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Objectives
• Review historical pain theories from Descartes up to the 

biopsychosocial model of  pain.

• Outline biopsychosocial limitations. 

• Introduce novel ways to view pain using enactive and 
predictive processing theory. Work in progress… 
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You work with people experiencing pain!

They often want to know why they hurt…

Especially when their pain lasts longer than expected.

Hay et al., 2017.
Maher et al., 2017.

E.g., “non-specific” spinal pain

How do you navigate this?
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Can be applied to clinical practice! 

Everyone has working understandings of  pain, realized or not.

These understandings shape the way we assess, explain, & treat pain!
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Historical Pain Theories

Descartes, 17th Century: Linear & Mechanical. Dualism.
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Just sit less?
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Historical Pain Theories
• Specificity, intensity, & pattern theory.
• Linear & predictable – like a machine or dominos. 
• Tissue/peripheral-focused.
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Implications: 
No Identifiable Bodily Tissue Issue?

Stigma: pain is not real 
It is all in your head
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Historical Pain Theories 

Moseley & Butler, 2017.  

• Gate Control Theory.
• Getting more complex…
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Implications: 
Helps Explain Injury Without Pain
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But what about pain without injury? 
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Historical Pain Theories

Updated neuromatrix; Melzack & Katz, 2013. 

• Neuromatrix Theory. 
• Pain produced by widely distributed neural network in the brain.
• Brain/central-focused.
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Implications:
Starts to explain pain without injury
(e.g., congenital phantom limb pain)

Pain is ultimately in the brain
Pain is an output of  the brain
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- Alan Jasanoff

The Cerebral Mystique! 

“The more we feel that our brains 
encapsulate our essence as individuals, and 
the more we believe that our thoughts and 
actions simply emanate from the bundle of  
flesh in our heads, the less sensitive we will 

be to the role of  the society and 
environment around us, and the less we will 

do to nurture our shared culture and 
resources…”
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“I felt stupid – the pain isn’t in my head it’s in my back” 
(Holloway et al. 2007). 

Evidence that biologically-focused explanations & beliefs may 
increase rather than decrease stigma & negative beliefs towards 

health conditions! 
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Descartes, 17th Century.

Sullivan, 2008. Clin J Pain.

Gate Control, 1965.

Neuromatrix, 90s/2000s. 
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Moseley & Butler, 
2017.  
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Current Pain Theory: BPS Model
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Need to move beyond just pathology & biochemical processes - consider 
how bio, psych, & social factors impact the patient & their health.  
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BPS Issues…

• Integration problem: how does the mind (subjective 
experience) & the body (physiological processes) relate? 

• Vague; lacks robust theoretical foundation. 

• Model often misapplied. E.g., commonly split up; left with 
dualist or reductionist approaches:

• Dualist Approaches: mind & body separated… If  the physical 
exam & lab tests are normal, pain must be psychogenic (in the 
patient’s head/mind). Can be stigmatizing... 

• Reductionist Approaches: central focus on the brain…
• Can lead to stigmatizing pain explanations (e.g., chronic 

pain is a brain problem – blames patient) & overlooks 
important contributors to pain; minimizes role of  culture, 
environment/context, & the rest of  the body… 

• Limits treatment options.
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A New Approach to the Mind/Experience
Enactivism / Enactive Approach

*Husserl, Heidegger, Merleau-Ponty, Varela, Thompson, Rosch, Gallagher, Noë, Clark, De Jaegher, Maiese + 22

• Proposed in 1991 in The Embodied Mind.  

• Enactive approach considers the whole inseparable
system of  the brain, body, & environment. 

• Instead of  looking for subjective experience in the 
neurons or networks in the brain, looks at how the 
dynamic interaction between the person & 
environment enact (bring forth) experience. 

• Strong underlying theory* - applied to pain. 

• Starts to fill gaps in the BPS model. 

• Builds on the BPS model – adds theoretical 
“patches” to better explain pain. 
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Biological 
(Body) 

Psychological
(Mind)

Person 

Changing Environment/Context 23
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Perception is Complex! 
• Enactivism has many

theoretical/philosophical 
components!

