels are collectively referred to as
“movement dysfunctions.”

The accuracy of this clinical reasoning process is
dependent on biological plausibility and clinical test
validity. Specifically, accurate reasoning requires that
current knowledge (of the anatomy and biomechanics of
the SIJ and the neurobiology of pain) enables detection
and then inference of a causal relationship between the
movement dysfunction and the pain. However, this
relationship is not substantiated by current knowledge.
The SIJ is an inherently stable structure, where very small
movement available occurs in 6 degrees of freedom
during normal activities. Several features of the articular
configuration limit movement to a few degrees of rotation
(at most) about a transverse axis.31,32 With the sacrum
being wedged between the innominate bones, there is
reciprocal congruency of irregular articular surfaces and a
complex network of intra- and extra-articular ligaments.
Further contributions to joint stability are provided by
gravitational loading upon the sacrum and
musculotendinous forces that span the joint (see Vleeming
et al21 for review). With this in mind, it is interesting that
movement dysfunction is often thought to indicate a lack
of stability. Multiple clinical tests have been described to
identify movement dysfunction (see van der Wurff et al33

for review). However, evidence has been mounting for
more than a decade challenging the plausibility of these
tests to diagnose a purported movement dysfunction of
the SIJ (see Laslett10 for review). Criticisms include issues
such as relying on clinicians manually detecting
movements of the SIJ through multiple layers of tissue,34

and that the movements are so small that external
detection by manual methods is virtually impossible.35 The
amount of SIJ movement (rotation and translation) has
been investigated using radiostereometric analysis—a
highly accurate, reliable, and appropriate method for
3-dimensional measurement of small articular
movements.36 The Table presents an overview of findings
from radiostereometric analysis studies investigating the
articular movements of the SIJ during tests intended to
diagnose a movement dysfunction in people with SIJ or
pelvic girdle pain. For example, during the standing hip
flexion test/Gillet test, SIJ rotation with a mean (SD) of
0.2◦ (0.5◦) was observed.35 Furthermore, the direction of
rotations was variable and mean translations were minute
(mean [SD] = 0.3 [0.2] mm). Additionally, modeling of

posterior superior iliac spine displacement during the
standing hip flexion test suggests that the posterior
superior iliac spine can move less than 0.2 mm on the
stance side.37 These very small movements have also been
demonstrated recently in vitro.38 Another recent study has
demonstrated equally small SIJ movements during the
active straight-leg raise test,39 which suggests that
gravitational deloading does not cause changes in SIJ
movement. Despite movements of the SIJ during clinical
testing being minute, it has been suggested that clinicians
can detect this SIJ motion.40 However, given the inherent
perceptual difficulty in detecting such tiny movement, it is
likely that any perception of movement could be
attributable to other factors such as soft tissue motion34 or
pain-associated muscle activation26 as a response to
nociceptive activity (see Arendt-Nielsen and
Graven-Nielsen41 for review).

Given these challenges in detection of movement, it is not
surprising that tests for movement dysfunction are not
reliable. This appears to be the case independent of level
of clinical experience10,42 or training43 of the assessor.
Furthermore, movement dysfunction tests require accurate
identification of relevant anatomical landmarks and
assessment of their symmetry and motion during testing.
Here, interexaminer agreement (κ) for identifying the
anterior superior iliac spine (Cohen κ = 0.24) and the
posterior superior iliac spine (Cohen κ = 0.08)43 has been
shown to be only slight to fair.44 Thus, it seems that
these bony landmarks cannot be identified accurately.
These data, combined with the data on movement
magnitude, render tests for detecting motion or position
of the SIJ unusable33,45 for the valid detection of SIJ
movement.

We therefore suggest that although clinicians commonly
seek to identify movement dysfunctions on the basis of
such tests, the weight of evidence has not changed in the
last decade and the use of these tests and models of
movement dysfunction testing of the SIJ remains
unsupported.

