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● Quick overview of pain neuroanatomy and 
neurophysiology

● Understand how our thoughts and beliefs affect 
our pain experience 

● Understand the links of stress, anxiety, PTSD and 
fear with pain 

● Understand Active vs. Passive approaches to 
treating pain

● Why active treatment is necessary for people in 
pain 

● Go over what a psychologically-informed 
physical therapy evaluation and personalized 
plan of care for pain looks like

Today’s Goals 



Introductions 



Learning about Pain 

Understanding Pain 

Recovery 

Reframing Beliefs 
Around  Pain 



“Chronic pain care is a 
team sport” 

Sean Mackey, MD 
Stanford Pain Medicine



Pain Physician & Nurses

● Medical/Pharmacological Management
● Opioid Tapering 
● Non-opioid based pharmacological treatment 

OUR INTERDISCIPLINARY TEAM

Psychologists, Counselors, Therapists

CBT (Cognitive Behavioral Therapy) 

● “Well established and effective treatment that 
works with thoughts and behaviors to calm down 
the nervous system and make it less sensitive, so 
you experience less pain”

ACT (Acceptance & Commitment Therapy)

● “Learning to be comfortable with discomfort”

Physical Therapists

Psychologically-informed PT: Apply principles of 
CBT, ACT, and MI with the following 
interventions

● Graded Exposure 
● Pain Education
● Pacing 
● Graded Motor Imagery 
● Sensory Integration Training
● Breathe work
● Movement/Exercise

Wellness  Professionals 

● Yoga 
● Mindfulness/Meditation 



False Beliefs 
● Pain is purely biomedical and 

“psychosomatic pain” is made up 
pain by the mind

● Body is separate from the Mind
● Physical pain is real pain
● Physical pain and emotional pain are 

different 





PAIN IS PAIN
AND

ALL PAIN IS REAL



What is pain? 
“An unpleasant sensory AND emotional experience associated 
with actual or potential tissue damage, or described in terms 
of such damage.” 

- International Association for the Study of Pain 

“Pain is a multiple system output, activated by the brain 
based on perceived threat.”

  - Lorimer Moseley, PhD 



Nociception vs. Pain 

Nociception = information 
● Noxious (Potentially damaging) stimuli 
● Aka “Danger/Threat  information” 
● Input = from nociceptors  

Pain = experience 
● Output of the brain 



Old Understanding Pain 
1664, Cartesian Model of Pain = Biomedical Point of View  

Injury = Tissue damage

Up our 
Spinal
Cord 

To the brain Feel pain

Pain receptors 
send pain 
signals up 
the nerves

PAIN = INPUT 
INTO OUR BRAIN



Passive Treatment as a Primary Treatment 







Pain = Multisystem output

Nervous
 System

Endocrine 
System

Immune 
System

Pain 
Experience



Pain = BioPsychoSocial Experience

Nervous
 System

Endocrine 
System

Immune 
System

Pain 
Experience

Cognition

Environment

Emotions

Behaviors Attention



Pain and the Nervous System 
Brain

Spinal 
Cord

Nerves

• PERIPHERAL NERVOUS SYSTEM

• OVER 400 DIFFERENT NERVES SPAN 45 MILES

• SENSORY RECEPTORS (“SENSORS”)

• “DANGER ALARM”

• TEMPERATURE, STRESS, MOVEMENT, 
IMMUNE, BLOOD FLOW 

• CENTRAL NERVOUS SYSTEM

• SPINAL CORD

• BRAIN

(LOUW A. WHY DO I HURT? 2013)



Alarm System

Louw A, Zimney K, O’Hotto C, Hilton S. The clinical application of teaching people about pain. Physiotherapy Theory & Practice [serial 
online]. July 2016;32(5):385-395. Available from: CINAHL Plus with Full Text, Ipswich, MA. Accessed March 22, 2017.



What is pain’s purpose? 

