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Pain Mechanism Classification Clinical Pearl
Part 4: Nociplastic Pain

Introduction

This is the fourth and final Clinical Pearl in our series on the pain mechanism-based
approach to physical therapy management of individuals with pain (Part 1, Part 2, Part 3). It has
been suggested that using an assessment and treatment framework that incorporates the
identification of pain mechanisms (nociceptive, neuropathic, and nociplastic) may enable use of
focused interventions that affect the underlying mechanism(s) and optimize patient outcomes."
This Pearl will focus on nociplastic pain, which is defined by the International Association for the
Study of Pain (IASP) as “pain that arises from altered nociception despite no clear evidence of
actual or threatened tissue damage causing the activation of peripheral nociceptors or evidence
for disease or lesion of the somatosensory system causing the pain.” A summary of clinically
relevant examination and treatment concepts will be discussed.

Examination

Features of nociplastic pain can be assessed through subjective and physical
examination. An underlying neurophysiological process that is common in a nociplastic pain
presentation is central sensitization. Smart et al. developed and tested a cluster of signs and
symptoms that would distinguish central sensitization from nociceptive and neuropathic pain
mechanisms.? Since the publication of this work, there has been a shift towards using the term
“nociplastic pain” instead of “central sensitization” since central sensitization is only one feature
of a nociplastic pain state, but to be consistent with Smart et al.’s descriptions we will use
“central sensitization” here. Central sensitization is a neurophysiologic phenomenon that is not
directly measurable clinically. This cluster included four signs and symptoms that suggest the
presence of central sensitization: (1) Pain disproportionate to the nature and extent of injury or
pathology, (2) disproportionate, non-mechanical, unpredictable pattern of pain provocation in
response to multiple/non-specific aggravating/easing factors, (3) strong association with
maladaptive psychosocial factors (negative emotions, poor self-efficacy, maladaptive beliefs
and pain behaviors, and altered family/work/social life), and (4) diffuse/non-anatomic areas of
pain/tenderness on palpation.? If a patient presents with all four of these factors, there is a 486x
increased likelihood of the presence of central sensitization.? Again, these factors are signs of
central sensitization, not nociplastic pain itself. Therefore, they are only part of the clinician’s
assessment of a nociplastic pain presentation. Further work has suggested other comorbidities
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may also be correlated with nociplastic pain including sensitivity to sound, light, and/or odors,
sleep disturbance, fatigue, and cognitive problems (focus, attention, and memory disturbance).?
A thorough subjective history can determine the presence or absence of these factors.

As previously discussed, there is a strong association of nociplastic pain with
maladaptive beliefs about pain and psychosocial factors. There are many validated self-report
questionnaires that can help to determine the presence or absence of such features. A full
discussion of these questionnaires is not within the scope of this Clinical Pearl. A good starting
point for the clinician is to use the OSPRO Yellow Flag (OSPRO-YF) tool, which is a screening
tool used to assess for many possible psychological factors that may correlate with nociplastic
pain.* The Academy of Orthopedic Physical Therapy offers an online tool to analyze the results
of this questionnaire (https://www.orthopt.org/yf/) and the clinician may then choose the most
relevant full form questionnaires to apply to further explore psychological factors that may be
present in the individual they are assessing. These questionnaires are not diagnostic of a
nociplastic pain state, but rather may give the clinician insight on relevant patient beliefs and
psychological states that may affect treatment and outcomes.

While all three pain mechanisms may be involved in a painful condition, the identification
of a dominant mechanism can assist the clinician in sound clinical reasoning regarding which
interventions may have the most positive impact on the patient. If nociplastic pain is suspected
as the dominant pain mechanism following the subjective examination, then the physical
examination should be tailored to identify the presence of physical signs that would support or
refute this hypothesis. This should incorporate the identification of the relative contribution of
nociceptive and neuropathic pain mechanisms. The reader is referred to the previous three
Clinical Pearls in this series for further information on those pain mechanisms. Physical
examination that may identify central sensitization is a component of determining if nociplastic
pain is a dominant pain mechanism.

Central sensitization is not directly measurable and must be inferred from tests such as
quantitative sensory testing.® These testing modalities are expensive and not widely available in
the clinic and therefore, there are clinically-feasible tests that have been suggested.® Such
testing is crude but may be useful to identify certain features of central sensitization. For
example, cold/heat hyperalgesia may be identified using a metal object calibrated to 20°C (cold
hyperalgesia) and 40°C (heat allodynia).> Dynamic mechanical allodynia can be assessed by
the presence of pain with repeated light touch via a cotton wool tip or soft brush.> A clinically
feasible test for static mechanical allodynia is the use of nailbed blanching pressure
(approximately 4 kg) to assess for pain, the presence of which would be considered pressure
allodynia.® Alternatively, a clinician can use the Central Sensitization Inventory questionnaire to
assess for central sensitization, with a cutoff score of 40/100 or higher indicating the presence
of central sensitization.®” Beyond specific testing for central sensitization, the use of a “big
picture” assessment of functional movements (e.g. walking, transfers, squats, lifts) is useful for
keeping the focus of rehabilitation on function rather than on specific tissue capabilities or
pathologies. During such testing, you may find that the individual reports pain out of proportion
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to the aggravating factor or movement. Such testing may be useful to establish patient-focused
functional goals.