SIJ-related pain, similar to LBP, is multidimensional in
nature and there is little evidence to support either the
successful identification of, or intervention upon, SIJ
movement dysfunctions in the management of this
condition.12,33 Establishing causality in a clinical setting is
extremely difficult. In this case, directly attributing
SIJ-related pain to movement dysfunctions causing
increased peripheral nociceptive input from SIJ tissues is
flawed reasoning—mistaking association for causality.
Positive pain provocation tests are likely indicative of
increased sensitivity of the tissues,11 which might to some
degree be subsequent to tissue loading. However, this is a
reductionist, linear interpretation of the pain experience.
The inadequacy of this reasoning is highlighted by recent
trials of SIJ denervation procedures outlined
below.
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Table.
Overview of Studies Testing Movements in the Pelvic Girdle (Sacroiliac Joints and Pubic Symphysis) Using Radiostereometric
Analysisa

Rotation (◦) About Cardinal
Axes

Helical Axis

Movement Sample Side (n) Measurement

x-Axis y-Axis z-Axis Rotation
(◦)

Translation
(mm)

Standing to n = 22 (4 Left (21) Mean −0.2 0.2 0.2 0.6 0.3

Range 1.0 to 0.5 −0.7 to 0.8 −0.3 to 0.9 0.2–1.4 0.1–1.0

SD 0.4 0.4 0.3 0.4 0.2

Right (20) Mean −0.2 −0.1 0.1 0.6 0.3

Range −1.4 to 0.2 −0.8 to 0.5 −0.4 to 0.8 0.2–1.8 0–2.2

SD 0.4 0.4 0.3 0.4 0.4

Standing to n = 22 (4 Left (20) Mean −0.1 0 0.1 0.7 0.3

Range −1.0 to 0.7 −1.1 to 1.8 −0.3 to 1.2 0.1–1.8 0–0.7

SD 0.5 0.5 0.4 0.5 0.2

Right (22) Mean −0.2 −0.2 −0.2 0.7 0.3

Range −0.7 to 0.2 −1.0 to 0.9 −0.8 to 0.5 0.2–1.2 0–0.8

SD 0.3 0.5 0.3 0.3 0.2

Active

of right lower
limb39

n = 12 (11

pelvic girdle

Left (12) Mean −0.8 −0.2 0.3 1 0

Range −1.3 to
−0.3

−0.8 to 0.5 −0.1 to 0.7 0.5–1.4 −0.1 to 0.1

SD 0.3 0.3 0.2 0.3 0.1

Right (12) Mean 0 −0.1 0 0.7 0

Range −1.0 to 0.5 −0.8 to 0.5 −0.5 to 0.5 0.3–1.4 −0.3 to 0.3

SD 0.4 0.3 0.2 0.4 0.1

aThe included studies were performed on individuals with non–pregnancy-related pelvic girdle pain and measured the absolute differences in static positions
of the sacroiliac joint in a neutral position and then in various positions of weight bearing and non–weight bearing.

Evidence That Nociceptive Activity From the SIJ
Contributes to Pain
Pain in general is not a simple tissue-based stimulus
response,22,46–48 and the emergent pain experience can be
described as a response to a sense of threat to the
body.22,47,48 Thus, understanding and managing pain are
contingent on identifying contributors to an individual’s
sense of threat.16 Clearly, it is reasonable to suggest that
nociceptive input from SIJ area tissues23,24 could contribute
to threat perception.22,47

Radiofrequency denervation is arguably the intervention
most likely to abolish nociception49 because it is aimed at
preventing conduction of nociceptive impulses by ablating
the nerves involved.50 Studies using this method have
shown it to be effective in reducing SIJ pain51,52 but not
abolishing the pain entirely. Moreover, Juch et al53

evaluated the effect of radiofrequency denervation of the
SIJ in addition to exercise rehabilitation. No clinically
important difference was observed in the primary
outcome (pain intensity at 3 months after intervention)
with the addition of radiofrequency denervation. Together,

these data do show that nociceptive activity in and around
the SIJ can contribute significantly to SIJ-related pain but
this peripheral nociception is not the sole cause of the
pain experience. In fact, nociception from the SIJ and
surrounding structures appears to represent only a part of
a complex, multidimensional experience of pain,49

suggesting that supraspinal processing of afferent input
(nociceptive and nonnociceptive) and other modulatory
factors plays an important role in the pain experience.54

This list of factors contributing to such modulation likely
includes internally held beliefs and knowledge regarding
fragility/structural integrity/robustness of the area. The
above arguments have important implications for
clinicians and clinical practice.

