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Learning Objectives
By the end of this course, you will be able to:
1. Differentiate between the role of physical therapy in acute vs chronic pain
(passive vs active pain management)
2. Identify the relevant biopsychosocial aspects of the chronic pain
experience
3. Outline the rationale of central sensitization for effective therapeutic
patient education
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My Background
•

•
•
•

Shirley Ryan AbilityLab (formerly Rehabilitation
Institute of Chicago or RIC) Chronic Pain Management
Program
– Full/part time pain programming for adults and pediatrics
– Immersive
– Individual and group treatment

Member of 25+ person interdisciplinary team including
PT, OT, pain psychology, biofeedback therapy,
vocational therapy, physiatry/PM&R, nursing, admin
Local, national and international level lecturing, pain
fellowship lecturing, and marketing/outreach to
stakeholders and community
Leading restructuring of program design in setting of
changing healthcare climate and reimbursement
standards

My Background

Clinical Rehab Supervisor
UF Health – Wildlight

Pediatric & adult outpatient rehab

Epidemiological Background
•

In 2016, an estimated 20% of Americans had chronic pain (approximately 50
million people)

•

Roughly 8% of Americans had high-impact chronic pain (approximately 20 million
people)

•

Health economists from Johns Hopkins University writing in The Journal of
Pain reported the annual cost of chronic pain is as high as $635 billion a year,
which is more than the yearly costs for cancer, heart disease and diabetes.
– And more than cancer and diabetes costs combined
– Total incremental healthcare costs ranged from $261 to $300 billion
– value of lost productivity ranged from $299 to $334 billion

Epidemiological Background
• Direct Costs
–
–
–
–
–

Physician visits/medical bills
Therapy
Diagnostic tests
Prescriptions
Interventions/surgery

• Indirect Costs

– Lost work days/lost productivity
– Disability payments

National Pain Strategy
“The National Pain Strategy endorses a population-based,
disease management approach to pain care that is delivered
by integrated, interdisciplinary, patient-centered teams and
is consistent with real-world experience. To succeed, the care
model must shift from the current fragmented fee-for-service
approach to one based on person-centered care, better
incentives for prevention (primary, secondary, and tertiary)
and for collaborative care along the continuum of the pain
experience—from acute to chronic pain across the lifespan,
including at the end of life—at all levels of care and in all
settings. “

National Pain Strategy
•

Fundamental conclusions and implications of the National Pain
Strategy:

– Chronic pain is a biopsychosocial condition that often requires
integrated, multimodal, and interdisciplinary treatment, all
components of which should be evidence-based.
– Significant improvements are needed in pain assessment
techniques and practices to assure they are high-quality and
comprehensive.
– Treatments that are ineffective, whose risks greatly exceed their
benefits, or that may cause harm for certain subgroups need to be
identified and their use curtailed or discontinued.
– Self-management programs can improve quality of life and is an
important component of acute and chronic pain prevention and
management.

Interdisciplinary Chronic Pain
Management
• Pain Clinic = medical practice
• Decrease pain
• Medications
• Injections/procedures
• Passive modalities
• Functional Restoration Program (FRP) =
comprehensive, integrated care
• Improve function > decrease pain
• Active strategies
• Self-management

PT Role in Chronic Pain
Management

Q: “I’ve done lots of PT…how is this
going to be any different?”
Definition: Therapy for the preservation, enhancement, or restoration of movement
and physical function impaired or threatened by disease, injury, or disability.

PT Role in Chronic Pain
Management

A: In some ways, it may not be! BUT….
When comparing PT for effective chronic pain
management to traditional OP PT, there are many
conceptual and philosophical differences
-
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Acute vs Chronic Pain

Acute vs Chronic Pain
• Acute pain as a necessary alarm system

Tissue injury

Inflammatory
process and
healing time

Pain resolution
with tissue healing

Acute vs Chronic Pain
“Chronic pain has been recognized as pain that persists past
normal healing time and hence lacks the acute warning
function of physiological nociception. Usually pain is regarded
as chronic when it lasts or recurs for more than 3 to 6 months.”