Pain is a PROTECTOR



Image from The 
Complete Guide to 
Pain Neuroscience 
Education 



FACTORS THAT INFLUENCE 
THE ALARM SYSTEM

•NON-PHYSICAL 
STRESSORS 



FACTORS THAT INFLUENCE 
THE ALARM SYSTEM

•PHYSICAL STRESSORS 



Pain becomes problematic when it lasts 
longer than it’s supposed to and it no 
longer serves as a protector. 



Highly Sensitive / Overactive  
Alarm System

Louw A, Zimney K, O’Hotto C, Hilton S. The clinical application of teaching people about pain. Physiotherapy Theory & Practice [serial 
online]. July 2016;32(5):385-395. Available from: CINAHL Plus with Full Text, Ipswich, MA. Accessed March 22, 2017.



What makes it stay so 
overactive/sensitive?

Louw A, Zimney K, O’Hotto C, Hilton S. The clinical application of teaching people about pain. Physiotherapy Theory & Practice [serial 
online]. July 2016;32(5):385-395. Available from: CINAHL Plus with Full Text, Ipswich, MA. Accessed March 22, 2017.

Failed Treatments

Fear & Anxiety 

Belief work 
is harmful

Different or
Conflicting 
Explanations

Pain does not 
go away

Unwelcoming 
Environment

Family Issues

Yellow Flags



THE SUSTAINED 
OVERACTIVE ALARM

• THREATS/DANGERS IN ME (DIMS)
• JOINT SOUNDS, IMAGING*, FAULTY 

BELIEFS, FEAR, ANXIETY, ACUTE 
INFLAMMATION*  

• SAFETY IN ME (SIMS)
• IMAGING*, TISSUE HEALING, PAIN 

SCIENCE, SOCIAL SUPPORT, ACUTE 
INFLAMMATION*



TISSUE ISSUE VS PAIN ISSUE

 



Activity: Protectometer 

DIMs (“Danger in Me”)

● Beliefs that promote 
danger in our bodies

SIMs (“Safety in Me”) 

● Beliefs that promote safety 
in our bodies



https://noijam.com/2015/03/12/dim-sims/



http://www.youtube.com/watch?v=7g6yuwSqx6E


What’s in 
your cup? 



Pain is more than a tissue issue 

Pain does NOT equal tissue damage or harm. 



Think about a loved one….

How would you describe 
the sensation your 
feeling as you think 
about them? Vision

Emotion
Smell

Memory

Movement



No such thing as a pain area in our brain 

Pain takes over different areas 
of our brain

Different areas of our brain are 
responsible for different 
functions

9 major areas in the brain that 
have been shown to light up 
on MRI 

To what extent, varies on the 
person

Vision

Emotion
Smell

Memory

Movement

Pain Neurosignature/tag



9 Major Areas (aka Pain Neuro Signature/Tag): 
1) Organize and prepare 

movement 
2) Concentration, focus 
3) Problem solving, Memory 
4) Fear, Fear conditioning, 

addiction 
5) Sensory discrimination 
6) Stress responses, autonomic 

regulation, motivation
7) Movement & cognition
8) Spatial recognition, memory, 

fear conditioning 
9) Information relay

Pain 
Map



Pain 
Experience



Your pain experience is unique to you. 

No person experiences pain the exact same way you do. 



Mature Organism Model 



Peripheral & Central Sensitization
                                                                              (Woolf 2010)  

● Changes that occur with the nervous system
● “Nervous system working too well” 
● Increased rates of firing by our nerves 
● Structural changes of our nerves that make 

them more efficient at sending “danger 
info/signals” to our brain 

● AMPLIFIES the danger information  



Mature Organism Model 

Brain/CNS cont. sampling 
(consciously & 
unconsciously):
● Outside environment
● Its own body
● Relevant past 

experiences (samples 
from “itself”) 

Produces Outputs/Responds 
based on what it finds to be 
most advantageous



Neuroplasticity = dynamic 
and ever changing 

Maladaptive changes occur in the 
nervous system in persistent/chronic 
pain conditions 



- Body schema = brain’s dynamic representation of the body 
(body map), sculpted by exteroceptive and interoceptive 
experiences.