• I will focus on the 
following 3 constructs & 
connect them to the 
perception of  pain: 

• Relationality 
• Emergence
• Prediction* 
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Thompson, 2014.

Pain is Relational

To best understand pain, the unit of  analysis is the dynamic, 
changing person-environment system!

Zoom in or out… 
(does not negate the role or study of  subpersonal mechanisms)
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Only investigating the body or brain to 
understand pain is like trying to find the speed of  

a car by only looking inside the engine. 

or

… like trying to find the value of  money in the 
paper it is printed on. 

Inspired by Alva Noë & Di Paolo et al.  
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Pain is Emergent
• Whole is more than the sum of  its 

parts.

• When parts are organized in a 
certain way, that can give rise to 
something new (e.g., oxygen & 
two hydrogen atoms combined to 
produce water). 

• The whole (full person in a 
specific context experiencing pain) 
cannot be reduced to the parts 
(e.g., physiological processes). 
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Flour, sugar, eggs, butter… cake
Bio, psych, social… pain

de Haan, 2020.
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de Haan, 2020.

= physiology
(e.g., nociception)

= sociocultural environment
(e.g., messages from HCPs) 

= experience (e.g., pain)

= existential
(e.g., worry 
about future)  
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Overflow = Pain
Emergent!

Can’t blame single factor!

Lehman, 2017.

Pain-related factors

Treatment, self-management, 
updated predictions/expectations, etc.   

Adapted Cup/Bathtub Analogy 
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Pain is Prediction-Based
• Learn over time… develop models of the world.

• Too much information to process...

• Make subconscious “predictions”.

• We perceive what we predict, not what is actually 
“out there”.

• Attend to errors between predictions & sensory 
evidence (e.g., nociception). Can weight errors. 

• Chronic pain - strong predictions... Predict pain even 
when no sensory evidence; error not used to update 
prediction. Context can cue pain; pain is still REAL!
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Example: Hollow Face Illusion
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The DRESS! Blue/Black or White/Gold?

34

34



2020-12-12

18

The DRESS! Blue/Black or White/Gold?
Same sensory input!

Different perceptions!

Why?

Uncertain lighting conditions, 
predict light source (back-lit, it 
would be in shadow), inside vs 

outside, etc.   
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Application to Pain?

• Predictions of  danger/threat can be difficult to override! 

• Even when bodily tissues heal & you treat/educate…

• Hard to tackle all conscious/subconscious messages of  
threat. 

• Try to see the dress differently (i.e., see as blue/black if  at 
first you perceived it as white/gold, or vice versa).
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BMJ Case Report (Fisher et al., 1995)
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Key Points
• Pain is a perception enacted through person-environment interactions. 

• Pain can be considered in terms of  the following connected constructs:
• Relationality (think of  bird’s flight). 

• Emergence (think of  baked cake). 

• Predictions (think of  “the dress”).  

• All perceptions of  pain are real! Cannot be observed or discounted! 
Each person has a unique perspective based on their history, body, 
predictions, & interactions! 

• Approach is not reductionist (blame single factor) or dualist (if  source 
of  pain not found in body, pain is in your head/mind). Appreciates the 
whole person interacting in their environment! 

• Helps explain pain without bodily injury or medical cause; strong 
predictions based on past experience. 
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Key Points
• Pain is shaped by many factors across the person-environment system!

• Many points of  intervention in the complex person-environment 
system (e.g., pharmaceuticals, CBT, exercise, change 
environment/context etc.). Contrasts with other theories:

• With complex systems (e.g., person-environment system), there are 
many interacting, interconnected factors!! Therefore, it is very difficult 
to predict how pain may be impacted when targeting different aspects 
of  the system (e.g., muscles, joints, beliefs, expectations, context, etc.). 
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Work in Progress… Thank You!!

Lots of  work to be done regarding practical application!!

@Peter_Stilwell – Paper is Pinned (Free, Read-Only Version)
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Further Reading:

Peter.Stilwell@mcgill.ca
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