Bennett, M., Kaasa, S., Barke, A., Korwisi, B., Rief, W. and Treede, R., 2019. The IASP classification of chronic pain for ICD-11. PAIN, 160(1), pp.38-44.

Acute vs Chronic Pain

Descartes’ dualistic nature of pain theory (17th century)
https://www.practicalpainmanagement.com/pain/historypain-brief-overview-17th-18th-centuries

Acute vs Chronic Pain
• Classic acute pain experience: noxious stimuli evokes
nociceptive signals which are transmitted to the cortex via a
series of multimechanistic pathways

– Receptors in the periphery transduce mechanical, thermal and
chemical stimuli from the environment into nociceptive signals

• Chronic pain experience: “unpleasant sensory and emotional
experience associated with actual or potential tissue damage,
or described in terms of such damage”

– Both physical and emotional components that interact with life
stressors and social and financial reinforcement of pain behaviors
to influence perceived pain and disability

Acute vs Chronic Pain
Homeostatic
System
Motor System

Role in acute injury, protection &
What happens if the system is left ‘on’
healing
Protection—muscle spasm
Long muscles stay turned on, short muscles turn off (stabilizing
muscles)
Fight, flight, fright
High BP, increased HR, unhealthy tissues, adrenosensitivity

Sympathetic
System
Endocrine
Survival—shut down what I don’t
System
need, turn on what I do
Immune System Important for healing & repair

Decreased: sleep, tissue health, appetite, memory, fatigue,
concentration; Increased weight gain
Gets to CNS, more ‘sickness susceptibility’, mirror pains,
autoimmune disease (system is always ON)
Parasympathetic Rest & digest, nourish cells, healing Never left on (but needs to be or equals poor sleep, poor healing)
System
Respiratory
No diaphragmatic breathing, short Decreased diaphragmatic breathing, increased respiratory rate,
System
breaths
poor endurance because of breathing pattern
Cognitions
Concentration & focus
Hypervigilant (all I do is focus), always on the go
Language/Thou What are my options? What am I
Rumination—the talk you have to yourself, the language you
ghts
going to do?
speak to yourself, catastrophizing over what is going on
Nervous System Warning system—take your foot
Sensitivity “spreads”, patterns of pain perception that don’t fit
Tightness
out of the fire
dermatome or myotome patterns
Pain
Protection
Maladaptive sensitivity
Inflammation Healing and repair in acute injury
Neurogenic inflammation, the healing process has subsided
Emotions
Anger, fear, denial
Pain expression = more sensitivity, less motion

Acute vs Chronic Pain
* The many vicious cycles of pain:
– Muscle tension/guarding
– Muscle
weakness/deconditioning
– Sleep disruption
– Stress/anxiety

Pain

Increased
avoidance

More pain with
movement

Avoidance of
movement

Muscle
tension/guarding*

Acute vs Chronic Pain
No longer just an issue in the tissue!
Past experiences

Beliefs

Coping mechanisms

CENTRAL SENSITIZATION

Situational context

Fear

Cultural background
Stress

Acute vs Chronic Pain
•

Persistent pain  chemical and
structural changes in the brain

•

Structural brain differences in gray
matter density, gray matter
volume, and cortical thickness
between patients with chronic
pain and healthy volunteers have
been noted in many types of
chronic pain including chronic low
back pain, fibromyalgia, complex
regional pain syndrome (CRPS),
chronic pelvic pain syndromes, and
temporomandibular pain, among
others.

Acute vs Chronic Pain
Q: “So you’re saying its all in my head?”

A: YES. If we didn’t have a
brain, we wouldn’t have pain!
But this does NOT mean that the pain you feel is not very real.

Active vs Passive Pain Management
• What are passive approaches to pain management?
 What kind of effect do these strategies have on pain?

• When/why is passive pain management appropriate?

Audience: what are your thoughts on passive approaches?

Active vs Passive Pain Management
• What are active approaches
to pain management?
 What kind of effect do these
strategies have on pain?

• Why do we use active pain
management strategies for
chronic/persistent pain?