- Representational body maps are dynamically maintained 
in the brain (e.g., neuroplasticity) and are negatively 
influenced by neglect, decreased movement, and pain 
(Maihöfner, Handwerker, Neundörfer, and Birklein, 2003). 

- Impairments in laterality judgements (identifying a body 
part as being oriented to the left or right)
o Considered dependent on an intact body schema in the 

sensorimotor areas of the cortex (Bowering, Butler, Fulton, 
and Moseley, 2014; Bray and Moseley, 2011; Elsig et al, 2014; Moseley, 
2004b). 

Smudging of the Body Map 



Smudging the Body Map 



http://www.youtube.com/watch?v=RaP0MqvkvUw




Fear Avoidance Model

Image from Vlayen 
& Linton 2000



Anxiety, Stress, & Pain 
(Hannibal & Bishop 2014)

Long-term stress has been shown to reduce the effect the cortisol 
awakening response and contribute to morning fatigue, pain, and inflammation. 

Cortisol promotes dendritic growth and strengthens synaptic 
connectivity in the amygdala to facilitate the formation of fear-based 
emotional memories by increasing glutamate levels, up-regulating NMDA 
receptors, potentiating prolonged calcium uptake, and increasing levels of brain-derived 
neurotrophic factor (BDNF)



Why does language matter?
(Hannibal & Bishop 2014)

Human studies have demonstrated that cortisol levels 
rise in anticipation of a stressful event and elevations 
vary by magnitude of perceived threat.
● A verbally induced nocebo effect (whereby negative 

expectation enhances the pain experience) was shown to 
elicit an increase in pain intensity and cortisol secretion 
during laboratory-induced ischemic pain, and nocebo- 
induced pain (but not ischemic pain alone) 

● successfully reversed with diazepam, a common 
anti-anxiety medication



Anxiety, Stress, & Pain
(Hannibal & Bishop 2014)

Exaggerated psychological responses (eg, 
catastrophizing) following maladaptive cognitive 
evaluations of potential stressors as threatening 
● May exacerbate cortisol secretion
● Facilitate the consolidation of fear-based memories of pain 

or non–pain-related stressors; 
○ Coping, cognitive evaluation, or confrontation of 

stressors may minimize cortisol secretion and 
prevent chronic, recurrent pain. 



Effects of Anxiety & Stress
(Hannibal & Bishop 2014)

Signs and symptoms of stress-induced cortisol 
dysfunction include 
● bone and muscle breakdown
● fatigue, depression
● Pain
● memory impairments
● sodium-potassium dysregulation
● orthostatic hypotension
● impaired pupillary light reflex.



Depression & Pain 



Pain does NOT equal tissue damage

○ Disc Degeneration
■ 37% of 20 yo 
■ 96% of 80 yo 

○ Disc bulge                  
■ 30% of 20 yo 
■ 84% of 80 yo

Brinjikji W, Luetmer PH, Comstock B, et al. Systematic literature review of imaging features of spinal degeneration in asymptomatic 
populations. AJNR Am J Neuroradiol. 2014;36(4):811-6.

○ Disc protrusion
■ 29% of 20 yo 
■ 43% of 80 yo 

○ Annular fissure 
■ 19% of 20 yo 
■ 29% of 80 yo

Spinal degeneration in asymptomatic populations: 

33 articles with a total 3110 asymptomatic individuals



Review 
Peripheral Nerves ⇔ Spinal Cord ⇔ Brain 

Nociceptors = “Danger” sensing receptors
- Detect potentially damaging stimuli
- We do NOT have pain receptors in our 

tissues
- Carries danger information to our brain
- Brain processes info => OUTPUT of pain  



Does it make sense to use passive 
intervention as a primary form of 
treatment for chronic pain? 