Implications for Clinical Practice
Should We Dispense With Movement Dysfunction
Models for the SIJ?
The purpose of this article is not simply to present a
contrarian perspective to a commonly held management
paradigm. Rather, the purpose is to highlight the
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fundamental flaws and potential consequences of
explaining SIJ pain through a movement dysfunction lens.
If clinical decisions are based on a construct that lacks
plausibility and clinical tests lacking in validity and
reliability, the entire management paradigm must be
questioned. Dispensing with the use of tests for movement
dysfunction and associated diagnoses would be consistent
with a contemporary understanding of the biomechanics
of the SIJ and clinicians’ ability to assess this reliably, and
reflect the current knowledge underpinning pain
perception. Because pain is a response to credible threat
perception,16,55 factors that increase threat perception are
likely to be unhelpful. Changes in motor planning seem to
occur immediately after the onset of acute low back56 and
pelvic girdle pain26 and could therefore be a natural
response to the perception of threat. Such changes seem
to be influenced by cognitive factors such as fear of
movement57 but the failure in reversing these beliefs might
result in unfavorable loading and thereby the maintenance
of pain (see Hodges and Moseley58).

Pain associated with sensitized SIJ-related structures can
be diagnosed accurately with high levels of sensitivity
(94%) and specificity (78%).11 However, unsubstantiated
pathoanatomical explanatory models such as structural
weakness, abnormality, or instability can undermine a
person’s perception of the reversibility of symptoms and
promote movement-related fear. More importantly, such
pathoanatomical explanatory models can undermine the
person’s perception of reversibility of symptoms by
promoting movement-related fear through unintended
reinforcement of perceptions of threat and damage in
people with pain.59–61 With nonspecific SIJ-related pain,
this raises an important issue because labels of SIJ
movement dysfunctions are neither biologically plausible
nor verifiable with valid or reliable clinical tests. We argue
that clinicians must consider the potentially harmful effect
of implicit and explicit messages of fragility that they
deliver through assessment and management based on a
movement dysfunction paradigm.

Mind One’s Words: Avoid Communicating
Fragility Messages
Patients’ beliefs, particularly their understanding of the
cause and nature of their pain, are considered increasingly
important features of the pain experience59,62–64 and can
influence the pathway to pain persistence.65,66 For
example, LBP patients who received radiology report
findings had poorer outcomes than a control group who
did not receive such pathoanatomical information.67 When
an individual experiences pain (in their SIJ area or
elsewhere), typically there is an attempt to make sense of
the pain; often this is done by forming a representation of
it68 on the basis of 5 key belief dimensions. A
representation of SIJ-related pain based on
pathoanatomical beliefs might look like the following:

1. Identity beliefs describing explanatory and prognostic
labels: “I have an unstable pelvis.”12

2. Beliefs about potential causes: “I have pelvic pain
because I have a weak core.”12

3. Beliefs about consequences: “My pelvis goes out of
place.”12

4. Beliefs about perceived self-control over pain: “I
should stop when I feel any pain.”12

5. Expectations of how long the pain will last: “I will
always have a weakness now so I must be careful.”12

These beliefs are informed by society around the
individual (ie, from observing the experiences of others
and the media) because biomedically based explanations
for pain are overwhelmingly prevalent in society.69

Therefore, people can present for treatment with these
unhelpful biomedical and pathoanatomical beliefs already
well established. However, evidence suggests that health
care professionals can play a dominant role in the
development/reinforcement of these beliefs.66 For
example, a recent study demonstrated that most people
view their persisting spinal pain as being driven by
structures that are “physically defective”70 and, worryingly,
the majority (89%) of the 130 participants indicated they
learned this from health professionals. Although clinicians
might not intend to frame messages in this way, these data
demonstrate that unhelpful pathoanatomical models can
be (mis)interpreted and remembered by patients.

Pain beliefs inform coping behavior,68 and perceptions
of fragility based on pathoanatomical explanations
are linked to an avoidance behavior that, in turn,
can sustain pain and disability in a fear avoidance cycle.62

Thus, clinicians need carefully to consider the influence
that pathoanatomical explanations and labels suggesting
structural weakness, abnormality, or instability have on
patient beliefs, behaviors, and emotional responses.61,64,66,71

Believing that one is unable to hold the body together
because of a lack of “core stability”60,66 and an innominate
bone that “slips out of place” is likely to give rise to
guarding and avoidance behaviors, which can themselves
sustain pain25; in addition, such catastrophic beliefs
are highly distressing.25 A longitudinal observational study
(n = 2891) found that emotional distress in the acute
stages of LBP increased the number of subsequent primary
care consultations.72 Thus, not only on an individual
level, but also from a health care service delivery point
of view, it is essential that we move away from the use of
implausible, pathoanatomical diagnoses and explanations
that could drive perceived threat and distress.