Treatment

Individuals with nociplastic pain may benefit from treatment centered around movement.
One approach to movement is a structured exercise program. The effect of exercise on pain
intensity is uncertain, but it has positive effects on function and psychological factors for
individuals with nociplastic pain.® There are many proposed mechanisms for how exercise
affects these constructs.” There is a lack of evidence to suggest a superior modality or dose of
exercise for treating nociplastic pain but guidelines have been suggested.® Other forms of
movement that may be used therapeutically are graded activity and graded exposure. These
movement therapies have been shown to be equally as effective as exercise at improving pain
and function in individuals with persistent low back pain.'® Clinically, this may offer an alternative
to traditional exercise programs for individuals who have low self-efficacy for exercise.

Another key component of treatment for individuals with nociplastic pain is
psychologically targeted interventions to address any identified maladaptive pain beliefs or
psychological states. Cognitive behavioral therapy (CBT), acceptance and commitment therapy
(ACT), and pain neuroscience education (PNE) have been shown to have positive impacts on
pain, function, and associated psychological factors for individuals with nociplastic pain.'-1¢ A
key factor in the effectiveness of psychologically targeted interventions may be the patient’s
readiness to change their beliefs about their pain. Motivational interviewing may be an effective
way to assess the patient’s stage of readiness to change using the trans-theoretical model."”
Determining this may help to optimize the style and dose of intervention.

Manual therapy is a common component of treatment for individuals with nociplastic
pain. When manual therapy is applied, the mechanical stimulus sets off a chain of
neurophysiological effects that can modulate pain at the level of the central nervous system.®
Included in this are changes to areas of the brain and spinal cord that are responsible for the
modulation of pain (see Bialosky et al. for further details).'® Furthermore, individuals with
nociplastic pain tend to exhibit changes in the primary sensory cortex including impairments with
laterality judgements and body schema.® It has been suggested that utilizing manual therapy
can have positive effects on these impairments and “sharpen” the sensory homunculus.®
Utilizing PNE to help explain these mechanisms of manual therapy and how this treatment may
help to reduce pain may enhance patient expectations of improvement, which has been shown
to subsequently improve the results of treatment.?

There is emerging focus on the modification of lifestyle factors as adjunct treatment
alongside traditional physical therapy interventions. These include sleep hygiene, nutrition, and
stress reduction among others. There is a known, bidirectional relationship between pain and
sleep.?® There is evidence that adding a cognitive behavioral therapy (CBT) based approach for
addressing insomnia related to chronic low back to physical therapy management provides
greater reductions in pain.?® Nutrition also has a bidirectional relationship with pain.2’ Many



types of diets focused on inflammation reduction have been shown to be beneficial for pain
reduction, weight management, and prevention of comorbid diseases for individuals with pain.?’
Lastly, stress reduction may be another important lifestyle factor that can be beneficial for
individuals with nociplastic pain. One treatment that is feasible for physical therapists to
implement and for patients to use for self-management is mindfulness-based stress reduction.
There is evidence that this reduces pain and improves function and quality of life for individuals
with persistent pain.??23

Summary

e Examination
o There are key subjective findings that suggest nociplastic pain is a dominant pain
mechanism
o The OSPRO-YF tool can be used to screen for, and determine need for further
assessment of, related psychological factors
o There are clinically feasible tests that serve as a proxy for quantitative sensory
testing and a cutoff score of 40/100 on the CSI can be used to screen for the
presence of central sensitization
o Keeping a focus of your movement examination on functional movements helps
to de-emphasize pathoanatomical beliefs and set functional goals
e Treatment
o Movement (exercise and/or graded activity/exposure) and psychologically
informed targeted interventions are key interventions for all patients
o Using motivational interviewing to assess readiness to change beliefs about pain
can be helpful in tailoring the delivery of psychologically informed interventions
o Manual therapy has neurophysiologic effects that can be positive for individuals
with nociplastic pain, especially when given in the context of PNE
o Lifestyle modification (sleep, nutrition, and stress reduction) treatments are
potential adjunct treatments and can be feasibly delivered by physical therapists

This Clinical Pearl was provided by Daniel Gridley PT, DPT. Daniel is a physical therapist at
ProActive Physical Therapy in Syracuse, New York and a resident-in-training in orthopedic
manual physical therapy with Evidence in Motion. He is an early career professional with a
clinical interest in providing a whole-person approach to persistent pain.
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