Passive Treatment vs. Active Treatment 

Passive 

● Promotes an External 
Locus of Control 
(helplessness) 

● Promotes dependence on 
healthcare provider or 
intervention

● Greater or higher-cost 
● Temporary relief

Active

● Promotes an Internal 
Locus of Control 
(self-belief) 

● Improves self-efficacy
● Low-cost 
● Provides continual relief 

through development of 
strategies

Active Problems require Active Solutions 



Treating Pain Starts with 
Calming Down the Alarm System

Louw A, Zimney K, O’Hotto C, Hilton S. The clinical application of teaching people about pain. Physiotherapy Theory & Practice [serial 
online]. July 2016;32(5):385-395. Available from: CINAHL Plus with Full Text, Ipswich, MA. Accessed March 22, 2017.



Psychologically-informed Physical Therapy
Biopsychosocial approach to physical therapy rehabilitation, emphasizing 
cognitive-behavioral skills in helping patients manage their pain.

● Patient-centered, narrative interview using active listening
● Comprehensive physical examination 

○ Screen for Red flags
○ Validate pain experience and show possibilities of recovery

● Active-based Interventions:
○ Graded exposure
○ Pacing
○ Pain Education
○ Movement modifications
○ Shared Goal setting
○ Exercise programming
○ Cognitive restructuring (ACT and CBT principles)
○ Problem solving training
○ Relaxation training
○ Nutrition counseling



Image from The Complete Guide 
to Pain Neuroscience Education 



Limiting / Not using nocebic 
language

Negative  language that promotes 
more harm and decreased safety in 

ones body 



Words that Harm

● Wear & Tear
● You have degeneration in 

your spine
● Bulging disc is like a jelly 

donut
● Chronic Pain 

Words that Heal 

● Normal adaptations to life 
● You have some normal age 

related changes 
● Your spine is strong and 

adaptable, discs are 
capable of healing 

● Persistent Pain 



Normalize pain so that it isn’t 
something to be feared. It just is.

Provide compassionate and 
affirming care that validates the 
pain experience to ourselves & 

others



Embrace the variability of 
YOUR body 





Patient 1: “Hip Pain” Case 
● 44 yo, cisgender female referred for “hip pain” 
● Current pain: 8/10; Worst pain: 10/10 
● Pt began crying and stated that I seemed nice 

and wanted to tell me the truth about her pain. 
Pt had seen her primary care physician 
(dismissed pain as normal), ob-gyn (stated she 
needed a hysterectomy), orthopedist (didn’t 
acknowledge her pain and stated it was hip pain. 
pt asked for a physical therapy referral and was 
told physical therapy was useless and he’d give 
her an MRI instead). 

● Pt stated that she didn’t realize it until now, but 
around the same time as her pelvic pain 
developed, she was undergoing a custody battle 
and also had an endometrial ablation for heavy 
periods 



Patient 1: “Hip Pain” Case 
● Primary Complaint: Vaginal pain that radiated 

to her hips and progressed to radiating down 
her B LE. 

● Agg: Intercourse, Walking a block, Exercise
● Beliefs: 

○ She would never be able to be with her 
husband and once told him to leave her 
because she couldn’t be a complete partner 

○ Worried she’d never be able to do anything 
again

● Findings: 
○ Sciatic nerve sensitivity, 

allodynia/hyperalgesia of the vulvar and 
groin area

○ Cleared lumbar spine 
○ Weak glutes 



Patient 1: “Hip Pain” Case 
● Treatment over the course of 3 months

○ Downtraining of the nervous system 
■ Diaphragmatic 
■ Localization training: pelvic clock 

mapping 
■ Pelvic floor downtraining 
■ Pelvic floor stretches for home 

exercise program 
■ Pain education 
■ Progressive strengthening program  



Patient 1: “Hip Pain” Case 

● 44 yo, cisgender female referred for 
“hip pain” 

● Current pain: 1-3/10 pain 
● Able to walk >2 miles 
● Able to engage in pleasurable 

intercourse with husband
● Able to perform a workout program 

(weight lifting, pilates) 



Patient 2: Low Back Pain  Case 

● 39 yo, cisgender female
● 8/10 pain 
● History: >10 years of chronic low back 

pain. Progressively became worse in the 
past year. Lower back pain radiates to the 
front of her hips at times and 
intermittently down her legs. Had seen 
multiple providers including: an 
orthopedist, chiropractor, physical 
therapist. Chiropractor seemed to be the 
only thing that helped and was on a 
chiropractic membership where she’d get 
adjusted 1x/week for temporary pain 
relief. 