Helping Patients Make Sense of Their Pain
It is both a challenge and a duty of contemporary clinical
practice to avoid reinforcing negative beliefs either
explicitly (by explanations: eg, “Your pelvis is unstable”)
or implicitly (by treatment choices: eg, “You need to build
up your core muscles”). Rather, clinicians should seek to
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provide explanations that help the patient reconceptualize
the pain experience by addressing key belief dimensions.73

For example, patients presenting with positive pain
provocation tests of the SIJ could have it explained to
them that their spine is a strong structure and that the
pain they are experiencing is due to increased sensitivity
of the SIJ structures (identity beliefs). A multitude of
factors might influence the sensitivity of the SIJ structures,
such as the adoption of provocative movement behaviors,
fear, or vigilance (cause beliefs), which can sustain pain
and disability (consequence beliefs). Strategies to address
these mechanisms, for example, movement control or
cognitive reframing (control/treatment beliefs), can
enhance patients’ functional capacity with pain control
using short- and long-term goals (timeline beliefs).

Aligning Treatment Rationale With Explanation of
Pain
For all types of spinal pain, there exist different treatment
approaches with various degrees of effectiveness. It
appears that treatment choice commonly depends on
clinician preferences, independent of whether these are
supported by contemporary guidelines.30 A further
concern is that interventions predicated on addressing
movement dysfunction can contradict one another, which
results in mixed messaging to the person with SIJ pain.
For example, manual interventions purporting to increase
the movement of the SIJ seem incongruous with
prescribing home exercises focusing on increasing
“stability” (often prescribed for people with pelvic girdle
pain).30 Aligning the rationale for treatment with current
evidence is likely to provide a more consistent
message.

Use of manual therapy (when indicated) can be explained
by known neurophysiological mechanisms, including
activation of endogenous descending inhibition, changes
in the neurobiological milieu in the periphery, and
changes in muscle activity.74 Such explanations can be
placed in the context of empowering the patient to move
and engage in an active and mutually determined
rehabilitation process. This can address the domains
outlined above (labeling, cause, control, consequences,
and timeline) more constructively than other inaccurate
models relating to movement (increased/decreased) or
correcting joint position. On a similar note, an alternative
rationale for the prescription of exercise, as opposed to
arguing for stability changes in the SIJ, can be consistent
with the idea that pain is multidimensional and is more
indicative of sensitivity as opposed to damage or joint
dysfunction. Therefore, the rationale to patients for using
exercise could include an explanation of how sensitive
tissues respond well to physical load (as seen in, eg, the
management of knee and hip osteoarthritis75,76). This is
likely due to the involvement of endogenous pain
inhibitory systems.77

The purpose of this article is not to advocate for or
against any given treatment approach or modality. Rather,
using nonspecific SIJ-related pain as a model, we
encourage clinicians to do the following:

1. Explain how pain works tailored to the individual
presentation (encompassing a biopsychosocial model).

2. Constructively address unhelpful/aberrant health
beliefs.

3. Promote reassurance regarding structural integrity of
the pelvis/SIJ.

4. Design and discuss a management plan that is aligned
with points 1 to 3.

Conclusion
SIJ movements during clinical testing are imperceptibly
small, and clinical tests used to diagnose movement
dysfunctions are not supported by contemporary
evidence. Although an assessment of pathoanatomical
processes should not be disregarded, the degree to which
they contribute to the pain experience is questionable
given that nociceptive input from peripheral tissues
represents only 1 potential contributor to the pain
experience, regardless of pain location. On the basis of
this information, there is a need for a paradigm shift in
clinical reasoning, because assessing, diagnosing, and
assigning causality of pain to movement dysfunction of
the SIJ is disputed by available evidence.

Education plays a vital role in patient care management,
and clinicians should carefully consider their role in
perpetuating implausible pathoanatomical diagnoses,
which can be harmful. There is a need to align the
assessment, management, and messaging associated with
pain in the SIJ region with contemporary evidence.
Clinicians should specifically aim to dispel potentially
unhelpful misperceptions regarding SIJ movement
dysfunctions. Further, they should address unhelpful
beliefs about structural fragility instead of reinforcing
these, either explicitly with pathoanatomical labels or
implicitly with treatment rationales.
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