Active vs Passive Pain Management
• Hands-off approach to physical therapy

– Discourage dependency on medical practitioner
– Encourage self-reliance

• Our role as educators to empower rather than
someone who can “fix” or “cure”
• Goal: patient should not leave therapy feeling like they
need you to make them feel better, but rather that they
have the tools to make themselves feel better

Graded Exposure
• How do you teach patients to selfmonitor for self-progression of
exercise or activity?

The last time I tried
PT, I was in bed for 3
days after!

• How do you know how much is “too
much” with regards to exercise or
activity?
• How do past experiences, beliefs,
emotions contribute to a patient’s
experience with movement or
exercise?

How can I
exercise if I’m
in pain?

Graded Exposure
• Activity Pyramid Principles

= Sudden/drastic change in strength and/or
ROM. Tissue injury – treat acutely

= Pain flare-up. Pain increases by 2+ points and remains
elevated, but no change in strength or ROM = no injury.
Encourage pacing in setting of increased pain.
= Activities your body currently tolerates. Pain
may increase slightly (1-3 points on 10-point
scale) but returns to baseline quickly after

Red
light

Yellow light
“Safe & Sore”

Green light

Graded Exposure
•

Important to note that activity pyramid and activity tolerances are FLUID and
NONLINEAR

– Consider how your tolerances change day to day given your own personal circumstances?

•

With increased self-awareness and knowledge of guiding principles, tolerances will
trend upwards gradually over time (weeks to months)
– More activities fall into GREEN category = less frequent/more manageable flare-ups

NO PAIN
NO GAIN

KNOW your pain,
KNOW your gain!

Individualization
• How does this patient’s past experiences or beliefs about exercise
contribute to response to exercise in session?
• How does this patient learn best to promote carry-over or compliance?
• What is meaningful for this patient?
• What kind of environment or time is available to this patient outside of
our clinic?

Individualization
How do you encourage compliance for a lifetime of
self-maintenance?

H

Home

E

Exercise

P

Program

Moseley et al (2004)
Moseley (2004)

Screening/Assessment
• Outcome measures that identify yellow flags
–
–
–
–
–
–

Fear Avoidance Beliefs Questionnaire (FABQ)
Tampa Scale of Kinesiophobia (TSK)
Pain Related Anxiety (PASS)
CES-D Depression screening
CSQ-R Coping Strategies Questionnaire
CPAQ Chronic Pain Acceptance

Screening/Assessment
•

Region-specific self-reported perceived disability questionnaires

•

Patient Specific Functional Scale

–
–
–
–
–
–

Neck Disability Index (NDI)
Oswestry Disability Index (ODI)
Lower Extremity Functional Scale (LEFS)
Disability of the Arm, Shoulder & Hand (DASH)
Headache Disability Index (HDI)
Pelvic Floor Disability Index (PFDI)

Unable to
perform
activity

Stratford, P., Gill, C., Westaway, M., & Binkley, J. (1995). Assessing disability and change on
individual patients: a report of a patient specific measure. Physiotherapy Canada, 47, 258-263.

Able to
perform
with no
difficulty

Screening/Assessment
• General strength and ROM screens

– Nil/min/mod/severe limitations (vs goniometric or joint play
measures)  capture big picture related to function
– Neuromobility
– Functional strength screens

• Functional performance standardized assessments
– 6MWT
– 5xSTS
– TUG

• Postural assessment; general observations
– Pain behaviors

Screening/Assessment
• What are the patient’s beliefs about their pain?
• What do they think is causing it?
• What is their health literacy?

We must meet our patients where they are.

Interventions
•
•
•
•
•
•
•

Pain neuroscience education
Laying the foundation
Cardiovascular endurance  functional endurance
General strength & mobility
Neurodynamics
Localization (cortical disinhibition)
Desensitization through movement

Pain Neuroscience Education

Laying the Foundation

Superficial or
“Sprinters”

Deep or
“Marathoners”

Laying the Foundation
•

What does this muscle activation pattern look like in a patient with chronic pain?