Patient 2: Low Back Pain  Case 

● Experiences constant, dull pain with 
certain movements causes sharp pain. She 
is unable to stand or sit for long periods of 
time. She also no longer practice practices 
yoga or hiking. The pain has caused her to 
have a short temper and because she’s in 
pain she feels like she doesn’t have the 
bandwidth for anything else. Reluctant to 
do anything strenuous, even though prior 
to this new onset of progressive LBP she 
was quite active. 



Patient 2: Low Back Pain  Case 

● Thoughts and Beliefs: She fears that it 
won’t stop or there is nothing you can do 
about it. Every morning she wakes up 
thinking about how much pain she will be 
in and dreads having to get out of bed and 
get ready because she knows she will feel 
tremendous amounts of pain bending over 
to brush her teeth and wash up. 

● High levels of stress



Patient 2: Low Back Pain  Case 

Objective Findings: 
● Decreased lumbar AROM in all directions 
● Exhibited hesitancy in forward bending 
● Pain with movement in all directions 
● (+) Straight leg raise (adverse sciatic nerve 

neurodynamics) 
● Explicit motor imagery: visualizing 

picking object from ground flared up back 
pain 

● Watching me pick up objects flared up 
back pain 

● Scored high on the pain catastrophization 
and fear avoidance beliefs Questionnaire

● Supine lumbar rotation limited 



Patient 2: Low Back Pain  Case 

● Treatment and progression 
○ Diaphragmatic breathing for heart 

rate control
○ Supine lumbar rotation 
○ Watch me bend over for 30 sec, as 

many times per day as possible until 
she reduced sensitivity 



Patient 2: Low Back Pain Case 

● Treatment and progression 
○ Diaphragmatic breathing for heart 

rate control
○ Supine lumbar rotation 
○ Watch me bend over for 30 sec, as 

many times per day as possible until 
she reduced sensitivity 

● Current pain: 0-2/10 pain 
● Returned to gym and exercise
● Able to sleep throughout the 

night
● Flew on a plane with no pain



Patient 3: CRPS Case 

● 43 yo cisgender female
● > 2 years of R shoulder pain, 

developing complex regional 
pain syndrome 



Patient 3: Chronic Knee Pain 

● 28 yo, cisgender male 
● Current pain: 8/10 
● Worst pain: 3/10 
● >5 years of chronic knee pain 
● Orthopedists removed cyst from 

back of knee, still had pain 
● Saw podiatrist, partially helped 

when received orthotic
● Agg: Unable to tolerate walking 

for long distances, hiking



Take home messages
Nervous system = alarm system 

Pain does not equal tissue damage 

Our bodies are adaptable and capable of change 

All pain is real.  Make sure you are working together with a health 
professional who listens to your story and acknowledges your pain.

Research on pain is constantly being updated, so this workshop will be 
forever adapting and changing based on the evidence that comes out
(just like our nervous systems 😁) 



If you feel like diving in 
a bit a deeper! 

Websites: 
Bodyinmind.org
Pain-ed.com
Noigroup.com 
Instituteforchronicpain.org
tamethebeast.org

Books: 
Explain Pain 
Explain Pain Supercharged
Adriaan Louw Books  



Contact information

E-mail: info@deconstructhealth.com
E-mail: dr.aquino@roots-cpr.com
Location: 
Social Media: 
Website: deconstructhealth.com 
IG: deconstruct.health
FB: facebook.com/deconstruct.health
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