• Difficulty maintaining postures
• Difficulty with transitions
• Overuse of the “sprinter” muscles
• Increased tension
• Guarded patterns
• Poor joint protection; pain with movements

Laying the Foundation
Patient
desired
exercise or
activity

Dynamic stability and
functional exercise

Foundational muscle
activation and retraining

weeks to months

• Once the foundation is sound, we can gradually build on it

Cardiovascular Endurance
• Recall the vicious
cycles and consider
physical/functional
deconditioning in
setting of chronic
or persistent pain

“I DON’T WANT TO MOVE
BECAUSE I’M IN PAIN”

LESS LIKELY TO MOVE =
FURTHER
DECONDITIONING

SEDENTARY LIFESTYLE
DECONDITIONS
MUSCLES

MORE PAINFUL TO
MOVE DUE TO
DECREASED STRENGTH

Cardiovascular Endurance
•

Graded exposure to cardiovascular/endurance exercise training:

ORIENTATION TO
EQUIPMENT
OPTIONS

•

START SMALL:
BETTER TO SAY “I
COULD DO MORE”
THAN “I DID TOO
MUCH”

MONITOR
RESPONSES: CARDIO
AND
PAIN/SYMPTOMS

INCREASE ONE AT A
TIME: TIME OR
INTENSITY

INTERVALS OF TIME
TOWARDS
CONTINUOUS 20-30
MIN TOTAL

ACSM guidelines for recommendations of cardiovascular exercise for the
lifetime
– 20-30 min/day (or 120-150 min/week)
– Use of Target HR Zone or BORG RPE

General Strength & Mobility
•
•

What is required to normalize gait and mobility?
What muscle strength or flexibility is required for specific functional goals?
Shoulder mobility and
scapular stability

Trunk and hip mobility
Quad strength and knee/ankle mobility

Neurodynamics
•

Role of neuroimmune system in chronic pain

•

Why do we mobilize the nervous system?

Drexel
University,
College of
Medicine,
Archives &
Special
Collections

– Improved blood/oxygen delivery
– Decreased central/peripheral sensitivity

•

How do we mobilize the nervous system?
– Tensioners vs gliders/flossers
– Start with what feels healthy  gradually move into tension

Cortical Disinhibition
• Assessment of accuracy of
cortical representation of
body segment or region
• Less than 80% accuracy or
provocation of pain/symptoms
indicates need for retraining
• Daily practice promoting
neuroplasticity for more
accurate representation
• Normalizing CNS leads to
decreased pain perception

Desensitization
• Focus on functional tolerances - wearing socks, shoes, clothing,
carrying, gripping
• Utilize pacing training principles to guide
upgrading/downgrading the program
• Graded exposure to noxious stimuli for short
durations/frequently across the day
• Decrease sensitivity to visual/auditory inputs

Graded Motor Imagery
• Changing how the brain thinks about pain, movement & sensation

Implicit
Motor
Imagery

Explicit
Motor
Imagery

Mirror
Visual
Feedback

Graded Motor Imagery
•

Treatment strategy designed to activate sensory & motor networks
without triggering the protective pain response.

•

Treatment intervention utilized for relearning cognitive & planning
components of functional movements.

•

Daily exposure promotes neuroplasticity to improve cortical activation
and representation of involved body region(s).

•

Restore CNS modulation to diminish pain perception.

(Moseley et al., 2012)

Postural Re-education
• Posture reflects more than just muscle activation and strength
• Consider environmental and situational contexts

Postural Re-education
• Forward flexed; lateral shift
• Diminished weight bearing

• Limited joint position sense of spinal segments
• Limited joint position sense of upper and lower body joints
• Frequent positional changes
• Diminished muscle activation secondary to limited body awareness,
tension patterns, weakness

Pacing Training
• Key aspect of graded exposure
• Applies to ALL activities – not just exercise
• Reframing what it means to pace
– Not doing less/slowing down
– Allowing for more over time
– Avoiding “crash & burn” effect

Barriers to Treatment
• Unaddressed psychological components of pain
– Acceptance
– Readiness
– Psychosocial barriers

• CODE OF ETHICS
•

Principle #3: (Core Values: Excellence, Integrity)
Physical therapists shall be accountable
for making sound professional judgments.

3C. Physical therapists shall make judgments within their scope
of practice and level of expertise and shall communicate with,
collaborate with, or refer to peers or other health care professionals when necessary.
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